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A B S T R A C T 

Design Data fo r s i z i n g f u l l s c a l e Autogenous or 

Semi-Autogenous m i l l s i s t y p i c a l l y ob ta ined from p i l o t p l a n t 

t e s t s in 1.5 to 2.0m d iameter m i l l s . These t e s t s are 

expens ive and time consuming. Attempts have been made to 

dev i s e s m a l l - s c a l e t e s t s which would be f a s t e r , cos t l e s s , and 

r e q u i r e s m a l l e r samples . Some success has been ach ieved u s i n g 

a 45 cm d iameter m i l l . 

A 60 cm wet con t inuous SAG c i r c u i t l o c a t e d i n the M in ing and 

M i n e r a l P rocess E n g i n e e r i n g Department of UBC, i s be ing used 

to examine the c o r r e l a t i o n between f u l l - s c a l e and s m a l l - s c a l e 

per fo rmance . To date testwork has been conducted on samples 

from four o p e r a t i n g copper mines i n B . C . , and one go ld 

p r o p e r t y i n A l a s k a . 

Equipment and t e s t p rocedures are d e s c r i b e d . Data ob ta ined to 

date are p resen ted and a n a l y s e d . I t i s conc luded tha t the 

c i r c u i t can be of use i n t e s t i n g ores to determine SAG m i l l 

d e s i g n paramete rs . However, a d d i t i o n a l da ta i s r e q u i r e d and 

e x p e r i m e n t a t i o n w i th d i f f e r e n t c i r c u i t c o n f i g u r a t i o n s shou ld 

be a t t empted . The a d d i t i o n of a secondary b a l l m i l l to the 

c i r c u i t would be of b e n e f i t . 

i i 
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INTRODUCTION 

The a p p l i c a t i o n of autogenous and semi-autogenous g r i n d i n g 

(AG/SAG), has deve loped r a p i d l y i n the past 25 years to the 

p o i n t where most new or expanding ore p r o c e s s i n g f a c i l i t i e s 

c o n s i d e r t h i s o p t i o n f o r the comminution c i r c u i t . Lower 

c a p i t a l and o p e r a t i n g c o s t s over c o n v e n t i o n a l methods, a 

s i m p l e r f l o w s h e e t , and the a b i l i t y to p rocess a wide range of 

o r e - t y p e s , are the main advantages to t h i s type of 

comminut ion . E a r l i e r problems w i t h o p e r a t i o n and c o n t r o l of 

these c i r c u i t s have been s u b s t a n t i a l l y r e s o l v e d , and a much 

g r e a t e r l e v e l of c o n f i d e n c e e x i s t s i n the equipment . However, 

c a u t i o n i s r e q u i r e d i n s e l e c t i n g AG or SAG c i r c u i t s , because 

of t h e i r g r e a t e r s e n s i t i v i t y to ore c h a r a c t e r i s t i c s . For 

non-homogenous o r e b o d i e s , (as most a r e ) , wide swings in 

throughput and power consumption can o c c u r , w i t h the r i s k of 

exceed ing the l i m i t a t i o n s of downstream equipment or i n s t a l l e d 

motor power. 

Whi le c o n v e n t i o n a l c i r c u i t s can be des igned c o n f i d e n t l y based 

on bench s c a l e t e s t s , (such as Bond work index d e t e r m i n a t i o n 

f o r c r u s h i n g , rod m i l l i n g and b a l l m i l l i n g ) , no such t e s t s are 

as yet a v a i l a b l e f o r SAG c i r c u i t s . P i l o t - s c a l e t e s t i n g has 

I n v a r i a b l y been r e q u i r e d , and even then some n o t a b l e 

1 



d i s c r e p a n c i e s have a r i s e n between p i l o t p l a n t p r e d i c t i o n s 

and f u l l s c a l e per formance . 

E x i s t i n g p i l o t p l a n t t e s t s g e n e r a l l y i n v o l v e the use of a m i l l 

1.5m - 2m i n d i a m e t e r , w i th l e n g t h s v a r y i n g anywhere from 

0.6m up to 5m. Running t e s t s i n these m i l l s i s expens ive fo r 

a number of r e a s o n s . F i r s t l y , a l a r g e q u a n t i t y of ore i s 

r e q u i r e d , u s u a l l y i n the range of 10 to 50 tonnes of each ore 

t y p e . In the case of a new orebody, t h i s must be ob ta ined 

from development d r i f t s or a d i t s i f i t i s t o be r e p r e s e n t a t i v e 

of a mined p r o d u c t . In a d d i t i o n , the samples might have to be 

sh ipped a c o n s i d e r a b l e d i s t a n c e , w i th a t t e n d a n t c o s t s . 

S e c o n d l y , i t takes a long time to b r i n g such a m i l l to s teady 

s t a t e c o n d i t i o n s , so the manpower requ i rements are 

c o n s i d e r a b l e . S k i l l e d p e r s o n n e l a re r e q u i r e d to conduct the 

t e s t s and i n t e r p r e t the r e s u l t s . 

The c o s t s i n v o l v e d f o r such t e s t work can be s u b s t a n t i a l and 

i n many cases can be p r o h i b i t i v e . In the p a s t , o n l y 

l a r g e - s c a l e p r o j e c t s wi th m u l t i p l e g r i n d i n g l i n e s c o u l d 

j u s t i f y the e x p e n d i t u r e . With power c o s t s be ing such a major 

f a c t o r i n these p l a n t s , any i n c r e a s e i n g r i n d i n g e f f i c i e n c y 

a r i s i n g out of p i l o t p l a n t t e s t i n g c o u l d pay o f f v e r y q u i c k l y . 

In the case of s m a l l e r p r o j e c t s wi th a s i n g l e g r i n d i n g l i n e , 

the payback on p i l o t t e s t i n g would be much l o n g e r , and the 

a v a i l a b i l i t y of funds a t the b e g i n n i n g of the p r o j e c t , o f t e n 

2 



l i m i t e d . An owner faced w i th such c o s t s may be more i n c l i n e d 

to opt f o r the c o n v e n t i o n a l r o u t e , which r e q u i r e s o n l y sma l l 

samples ( e . g . d r i l l core ) to determine work i n d i c e s , on which 

the d e s i g n of a c o n v e n t i o n a l c r u s h i n g / g r i n d i n g c i r c u i t can 

s a f e l y be based . Time i s a l s o a c o n s i d e r a t i o n . With p r o j e c t 

s chedu les becoming more compressed nowadays, t ime i s not 

a v a i l a b l e f o r p ro longed t e s twork . 

For these r e a s o n s , a t tempts have been made to deve lop s m a l l 

s c a l e t e s t p rocedures ( fo r SAG c i r c u i t s ) , which would r e q u i r e 

l e s s m a t e r i a l , sho r t en the d u r a t i o n of each t e s t , and 

a c c o r d i n g l y enable a g r e a t e r v a r i e t y of ore types to be t e s t e d 

a t an e a r l y s tage of the p r o j e c t . In t h i s r e g a r d , some 

success has been ach ieved by MacPherson (1977, 1989) u s i n g a 

450mm diameter d r y A e r o f a l l m i l l . T h i s sugges ts t ha t i t may 

be p o s s i b l e to o b t a i n r e l i a b l e s ca l e-up da ta u s i ng r e l a t i v e l y 

sma l l t e s t samples (of the order of 50 Kg f o r each t e s t ) 

The purpose of t h i s t h e s i s i s to examine and compare the 

r e s u l t s ob ta ined from a s m a l l - s c a l e 60cm diameter SAG m i l l 

c i r c u i t l o c a t e d at the U n i v e r s i t y of B r i t i s h Co lumbia , w i th 

those ob ta ined i n a number of f u l l s c a l e o p e r a t i n g copper 

mines i n B r i t i s h Co lumb ia . The equipment and t e s t p rocedures 

are d e s c r i b e d toge the r w i th a d e t a i l e d a n a l y s i s of t e s t 

r e s u l t s . E x i s t i n g t e s t methods are rev iewed and compared wi th 

the UBC c i r c u i t . 

3 



CHAPTER I 

BACKGROUND 

1.1. Autogenous G r i n d i n g 

The term autogenous g r i n d i n g d e s c r i b e s the p r o c e s s i n which 

ore i s ground i n a tumbl ing m i l l w i thout a d d i t i o n of any 

e x t e r n a l g r i n d i n g media . The ore p a r t i c l e s are reduced i n 

s i z e by a combinat ion of a b r a s i o n , impact and a t t r i t i o n . The 

l a r g e r ore p a r t i c l e s are worn down g r a d u a l l y by a b r a s i o n . 

These in t u r n a c t as g r i n d i n g media f o r the s m a l l e r p a r t i c l e s 

r e s u l t i n g i n impact and a t t r i t i o n a c t i o n , s i m i l a r t o t h a t 

o c c u r r i n g i n ' b a l l m i l l s . P r i m a r y autogenous g r i n d i n g r e f e r s 

to the s i t u a t i o n i n which r u n - o f mine or c o a r s e - c r u s h e d ore i s 

fed to the m i l l d i r e c t l y . The product from the m i l l may be of 

a s i z e s u i t a b l e f o r r e c o v e r y of the v a l u a b l e component, i n 

which case i t i s termed s i n g l e - s t a g e AG, or i t may r e q u i r e 

f u r t h e r g r i n d i n g to a f i n a l p roduc t s i z e i n b a l l or pebble 

m i l l s ( two-stage A G . ) . 

Use of p r imary autogenous g r i n d i n g began i n the 1 9 3 0 ' s , but 

r e a l l y i t was not u n t i l the l a t e 1950's and e a r l y 1960's t h a t 

the min ing i n d u s t r y as a whole began to c o n s i d e r t h i s o p t i o n 

s e r i o u s l y when p l a n n i n g new or expanded f a c i l i t i e s . In North 

Amer i ca , a l t h o u g h t h e r e have been some n o t a b l e s u c c e s s e s w i t h 

p r imary AG, the t r e n d has been towards semi-autogenous 

4 



g r l n d i n g . 

S u c c e s s f u l a p p l i c a t i o n of autogenous g r i n d i n g depends g r e a t l y 

on the nature of the o r e . There must be s u f f i c i e n t competent 

m a t e r i a l p resen t which w i l l a c t as the g r i n d i n g media f o r the 

s m a l l e r f r a c t i o n s . T h i s component must not wear down too 

q u i c k l y , or the m i l l w i l l be m e d i a - d e f i c i e n t . On the other 

hand, i f t h i s component i s too h a r d , an excess of s l imes w i l l 

be produced and the p o t e n t i a l f o r b u i l d up of a hard f r a c t i o n 

( " c r i t i c a l s i z e " ) e x i s t s . 

V a r i a t i o n s i n c o m p o s i t i o n , s t r u c t u r e and s i z e d i s t r i b u t i o n of 

the feed to autogenous m i l l s can l ead to wide swings i n 

t h roughpu t , power consumpt ion , and i n p roduc t s i z e 

d i s t r i b u t i o n . In g e n e r a l , t h i s i s u n d e s i r a b l e i n t h a t the 

downstream p rocess may be d i s r u p t e d and equipment l i m i t a t i o n s 

may be exceeded . 

1.2 Semi-Autogenous G r i n d i n g 

Where problems of the above nature a r o s e , i t was found tha t 

the a d d i t i o n of a s t e e l b a l l charge of up to 12% by volume, 

gave much Improved per fo rmance , hence the development of semi 

autogenous g r i n d i n g , ( S A G ) . G e n e r a l l y a coa r se r g r i n d i s 

ob ta ined w i th SAG, but at a much lower power consumpt ion , and 

h ighe r t h roughpu t . T y p i c a l l y , a secondary b a l l or pebble m i l l 

i s used to o b t a i n the r e q u i r e d f i n i s h e d g r i n d . 
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1.3 Comparison With C o n v e n t i o n a l Systems 

Whether by AG or SAG, i f the ore i s amenable to t h i s type of 

comminut ion, c o n s i d e r a b l e s a v i n g s can be r e a l i z e d as compared 

w i t h the c o n v e n t i o n a l 2- or 3- s tage c r u s h i n g p l a n t f o l l o w e d 

by Rod and B a l l m i l l i n g . To i l l u s t r a t e the d i f f e r e n c e between 

a p l a n t u s i n g Autogenous or Semi Autogenous G r i n d i n g , v e r s u s 

one u s i n g c o n v e n t i o n a l F i n e C r u s h i n g f o l l o w e d by Rod/Ba l l 

m i l l i n g , two f l o w s h e e t s are p r e s e n t e d i n F i g u r e s l a and l b . 

Both are f o r P l a c e r Dome Gold M i l l i n g o p e r a t i o n s . The f i r s t 

one i s f o r the Golden S u n l i g h t P r o j e c t l o c a t e d near B u t t e , 

Montana, which was commissioned i n 1983, and uses a 

c o n v e n t i o n a l c r u s h i n g / g r i n d i n g c i r c u i t . The second i s f o r the 

K i d s t o n P r o j e c t , Queens land , A u s t r a l i a , which uses a two-stage 

SAG c i r c u i t , and was commissioned i n 1985. These examples are 

p r e s e n t e d f o r a number of r e a s o n s . F i r s t l y , the author was 

i n v o l v e d i n the d e s i g n of both o p e r a t i o n s ; s e c o n d l y , 

comparat ive c a p i t a l and o p e r a t i n g c o s t d a t a have been 

p u b l i s h e d , and t h i r d l y , and most i n t e r e s t i n g l y i n r e l a t i o n to 

the content of t h i s t h e s i s , the t e s t work and s i z i n g f o r the 

SAG m i l l used at K i d s t o n , was done u s i n g a 450mm diameter 

p i l o t m i l l (see s e c t i o n 1 . 6 . ) . 

A compar ison of the two f l o w s h e e t s shows t h a t the SAG m i l l i n 

the K i d s t o n p l a n t r e p l a c e s the Secondary and T e r t i a r y C r u s h i n g 

and the Rod M i l l i n g S e c t i o n s of the C o n v e n t i o n a l Golden 

S u n l i g h t p l a n t . 
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F i g u r e l .Cb } . K i d s t o n Gold Mines F lowshee t . 
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COMPARISON O F COMMINUTION METHODS 

HG POSITIVE FACTORS 

Comminution Method 

One Stage Straight 
Autogenous Grinding (RG> 

Two-stage AG and 
Pebble Grinding 

Two-stage lump and 
Pebble Grinding 

One-stage AG with 
crushing c r i t i c a l - s i z e 

One-stage AG with sepa­
rat ion c r i t i c a l size 

One-stage Sent i -
Autogenous Grinding (SAG) 

Two-stage SAG and 
B a l l Mil l Grinding 

AG NEGATIVE FACTORS 

Capital Steel Media Other Labour 
Cost Consumption Materials 

Demands Operating Energy 
on Mine R e l i a b i l i t y Consumption 

2 to 3 

2 to 4 

3 to 5 

3 to 5 

3 to 5 

1 to 3 

2 to 3 3 to 4 

1 to 2 1 to 2 

1 to 2 2 to 3 

5 to 3 5 to 3 

2 to 3 2 to 4 

2 to 4 

Conventional Multi-stage 
Comminution Circui t 

5 to 1 

4 to 2 4 to 2 4 to 1 

2 to 3 2 to 4 3 to 1 2 to 1 3 to 1 

4 to 2 4 to 2 3 to 2 

2 to 3 2 to 4 4 to 2 4 to 2 3 to 2 

2 to 3 2 to 3 1 to 2 4 to 2 4 to 2 3 to 1 

3 to 2 3 to 2 2 to 1 



s a v i n g s over the c o n v e n t i o n a l c i r c u i t , a r i s e from a number of 

f a c t o r s , I n c l u d i n g : 

- s i m p l e r f l owsheet c o n s i s t i n g of o n l y two or t h r e e 

comminution s t a g e s ; 

- lower c a p i t a l c o s t of equipment due to e l i m i n a t i o n of 

secondary and t e r t i a r y c r u s h i n g , s c r e e n i n g and 

a s s o c i a t e d c o n v e y i n g , b u i l d i n g s , dust c o l l e c t i o n , and 

s e r v i c e s ; 

- reduced power consumption i n many c a s e s ; 

- reduced media consumption (c rusher wear p a r t s , r o d s , 

b a l l s , l i n e r p l a t e s ) ; 

- lower o p e r a t i n g c o s t s due to reduced maintenance 

r e q u i r e m e n t s , o p e r a t i n g p e r s o n n e l , and consumables . 

Tab le I ( D i g r e , 1988) i s an attempt to summarize the r e l a t i v e 

c o s t s f o r v a r i o u s autogenous and semi autogenous c i r c u i t s 

v e r s u s c o n v e n t i o n a l c i r c u i t s . Whi le t h i s s e r v e s to 

i l l u s t r a t e the t r e n d s , each s p e c i f i c case i s d i f f e r e n t and has 

to be e v a l u a t e d on i t s own, t a k i n g i n t o account the g r i n d i n g 

c h a r a c t e r i s t i c s of the ore and the r e l e v a n t economic 

c o n d i t i o n s p r e v a i l i n g , e . g . c o s t of power, s t e e l and l a b o u r . 

Comparison data f o r the K i d s t o n and Golden S u n l i g h t 

comminution c i r c u i t s has been p r o v i d e d by Kn ight et a l (1987). 

They conc lude t h a t a two s tage SAG c i r c u i t can produce 

o p e r a t i n g c o s t s a v i n g s of up to 20% and c a p i t a l c o s t s a v i n g s 

of up to 40% over c o n v e n t i o n a l c i r c u i t s . 
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1.4 SELECTION CRITERIA 

At the f e a s i b i l i t y s tage of a p r o j e c t , v a r i o u s p r o c e s s i n g 

o p t i o n s are no rma l l y e va l ua t ed based on t e s twork , h i s t o r i c a l 

d a t a , and the expe r i ence of the d e s i g n e r s i n v o l v e d . 

In the case of a comminution c i r c u i t , the s t a r t i n g p o i n t i s 

a lways the c h a r a c t e r i s t i c s of the ore i t s e l f . The m ine ra l 

p rocess eng inee r shou ld c o n s u l t wi th the min ing g e o l o g i s t 

p r i o r to any sampl ing to determine what ore types are p r e s e n t , 

m ine ra logy and l i b e r a t i o n r equ i r emen t s , presence of any 

f r a c t u r i n g (which may be c r i t i c a l to the o p e r a t i o n of an AG 

C i r c u i t ) , ore ha rdness , and any a d d i t i o n a l i n f o r m a t i o n deemed 

r e l e v a n t . 

D r i l l core samples can be used f o r d e t e r m i n a t i o n of Bond Work 

I nd i ces fo r c r u s h i n g , rod m i l l i n g and b a l l m i l l i n g . 

Rega rd l e ss of which comminution scheme i s be ing c o n s i d e r e d , 

these t e s t s shou ld be conducted as they w i l l g i v e a b e t t e r 

unde r s t and ing of the breakage c h a r a c t e r i s t e c s of the ore 

throughout i t s s i z e range , w i l l p rov ide i n f o r m a t i o n to enable 

the des i gne r to do comparat ive economic s t u d i e s , and i n the 

event a c o n v e n t i o n a l c r u s h i n g / g r i n d i n g f lowsheet i s chosen , 

the i n f o r m a t i o n r e q u i r e d f o r de s i gn purposes w i l l be 

a v a i l a b l e . 

De te rm ina t i on of power r e q u i r e d fo r SAG m i l l i n g can be 

es t ima ted a t t h i s s tage us i ng e m p i r i c a l r e l a t i o n s h i p s 
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deve loped by B a r r a t t (1979) . However, a con t i ngency of 25% 

i s i n c l uded and there i s a h igh r i s k i n vo l v ed i n u s i ng t h i s 

method. N o n e t h e l e s s , t h i s p r e l i m i n a r y s i z i n g w i l l p rov ide a 

b a s i s f o r compar ison wi th the c o n v e n t i o n a l c i r c u i t . 

When c o n s i d e r i n g Autogenous or Semi-Autogenous g r i n d i n g , the 

presence of s u i t a b l e m a t e r i a l to ac t as g r i n d i n g media i n the 

ore i s of utmost impor tance . A c c o r d i n g l y , some manufac ture rs 

c o n s i d e r t h i s to be the s t a r t i n g p o i n t i n the e v a l u a t i o n of 

AG or SAG. A l l i s Chalmers have deve loped what they c a l l a 

"Media Competency T e s t " which i s performed on -8"/+4" samples 

r e p r e s e n t i n g each ore t y p e . The t e s t i s a ba tch t e s t inwhich 

the p roduc t s are examined, and compared to h i s t o r i c a l data to 

determine whether or not the ore w i l l be s u i t a b l e f o r AG or 

SAG. 

1 . 5 . PILOT-PLANT TESTS 

Because the g r i n d i n g a c t i o n i n an autogenous or 

semi-autogenous m i l l i s d i f f e r e n t to tha t o c c u r i n g i n a b a l l 

m i l l or rod m i l l , s t andard Bond Work I nd i ces cannot be used to 

determine the power consumption i n the m i l l . To o b t a i n t h i s 

i n f o r m a t i o n , p i l o t p l a n t t e s t s are g e n e r a l l y conduc ted . P i l o t 

p l a n t s can a l s o be used to a s se s s the e f f e c t s of chang ing such 

v a r i a b l e s as feed r a t e , water to s o l i d s r a t i o , m i l l speed , % 

f i l l i n g , b a l l charge (both % and s i z e d i s t r i b u t i o n ) , open or 

c l o s e d c i r c u i t , c l a s s i f i e r type and c l a s s i f i c a t i o n s i z e . 

F a c t o r s such as l i f t e r h e i g h t / s p a c i n g , g ra te opening s i z e and 
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geometry, g r a t e open a rea and l i f t e r p r o f i l e are not s t u d i e d . 

I f P i l o t P l a n t t e s t i n g i n d i c a t e s tha t the ore i s amenable to 

Autogenous or Semi-Autogenous g r i n d i n g , then the most 

important i n f o r m a t i o n r e q u i r e d from the t e s t s i s : 

- Net S p e c i f i c Power, (KWhr/tonne), and the v a r i a t i o n s 

expected from the v a r i o u s ore t y p e s ; 

- an "Autogenous Work Index" f o r t y p i c a l m i l l feed to be 

used fo r d e s i g n p u r p o s e s ; 

- p roduc t s i z e d i s t r i b u t i o n ; 

- optimum b a l l charge to be used ; 

Once important i n f o r m a t i o n i s a v a i l a b l e , the s i z e of m i l l and 

the motor r a t i n g can be c a l c u l a t e d f o r the throughput 

r e q u i r e d . M i l l manufac turers g e n e r a l l y have t h e i r own method 

of s i z i n g a m i l l , g i v e n the t e s t data and d e s i g n c o n d i t i o n s . 

However, t h e r e appears to be some debate as to what the 

c o r r e c t exponent to be a p p l i e d to m i l l d iameter shou ld be . 

Va lues r a n g i n g from 2.3 to 2.84 have been used (Pena and 

Hopple , 1979) . 

Be fore d e s c r i b i n g the equipment and procedures used f o r t h i s 

t h e s i s , i t seems a p p r o p r i a t e to look at some e x i s t i n g t e s t i n g 

f a c i l i t e s and the procedures u s e d . The o p e r a t o r s of these 

f a c i l i t i e s have been i d e n t i f i e d by Dor and Bassarear (1982) 

and B a r r a t t (1985) , and i n c l u d e m i l l m a n u f a c t u r e r s , o p e r a t i n g 

companies and r e s e a r c h l a b o r a t o r i e s . The i n f o r m a t i o n which 

f o l l o w s i s taken from p u b l i s h e d data and r e p r e s e n t s c u r r e n t 
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p r a c t i c e s i n the f i e l d of p i l o t p l a n t t e s t i n g fo r autogenous 

or semi-autogenous g r i n d i n g . Each p l a n t i s reviewed 

p a r t i c u l a r l y w i th r e s p e c t to m i l l d imens ions , d r i v e 

ar rangement , feed p r e p a r a t i o n , s a m p l i n g , power measurement and 

a s s o c i a t e d c i r c u i t equipment . 

1 . 5 . 1 . LAKEFIELD RESEARCH. O n t a r i o , Canada. 

Much of the testwork f o r AG/SAG i n Canada i s done a t 

L a k e f i e l d . The f a c i l i t i e s have been d e s c r i b e d by W y s l o u z i l 

(1982) . The m i l l used i s a Hardinge Cascade, 1.8m d iameter by 

0.6m l o n g . T h i s type of m i l l has proven to be v e r y popu lar 

f o r p i l o t p l a n t t e s t i n g as can be seen from Tab le I I . Many of 

the t e s t p rocedures used by o t h e r s have been adopted from 

Koppers/Hardinge (now MPSI). These have been d e s c r i b e d by 

Pena and Hopple (1979) . 

For d e t a i l s on the m i l l and a s s o c i a t e d equipment, see Tab le . 

I l a . F i g u r e 2 i s a schemat i c of the c i r c u i t . 

(a) Feed P r e p a r a t i o n . 

M a t e r i a l as r e c e i v e d i s s p l i t i n t o t h r e e f r a c t i o n s : +150 mm, 

-150/+75mm, and -75mm. P i e c e s l a r g e r than 250mm are broken 

by sledgehammer. The t h r e e f r a c t i o n s are recombined so as to 

co r respond to a p r imary c r u s h e r d i s c h a r g e . 
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F i g u r e 2. L a k e f i e l d Research SAG Tes t C i r c u i t . 

(b) C i r c u i t Sampl ing 

Pu lp samples ( m i l l d i s c h a r g e , s c r een o v e r s i z e and s c r een 

u n d e r f l o w ) , are taken eve ry 15 minu tes , and compos i ted d u r i n g 

a t e s t r u n . These are l a t e r ana l y sed fo r pe rcen t s o l i d s and 

s i z e d i s t r i b u t i o n . M i l l charge i s dumped and ana l y sed a f t e r a 

run or s e r i e s of r u n s . 

(c) Measured V a r i a b l e s , 

i . F r e sh Feed : 

Batches of m a t e r i a l are fed to the m i l l a t i n t e r v a l s of 3 

to 15 minutes and an average feed r a t e c a l c u l a t e d over 

the d u r a t i o n of the sampl ing p e r i o d , (1 to 2 h o u r s ) . 
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i i . Water A d d i t i o n : 

A Brooks Rotameter measures water f low to the m i l l . 

Dur ing the f i l l - u p phase the f low r a t e i s s e t 

p r o p o r t i o n a l to the f r e s h f e e d . When the m i l l has 

reached i t s o p e r a t i n g l o a d , the water a d d i t i o n i s 

c o n t r o l l e d by the pu lp d e n s i t y of the m i l l d i s c h a r g e . 

i i i . M i l l Load : 

Load c e l l s a re used to moni tor the load i n the m i l l and 

the feed r a t e i s a d j u s t e d by the ope ra to r to ma in ta in a 

volume f i l l i n g i n the range of 25%. V i s u a l i n s p e c t i o n 

of the charge p e r i o d i c a l l y d u r i n g a run i s used as a 

check , (The m i l l feed chute can be p u l l e d back g i v i n g 

v i s u a l access to the c h a r g e ) . 

i v . Power Draw: 

A wattmeter measures the e l e c t r i c a l power input to the 

motor . Gross power i s the power d e l i v e r e d to the m i l l 

c ha i n d r i v e and i s c a l c u l a t e d based on the e f f i c i e n c i e s 

of the motor , gearbox , and v - b e l t d r i v e . The No-Load 

power i s c a l c u l a t e d i n the same manner w i th the m i l l 

o p e r a t i n g empty. Net Power Consumption i s equa l to Gross 

Power minus No Load Power. 

1 . 5 . 2 . MINTEK. Randburq. South A f r i c a 

The South A f r i c a n go ld min ing i n d u s t r y was one of the f i r s t to 
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adopt autogenous or run-of-mlne g r i n d i n g as i t i s known t h e r e , 

a l though they employ m i l l s w i th d i ame te r / l eng th r a t i o s of l e s s 

than one (Pebble M i l l s ) . The t e s t f a c i l i t i e s of Mintek 

( f o rme r l y the N a t i o n a l I n s t i t u t e f o r M e t a l l u r g y ) have been 

d e s c r i b e d by Loveday ( 1 9 7 8 ) , Loveday and Moys ( 1 9 7 9 ) , and 

Hoyer ( 1 9 8 5 ) . Tab le I l a g i v e s d e t a i l s of the equipment used , 

wh i l e F i g u r e 3 shows the c i r c u i t c o n f i g u r a t i o n . 

(a) Feed P r e p a r a t i o n 

The feed i s c l a s s i f i e d i n t o 8 s i z e f r a c t i o n s which are then 

recombined as m i l l feed of c o n s i s t a n t s i z e d i s t r i b u t i o n . 

Ove r s i z e p i e c e s ( l a r g e r than 200mm) are fed to the m i l l by 

p u l l i n g back the feed c h u t e . 

(b) C i r c u i t Sampl ing 

M i l l D i s c h a r g e , Screen O v e r s i z e , Cyc lone Over f low and 

Under f low are a l l sampled and f l ow ra t e s measured. Samples are 

ana l y sed f o r % s o l i d s and s i z e d i s t r i b u t i o n . 

16 



T D N E X T S T A G E O F P R O C E S S I N G 

F i g u r e 3. Mintek SAG Tes t C i r c u i t , 

(c) Measured V a r i a b l e s . 

i . F r e s h F e e d : 

The f i n e s are metered onto a feed b e l t , w h i l e the coarse 

f r a c t i o n s are added manua l ly a t t imed i n t e r v a l s to make 

up the r e q u i r e d s i z e d i s t r i b u t i o n . A c h a r t r e c o r d e r i s 

used to l o g the a d d i t i o n of each f r a c t i o n . The feed r a t e 

i s averaged over the d u r a t i o n of s a m p l i n g . 

i i . Water a d d i t i o n : 

A ro tameter i s used f o r measur ing water a d d i t i o n to the 

m i l l . 
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i i i . M i l l Load : 

A v i s u a l check i s used to ma in t a i n cons tan t % f i l l i n g i n 

the mi 11. 

i v . Power Draw: 

A wattmeter i s used to measure the power input to the 

motor . The power d i s s i p a t e d i n the motor and m i l l 

bea r i ngs has been c a l i b r a t e d as a f u n c t i o n of the g ross 

power draw. The net power i s then the d i f f e r e n c e between 

the g ross power and the power l o s s e s . 

l . S . 3 . CIMM. S an t i ago . C h i l e 

The f i r s t semi-autogenous g r i n d i n g m i l l i n C h i l e was i n s t a l l e d 

by Compana Minera D i spu tada (CMD), a t t h e i r Los Bronces mine 

i n 1981. That same year the C h i l e a n Min ing and M e t a l l u r g i c a l 

Research Cent re (CIMM) dec ided to e s t a b l i s h a p i l o t p l a n t 

f a c i l i t y which would p rov ide t e s t i n g s e r v i c e s to i n t e r e s t e d 

p a r t i e s on a commerc ia l b a s i s . Fundamental r e s e a r c h i n t o the 

mechanism of autogenous g r i n d i n g was a l s o e n v i s a g e d . 

T h i s f a c i l i t y has been i n o p e r a t i o n s i n c e 1983. Sepulveda et 

a l (1983) have d e s c r i b e d the c i r c u i t and p rocedures used , 

wh i l e U r i z a r (1983) has d e s c r i b e d the testwork conducted by 

CIMM to s i z e a 34f t d iameter SAG m i l l a t CMD 1s E l Soldado 

o p e r a t i o n . T h i s was commissioned i n 1987. 
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For d e t a i l s on the m i l l and a s s o c i a t e d equipment see Tab le 

l i b . F i g u r e 4 i s a schemat i c of the c i r c u i t which i s s i m i l a r 

to t h a t used by a number of o ther t e s t f a c i l i t i e s . 

(a) Feed P r e p a r a t i o n 

The ore i s c l a s s i f i e d on a 600mm x 1800mm Ty-Rock double deck 

s c r e e n to s e p a r a t e i t i n t o t h r e e f r a c t i o n s , t y p i c a l l y +150mm, 

-150mm/+75mm/ and -75mm. These f r a c t i o n s are recombined i n 

s m a l l batches and hand- fed to the m i l l . T h i s ensures a 

c o n s i s t e n t s i z e d i s t r i b u t i o n to the m i l l and min imizes 

s e g r e g a t i o n . The n a t u r a l s i z e d i s t r i b u t i o n of the m a t e r i a l i s 

ma in ta ined as c l o s e l y as p o s s i b l e . 

(b) C i r c u i t Sampl ing 

A f t e r the c i r c u i t has reached s teady s t a t e ( c i r c a 12 h o u r s ) , 

a l l p rocess streams are sampled e v e r y 30 mins to g i v e 

composi te samples over a 12 hour p e r i o d . The complete f lows 

are cut f o r a p e r i o d of 10 to 30 seconds depending on the 

s t r e a m . F l o w r a t e s are c a l c u l a t e d based on the volume of the 

t imed samp les . 

(c) Measured V a r i a b l e s 

i . Feed Rate 

The f r e s h feed i s hand- fed to the m i l l i n preweighed 
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i . Feed Rate 

The f r e s h feed i s hand- fed to the m i l l i n preweighed 

batches on a t imed b a s i s , and an average f e e d r a t e 

c a l c u l a t e d . 

i i . M i l l Load 

The v o l u m e t r i c l o a d i n g of the m i l l i s checked e v e r y one 

or two hours by s t o p p i n g the m i l l and measur ing from the 

top of the charge to the c e n t r e l i n e of the m i l l . The 

volume of the charge i s ob ta ined a t the end of the t e s t 

by d i s c h a r g i n g the m i l l c o n t e n t s i n t o a graduated 

c o n t a i n e r . 

T O N E X T S T A G E 

• F P R O C E S S I N G 

C I M M S A G P I L O T P L A N T 

F i g u r e 4. CIMM SAG Tes t C i r c u i t . 
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i i i . Power Draw 

Gross power input to the motor i s measured by Wattmeter. A 

prony brake (Dynamometer) on the gear reducer output s h a f t i s 

used to determine d r i v e l o s s e s . No load power i s determined 

r e g u l a r l y on a m i l l which has warmed up. To s imu l a t e the load 

on the bea r ings when the m i l l i s o p e r a t i n g w i th cha rge , 

weights are b o l t e d to the s h e l l fo r the no- load power 

measurement. The d i f f e r e n c e i n bea r i ng f r i c t i o n l o s s e s 

between an empty and a loaded m i l l depends on the type of 

b e a r i n g l u b r i c a t i o n used . I t has been found to range from 30% 

to 60%. 

(d) Data A n a l y s i s and Sca le-Up 

Redundant da ta are c o l l e c t e d d u r i n g a t e s t . Measured va lues 

are a d j u s t e d by a l e a s t - s q u a r e s mass b a l a n c i n g r o u t i n e , the 

degree of ad justment depending on the es t imated e r r o r of the 

measured v a l u e s . 

Two approaches have been used to s ca l e-up from t e s t d a t a . The 

f i r s t i s the " c l a s s i c a l a p p r o a c h " , which assumes tha t the net 

s p e c i f i c power (KWhr/tonne) of the f u l l - s c a l e m i l l w i l l be the 

same as f o r the p i l o t m i l l when opera ted under s i m i l a r 

c o n d i t i o n s . The r e q u i r e d d imens ions of the f u l l - s c a l e m i l l 

are ob ta ined from an equa t i on which r e l a t e s m i l l power 

consumpt ion to i t s d imens ions and other o p e r a t i n g v a r i a b l e s . 
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The second approach which i s be ing deve loped by CIMM i n v o l v e s 

the use of a phenomenolog ica l model of the g r i n d i n g p rocess 

based on the p o p u l a t i o n ba lance concep t . As y e t , t h i s 

approach has not been f u l l y t e s t e d . 

1 .5 .4 . UNIVERSITY OF TRONDHEIM. Norway 

The Scand inav i an C o u n t r i e s , Norway, Sweden, and F i n l a n d were 

the f i r s t to use autogenous g r i n d i n g i n base-metal m i n i n g , and 

a c o n s i d e r a b l e amount of development work has been done t h e r e , 

p a r t i c u l a r l y by the B o l i d e n company. As in South A f r i c a , m i l l 

d i a m e t e r / l e n g t h r a t i o s tend to be l e s s than one, e q u i v a l e n t to 

l a rge s c a l e pebble m i l l s . D ig re (1979, 1988) has d e s c r i b e d 

developments i n autogenous g r i n d i n g t e chno logy ( p a r t i c u l a r l y 

from the S cand inav i an v i ewpo in t ) and the use of a p i l o t p l a n t 

a t the U n i v e r s i t y of Trondheim fo r t e s t i n g and s ca l e-up 

pu rposes . Refer to Tab le l i b fo r d e t a i l s on the m i l l and 

c i r c u i t . 

(a) Feed P r e p a r a t i o n 

No rma l l y , m a t e r i a l i s used as r e c e i v e d w i th maximum lump s i z e 

of 150mm. 

(b) C i r c u i t Sampl ing 

A l l streams are sampled and ana l ysed fo r % s o l i d s , s i z e 
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d i s t r i b u t i o n and f l o w r a t e . The m i l l i s emptied at the end of 

each run and the charge a n a l y s e d . 

(c) Measured V a r i a b l e s 

i . F r e sh Feed 

M a t e r i a l i s fed to the m i l l i n batches of known we ight . 

The feed r a t e i s averaged over t ime . 

i i . Water A d d i t i o n 

Water i s fed to the m i l l f rom a cons tan t head t ank , and 

measured by ro t ame te r . 

i i i . M i l l Load 

The e n t i r e m i l l assembly i s suppor ted by four E l l i o t t 

load c e l l s and the load s i g n a l r eco rded c o n t i n u o u s l y . 

T h i s i s used to c o n t r o l the feed r a t e . 

i v . Power Draw 

The no- load power i s determined w i th the m i l l runn ing 

empty. I t i s not a d j u s t e d fo r d i f f e r e n t speeds or m i l l 

l o a d i n g as i t has been found to be r e a sonab l y s t a b l e , 

g ross power i s measured by wattmeter . Net power i s equa l 

to g ross power minus no l oad power. 

1 . 5 . 5 . KOBE STEEL, Takasago r J apan . 

Kobe S t e e l manufacture g r i n d i n g m i l l s i n Japan, under l i c e n s e 

from A l l i s Cha lmers . A p i l o t p l a n t was c o n s t r u c t e d to p rov ide 

d e s i g n i n f o r m a t i o n fo r the s i z i n g of autogenous or 
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semi-autogenous m i l l s . The p i l o t p l a n t and t e s t p rocedures 

have been d e s c r i b e d by Uchida and Nakajima (1983) , wh i l e the 

d e s i g n of a 28' x 15' m i l l a t Los Bronces ( C h i l e ) based on 

p i l o t p l a n t data i s d e s c r i b e d by Tanaka and Tanaka (1983) . 

Tab le l i e g i v e s the p i l o t p l a n t d e t a i l s , wh i l e F i g u r e 5 i s a 

f l owsheet of the c i r c u i t . 

(a) Feed P r e p a r a t i o n 

The n a t u r a l s i z e d i s t r i b u t i o n of the m a t e r i a l i s used . The 

percentage of t h r e e s i z e f r a c t i o n s , +150mm, -150/+75mm and 

-75mm are determined p r i o r to t e s t i n g . 

BELT 
FEEDER 

HOPPER 

X _ — S P E E D MOTOR) SLURRY STORAGE 
MILL DISCH. TANK 
SUMP 

F i g u r e 5. KOBE STEEL SAG Test C i r c u i t . 
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(b) C i r c u i t Sampl ing 

A l l s t reams , i n c l u d i n g m i l l d i s c h a r g e , s c r e e n o v e r s i z e , 

c y c l o n e o v e r f l o w and under f l ow , are sampled and a n a l y s e d f o r % 

s o l i d s and s i z e d i s t r i b u t i o n . 

(c) Measured V a r i a b l e s 

i . F r e s h Feed 

Feed i s metered to the m i l l by means of a v i b r a t o r y 

feeder and b e l t c o n v e y o r . Feed i s c o n t r o l l e d to m a i n t a i n 

a charge volume of between 20% and 25%. 

i i . Power Draw 

No-Load power i s measured w i t h the m i l l r u n n i n g empty. 

Net Power i s the g ross power minus n o - l o a d power. Gross 

power i s measured u s i n g a wattmeter . 

No d e t a i l s have been g i v e n on m i l l water a d d i t i o n or m i l l 

load measurements. 

T e s t s are conducted at v a r i o u s product s i z e s by v a r y i n g 

c y c l o n e feed water a d d i t i o n . The p r e d i c t e d net s p e c i f i c power 

a t the r e q u i r e d product s i z e i s then o b t a i n e d from a curve of 

net s p e c i f i c power vs product s i z e . 
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1 . 5 . 6 . HANNA REfiEARCHCF.NTKF f _Mlnnft°.nta f _HRA . 

The t e s t f a c i l i t i e s a t Hanna Research were m a i n l y used i n the 

1970's f o r comparat ive s t u d i e s on b a l l s i z e usage i n the 

T a c o n l t e p l a n t s of M i n n e s o t a . In the e a r l y 1 9 8 0 ' s , Hanna 

began commerc ia l testwork f o r o u t s i d e p a r t i e s on a v a r i e t y of 

ore t y p e s . The f a c i l i t i e s a re s t i l l o p e r a t i o n a l and have been 

d e s c r i b e d by Wakeman and Mai (1984) and Coy le (1989) . For 

m i l l d e t a i l s see Tab le l i e . F i g u r e 6 shows the c i r c u i t 

c o n f i g u r a t i o n . 

(a) Feed P r e p a r a t i o n 

M a t e r i a l i s c rushed to -200mm and c l a s s i f i e d i n t o t h r e e s i z e 

f r a c t i o n s ; +150mm, -150mm / +75mm, and -75mm. The three 

f r a c t i o n s are combined to feed the m i l l i n 50 Kg or 100 Kg 

b a t c h e s . The percentage of each s i z e f r a c t i o n i n each batch 

i s ma in ta ined a t a c o n s t a n t v a l u e . 

(b) C i r c u i t Sampl ing 

Sampl ing s t a r t s a f t e r the c i r c u i t has been a t s teady s t a t e f o r 

at l e a s t two h o u r s . M i l l d i s c h a r g e , trommmel o v e r s i z e , s c r e e n 

o v e r s i z e and s c r e e n under f low are sampled and a n a l y s e d f o r % 

s o l i d s and s i z e d i s t r i b u t i o n . 
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SAG PILOT PLANT 

F i g u r e 6 . Hanna Research SAG Tes t C i r c u i t , 

(c) Measured V a r i a b l e s 

i . F r e s h Feed 

Batches of known weight are fed to the m i l l p e r i o d i c a l l y . 

The feed r a t e i s averaged over t i m e . 

i i . Water A d d i t i o n 

A Brooks ro tameter i s used to measure m i l l water 

a d d i t i o n . A m i l l d i s c h a r g e % s o l i d s of 60-63% i s 

m a i n t a i n e d by manua l ly a d j u s t i n g the water a d d i t i o n as 

r e q u i r e d . 
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111. M i l l Load 

The e n t i r e m i l l and d r i v e i s suppor ted on l oad c e l l s 

which p r o v i d e an i n d i r e c t measurement of charge volume. 

T h i s s i g n a l i s used to c o n t r o l feed a d d i t i o n to the m i l l 

by s t o p p i n g and s t a r t i n g the feed c o n v e y o r . 

A v i s u a l check i s done every hour to ensure the c o r r e c t 

v o l u m e t r i c l o a d i n g . 

i i i . Power Draw 

The power drawn by the m i l l i s measured by a wattmeter on 

the motor power s u p p l y and by a torquemeter i n s t a l l e d on 

the p i n i o n s h a f t of the d r i v e sys tem. 

The n o - l o a d power i s determined wi th the m i l l hav ing run 

empty f o r a p e r i o d of 6 to 8 h o u r s . Net power i s the 

Gross Power minus No-Load Power. 

1 . 5 . 7 . IRSID,. F r a n c e . 

D e t a i l s on t h i s i n s t a l l a t i o n have been g i v e n by J a v e l l e e t a l 

(1968) . For M i l l d e t a i l s see Tab le l i d . The c i r c u i t 

arrangement i s e s s e n t i a l l y the same as the CIMM c i r c u i t shown 

i n F i g u r e 4. 

(a) Feed P r e p a r a t i o n 
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The feed i s s p l i t i n t o two f r a c t i o n s , +60mm and -60mm. The 

-60mm m a t e r i a l i s fed to the m i l l by a c o n s t a n t weight f e e d e r , 

wh i le the +60mm f r a c t i o n i s added manua l ly i n batches to the 

m i l l feed c o n v e y o r . The % of +60mm m a t e r i a l i n the feed may 

be v a r i e d . 

(b) C i r c u i t Sampl ing 

An automat i c sampler i s used on the s c r e e n u n d e r f l o w . Screen 

o v e r s i z e and trommel o v e r s i z e are sampled p e r i o d i c a l l y and 

f l o w r a t e s c a l c u l a t e d . 

(c) Measured V a r i a b l e s 

i . F r e s h Feed 

The feed r a t e i s measured by c a l i b r a t i n g the input of the 

feeder f o r the -60mm f r a c t i o n . The c o a r s e r f r a c t i o n i s 

fed i n t imed batches of known weight so an average feed 

r a t e can be c a l c u l a t e d . 

i i . Water A d d i t i o n 

Water a d d i t i o n to the m i l l i s measured by r o t a m e t e r , 

wh i le the o v e r a l l f l ow to the c i r c u i t i s measured by a 

water meter . 

i l l . M i l l Load 

Checked v i s u a l l y . 
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Iv . power Draw: 

Gross Power to the m i l l i s measured by Wattmeter. No 

Load Power i s measured with the m i l l o p e r a t i n g empty. 

Net Power i s equal to Gross Power minus No Load Power. 

Power Draw i s recorded on a ch a r t and used to determine 

when steady s t a t e has been achieved. 

1.5.8 KENNECOTT RESEARCH CENTRE. UTAH r USA. 

The Metal Mining D i v i s i o n of Kennecott Copper Corp. became 

Involved with SAG m i l l p i l o t p l a n t t e s t i n g when the need arose 

fo r replacement and expansion of g r i n d i n g f a c i l i t i e s at the 

company's Ray, Chino and Utah Copper D i v i s i o n s . E x t e n s i v e 

testwork was c a r r i e d out to pro v i d e d e s i g n parameters f o r the 

s e l e c t i o n of SAG c i r c u i t s at Chino and Ray. The t e s t 

f a c i l i t i e s and procedures have been d e s c r i b e d by Themmelis and 

Last (1978), and by Jergensen and Pena (1985). 

For M i l l d e t a i l s see Table l i d . The c i r c u i t i s e s s e n t i a l l y 

the same as th a t used by CIMM, as shown i n F i g u r e 4. 

(a) Feed P r e p a r a t i o n 

The feed m a t e r i a l i s c l a s s i f i e d i n t o three f r a c t i o n s , +100mm, 

-100mm / +50mm, and -50mm. These f r a c t i o n s are combined i n t o 

c o n s i s t e n t batches which are fed to the m i l l by b e l t feeder. 
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(b) C i r c u i t Sampl ing 

When s teady s t a t e o p e r a t i o n i s a c h i e v e d , the f e e d , m i l l 

d i s c h a r g e , c l a s s i f i e r sand and c l a s s i f i e r o ve r f l ow are sampled 

fo r % s o l i d s d e t e r m i n a t i o n and s i z e a n a l y s i s . 

(c) Measured V a r i a b l e s 

i . F r e sh Feed 

M a t e r i a l i s loaded i n batches of known weight onto the 

feed conveyor . The feed r a t e i s averaged over the 

d u r a t i o n of the sampl ing p e r i o d . 

i i . M i l l Load 

The f r e s h feed r a t e i s a d j u s t e d to ma in t a i n a m i l l charge 

of 27% to 30% of m i l l volume. Th i s i s checked v i s u a l l y . 

i i i . Power Draw 

The g ross power i s measured us i ng an i n t e g r a t i n g 

k i l owa t t -hou r meter and a r e c o r d i n g wat tmeter . Net power 

i s the d i f f e r e n c e between g ross power loaded and gross 

power o p e r a t i n g empty. 
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P i l o t P l a n t LAKEFIELD RESEARCH MINTEK 

L o c a t i o n O n t a r i o , Canada Randburg, RSA. 

M i l l Type Hardinge Cascade A e r o f a l l 

Dimensions 1.8m d i a . x 0.6m 1. 7m d i a . x o.5m L 

D i scharge A r r g ' t . G ra te/Trunn ion G r a t e / T r u n n i o n 

D r i v e 

C o n f i g u r a t i o n 

25hp Motor , V - B e l t 

D r i v e , R e d u c e r , C h a i n 

D r i v e to M i l l 

Trommel Screen O p t i o n a l O p t i o n a l 

L i n e r s Smooth Smooth 

L i f t e r s 35-40mm P r o j e c t i o n 

Grate Openings 6.5mm s l o t s 12mm 

Pebble P o r t s 50x75mm ( O p t i o n a l ) O p t i o n a l 

C l a s s i f y i n g Dev ice Sweco V i b . S c r e e n Screen/Cyc lone 

M i l l B e a r i n g s Hydrodynamic Hydrodynamic 

F lowsheet 

Arrangements 

A v a i l a b l e 

S ingle/Two Stage 

AG/SAG: AG w i th 

Pebble E x t r a c t i o n 

and C r u s h i n g 

Wet or Dry 

Autogenous or 

Semi-Autogenous 

Average D u r a t i o n 

of T e s t Run 

2 to 6 Hours 3 to 8 Hours 

Amount of M a t e r i a l 

r e q u i r e d per Run 

2 to 10 Tonnes 20 Tonnes f o r 

1 s e r i e s of runs 

T a b l e I l a . P i l o t P l a n t D e t a i l s : L a k e f i e l d Research & M in tek . 
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P i l o t Plant CIMM UNIV. OF TRONDHEIM 

Location Santiago, Chile Norway. 

M i l l Type Hardinge Cascade Wet or Dry 

Dimensions 1.8m dia.x 0.6m 800mmdia.xlOOOmmL 

Discharge Arrg't. Grate/Trunnion G/T,Rubber/Steel 

Drive 

Configuration 

30hp Motor, V-Belt 

Speed Reducer,Chain 

Drive to M i l l 

5 KW Motor, Belt 
Drive, Reducer, 
Chain Drive on 
M i l l , Variable 
Speed 20-50 RPM. 

Trommel Screen Yes Yes, Various Sizes 

Liners Smooth Smooth 

L i f t e r s No Information 70mm W x 40mm H 

Grate Openings 12 mm Slots 5mm to 50mm 

Pebble Ports Optional Yes 

C l a s s i f y i n g Device S p i r a l C l a s s i f i e r Screen/Cyclone 

M i l l Bearings Hydrodynamic Lube Roller Bearings 

Flowsheet 

Arrangements 

Available 

Single or Two Stage 

AG or SAG 

Wet or Dry,AG/SAG 
Open Cct.or Closed 
with Screen, 
Cyclones and 
Crusher for 
Pebbles. 

Average Duration 24 Hours 2 to 4 hrs. 

of Test Run 

Amount of Material 5 to 40 Tonnes 1 to 2 Tonnes 

required per Run 

Table l i b . P i l o t Plant D e t a i l s : CIMM and University of 

Trondhelm 
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P i l o t Plant KOBE STEEL HANNA RESEARCH 

Location Japan Minn., USA. 

M i l l Type Kobe Nordberg 

Dimensions 1.8m dia.x 0.875m L 1.7m diaxO.8-l.7mL 

Discharge Arrg't. Grate/Trunnion Grate/Trunnion 

Drive 

Configuration 

50HP, Speed Reducer 
Gear Drive, 
M i l l Speed 25.8 RPM 
(78% C r i t i c a l ) 

60 HP Motor, 
Speed Reducer, 
Chain Drive to 
M i l l , 
(75% C r i t i c a l ) 

Trommel Screen No Yes 

Liners No Info. Available No Info. Available 

L i f t e r s No Info. Available 100mm High 

Grate Openings 12 mm s l o t s 12mm & 20mm s l o t s 

Pebble Ports No No 

C l a s s i f y i n g Device Screen/Cyclone Screen 

M i l l Bearings Journal 4 Roller Bearings 

Flowsheet 

Arrangements 

Available 

Ag or SAG, Open 

C i r c u i t or Closed 

with Screen Cyclone 

Ag or SAG. 
Open Cct.or Closed 
with Screen, 
Single stage or 
Two stage 

Average Duration 

of Test Run 

4 to 6 Hours 8 to 10 Hours 

Amount of Material 

required per Run 

5 to 10 Tonnes 10 to 50 Tonnes 

Table l i e . P i l o t Plant D e t a i l s : Kobe Steel & Hanna Research 
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P i l o t Plant IRSID KENNECOTT 

Location France Utah, USA 

M i l l Type HardInge Cascade HardInge Cascade 

Dimensions 1.8m dia.x 0.6m L 1.8m dia x 0.6m L 

Discharge Arrg't. Grate/Trunnion Grate/Trunnion 
Drive 

Configuration 

30HP Motor, V-Belt 

Dr i ve,Reduce r,Cha i n 

Drive to M i l l 

Motor, V-Belt 
Drive, Reducer, 
Chain Drive to 
M i l l . 
72-76% C r i t i c a l 

Trommel Screen Yes No 

Liners Smooth Smooth 

L i f t e r s No Info. Available No Info. Available 

Grate Openings 10 mm Slots N/A 

Pebble Ports N/A No 

C l a s s i f y i n g Device Screen Rake C l a s s i f i e r 

M i l l Bearings Hydrodynamic Lube Hydrodynamic Lube 

Flowsheet 

Arrangements 

Available 

AG or SAG, Open 

C i r c u i t or Closed 

With Screen 

AG or SAG, Open 
C i r c u i t or Closed 
With Screen, 
Single or Two 
Stage with 
lm x lm B a l l M i l l 

Average Duration 

of Test Run 

3 to 4 Hours 8 to 10 Hours 

Amount of Material 

required per Run 

2 to 5 tonnes 2 to 10 Tonnes 

Table l i d . P i l o t Plant D e t a i l s : IRSID and Kennecott. 
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1 . 5 . 9 . OTHERS 

A number of o ther t e s t c i r c u i t s are i n o p e r a t i o n around the 

w o r l d , but s u f f i c i e n t p u b l i s h e d data was not a v a i l a b l e to 

d e t a i l h e r e . These i n c l u d e I n t e r n a t i o n a l P r o c e s s I n c . 

( f o r m e r l y the Co lo rado Schoo l of Mines Research C e n t r e ) , MPSI 

( f o r m e r l y K o p p e r s / H a r d i n g e ) , and F u l l e r T r a y l o r . 

1.6 . SMALL-SCALE CIRCUITS. 

The p r e c e e d i n g t e s t f a c i l i t i e s are c l a s s i f i e d as p i l o t p l a n t s 

based on the s i z e of the equipment , d u r a t i o n of t e s t s and 

amount of m a t e r i a l r e q u i r e d to do a t e s t . Whi le some batch 

t e s t s are i n use which r e q u i r e c o n s i d e r a b l y l e s s m a t e r i a l , the 

scope of the testwork i s l i m i t e d , and the r e l i a b i l i t y of the 

r e s u l t s q u e s t i o n a b l e . Batch t e s t s are q u i t e o f t e n fo l l owed by 

p i l o t p l a n t t e s t i n g . 

Because of the c o s t s i n v o l v e d i n p i l o t p l a n t t e s t i n g , a t tempts 

have been made to d e v i s e " s m a l l - s c a l e 1 1 t e s t s . These would 

r e q u i r e l e s s m a t e r i a l , l e s s t i m e , and a c c o r d i n g l y , enable a 

g r e a t e r v a r i e t y of ore types to be t e s t e d q u i c k l y and at 

r e a s o n a b l e c o s t . 

The use of " s m a l l - s c a l e " t e s t s to p r e d i c t the autogenous 

g r i n d i n g requ i rements of an ore was f i r s t i n t r o d u c e d by 

MacPherson (1977) . He used a 45cm (18") d iameter d r y A e r o f a l l 
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m i l l to g r i n d s m a l l samples of d r i l l core or c rushed r o c k . 

The p roduc ts are c o l l e c t e d , s i z e d , and an "Autogenous Work 

Index" d e t e r m i n e d . T h i s i s d e f i n e d as the work r e q u i r e d to 

g r i n d ore from an i n f i n i t e s i z e to 80% p a s s i n g 100 ^m, i . e . 

s i m i l a r to the Bond Work Index. 

An e x t e n s i v e program o£ testwork was c a r r i e d out to check the 

c o r r e l a t i o n between the 45cm m i l l and f u l l s c a l e r e s u l t s . 

Reasonable c o r r e l a t i o n s were r e p o r t e d f o r some o r e s . However, 

as the ore became h a r d e r , the autogenous work index f o r the 

s m a l l c i r c u i t was much h igher than f o r the f u l l s c a l e c i r c u i t . 

N e v e r t h e l e s s , hav ing c o l l e c t e d a wide range of da ta f o r the 

45cm c i r c u i t , MacPherson i s a b l e to p r e d i c t w i th r e a s o n a b l e 

a c c u r a c y what the autogenous g r i n d i n g requ i rements w i l l be f o r 

an unknown o r e . T h i s s e r v i c e i s a v a i l a b l e on a commercia l 

b a s i s and l i t t l e i n f o r m a t i o n has been p u b l i s h e d on the a c t u a l 

t e c h n i q u e s u s e d . The K i d s t o n P r o j e c t i n A u s t r a l i a uses a SAG 

c i r c u i t which was des igned on the b a s i s of s m a l l - s c a l e t e s t i n g 

u s i n g the 45cm M i l l . Performance has been up to e x p e c t a t i o n s 

and the method has been used on subsequent P l a c e r Dome 

p r o j e c t s . However, c o n s i d e r a b l e r e l i a n c e i s p l a c e d i n the 

e x p e r i e n c e and judgement of the d e v e l o p e r . 
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1 • 6 . 1 . 45cm T e s t C i r c u i t 

The A e r o f a l l t e s t m i l l used by MacPherson i s now l o c a t e d a t 

Hazen Research I n c . , Go lden , C o l o r a d o . F i g u r e 7 shows the 

components of the c i r c u i t i n c l u d i n g the m i l l , a draught fan to 

s u p p l y the a i r f l o w r e q u i r e d to remove the ground m a t e r i a l from 

the m i l l , and a c o l l e c t i o n system to remove the ground 

m a t e r i a l from the a i r s t r e a m . 

AEROFALL 18" TEST MILL & ANCILLARY EQUIPMENT 

F i g u r e 7 . Hazen Research Tes t C i r c u i t . 

The m i l l i t s e l f ( see F i g u r e 8) c o n s i s t s of a 45cm d iameter by 

25cm long s h e l l f i t t e d w i th a x i a l l y mounted h o l l o w s t e e l 

t r u n n i o n s r u n n i n g on b a l l b e a r i n g s . The m i l l ends have 

38 



d e f l e c t o r shaped s t e e l l i n e r s , wh i l e the s h e l l has r e c t a n g u l a r 

l i f t e r s . The d r i v e c o n s i s t s of a 1/2 HP motor , r e d u c e r , and 

v - b e l t d r i v e . Speed i s v a r i a b l e from 0% to 100%, but normal 

r u n n i n g speed i s 52 RPM (87% c r i t i c a l ) . 

CROSS-SECTION OF THE AEROFALL MILL 

P O R T S 

Figure 8. A e r o f a l l 45cm SAG Tes t M i l l . 

S i x p e r i p h e r a l d i s c h a r g e p o r t s are cut i n t o the s h e l l below 

the d i s c h a r g e d e f l e c t o r l i n e r s , f o r the removal of a coarse 

p roduc t i f r e q u i r e d . N o r m a l l y , the s t a n d a r d a i r - s w e p t system 

i s used wi thout p e r i p h e r a l d i s c h a r g e . The product from the 

v e r t i c a l c l a s s i f i e r passes over a Sweco s c r e e n . Screen 
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opening i s 1190 microns (14 mesh). Th i s s i z e was a r r i v e d at 

a f t e r c o n s i d e r a b l e e x p e r i m e n t a t i o n . O v e r s i z e i s r e tu rned to 

the m i l l wh i le unde r s i z e i s c o l l e c t e d as a p r o d u c t . The 

p roduc t s from the c yc lone and f i l t e r are a l s o c o l l e c t e d . The 

s t anda rd b a l l charge used i s 40 l b s . i n we ight , and has a s i z e 

d i s t r i b u t i o n c o r r e s p o n d i n g to n a t u r a l l y graded charge wi th 2.5 

i n ch make-up b a l l s . 

M a t e r i a l i s p repared fo r runn ing i n the m i l l by c r u s h i n g i n a 

jaw c rushe r w i th an open s i d e se t of 1 i nch to produce a minus 

1.25 i nch feed s i z e . The c rushed m a t e r i a l i s b lended and fed 

to the m i l l from a feed hopper by a Syntron feeder wi th an 

au tomat i c feed c o n t r o l l e r . The c o n t r o l l e r r e g u l a t e s the feed 

c o n t i n u o u s l y to ma in ta in a p r e se t m i l l load which i s measured 

i n d i r e c t l y by means of a sound mon i t o r . 

Net power i s c a l c u l a t e d a c c o r d i n g to a formula e s t a b l i s h e d by 

Prony brake t e s t s . Sampl ing of the c i r c u i t commences when 

s t eady s t a t e has been a c h i e v e d . Samples are taken at t imed 

i n t e r v a l s over a one to two hour p e r i o d , and s i z e 

d i s t r i b u t i o n s de te rm ined . The e n t i r e m i l l charge i s ana l ysed 

a t the end of a run to check f o r c r i t i c a l s i z e b u i l d - u p . 
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CHAPTER 2 

60cm PILOT PLANT AT UBC 

2 . 1 . I n t r o d u c t i o n 

In 1982, Dominion E n g i n e e r i n g of Montrea l i n i t i a t e d a p r o j e c t 

i n the Department of M in ing and M i n e r a l P r o c e s s i n g a t the 

U n i v e r s i t y of B r i t i s h Co lumbia , to deve lop a mathemat ica l 

model of a SAG m i l l . A p i l o t p l a n t , c e n t e r e d around a 60cm 

d iameter SAG m i l l c o n s t r u c t e d by Dominion E n g i n e e r i n g , was 

assembled i n the Centre fo r Coa l and M i n e r a l P r o c e s s i n g 

L a b o r a t o r y , where the c i r c u i t i s housed t o d a y . 

The o b j e c t i v e of the p r o j e c t was to conduct s m a l l - s c a l e t e s t s 

on r e p r e s e n t a t i v e samples of ore from o p e r a t i n g m i l l s , under a 

v a r i e t y of c o n d i t i o n s . The r e s u l t s would be used to a s s e s s 

the importance of v a r i o u s f a c t o r s such as charge volume, feed 

r a t e , b a l l c h a r g e , m i l l s p e e d , and to deve lop a mathemat ica l 

model r e p r e s e n t i n g a f u l l s c a l e SAG m i l l . 

The p o s s i b i l i t y of u s i n g the c i r c u i t to e v a l u a t e the 

f e a s i b i l i t y of SAG f o r other o r e s , and to s c a l e - u p to f u l l 

s i z e m i l l s , i s now be ing examined a t UBC. At p r e s e n t , SAG 

m i l l s e l e c t i o n and d e s i g n i s g e n e r a l l y based on p i l o t p l a n t 
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t e s t s u s i n g 1.5m to 2m d iameter m i l l s . The c o s t of such t e s t s 

can be s u b s t a n t i a l , m a i n l y because of the q u a n t i t i e s of 

m a t e r i a l r e q u i r e d and the d u r a t i o n of the t e s t s . I f the 60cm 

m i l l c o u l d p r o v i d e r e l i a b l e r e s u l t s w i th which to s e l e c t and 

d e s i g n f u l l s c a l e c i r c u i t s , then c o n s i d e r a b l e s a v i n g s c o u l d 

ensue . 

The subsequent s e c t i o n s of t h i s t h e s i s d e s c r i b e the equipment, 

t e s t - p r o c e d u r e s , and a n a l y t i c a l methods used to e s t a b l i s h a 

data base f o r the 60cm m i l l . 
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2.£. Description of Test Circuit 

2 . 2 . 1 Equipment 

In common w i t h many of the t e s t f a c i l i t i e s d e s c r i b e d i n 

s e c t i o n 1.5, the UBC c i r c u i t i s e s s e n t i a l l y a s c a l e d down 

v e r s i o n of the f u l l - s c a l e c i r c u i t s found i n i n d u s t r y . F i g u r e 

9 i s a b a s i c f lowsheet of the system showing the main 

equipment i tems and i n s t r u m e n t a t i o n . 

M a t e r i a l i s f ed to the m i l l f rom a hopper by means of an E r i e z 

v i b r a t i n g f e e d e r . The l e v e l of v i b r a t i o n can be a d j u s t e d 

depending on the f e e d r a t e r e q u i r e d d u r i n g a t e s t . A custom 

des igned mass f lowmeter , as d e s c r i b e d by Mular e t a l (1989) , 

measures and c o n t r o l s the f e e d r a t e t o the m i l l . M a t e r i a l i s 

d i s p e n s e d i n batches a t a f i x e d i n t e r v a l . Both batch weight 

and ba tch i n t e r v a l a re determined by a c o n t r o l program 

depending on the f e e d r a t e r e q u i r e d . The input to the c o n t r o l 

program may be from the o p e r a t o r ( for f i x e d f e e d r a t e 

o p e r a t i o n ) or from a remote s e t p o i n t , e . g . to c o n t r o l m i l l 

weight s e t p o i n t . In e i t h e r case the c o n t r o l program executes 

the f o l l o w i n g c y c l e . The v i b r a t i n g feeder i s s t a r t e d , 

d i s p e n s i n g m a t e r i a l i n t o a we igh ing b i n . The b i n i s f u l l y 

suppor ted by a l oad c e l l . When the weight of m a t e r i a l i n the 

b i n reaches a predetermined s e t p o i n t , the feeder i s s t o p p e d . 

A f i n a l ba tch weight i s t a k e n , and an a i r c y l i n d e r i s 

a c t i v a t e d to open the b i n g a t e , d i s c h a r g i n g the m a t e r i a l i n t o 

the m i l l . The gate i s then c l o s e d and the empty b i n weight 
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taken to determine the net weight of m a t e r i a l d i s p e n s e d . The 

system then i d l e s f o r the ba lance of the ba tch i n t e r v a l , and 

the c y c l e s t a r t s a g a i n . F lowra tes in the range 0-4 Kg/min can 

be ach ieved w i th an accu racy of about 2%. 

The m i l l i t s e l f was des igned and f a b r i c a t e d by Dominion 

E n g i n e e r i n g L t d . , and i s shown i n F i g u r e 10. M i l l i n s i d e 

d imens ions are 60cm d iameter by 25cm l o n g . C r i t i c a l speed i s 

54 RPM. Feed en te r s through a 15 cm opening wh i l e the 

d i s c h a r g e g ra te and t r u n n i o n are i n c o r p o r a t e d i n t o a 

removable end p l a t e which a l s o connects to the d r i v e 

mechanism. 

F i g u r e 1 0 . 60cm SAG M i l l Arrangement. 
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A machined r i n g a t t a c h e d to the m i l l s h e l l runs on 2 

h o r i z o n t a l r o l l e r s which are f i x e d to a suppor t f rame. The 

suppor t frame r e s t s on a l oad beam which i s used to monitor 

m i l l l oad c o n t i n u o u s l y . A x i a l t h r u s t i s taken up by an a i r 

b e a r i n g . 

The m i l l d r i v e arrangement c o n s i s t s of a 3 HP v a r i a b l e speed 

D . C . motor, speed r e d u c e r , and u n i v e r s a l d r i v e s h a f t . A 

torquemeter i s a t t a c h e d to the output s h a f t of the speed 

r e d u c e r . The d r i v e s h a f t connec ts to a s p l i n e b e a r i n g mounted 

on the m i l l end p l a t e . T h i s ensures t h a t no a x i a l f o r c e s are 

t r a n s m i t t e d between the d r i v e and the m i l l . Speed may be 

v a r i e d from 0 to 58 rpm. 

The m i l l s h e l l i s f i t t e d wi th 8 e q u a l l y spaced l i f t e r b a r s , 

40mm i n h e i g h t by 25mm wide. The feed and d i s c h a r g e ends a re 

f i t t e d w i th r a d i a l l i f t e r bars of the same d i m e n s i o n s . The 

d i s c h a r g e g r a t e c o n s i s t s of c o n c e n t r i c s l o t s of 10mm width a t 

d i s t a n c e s of 10mm and 25mm from the s h e l l w a l l . T h i s 

c o n f i g u r a t i o n was a r r i v e d at f o l l o w i n g c o n s i d e r a b l e 

expermenta t ion w i th v a r i o u s g r a t e ar rangements . 

The m i l l d i s c h a r g e s i n t o a 75cm by 40cm pumpbox. Water 

a d d i t i o n to the pumpbox i s c o n t r o l l e d to m a i n t a i n a c o n s t a n t 

l e v e l , and thus a c o n s t a n t head on the s l u r r y pump f e e d i n g the 

v i b r a t i n g s c r e e n . Pumping r a t e may be a l t e r e d by v a r y i n g the 

pump speed by means of a v a r i a b l e - p i t c h sheave . 
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The m a t e r i a l from the pumpbox i s s i z e d on a 60cm by 70cm 

U n i v e r s a l V i b r a t i n g Sc reen . Screen c l o t h openings are 6.25mm 

(1/4 " ) . The unde r s i ze passes to a drum t h i c k e n e r wh i le the 

o v e r s i z e i s r e tu rned to the m i l l v i a a mass f lowmeter s i m i l a r 

to the one on the f r e s h feed sys tem. 

Water a d d i t i o n to the m i l l i s c o n t r o l l e d by means of a c o n t r o l 

va l ve downstream of a DP c e l l which measures the f l o w r a t e . 

Water a d d i t i o n i s i n p r o p o r t i o n to the t o t a l s o l i d s f e ed ra t e 

to the m i l l ( i . e . f r e s h feed p lus o v e r s i z e ) . The r a t i o i s s e t 

a t the beg inn ing of a t e s t r u n , but may be v a r i e d from run to 

r u n . 

2 . 2 . 2 . I n s t rumen ta t i on & C o n t r o l E l ements . 

The c i r c u i t i s f u l l y ins t rumented to f a c i l i t a t e measurement 

and da ta l o g g i n g of a l l impor tant p rocess v a r i a b l e s . Inc luded 

are mass f lowmeters f o r f r e s h feed and s c r een o v e r s i z e ; load 

beam fo r m i l l weight m o n i t o r i n g ; a torquemeter to measure m i l l 

power mounted on the speed reducer output s h a f t , which has a 

s h a f t r e v o l u t i o n counter to d e t e c t speed ; a l e v e l d e t e c t o r in 

the pumpbox; a magnet ic f lowmeter on the s c r een feed pump 

d i s c h a r g e and dp c e l l s w i th o r i f i c e p l a t e s to measure m i l l 

water and pumpbox water a d d i t i o n . D i r e c t measurement of 

torque at the output s h a f t of the speed reducer i s cons ide r ed 

a more a c cu ra t e measurement of net m i l l power than measurement 

of e l e c t r i c a l energy input to the motor . T h i s i s because 

e f f i c i e n c y f a c t o r s a p p l i e d to the motor and speed reducer are 
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not f i x e d , but change depending on the l o a d . 

2 . 2 . 3 . C i r c u i t C o n t r o l 

There are two separa te c o n t r o l systems i n v o l v e d . The pumpbox 

l e v e l i s c o n t r o l l e d by a Foxboro SPEC 200 ana log system which 

compares the l e v e l s i g n a l from the pumpbox wi th a l e v e l 

s e t p o i n t and man ipu la tes the water f l owra te s e t p o l n t so as to 

min imize the d e v i a t i o n . 

The m a j o r i t y of the c i r c u i t c o n t r o l f u n c t i o n s are performed by 

an ACTION Model BC2 d i g i t a l c o n t r o l computer . Ana log s i g n a l s 

from the v a r i o u s ins t ruments are conve r ted to d i g i t a l form fo r 

use i n the computer by means of an A/D c o n v e r t e r . A c o n t r o l 

program uses s u b r o u t i n e s and i n t e r r u p t s to execute c o n t r o l 

a l g o r i t h m s , a c tua te c o n t r o l e l ements , and to communicate wi th 

the ope ra to r through a v i deo d i s p l a y and p r i n t e r . 

A more d e t a i l e d d e s c r i p t i o n of the c i r c u i t i n s t r u m e n t a t i o n and 

c o n t r o l has been g i ven by Mular et a l (1988) . 

2 .3 . TEST PROCEDURES 

To d a t e , 60cm c i r c u i t t e s t s have been conducted on 

r e p r e s e n t a t i v e samples from o p e r a t i n g Copper mines i n B .C . , 

and from one go ld p r o p e r t y i n A l a s k a . These copper ore 

samples were a c q u i r e d d u r i n g sampl ing campaigns on the f u l l 

s c a l e c i r c u i t s , wh i le the go ld ore was r e c e i v e d from Echo Bay 
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Mines L t d , v i a L a k e f i e l d Resea r ch , where the ore was t e s t e d . 

Running t e s t s i n the sma l l c i r c u i t i n v o l v e s the f o l l o w i n g 

s t e p s : e n s u r i n g proper c a l i b r a t i o n of a l l s e n s o r s ; feed 

p r e p a r a t i o n ; runn ing the m i l l under a se t of predetermined 

c o n d i t i o n s u n t i l s t eady s t a t e i s a c h i e v e d ; sampl ing of the 

c i r c u i t a t s t eady s t a t e over a s u i t a b l e p e r i o d ; l o g g i n g of a l l 

r e l e v a n t c i r c u i t v a r i a b l e s d u r i n g the t e s t ; a n a l y s i s of the 

c o l l e c t e d samples ; p r o c e s s i n g of the t e s t data to determine 

s u i t a b l e comparat ive pa ramete rs . 

2 . 3 . 1 . C a l i b r a t i o n of Sensors 

C a l i b r a t i o n p rocedures have been d e s c r i b e d by K i ngs ton (1987) 

and i n c l u d e 

- f r e s h feed mass f lowmeter , o v e r s i z e f lowmeter , m i l l water 

a d d i t i o n , to rquemete r , pump d i s c h a r g e , pumpbox l e v e l , m i l l 

we igh t , and m i l l speed . 

P r i o r to runn ing a s e r i e s of t e s t s on a g i ven o r e , these 

are checked to ensure a c cu r a c y and c o n s i s t e n c y . 

2 . 3 . 2 . Feed P r e p a r a t i o n 

In order to produce r e l i a b l e and r e p r o d u c i b l e r e s u l t s , the 

method of feed p r e p a r a t i o n must be c o n s i s t e n t from t e s t to 

t e s t . 
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Ore samples taken at a f u l l s c a l e c i r c u i t are put i n t o sea led 

drums fo r t r a n s p o r t . On r e c e i p t a t UBC, the m a t e r i a l i s 

weighed, d r i e d , and the mo is tu re conten t de t e rm ined , A s i z e 

a n a l y s i s i s done on the ore as r e c e i v e d . M a t e r i a l l a r g e r than 

l V z " i s c rushed us i ng a jaw c rushe r wi th an Open S ide Set of 

1 3/i<s" •• T h i s g i v e s a feed top s i z e of app rox ima te l y l V z " 

f o r the 60cm mi 11. 

The c rushed m a t e r i a l and the ba lance of the ore are recombined 

and t ho rough l y b lended u n t i l homogenous. A r i f f l e d sample i s 

taken at t h i s s tage and a s i z e a n a l y s i s done. Dur ing a t e s t 

run a f u r t h e r one or two samples are taken from the v i b r a t o r y 

pan feeder and a s i z e a n a l y s i s done f o r compar i son . 

The prepared feed m a t e r i a l i s loaded i n t o the feed b i n i n 

sma l l b a t c h e s , (approx. 2 Kg each) i n order to min imize 

s e g r e g a t i o n i n the hopper . T h i s i s e s p e c i a l l y impor tant 

d u r i n g the s t eady s t a t e sampl ing p e r i o d . 

2 . 3 . 3 Running a Tes t 

Once the m a t e r i a l has been p r e p a r e d , the m i l l i s r e a d i e d by 

a t t a c h i n g the end p l a t e , p o s i t i o n i n g the d i s c h a r g e c h u t e , and 

c o n n e c t i n g the d r i v e s h a f t . The m i l l shou ld be run fo r 

app rox ima te l y h a l f an hour empty to a l l o w bea r i ngs to warm up 

and to get an a c cu ra t e r e a d i n g on the t a r e t o r q u e . 

The pumpbox i s f i l l e d to the o p e r a t i n g l e v e l , the pump i s 
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s t a r t e d and the f l o w r a t e a d j u s t e d to the r e q u i r e d v a l u e . Th i s 

l oop s t a b i l i z e s v e r y q u i c k l y . 

Empty m i l l torque i s checked d u r i n g the m i l l warm-up p e r i o d 

u n t i l i t has s t a b i l i z e d . T h i s s t a b l e va lue i s the t a r e m i l l 

torque f o r the r u n . I t s h o u l d remain c o n s t a n t from run to 

r u n . I f n o t , the c o n d i t i o n of the r i d i n g r i n g and suppor t 

b e a r i n g s s h o u l d be examined as shou ld the t h r u s t b e a r i n g a i r 

p r e s s u r e . 

Empty m i l l weight i s taken b e f o r e the s t a r t of each r u n . 

A number of parameters must be s p e c i f i e d by the opera to r p r i o r 

t o s t a r t i n g a r u n . A s e t of Standard C o n d i t i o n s has been 

deve loped so t h a t compars ions may be made between d i f f e r e n t 

o r e s . These a r e : 

1. M U i _ w e l g h t _ S e t p o i n t 

T h i s i s c a l c u l a t e d to a c h i e v e a 30% charge volume i n the 

m i l l . The c a l c u l a t i o n procedure takes account of the 

b a l l c h a r g e , o r e , and water , and i s g i v e n i n Appendix I . 

2. M U l j s p e e d 

M i l l speed i s v a r i a b l e from zero to 110% of C r i t i c a l 

speed by means of a r h e o s t a t c o n t r o l l e r . The Standard 

Speed used i s 78% of C r i t i c a l or 42 RPM. 

3. Water R a t i o 
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The water i s fed to the m i l l i n p r o p o r t i o n to the t o t a l 

s o l i d s feed ( i . e . f r e s h feed p lus r e c i r c u l a t e d o v e r s i z e ). 

I t i s d e s i r a b l e to ma in t a i n m i l l d i s c h a r g e % s o l i d s i n 

the range 55-70%. A water r a t i o of 0.6 has been 

s t a n d a r d i z e d upon, g i v i n g a t h e o r e t i c a l m i l l d i s c h a r g e % 

s o l i d s of 62.5. 

4. B a l l Charge 

A graded b a l l charge i s used based on the r e l a t i o n s h i p 

p i = [ d i / d n ] 4 

where p i = % by weight of b a l l s i z e d i 

dn = s i z e of make-up b a l l s 

A b a l l charge of 9.9% of m i l l volume has been s t a n d a r d i z e d 

on . T h i s c o n s i s t s of the f o l l o w i n g s i z e s and 

d i s t r i b u t i o n : 
B a l l S i ze Weight 

(Kg) 
2" 11.2 0 
1.5" 10.60 
1.25" 3.80 
1.0" 1.85 
0.875" 0.95 
0.75" _1.3Q 

T o t a l 29.60 Kg 

To beg in a t e s t r u n , the b a l l charge i s loaded and the c o n t r o l 

program i n i t i a t e d . I t w i l l prompt the ope ra to r f o r the 

v a r i o u s s e t p o i n t s r e q u i r e d . 

F r e sh feed to the m i l l s t a r t s o f f a t a h igh r a t e to q u i c k l y 
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f i l l the m i l l . As the m i l l weight s e t p o i n t i s approached, 

the f e e d r a t e i s cut, and f i n a l l y when m i l l weight s e t p o i n t i s 

reached, the f r e s h feed r a t e i s s e t by the m i l l weight c o n t r o l 

loop. T h i s c o n t r o l loop has been found to be v e r y s t a b l e . A 

proposed model f o r the c o n t r o l l e r i s presented i n Appendix XI. 

The f i l l - u p phase normally takes about h a l f an hour. 

The m i l l i s co n s i d e r e d at steady s t a t e when f r e s h feed, 

o v e r s i z e , m i l l weight and m i l l torque have remained s t a b l e f o r 

at l e a s t 20 minutes. At t h i s p o i n t the sampling p e r i o d 

begins. 

2.3.4 Sampling C i r c u i t at Steady State 

Samples of a l l process streams are taken over a p e r i o d of 64 

minutes. Table I I I . summarizes the samples t h a t are taken, 

the method used and the frequency. Note t h a t the f r e s h feed 

and o v e r s i z e streams are sampled l e s s f r e q u e n t l y than the 

others - normally at the beginning and at the end of the run. 

Thi s ensures t h a t the steady s t a t e o p e r a t i o n of the c i r c u i t i s 

not d i s t u r b e d unduly. 

At the c o n c l u s i o n of the sampling p e r i o d , the m i l l i s 

immediately stopped so t h a t none of the steady s t a t e m i l l 

c ontents are l o s t . The d r i v e s h a f t i s di s c o n n e c t e d and the 

m i l l end p l a t e removed to c o l l e c t a l l of the contents of the 

m i l l . Wash water used to c l e a n out the m i l l i s recorded. 
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TABLE I I I . 

SAMPLE METHOD FREQUENCY 

FRESH FEED Scoop Sample taken 
from V i b . Feeder . 

2 or 3 samples 
per T e s t . 

MILL 
DISCHARGE 

15 Second Bucket 
Sample. 

8 Samples 
per T e s t . 

SCREEN 
UNDERFLOW 

5 Second Bucket 
Sample 

8 Samples 
per T e s t . 

SCREEN 
OVERSIZE 

Batch Taken Beneath 
Weigh B i n . 

2 or 3 Samples 
per Tes t 

PUMP BOX 
WATER 

10 Second Bucket 
Sample. 

2 Samples 
per T e s t . 

Table I I I . L o c a t i o n , method, and f r equency of sampl ing f o r 
60cm c i r c u i t a t s t eady s t a t e . 

Dur ing the r u n , the f o l l o w i n g p rocess v a r i a b l e s are measured, 

d i s p l a y e d on the v ideo s c r een and p r i n t e d on hard copy : 

F r e sh Feed Rate (gm/min) 

O v e r s i z e F low Rate (gm/min) 

M i l l Weight (A/O u n i t s ) 

M i l l Torque (A/D u n i t s ) 

Screen Feed Pump D ischarge (A/D u n i t s ) 

M i l l Water (gm/min) 

M i l l Speed (RPM) 
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2 . 3 . 5 . P rocess ina of Samples. 

S i ze a n a l y s i s and % s o l i d s d e t e r m i n a t i o n are per formed on a l l 

samples taken d u r i n g the run u s i n g a combina t ion of wet and 

d r y s c r e e n i n g . The volume of the s t eady s t a t e m i l l con ten t s 

i s checked and compared w i th the s e t p o i n t . 

S. 4. Acquisition of Full-Scale Data 

Sampl ing of a f u l l s c a l e g r i n d i n g c i r c u i t r e q u i r e s c l o s e 

c o - o p e r a t i o n between the mine management and the r e s e a r c h 

team. C a r e f u l p l ann ing i s r e q u i r e d in order to o b t a i n the 

bes t p o s s i b l e da ta w i th the l e a s t i n t e r r u p t i o n to the normal 

o p e r a t i o n of the p l a n t . 

To d a t e , four o p e r a t i n g SAG c i r c u i t s i n B .C. have been 

sampled, and r e p r e s e n t a t i v e feed samples p rocessed in the 

sma l l s c a l e c i r c u i t . The r e s u l t s of these t e s t s are p resen ted 

i n Chapter 3. S e c t i o n 2.4 p rov i des a d e s c r i p t i o n of the 

sampl ing campaigns c a r r i e d out a t Lornex (1983) , A f t on (1986) , 

I s l and Copper (1986) , S imi lkameen (1987) , and H igh land V a l l e y 

Copper (1987) . 

In a d d i t i o n , samples of a go ld ore have been ob ta ined from 

Echo Bay Mines L t d . fo r p r o c e s s i n g i n the 60cm m i l l . T h i s ore 

has been t e s t e d e x t e n s i v e l y a t the L a k e f i e l d Research Centre 

and the r e s u l t s of those t e s t s have been made a v a i l a b l e f o r 

compar ison pu rposes . 
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2. 4 . 1 . Lornex 

Dur ing the summer of 1983, an e x t e n s i v e sampl ing campaign was 

conducted a t the Lornex Corp . p l a n t near Logan Lake , B . C . , by 

Mular (1983) and c o - w o r k e r s . A p e r i o d of 5 weeks was r e q u i r e d 

i n c l u d i n g f a m i l i a r i z a t i o n , s a f e t y t r a i n i n g , p l a n n i n g , 

c o n s t r u c t i o n of sampl ing d e v i c e s , d r y runs and 

h a n d l i n g / p a c k a g i n g of samples . 

F i v e ore types were i d e n t i f i e d by the Mine G e o l o g i s t , and 

d e s i g n a t e d "Very S o f t " , " S o f t " , "Medium", " H a r d " , and "Very 

H a r d " . S i x s e p a r a t e runs were conducted on each ore type f o r 

a t o t a l of t h i r t y r u n s . The l a r g e s t of the t h r e e SAG m i l l s a t 

Lo rnex , a 3 4 f t . d iameter by 12 f t . long m i l l on C - C i r c u i t , was 

s e l e c t e d f o r the t e s t r u n s . A schemat i c of the c i r c u i t i s 

shown i n F i g u r e 11. The SAG m i l l d i s c h a r g e s i n t o a pumpbox 

where make-up water i s added. D i scharge s l u r r y i s then pumped 

to a s t a t i o n a r y s c r e e n . Screen O v e r s i z e i s r e t u r n e d to the 

m i l l . Screen Under f low i s s p l i t to feed two secondary b a l l 

m i l l s . 

The procedure employed f o r each ore type was to f i r s t empty 

the coarse ore s t o c k p i l e which s e r v e s as feed to C - C i r c u i t . 

The mine would then send a s u f f i c i e n t q u a n t i t y of the g i v e n 

ore type to l a s t fo r a 24 hour p e r i o d , d u r i n g which the s i x 

runs were c o m p l e t e d . The s i x runs were conducted under 

d i f f e r e n t c o n d i t i o n s of m i l l s p e e d , m i l l l o a d , b a l l c h a r g e , 
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Figure 11. Lornex C - C i r c u i t , 

water r a t i o . The c o n d i t i o n s f o r 

V I . One repea t run was i n c l u d e d 

were a v a i l a b l e fo r c h a r t i n g and 

v a r i a b l e s . 

each run are g i ven i n Tab le 

per ore t ype . F a c i l i t i e s 

r e c o r d i n g important p rocess 

Sampl ing of the c i r c u i t began when s teady s t a t e was deemed to 

have been a c h i e v e d , based on the cha r t r e c o r d i n g s of m i l l 

b e a r i n g p r e s s u r e , feed r a t e , and Power Draw. At the beg inn ing 

and end of each r u n , the feed conveyor was s topped b r i e f l y and 

a sample taken fo r p r o c e s s i n g l a t e r i n the 60cm m i l l . Over a 

p e r i o d of app rox ima te l y one hour , the m i l l d i s c h a r g e , sc reen 

f e e d , s c r e e n o v e r s i z e , and s c r e e n under f low were sampled at 

ten minute i n t e r v a l s , g i v i n g composi te samples of 

app rox ima te l y 25 l i t r e s each . These were weighed and d r i e d on 



s i t e , and packaged f o r t r a n s p o r t to UBC, where s i z e a n a l y s e s 

were c o n d u c t e d . P rocess v a r i a b l e s were reco rded every 2 

minutes on hard copy, and the c h a r t r e c o r d i n g s of the e n t i r e 

run were a l s o r e t a i n e d . 

The samples r e p r e s e n t i n g the m i l l feed f o r each of the t h i r t y 

runs were taken to UBC where they were f i r s t l y d r i e d fo r % 

m o i s t u r e d e t e r m i n a t i o n , and then s i z e d . The m a t e r i a l was 

then prepared fo r runn ing i n the 60 cm m i l l , under c o n d i t i o n s 

s i m i l a r to those f o r the f u l l - s c a l e r u n , i . e . b a l l cha rge , 

m i l l l o a d , m i l l speed , and water r a t i o . Tab le V I I . l i s t s the 

c o n d i t i o n s under which the 60 cm t e s t s were conduc ted . 

The raw data from the 30 f u l l - s c a l e and s m a l l - s c a l e runs was 

used by Dominion to deve lop a mathemat ica l model of t h e i r SAG 

m i l l s . These data s e t s have now been made a v a i l a b l e to UBC 

fo r use i n s c a l e - u p i n v e s t i g a t i o n . 

2.4.2 A f t o n 

The A f t o n p l a n t l o c a t e d o u t s i d e Kamloops, B . C . , i s a Copper 

producer p r o c e s s i n g a p p r o x i m a t e l y 8500 tonnes/day of low grade 

ore . The g r i n d i n g c i r c u i t c o n s i s t s of a 2 8 ' x l 2 l SAG m i l l 

d r i v e n by a 5300 HP v a r i a b l e speed d r i v e i n c l o s e d c i r c u i t 

w i t h a s t a t i o n a r y s c r e e n . Secondary g r i n d i n g to 65% -250 mesh 

i s accomp l i shed i n a 16.5 'x 29' B a l l m i l l c l o s e d wi th a Krebs 

C y c l o p a c . F i g u r e 12 i s a schemat i c of the P r imary C i r c u i t 

showing the sample p o i n t s . 
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showing the sample p o i n t s . 

F i g u r e 1 2 . A f t o n P r i m a r y G r i n d i n g C i r c u i t . 

Sampl ing of the c i r c u i t was conducted i n June and August of 

1986, u s i n g the same procedures as a t L o r n e x . Runs 1 and 2 

were conducted on a hard ore t y p e , w i th the g r a v i t y c i r c u i t 

i n a c t i v e . The e q u i v a l e n t s c r e e n mesh opening f o r these t e s t s 

was 16mm. Runs 8 and 9 were conducted on a s o f t ore type w i th 

the g r a v i t y c i r c u i t o p e r a t i n g and an e q u i v a l e n t s c r e e n mesh 

opening of 9.5mm. 

The f r e s h feed samples were p r o c e s s e d i n the 60cm m i l l d u r i n g 

the Summer of 1987, under s t a n d a r d c o n d i t i o n s . 
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2. 4. 3. I s l and Copper Mines (BHP-UTAH) 

I s l a n d Copper mines , (now BHP-UTAH), i s l o c a t e d 15 km west of 

P o r t Hardy B .C . on Vancouver I s l a n d . 

A p p r o x i m a t e l y 52,000 s h o r t tons/day of low grade copper ore 

are p rocessed i n the g r i n d i n g c i r c u i t which c o n s i s t s of s i x 

32' x 14' SAG m i l l s , and t h r e e 1 6 . 5 ' X 22' B a l l m i l l s . Each 

SAG m i l l i s d r i v e n by two 3,000 HP r e v e r s i b l e wound r o t o r 

motors . A trommel s c r e e n r e t u r n s +9.5mm m a t e r i a l to the m i l l 

through two p o r t s . B a l l l oad i s n o r m a l l y 7% to 8% by volume. 

M i l l speed i s 72% of c r i t i c a l . 

M i l l d i s c h a r g e i s pumped from a sump to a c l u s t e r of 50cm 

h y d r o c y c l o n e s . Cyc lone o v e r f l o w i s sent to f l o t a t i o n , w h i l e 

c y c l o n e under f l ow may be r e c i r c u l a t e d e n t i r e l y or i n p a r t to 

the SAG m i l l or t o the b a l l m i l l d i s c h a r g e sump. A schemat ic 

of the c i r c u i t i s shown i n F i g u r e 13. 

SAG C i r c u i t Number 4 was sampled i n August 1986. Four 

s e p a r a t e runs were conducted i n the same manner as d e s c r i b e d 

f o r Lo rnex . For runs 4 and 5, the c i r c u i t was o p e r a t i n g i n 

c l o s e d c i r c u i t mode, i . e . the c y c l o n e under f l ow was r e t u r n e d 

to the SAG m i l l feed end . For runs 6 and 7, the SAG m i l l was 

operated i n open c i r c u i t . 

The f r e s h feed samples were p rocessed i n the 60cm m i l l d u r i n g 

August 1987. 

60 



ISLAND COPPER PRIMARY GRINDING 
#4 CIRCUIT 

Figure 13. I s l and Copper P r imary G r i n d i n g C i r c u i t . 

2 .4 . 4. S imi lkameen. (now S i m i l c o ) . 

S i m i l c o , ( f o rme r l y Newmont M ines , S imi lakameen D i v i s i o n ) , i s 

l o c a t e d 10km ou t s i de P r i n c e t o n , B . C . . I t has a nominal d a i l y 

throughput of 21,000 sho r t tons of low grade copper o r e . 

Three 3 2 ' x l 4 ' Hardinge Cascade SAG m i l l s are used f o r P r imary 

g r i n d i n g . The p l a n t was o r i g i n a l l y des igned to operate 

au togenous l y , but f o l l o w i n g s t a r t - u p prob lems , was conver ted 

to Semi-Autogenous mode w i th a c rushe r fo r pebble r e d u c t i o n . 

Secondary g r i n d i n g was a l s o added at a l a t e r s tage to i n c r ease 

th roughpu t . The ore i s known to be v e r y tough , and the e a r l y 

problems expe r i enced have been we l l p u b l i c i s e d (Hazra , 1983) . 



The g r i n d i n g c i r c u i t and sample p o i n t s are shown in F i g u r e 14. 

Figure 14. S i m i l c o P r imary G r i n d i n g C i r c u i t . 

Two of the th ree c i r c u i t s , #1 and #3, were sampled i n August 

1987. At the t ime the p l a n t was conduc t i ng a t e s t to compare 

performance u s i n g d i f f e r e n t s i z e make-up b a l l s . C i r c u i t #1 

was u s i n g 4 i nch make-up , wh i le c i r c u i t #3 was us i ng 5 i n c h . 

S ince t h e n , 5 i nch b a l l s have been s t a n d a r d i z e d upon. 

At the t ime of s a m p l i n g , the feed to the m i l l was q u i t e 

v a r i a b l e i n i t s g r i n d i n g c h a r a c t e r i s t i c s . However, f o l l o w i n g 

a r e a s o n a b l y s t a b l e p e r i o d of app rox ima te l y 2 h o u r s , #1 

c i r c u i t was sampled fo r 1 hour . #3 c i r c u i t had been down f o r 

ma in tenance , and was sampled about 1 1/2 hours f o l l o w i n g 
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s t a r t - u p when c o n d i t i o n s had s t a b i l i z e d . 

In both cases the s c r een o v e r s i z e was r e tu rned to the m i l l 

w i thout c r u s h i n g . Composite samples of M i l l D i s c h a r g e , Screen 

O v e r s i z e and Screen Under f low, were taken f o r both c i r c u i t s 

over a 1 hour p e r i o d . F r e sh feed samples were taken o f f the 

m i l l feed conveyo r s . P rocess v a r i a b l e s such as feed r a t e , 

water r a t i o , power draw, m i l l l i f t p r e s s u r e , and m i l l speed , 

were r eco rded from the c o n t r o l room ins t ruments eve ry 2 

minutes d u r i n g the t e s t r u n s . 

2. 4. 5. H igh land V a l l e y Copper , ( f o rmer l y Lornex) 

Two of the th r ee P r imary M i l l s were sampled i n August 1987. 

C - C i r c u i t , which i s the l a r g e s t m i l l , was sampled f i r s t . T h i s 

i s the same c i r c u i t which had been sampled e x t e n s i v e l y i n 1983 

by Mular et a l . The f a c i l i t i e s used d u r i n g tha t campaign were 

s t i l l a v a i l a b l e , i . e . custom c u t t e r s , da ta l o g g i n g program 

e t c . The same procedures were used as i n 1983. A - C i r c u i t was 

sampled f o l l o w i n g s t a r t up a f t e r maintenance . T h i s c i r c u i t , 

shown in F i g u r e 1 5 . , c o n s i s t s of a 32' x 14' P r imary M i l l i n 

c l o s e d c i r c u i t w i th two s t a t i o n a r y s c r e e n s , f o l l owed by two 

16.5* x 28* B a l l M i l l s . S teady s t a t e c o n d i t i o n s were ach ieved 

a f t e r approx . 1  t/z hours of r u n n i n g . 

Composite samples of M i l l D i s c h a r g e , Screen Feed , Screen 

O v e r s i z e . and Screen Under f low, were brought back to UBC i n 

s e a l e d c o n t a i n e r s f o r p r o c e s s i n g . F r e sh feed samples were 
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removed from the m i l l feed conveyors a t the b e g i n n i n g and end 

of the sampl ing p e r i o d s . These samples were l a t e r run i n the 

60cm c i r c u i t under Standard C o n d i t i o n s . 

F i g u r e 15. H igh land V a l l e y Copper A - C i r c u i t . 

2 . 4 . 6 Echo Bav. A l a s k a Juneau p r o j e c t . 

Samples of a low grade g o l d ore were made a v a i l a b l e fo r 

runn ing i n the 60cm m i l l by Echo Bay Mines L t d . Data from SAG 

g r i n d i n g t e s t s conducted on t h i s ore by L a k e f i e l d Research , 

were a l s o made a v a i l a b l e f o r comparat ive p u r p o s e s . 

Two d i s t i n c t ore t y p e s , a gabbro and_ a s l a t e , were t e s t e d 

i n d i v i d u a l l y , and a l s o i n a 50/50 b l e n d , under a s e t of 
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s tandard c o n d i t i o n s . The r e s u l t s of the t e s t s are presented 

i n Chapter 3. 
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CHAPTER III 

ANALYSIS OF DATA. 

3 . 1 . Data Adjustment . 

S e c t i o n s 2 .2 . and 2 .3 . d e s c r i b e the procedures used to a c q u i r e 

s m a l l s c a l e and f u l l s c a l e da ta r e s p e c t i v e l y . In t h e o r y , i t 

i s o n l y n e c e s s a r y to measure the feed r a t e , power consumed, 

feed and product s i z e d i s t r i b u t i o n s , i n order t o c a l c u l a t e an 

o p e r a t i n g work index f o r a g r i n d i n g c i r c u i t . 

However, to r e l y on t h i s da ta a lone would be to ignore the 

f a c t t h a t a l l e x p e r i m e n t a l da ta are s u b j e c t to e r r o r . 

Measured v a r i a b l e s around a g r i n d i n g c i r c u i t a re r e l a t e d by 

the laws of mass c o n s e r v a t i o n . A n a l y s i s of raw data c o l l e c t e d 

around such a c i r c u i t w i l l g e n e r a l l y not s a t i s f y a l l the mass 

ba lance r e l a t i o n s h i p s . T h i s i s because of random e r r o r s 

a s s o c i a t e d w i th the dynamics of the p r o c e s s , and random or 

b i a s measurement e r r o r s . 

When c o n d u c t i n g the s u b j e c t t e s t w o r k , redundant data ( i . e . 

data over and above tha t r e q u i r e d to ba lance the c i r c u i t ) , 
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were c o l l e c t e d . The raw data were then s t a t i s t i c a l l y ad jus t ed 

so t ha t the es t imated va lues s a t i s f i e d a l l the mass ba lance 

equa t ions and a t the same time remained as c l o s e as p o s s i b l e 

to the measured v a l u e s . T h i s procedure upgrades the q u a l i t y 

of the raw data and hence the r e l i a b i l i t y of the subsequent 

c a l c u l a t i o n s . The degree of adjustment v a r i e s depending on 

the a c cu r a c y of the measured v a r i a b l e , i . e . a va lue which i s 

c o n s i d e r e d to have an a c c u r a c y of ± 10% w i l l be ad ju s t ed more 

than one whose a c cu racy i s determined to be ± 1%. 

Two da ta ad justment p rocedures were examined. F i r s t l y a 

cus tomised program was w r i t t e n i n F o r t r a n u s i n g the S implex 

d i r e c t s ea r ch r o u t i n e . 

A se t of s ea r ch v a r i a b l e s i s chosen from which a l l measured 

v a r i a b l e s can be c a l c u l a t e d . The method uses an i t e r a t i v e 

procedure to min imize an o b j e c t i v e f u n c t i o n which i s d e f i n e d 

as 

Where Wi i s a we igh ing f a c t o r to be a p p l i e d to Mi 

Mi i s a measured v a r i a b l e 

Mi i s the es t imated va lue of Mi c a l c u l a t e d from the 

A s u i t a b l e s t o p p i n g c r i t e r i o n i s s e l e c t e d and the Mi va lues 

c a l c u l a t e d fo r minimum OF are then used as the best e s t ima tes 

of the measured v a r i a b l e s . 

s ea r ch v a r i a b l e . 
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S e c o n d l y , the mass ba lance program BILMAT, which i s a v a i l a b l e 

from CANMET, was used on the same d a t a . T h i s program uses a 

weighted l e a s t squares procedure i n which the sum of the 

squared r e s i d u a l s (measured minus p r e d i c t e d v a l u e ) i s 

min imized s i m u l t a n e o u s l y f o r a l l d a t a . Both COGGIN and BOTM 

r o u t i n e s . a r e used i n the m i n i m i z a t i o n p r o c e d u r e . Each 

r e s i d u a l i s weighted by the i n v e r s e of the s t a n d a r d d e v i a t i o n 

(l/cr) of the c o r r e s p o n d i n g measurement. BILMAT r e q u i r e s the 

s t a n d a r d d e v i a t i o n s to be input as a percentage of the 

measured v a r i a b l e . 

As w i t h the Simplex program, the w e i g h t i n g f a c t o r s are not 

a lways known or measured and e s t i m a t e s must be made, based on 

o b s e r v a t i o n s , p r i o r knowledge, e x p e r i e n c e and a c e r t a i n amount 

of judgement. G u i d e l i n e s have been p r o v i d e d i n the SPOC 

Manual and a l s o by Hodouin e t a l (1988) . A n a l y s i s of the raw 

da ta o f t e n h e l p s to i d e n t i f y poor measurements. In some cases 

ins t rument a c c u r a c i e s are known, or may be e s t i m a t e d based on 

vendor data or i n d u s t r y s t a n d a r d s . 

E r r o r s i n the data which f o l l o w a r i s e from a number of sources 

i n c l u d i n g : 

i . I n s t r u m e n t a t i o n : Data was ob ta ined e i t h e r d i r e c t l y or 

i n d i r e c t l y by means of w e i g h s c a l e s , f l owmeters , d e n s i t y 

m e t e r s , power meters , l oad c e l l s , and p r e s s u r e s e n s o r s . 

A l l of these d e v i c e s have i n h e r e n t e r r o r s a s s o c i a t e d wi th 
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them. where repeat measurements were a v a i l a b l e , 

e s t ima tes cou ld be o b t a i n e d . o t h e r w i s e , v a l ues were 

a s s i gned based on e x p e r i e n c e . 

i i . Samp l ing : T h i s i s c o n s i d e r e d to be the l a r g e s t source of 

e r r o r , p a r t i c u l a r l y on the f u l l - s c a l e c i r c u i t s where 

f l ow ra t e s are h igh and streams are he te rogenous . The 

degree of s e g r e g a t i o n o c c u r i n g i n the v a r i o u s streams was 

c o n s i d e r e d when a s s i g n i n g e r r o r v a l u e s to p r imary 

s a m p l i n g . For i n s t a n c e , the s c r een under f low sample was 

c o n s i d e r e d more r e l i a b l e than the s c r een feed or s c reen 

o v e r s i z e samples . 

i l l . Sample ^ A n a l y s i s : E r r o r s a r i s i n g from pe rcen t s o l i d s 

d e t e r m i n a t i o n and s i z e ana l y se s are not as s i g n i i f i c e n t 

as those due to p r imary s a m p l i n g . These may be 

e s t ima ted by the use of r e p e t i t i v e a n a l y s i s . 

The t o t a l e r r o r i s the sum of the c o n t r i b u t i o n s from a l l 

s o u r c e s . I t i s most important to d i s t i n g u i s h which da ta a re 

r e l i a b l e and which are n o t , o therw ise the mass ba lance program 

may make l a rge ad justments to " good " da ta wh i le dubious 

measurements are l e f t unchanged. 

To compare the e f f i c i e n c y of the two methods, a s e r i e s of 

compar isons were done on d i f f e r e n t data s e t s . Tab l es IV. and 

V. show one example of the r e s u l t s ob ta ined u s i n g the S implex 
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DATA ADJUSTMENT PROCEDURE USING SIMPLEX METHOD 

MASS BALANCE OF 60CM CIRCUIT 
LORNEX DATA RUN #6 

MACRO VARIABLES 

FRESH FEED (Qf) 
MILL DISCH. (Qd) 
SCREEN FEED (Qt) 
SCR OVERSIZE (QO) 
SCR U/FLOW 
MILL WATER 
PBOX WATER 

(QU) 
(Win) 
(Wp) 

MILL DISCH %SOLIDS (Pd) 
MILL OVERSIZE %SOLIDS (Po) 
SCR OVERSIZE %SOLIDS (Po) 
FRESH FEED %SOLIDS (Pf) 

MEASURED ADJUSTED % 
VALUE VALUE CHANGE 

0.615 0.604 1. 77 
1.438 .1.548 7. 64 
52.80 53.01 0. 40 
0.433 0.424 2. 05 
52.37 52.59 0. 42 
0.539 0.52 3. 45 
51.24 51.47 0. 44 
64.08 65.17 1. 71 
92.36 95.17 3. 05 
1.16 1.15 0. 72 
98.79 99.25 1. 48 

MICRO VARIABLES 

MILL DISCHARGE SCREEN OVERSIZE SCREEN UNDERFLOW 
PARTICLE (%RETAINED) (%RETAINED) (%RETAINED) 

SIZE MEASURED ADJUSTED MEASURED ADJUSTED MEASURED ADJUSTED 
(microns) 

26500 0.00 0.00 0.00 0.00 0.00 0.00 
19000 0.00 0.00 0.00 0.00 0.00 0 00 
13200 0.00 0.00 0.00 0.00 0.00 0.00 
9500 4.89 4.08 9.34 10.21 0.00 0.00 
6700 15.70 15.25 37.49 38.12 0.00 0.00 
4750 13.36 14.00 35.60 34.97 0.03 0.03 
3350 7.19 8.33 15.75 15.26 3.76 3.71 
2360 4.10 4.27 1.72 1.73 6.00 5.97 
1700 2.14 2.36 0.08 0.08 6.99 3.88 
1180 1.74 1.90 0.01 0.01 3.22 3.16 
850 1.64 1.69 2.84 2.81 
600 1.91 2.00 3.51 3.33 
425 2.37 2.26 3.75 3.77 
300 2.98 3.22 5.47 5.37 
212 3.33 3.16 5.28 5.27 
150 4.23 4.09 6.84 6.81 
106 4.15 4.08 6.85 6.80 
75 4.30 4.05 6.77 6.74 
53 4.23 4.33 7.28 7.22 
38 3.25 2.94 4.83 4.90 

-38 18.51 17.97 29.57 30.21 

STOPPING CRITERION: STD ERROR=lE-8 # ITERATIONS REQ 1D: 10501 

— — — ' — • — — — ^ — . grJ 

T a b l e IV* R e s u l t s of Data Adjustment us i ng S implex Program. 
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DATA ADJUSTMENT PROCEDURE USING BILMAT PROGRAM 

MASS BALANCE OF 60CM CIRCUIT 
LORNEX DATA RUN #6 

MACRO VARIABLES 

MEASURED ADJUSTED 
VALUE VALUE CHANGE 

FRESH FEED (Q£) 0.62 0.60 2.83 
MILL DISCH. (Qd) 1.44 1.54 6.94 
SCREEN FEED (Qt) 52.80 51.97 1.56 
SCR OVERSIZE (QO) 0.43 0.41 4.16 
SCR U/FLOW (QU) 52.37 51.56 1.55 
MILL WATER (Wm) 0.54 0.53 2.56 
PBOX WATER (Wp) 51.24 50.44 1.57 
MILL DISCH %SOLIDS (Pd) 64.08 64.4 0.50 
MILL OVERSIZE %SOLIDS (Po) 92.36 • 96.26 4.22 
SCR OVERSIZE %SOLIDS (Po) 1.16 1.15 1.21 
FRESH FEED %SOLIDS (P£) 98.79 98.88 0.09 

MICRO VARIABLES 

MILL DISCHARGE SCREEN OVERSIZE SCREEN UNDERFLOW 
PARTICLE (^RETAINED) <%RETAINED) (^RETAINED) 

SIZE MEASURED ADJUSTED MEASURED ADJUSTED MEASURED ADJUSTED 
(microns) 

26500 0.00 0.00 0 .00 0.00 0.00 0.00 
19000 0.00 0.00 0 .00 0.00 0.00 0 .00 
13200 0.00 0.00 0 .00 - 0.00 0.00 0.00 
9500 4.89 4.19 9 .34 10.38 0.00 0.00 
6700 15.70 15.43 37 .49 38.26 0.00 0.00 
4750 13.36 13.86 35 .60 34.31 0.03 0.03 
3350 7.19 7.94 15 .75 15.24 3.76 3.63 
2360 4.10 4.19 1 .72 1.71 6.00 5.87 
1700 2.14 2.26 0 .08 0.08 6.99 3.73 
1180 1.74 1.62 0 .01 0.01 3.22 3.05 
850 1.64 1.67 2.84 2.79 
600 1.91 1.99 3.51 3.34 
425 2.37 2.30 3.75 3.85 
300 2.98 3.11 5.47 5.20 
212 3.33 3.23 5.28 5.42 
150 4.23 4.15 6.84 6.95 
106 4.15 4.11 6.85 6.89 
75 4.30 4.15 6.77 6.96 
53 4.23 4.28 7.28 7.17 
38 3.25 3.04 4.83 5.10 

-38 18.51 17.94 29.57 30.02 

T a b l e V. R e s u l t s of Data Adjustment u s i ng BILMAT. 

and BILMAT programs r e s p e c t i v e l y on the same se t of d a t a . 

Comparsion of the r e s u l t s i n d i c a t e s good agreement, with 
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d i f f e r e n c e s a r i s i n g due to the format of the we igh t ing 

f a c t o r s . However, the S implex program took about 7 seconds of 

CPU time on the mainframe or s e v e r a l hours on a PC. The 

BILMAT program runs on an AT Compat ib le w i t h c o - p r o c e s s o r i n 

s e v e r a l m i n u t e s . On t h i s b a s i s i t was d e c i d e d to proceed wi th 

BILMAT fo r a l l data ad jus tment . 

3 .2 . L Q r n e x j P a t a , 

Data from t h i r t y runs conducted on the Lornex C - C i r c u i t were 

a n a l y s e d . 

3 . 2 . 1 . F u l l Sca le D a t a . 

The sample p o i n t s f o r the C - C i r c u i t are showm on F i g u r e 11. A 

4" l i n e from a f l o o r sump e n t e r s the m i l l d i s c h a r g e s t ream 

ahead of the pump box. Samples were taken w i t h and wi thout 

t h i s sump pump r u n n i n g . The pe rcen t s o l i d s of both samples 

were d e t e r m i n e d . A n a l y s i s of the data f o r the 30 runs 

i n d i c a t e d t h a t the f low from the sump pump was s e v e r e l y 

b i a s i n g the m i l l d i s c h a r g e sample . A c c o r d i n g l y , t h i s sample 

was not used i n the mass b a l a n c i n g of the c i r c u i t . Redundancy 

s t i l l e x i s t e d , however, because the Screen F e e d , Screen 

O v e r s i z e and Screen Under f low had a l l been sampled and s i z e 

d i s t r i b u t i o n s d e t e r m i n e d . The Screen Under f low s p l i t s i n t o 

two streams to feed two Secondary B a l l M i l l s . Each of these 

streams was sampled . The data was averaged and an e s t i m a t e of 
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e r r o r v a r i a n c e o b t a i n e d . 

The r e s u l t s of the data adjustment c a r r i e d out on each run are 

p resented i n Appendix I I . 

The f r e s h feed and a d j u s t e d s c r e e n under f low s i z e 

d i s t r i b u t i o n s were p l o t t e d and the 80% p a s s i n g s i z e s 

d e t e r m i n e d . These p l o t s are p r e s e n t e d i n Appendix I I I . The 

Net Power a t the m i l l s h e l l (KW), was c a l c u l a t e d by a p p l y i n g 

an e f f i c i e n c y f a c t o r of 0.92 to the g ross power input to the 

motor, i . e . u s i n g a motor e f f i c i e n c y of 96% and a gear 

r e d u c e r / g i r t h gear e f f i c i e n c y of 96%. The Net S p e c i f i c Power 

(KWhr/tonne) was ob ta ined by d i v i d i n g the net power by the d r y 

feed r a t e i n t o n n e s / h r . An Autogenous Work Index (WIA> as 

d e f i n e d by MacPherson (1977) , was then c a l c u l a t e d u s i n g the 

e x p r e s s i o n ; 

W . V F . V P 
WIA = 

lO(VF-VP) 

where W = Net Sp. Power (KWhr/tonne) 0 

F = 80% P a s s i n g S i z e of Feed (microns) 

P = 80% P a s s i n g S i z e of Product (microns) 

Tab le VI summarizes the t e s t c o n d i t i o n s , measured v a r i a b l e s 

and c a l c u l a t e d Work I n d i c e s f o r each of the t h i r t y f u l l - s c a l e 

r u n s . 
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LORNEX C-CIRCUIT RUNS 1 TO 30 JUNE 1983 

TEST CONDITIONS, HERSURED VARIABLES (ADJUSTED) AND CALCULATED WORK INDICES 

RUN F.FEEO MILL H20 HATER SPEED BALL LOAD GRS.PWR. NET PWR. F80 P80 NET SP.PR AUTO ORE 
NUMBER <STPH> (STPH) RATIO (XCRIT) C/. UOL) <KW) <KW) <um> (urn) (KWHR/MT) WK.INDX TYPE 

1 1116 461 0.40 68.0 6.63 6572 6046 107460 1301 5.96 24.15 V.SOFT 
2 1184 479 0.40 68.0 6.59 6546 6022 84382 1366 5.60 23.69 U.SOFT 
3 1447 873 0.58 80.0 8.58 7795 7171 107460 4000 5.45 42.72 SOFT 
4 1311 617 0.46 77.0 7.59 8078 7432 118338 1695 6.24 29.16 MEDIUM 
5 1323 854 0.64 74.0 8.87 7241 6662 124272 2261 5.54 30.44 HARD 
6 1291 653 0.51 71.0 9.16 7098 6530 84747 1400 5.56 23.89 V.HARD 
7 1637 965 0.58 74.0 6.77 8078 7432 115478 2875 4.99 31.79 V.SOFT 
8 1255 610 0.46 71.0 8.63 6670 6136 68292 1504 5.38 24.49 SOFT 
9 1199 579 0.46 71.0 8.65 6778 6236 98005 1183 5.72 22.11 SOFT 

10 1124 749 0.64 68.0 7.75 7404 6812 88996 1240 6.67 26.62 MEDIUM 
11 1389 732 0.52 80.0 9.04 7392 6801 182494 2000 5.39 26.90 HARD 
12 1268 526 0.40 77.0 9.34 7313 6728 75205 1210 5.84 23.25 U.HARD 
13 1848 879 0.46 80.0 7.35 8075 7429 107460 2551 4.42 26.40 V.SOFT 
14 1410 919 0.64 77.0 8.72 7146 6574 100000 2374 5. 13 29.54 SOFT 
15 1226 668 0.52 74.0 7.87 7609 7000 75205 1333 6.28 26.45 MEDIUM 
16 1242 687 0.52 74.0 7.90 7569 6963 75205 1433 6. 17 27.09 MEDIUM 
17 1154 486 0.40 71.0 9.21 7385 6794 107460 1183 6.48 24.89 HARD 
18 1154 682 0.58 67.9 9.50 6684 6149 95636 1000 5.86 20.65 U.HARD 
19 1603 1068 0.64 71.0 7.39 7299 6715 121269 2000 4.61 23.64 V.SOFT 
20 1117 607 0.51 68.0 8.78 7315 6730 91201 900 6.63 22.08 SOFT 
21 1229 511 0.40 80.0 8.03 7846 7218 136654 1822 6.46 31. 18 MEDIUM 
22 1461 871 0.58 77.0 9.36 7971 7333 95636 2000 5.52 28.87 HARD 
23 1505 891 0.58 77.0 9.38 7944 7308 82818 2000 5.34 28.28 HARD 
24 1334 629 0.46 74.0 9.67 6853 6305 107460 1539 5.20 23.17 U.HARD 
25 1746 953 0.51 77.0 7.44 7537 6934 107460 2261 4.37 24.30 U.SOFT 
26 1222 512 0.40 74.0 8.81 7413 6820 100000 1210 6. 14 23.99 SOFT 
27 1124 683 0.58 71.0 8.19 6921 6367 143507 1578 6.23 27.65 MEDIUM 
28 1157 553 0.46 68.0 9.52 6860 6311 115478 1271 6.00 23.90 HARD 
29 1532 973 0.64 80.0 9.81 8325 7659 136654 3747 5.50 40.34 V.HARD 
30 1525 974 0.64 80.0 9.B4 8311 7646 66738 3403 5.52 41.56 U.HARD 



3 . 2 . 2 . 60cm_C l r cu lt_Dafca 

The data f o r the s m a l l s c a l e c i r c u i t was f i r s t l y a d j u s t e d 

u s i n g the BILMAT program. The r e s u l t s are p r e s e n t e d i n 

Appendix IV . The f r e s h feed and a d j u s t e d s c r e e n under f low 

s i z e d i s t r i b u t i o n s were p l o t t e d and the 80% P a s s i n g s i z e s 

d e t e r m i n e d , (see Appendix V . ) . The Net S p e c i f i c Power f o r the 

60cm M i l l , w, (KWhr/tonne) i s o b t a i n e d from the f o l l o w i n g 

e x p r e s s i o n 

W = (To - T N L ) 2nN 

3600m 

Where To = Gross Torque (Nm) 

T N L = No Load Torque (Nm) 

N = M i l l Speed (RPM) 

m = d r y f r e s h feed r a t e (Kg/min) 

The n o - l o a d torque i s measured w i th the m i l l r u n n i n g empty a t 

the speed to be used d u r i n g the t e s t (N) . 

The Autogenous Work I n d i c e s were then c a l c u l a t e d f o r each of 

the t h i r t y s m a l l - s c a l e r u n s . Tab le VII summarizes the t e s t 

c o n d i t i o n s , measured v a r i a b l e s and c a l c u l a t e d Work I n d i c e s . 
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60cm CIRCUIT TEST RESULTS LORNEX RUNS 1 TO 30 

TEST CONDITIONS, MEASURED UHRIRBLES (ADJUSTED) AND CALCULATED WORK INDICES 

RUN FEED RRTE WATER MILL SPD. BALL F80 P80 NET PWR NET SP.PW OP.WORK ORE BOND 
JMBER (Kg/min) RATIO 7. CRIT. CHARGE (mi crons) ( m i crons) DRAWN (KWHR/T) INDEX TYPE INDEX (Kg/min) 

iV. UOL) (WATTS) (COMP.) 

1 0.44 0.40 68.00 6.63 22000 800 201.15 7.62 26.63 U.SOFT 13. 1 
2 0.47 0.40 68.00 6.59 22243 1164 182.52 6.47 28.63 U.SOFT N/A 
3 0.45 0.58 80.00 8.58 21203 700 210.58 7. BO 25.22 SOFT 13.7 
4 0.45 0.46 77.00 7.59 20919 843 246.19 9.12 33.12 MEDIUM 13.2 
5 0.45 0.64 74.00 8.87 23652 475 217.98 8.07 20.50 HARD 13.4 
6 0.59 0.51 71.00 9.16 20900 BOO 223.67 6.32 22.22 V.HARD 14.7 
7 0.46 0.58 74.00 6.77 23165 745 213.37 7.73 25.71 U.SOFT 13.4 
8 0.59 0.46 71.00 8.63 20000 760 215.05 6.07 20.80 SOFT 12.5 
9 0.41 0.46 71.00 8.65 22685 495 211.73 8.61 22.47 SOFT 13.9 
10 0.43 0.64 68.00 7.75 22245 560 241.38 9.36 26.32 MEDIUM 13.4 
11 0.46 0.52 80.00 9.04 24630 645 180.19 6.53 19.78 HARD 13.8 
12 0.50 0.40 77.00 9.34 21335 1000 226.06 7.54 30.41 U.HARD 14.0 
13 0.54 0.46 80.00 7.35 21785 1600 188.66 5.82 31.95 U.SOFT 11.9 
14 0.44 0.64 77.00 8.72 21785 675 203.38 7.70 24.29 SOFT 12.9 
15 0.45 0.52 74.00 7.87 22000 700 212.68 7.88 25.37 MEDIUM 13.4 
16 0.46 0.52 74.00 7.90 23650 700 238.48 8.64 27.61 MEDIUM 14.4 
17 0.52 0.40 71.00 9.21 23650 645 242.90 7.79 23.68 HARD 14.0 
18 0.52 0.58 67. 90 9.50 23650 800 214.10 6.86 23.78 V.HARD 13.7 
19 0.65 0.64 71.00 7.39 22245 1175 208.42 5.34 23.79 U.SOFT 12.0 
20 0.51 0.51 68.00 8.78 23650 600 239.26 7.82 22.78 SOFT 13.5 
21 0.32 0.40 80.00 8.03 23650 800 178.70 9.31 32.26 MEDIUM 14.3 
22 0.54 0.58 77.00 9.36 22245 845 219.10 6.76 24.42 HARD 13.4 
23 0.50 0.58 77.00 9.38 23650 800 234.69 7.82 27.11 HARD 13.9 
24 0.49 0.46 74.00 9.67 21785 900 198.16 6.74 25.38 U.HARD 14.3 
25 0.58 0.51 77.00 7.44 22245 1200 178.83 5.14 23.19 U.SOFT 12.3 
26 0.47 0.40 74.00 8.81 23650 900 249.31 8.84 32.95 SOFT 13.7 
27 0.33 0.58 71.00 8.19 24150 420 192.95 9.74 23.01 MEDIUM 15.9 
28 0.50 0.46 60.00 9.52 23165 600 244.55 8. 15 23.80 HARD 14.5 
29 0.49 0.64 80.00 9.81 22865 840 236.98 8.06 28.90 U.HARD 14.2 
30 0.52 0.64 80.00 9.84 20485 840 243.70 7.81 28.39 U.HARD 14.5 



3.2.3. Comparslon of R e s u l t s . 

The Net S p e c i f i c Power and Autogenous Work Indices for the 

Full-Scale and Small-Scale C i r c u i t s were f i r s t l y plotted 

versus Run Number. Runs were conducted in random order 

r e l a t i v e to Run Number. Figure 16 shows the trend for Net 

Sp e c i f i c Power for f u l l scale and 60cm c i r c u i t s , while Figure 

17 shows the trend for Work index. 
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fr: 
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O 
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LORNEX C-CIRCUIT RUNS 1 TO 3 0 
(ADJUSTED DATA) 
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Figure 16. Comparison of Net S p e c i f i c Power values for 
Full-Scal e and 60cm c i r c u i t Lornex Runs. 
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3. 2. 3.1. Net Specif l c power 

The c o r r e l a t i o n between Net S p e c i f i c Power appears to be quite 

good considering the wide v a r i e t y of conditions under which 

the tests were conducted. Figure 18 i s a plot of NSP (60cm 

c i r c u i t ) versus NSP ( F u l l Scale). There i s abvlously quite 

an amount of scatter, and the c o r r e l a t i o n c o e f f i c i e n t i s 

rather low at 0.76. However, It must be remembered that the 

runs were conducted under widely varying conditions which may 

a f f e c t the operation of the two c i r c u i t s d i f f e r e n t l y . 

LORNEX C-CIRCUIT RUNS 1 TO 3 0 
(ADJUSTED DATA) 

45.00 -a 

RUN NUMBER 

Figure 1 7 . Comparison of Autogenous Work Indices for 
Ful l - S c a l e and 60cm C i r c u i t : Lornex Runs. 
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A method used to compare the power draw by m i l l s of d i f f e r e n t 

s i z e s has been proposed by Loveday (1978) . He d e f i n e d a 

p r o p o r t i o n a l i t y f a c t o r c a l l e d a Power Number P. 

P = Net M i l l Power (KW) 
Z. 5 

(OLD 

Where p i s the S p e c i f i c G r a v i t y of the m i l l charge 

L i s the m i l l l e n g t h i n s i d e l i n e r s , (m) 

D i s the m i l l d iameter Ins ide l i n e r s , (m) 

P i s a f u n c t i o n of m i l l speed and load volume. Loveday 

c a l c u l a t e d v a l u e s of P f o r v a r i o u s f u l l s c a l e c i r c u i t s , f o r 

compar ison w i t h the Mintek SAG p i l o t p l a n t . He p l o t t e d P 

ve rsus volume f i l l i n g a t a f i x e d speed of 73% C r i t i c a l and 

conc luded t h a t t h e r e was good c o r r e l a t i o n between p i l o t p l a n t 

and f u l l s c a l e m i l l s , c o n s e q u e n t l y the p i l o t p l a n t v a l u e s 

c o u l d be used i n s c a l i n g up to f u l l s c a l e m i l l s . 

A s i m i l a r e x e r c i s e was conducted on the Lornex data a t m i l l 

speeds of 74% c r i t i c a l . The f o l l o w i n g r e s u l t s were ob ta ined 

Run Number Volume % P(60cm) P ( F u l l S c a l e ) 

24 22 0.85 1.15 

5 24.5 1.05 1.38 

15 27 1.09 1.54 

16 27 1.25 1.56 

26 29.5 1.24 1.45 

7 31 1.22 1.82 

79 



A p l o t of these v a l u e s as shown in F i g u r e 19 i n d i c a t e s a 

s i g n i f i c a n t d i f f e r e n c e between the two m i l l s . The data f o r 

the f u l l s c a l e m i l l approaches Loveday ' s data r e a s o n a b l y w e l l , 

but the Power Numbers f o r the s m a l l c i r c u i t are c o n s i d e r a b l y 

l ower . A l s o , the r e p e a t a b i l i y of the F u l l S c a l e d a t a seems 

good, wh i l e the repea t runs on the 60cm m i l l d i f f e r by 14%. 

An attempt was made to f i t a s imp le model of the form 

- P = K N ^ R ' V F 6 

where P = Net power draw 

K = a c o n s t a n t 

N = M i l l speed (% c r i t i c a l ) 

R = Water r a t i o 

B = % B a l l load 

F = M i l l f r a c t i o n a l f i l l i n g (ot L i f t P r e s s u r e ) 

to the 60cm and f u l l s c a l e data f o r each of the Lornex Ore 

t y p e s and a l s o c o l l e c t i v e l y . 

The r e g r e s s i o n p o r t i o n s of the s t a t i s t i c a l program SYSTAT were 

used . M u l t i p l e r e g r e s s i o n on the data s e t s produced no 

c o n s i s t e n c y i n the v a r i a b l e s which were s i g n i f i c a n t i n the 

e q u a t i o n , nor i n the v a l u e s of the parameters o b t a i n e d from 

one e q u a t i o n to a n o t h e r . 

A more e l a b o r a t e model form may be r e q u i r e d . 

The E n e r g y - S i z e Reduc t ion r e l a t i o n s h i p s f o r each of the ore 
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types were examined. Log W was p l o t t e d a g a i n s t Log Kso for 

each ore t y p e . T y p i c a l l y , these shou ld form a s t r a i g h t l i n e 

of the form 

W = AK^3 

where W i s the Net S p e c i f i c Power (KWhr/Tonne) 

K i s the S i ze Modulus 

fi i s a cons tan t 

However, i t was found t h a t the s c a t t e r on the da ta was too 

g rea t to f i t any mean ingfu l r e l a t i o n s h i p . 

LORNEX C-CIRCUIT RUNS: ALL ORE TYPES 
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Figure 18. 

60CM CIRCUIT NSP (KWHR/MT) 

Comparison of Net S p e c i f i c Power f o r 60cm and 

F u l l - S c a l e C i r c u i t : Lornex Runs 

On a ve rage , the Net S p e c i f i c Power fo r the 60cm m i l l i s 30% 

h ighe r than tha t f o r the f u l l s c a l e m i l l . I t i s to be 
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expected that a smaller m i l l w i l l grind less e f f i c i e n t l y than 

a large diameter m i l l . Digre (1979) reported that NSP 

values obtained in using th e i r 0.8m diameter m i l l were found 

to be 30-35% higher than corresponding F u l l Scale C i r c u i t s . 

He now uses a correction factor on power to account for 

i n e f f i c i e n t grinding in the 0.8m m i l l . 

2.0D-T 1 

FIGURE 19. Power Number vs Volumetric Loading: Lornex Data 

3.2.3.2. Autogenous Work Indices. 

Comparison of the Autogenous Work Indices does not y i e l d the 
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same degree of c o r r e l a t i o n . F i g u r e 20 i s a p l o t of work 

i n d i c e s f o r the two c i r c u i t s . As can be s e e n , there i s 

c o n s i d e r a b l e s c a t t e r and a number of obv ious o u t l i e r s . 

Examinat ion of the Peo v a l u e s ob ta ined f o r some of the f u l l 

s c a l e runs ( e . g . #3, #29, and #30) e x p l a i n s why such h igh work 

index v a l u e s were o b t a i n e d . The c o r r e s p o n d i n g s i z e 

d i s t r i b u t i o n p l o t s a l s o I n d i c a t e anomal ies which are p r o b a b l y 

due to e r r o r s i n the s c r e e n i n g . 
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OPERATING WORK INDEX..FULL—SCALE CIRCUIT 

F i g u r e 20. Comparison of autogenous work i n d i c e s f o r 60cm 

and f u l l s c a l e c i r c u i t s : Lornex Runs. 

Because of the apparent i n c o n s i s t e n c i e s i n the PBO v a l u e s , a 

second approach was used . Rather than u s i n g the 80% p a s s i n g 
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s i z e s , the s t r a i g h t p o r t i o n of the product s i z e d i s t r i b u t i o n 

curve was e x t r a p o l a t e d to meet the 80% p a s s i n g l i n e . T h i s 

p o r t i o n of the curve r e p r e s e n t s the p r o d u c t i o n of f i n e s i n the 

m i l l . T h i s va lue K was then used i n the c a l c u l a t i o n of the 
BO 

Autogenous Work Index. MacPherson (1989) uses t h i s approach 

to e x p l a i n the l a r g e d i f f e r e n c e between P r i m a r y M i l l Work 

Index and o v e r a l l two s tage C i r c u i t Work Index which i s 

g e n e r a l l y c l o s e to the Bond B a l l M i l l Work Index. He 

p o s t u l a t e s t h a t the P r imary M i l l does i n f a c t g r i n d at 

a p p r o x i m a t e l y the same e f f i c i e n c y as the Secondary M i l l . 

T a b l e s V I I I and IX p r e s e n t the r e v i s e d work i n d i c e s f o r 

F u l l - S c a l e and 60cm C i r c u i t s r e s p e c t i v e l y , based on the KBO 

v a l u e s r a t h e r than the PBO v a l u e s used i n T a b l e s VI and V I I . 

F i g u r e 21 shows the r e v i s e d Work I n d i c e s v e r s u s run number f o r 

f u l l - s c a l e and 60cm c i r c u i t s . F i g u r e 22 p r e s e n t s the same 

work index data p l o t t e d a g a i n s t each other w i th the e x c e p t i o n 

of Run 3 which i s an obv ious o u t l i e r . F i g u r e 23 i s a p l o t of 

60cm autogenous work index v e r s u s Bond Work Index determined 

by the compar ison method on the ore samples used i n the 60cm 

t e s t s . 

The c o r r e l a t i o n between work i n d i c e s as a r e s u l t of u s i n g KBO 

v a l u e s i n s t e a d of Peo v a l u e s i s s i g n i f i c a n t l y improved. 

However, t h e r e i s s t i l l a l a r g e amount of s c a t t e r , as shown In 

F i g u r e 22. A p o s s i b l e e x p l a n a t i o n f o r t h i s i s the wide range 
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LORNEX C CIRCUIT OP.WORK INDICES 
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LORNEX C-CIRCUIT RUNS 1 TO 30 JUNE 1983 

TEST CONDITIONS, MEASURED VARIABLES (ADJUSTED) AND CALCULATED WORK INDICES 

'UN F .FEED MILL H20 WATER SPEED BALL LORD GRS.PWR. NET PWR. F80 KBO NET SP.PR AUTO ORE 
IBER (STPH) (STPH) RATIO (XCRIT) C/. VOL) (KW) (KW) (urn) (um) (KWHR/MT) WK.INDX TYPE 

1 1116 461 0.40 68.0 6.63 6572 6046 107460 800 5.96 18.45 V.SOFT 
2 1184 479 0.40 68.0 6.59 6546 6022 84382 800 5.60 17.53 V.SOFT 
3 1447 873 0.58 80.0 8.58 7795 7171 107460 2000 5.45 28.23 SOFT 
4 1311 617 0.46 77.0 7.59 8078 7432 118338 800 6.24 19.22 MEDIUM 
5 1323 854 0.64 74.0 8.87 7241 6662 124272 1000 5.54 19.24 HARD 
6 1291 653 0.51 71.0 9.16 7098 6530 84747 800 5.56 17.43 V.HARD 
7 1637 965 0.58 74.0 6.77 8078 7432 115478 1050 4.99 17.89 V.SOFT 
e 1255 610 0.46 71.0 8.63 6670 6136 68292 900 5. 38 18.23 SOFT 
9 1199 579 0.46 71.0 8.65 6778 6236 98005 700 5.72 16.53 SOFT 

10 1124 749 0.64 68.0 7.75 7404 6812 88996 600 6.67 17.79 MEDIUM 
n 1389 732 0.52 80.0 9.04 7392 6601 182494 1100 5.39 19.37 HRRD 
12 1268 526 0.40 77.0 9.34 7313 6728 75205 650 5.84 16.41 V.HARD 
13 1848 879 0.46 80.0 7.35 8075 7429 107460 1000 4.42 15.48 V.SOFT 
14 1410 919 0.64 77.0 8.72 7146 6574 100000 1200 5. 13 19.95 SOFT 
15 1226 668 0.52 74.0 7.87 7609 7000 75205 750 6.28 19. 11 MEDIUM 
16 1242 687 0.52 74.0 7.90 7569 6963 75205 800 6. 17 19.45 MEDIUM 
17 1154 486 0.40 71.0 9.21 7385 6794 107460 800 6.48 20.05 HARD 
18 1154 682 0.58 67.9 9.50 6684 6149 95636 700 5.86 16.96 V.HARD 
19 1603 1068 0.64 71.0 7.39 7299 6715 121269 1000 4.61 16.03 V.SOFT 
20 1117 607 0.51 68.0 8.78 7315 6730 91201 550 6.63 16.85 SOFT 
21 1229 511 0.40 80.0 8.03 7846 7218 136654 900 6.46 21.09 MEDIUM 
22 1461 871 0.58 77.0 9.36 7971 7333 95636 1000 5.52 19.45 HARD 
23 1505 891 0.58 77.0 9.38 7944 7308 82818 1000 5.34 18.98 HARD 
24 1334 629 0.46 74.0 9.67 6853 6305 107460 900 5.20 17.17 V.HRRD 
25 1746 953 0.51 77.0 7.44 7537 6934 107460 1050 4.37 15.71 V.SOFT 
26 1222 512 0.40 74.0 8.81 7413 6820 100000 600 6. 14 16.30 SOFT 
27 1124 683 0.58 71.0 8. 19 6921 6367 143507 1000 6.23 21.50 MEDIUM 
28 1157 553 0.46 68.0 9.52 6860 6311 115478 800 6.00 18.51 HRRD 
29 1532 973 0.64 80.0 9.81 8325 7659 136654 1210 5.50 21. 12 V.HRRD 
30 1525 974 0.64 80.0 9.84 8311 7646 66738 1100 5.52 20.99 V.HARD 



6 0 c CIRCUIT TEST RESULTS LORNEX RUNS 1 TO 30 

TEST CONDITIONS, MEASURED VARIABLES (ADJUSTED) AND CALCULATED WORK INDICES 

RUN FEED RATE WATER MILL SPD. BALL F80 K80 NET PWR NET SP.PW AUTO ORE BOND 
JMBER (Kg/min) RATIO y. CRIT. CHARGE (microns)(microns) DRAWN (KWHR/T) WORK INDX TYPE INDEX (Kg/min) 

C/. VOL) (WATTS) (COMP.) 

1 0.44 0.40 68.00 6.63 22000 257 201.15 7.62 13.69 U.SOFT 13. 1 
2 0.47 0.40 68.00 6.59 22243 322 182.52 6.47 13.20 U.SOFT N/A 
3 0.45 0.58 80.00 B.58 21203 350 210.58 7.80 16.74 SOFT 13.7 
4 0.45 0.46 77.00 7.59 20919 300 246.19 9.12 17.94 MEDIUM 13.2 
5 0.45 0.64 74.00 8.87 23652 309 217.98 8.07 16.02 HARD 13.4 
6 0.59 0.51 71.00 9.16 20900 350 223.67 6.32 13.58 V.HARD 14.7 
7 0.46 0.58 74.00 6.77 23165 279 213.37 7.73 14.50 U.SOFT 13.4 
8 0.59 0.46 71.00 8.63 20000 300 215.05 6.07 11.99 SOFT 12.5 
9 0.41 0.46 71.00 B.65 22685 222 211.73 8.61 14.23 SOFT 13.9 

10 0.43 0.64 68.00 7.75 22245 222 241.38 9.36 15.49 MEDIUM 13.4 
11 0.46 0.52 80.00 9.04 24630 335 180.19 6.53 13.53 HARD 13.8 
12 0.50 0.40 77.00 9.34 21335 360 226.06 7.54 16.43 U.HARD 14.0 
13 0.54 0.46 80.00 7.35 21785 450 18B.66 5.82 14.43 U.SOFT 11.9 
14 0.44 0.64 77.00 8.72 21785 335 203.38 7.70 16. 10 SOFT 12.9 
15 0.45 0.52 74.00 7.87 22000 275 212.68 7.88 14.71 MEDIUM 13.4 
16 0.46 0.52 74.00 7.90 23650 280 238.48 8.64 16.22 MEDIUM 14.4 
17 0.52 0.40 71.00 9.21 23650 260 242.90 7.79 14.02 HARD 14.0 
18 0.52 0.58 67.90 9.50 23650 345 214.10 6.86 14.50 U.HARD 13.7 
19 0.65 0.64 71.00 7.39 22245 370 208.42 5.34 11.80 U.SOFT 12.0 
20 0.51 0.51 68.00 8.78 23650 240 239.26 7.82 13.47 SOFT 13.5 
21 0.32 0.40 80.00 8.03 23650 322 178.70 9.31 18.91 MEDIUM 14.3 
22 0.54 0.58 77.00 9.36 22245 380 219.10 6.76 15.16 HARD 13.4 
23 0.50 0.58 77.00 9.38 23650 370 234.69 7.82 17.20 HARD 13.9 
24 0.49 0.46 74.00 9.67 21785 380 198.16 6.74 15. 14 U.HARO 14.3 
25 0.58 0.51 77.00 7.44 22245 470 178.83 5.14 13.04 U.SOFT 12.3 
26 0.47 0.40 74.00 8.81 23650 275 249.31 8.84 16.43 SOFT 13.7 
27 0.33 0.58 71.00 8.19 24150 220 192.95 9.74 15.98 MEDIUM 15.9 
28 0.50 0.46 68.00 9.52 23165 275 244.55 8.15 15.17 HARD 14.5 
29 0.49 0.64 80.00 9.81 22865 360 236.98 8.06 17.49 U.HARD 14.2 
30 0.52 0.64 80.00 9.84 20485 360 243.70 7.81 17.09 U. HARD 14.5 
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Figure 23. Comparison of Autogenous Work Indices with Bond 
Work Indices. 

of conditions under which the tests were conducted. For the 

Full-Scal e runs. M i l l Speed, Water Ratio, and M i l l Load 

Setpoint ( L i f t Pressure) were the manipulated variables. The 

b a l l charge changed from run to run and was estimated using a 

b a l l wear re l a t i o n s h i p developed by Lornex with corrections 

made as a r e s u l t of grindouts. 

For the 60cm c i r c u i t runs, the f u l l scale conditions were 

simulated as c l o s e l y as possible for each run. However, the 

eff e c t of a change in manipulated variable may not be the same 

in the 60cm m i l l as in the f u l l scale m i l l . For instance, 

Digre (1979) reports that the influence of m i l l f i l l i n g on 
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power draw and c a p a c i t y in a 0,8m d iameter m i l l i s f a r l e s s 

than In a f u l l s c a l e m i l l , on the other hand f water r a t i o may 

have a much more s i g n i f i c a n t e f f e c t i n a s m a l l m i l l than in a 

l a r g e m i l l because of the d i f f e r e n c e i n m i l l i n v e n t o r y . There 

i s a l s o a d i f f e r e n t i a l f low of water and s o l i d s through the 

m i l l as r e p o r t e d by Rowland and Kjos (1975) and con f i rmed by 

Rogovin and Herbst (1985) . T h i s i s l i k e l y to have a g r e a t e r 

e f f e c t on the s m a l l m i l l than on a f u l l s c a l e m i l l . A n a l y s i s 

of the charge i n the 60cm m i l l has c o n s i s t e n t l y g i v e n h igher 

p u l p d e n s i t i e s than the m i l l d i s c h a r g e , c o n f i r m i n g the 

f i n d i n g s of Rogovin and H e r b s t . 

In a d d i t i o n , changing parameters such as m i l l speed and 

f r a c t i o n a l f i l l i n g may change the r e l a t i v e p r o p o r t i o n s of 

impact , c h i p p i n g and a b r a s i o n o c c u r r i n g i n m i l l s of d i f f e r e n t 

s i z e s . As demonstrated by C r a b t r e e et a l (1964) , the s i z e 

modulus of the comminution p r o d u c t s changes depending on the 

p r o p o r t i o n of impact , c h i p p i n g and a b r a s i o n p r e s e n t i n the 

m i l l . 

Con se quen t l y , f o r the purposes of examining s c a l e up 

r e l a t i o n s h i p s , the Lornex d a t a i s not i d e a l in t h a t the 

i n f l u e n c e of the v a r i o u s f a c t o r s cannot be examined 

i n d i v i d u a l l y . 
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3 .3 . AFT ON DATA 

Four runs of A f t on data were a n a l y s e d , two on a hard ore type 

(runs 1 and 2 ) , and two on a s o f t ore type (runs 8 and 9 ) The 

da ta was f i r s t l y ad jus t ed u s i n g the B i lmat program (see 

Appendix V I ) . The ad ju s t ed s i z e d i s t r i b u t i o n s were p l o t t e d 

and K8o va lues de te rm ined . Us ing these va lues and the 80% 

pas s i ng s i z e of the f e e d , the autogenous work i n d i c e s (AWT) 

were c a l c u l a t e d . 

A compar ison of the f u l l s c a l e and 60cm c i r c u i t r e s u l t s i s as 

f o l l o w s : 

60cm C i r c u i t F u l l - ; S c a l e C i r c u i t 

Run KBO Net Sp.Pwr . AWI' KBO Net Sp.Pwr. AWI 
Number (A*m) (KWhr/Tonne) (A<m) (KWhr/Tonne) 

AFT-1 1 8 0 1 5 . 4 5 2 2 . 4 2 5 0 0 9 . 9 2 23 . 5 6 

AFT-2 1 5 4 1 6 . 0 0 2 1 . 4 7 . 5 0 0 1 0 . 3 5 24 . 6 6 

AFT-8 5 0 0 6 . 7 3 1 7 . 5 6 1 2 4 0 4 . 2 9 1 7 . 5 8 

AFT-9 7 0 0 6 . 3 1 1 9 . 9 7 1 6 1 7 4 . 0 4 20 . 5 0 

In each c a s e , the net s p e c i f i c power fo r the s m a l l c i r c u i t i s 

app rox ima te l y 5 5 % g rea te r than f o r the f u l l - s c a l e c i r c u i t . 

The g r i n d however, i s much f i n e r i n the sma l l c i r c u i t which 

r e s u l t s i n the Work I nd i ces be ing r e a sonab l y c l o s e . 

A n a l y s i s of the m i l l charge showed no ev idence of a b u i l d up 
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of a hard f r a c t i o n i n the 60cm m i l l . 

3 . 4 . I s l a n d Copper M ines . 

Four runs were conducted on the I s l a n d Copper f u l l s c a l e 

c i r c u i t - two in c l o s e d c i r c u i t and two in open c i r c u i t . F i v e 

runs (one r e p e a t ) were conducted i n the 60cm c i r c u i t , a l l 

under s t a n d a r d c o n d i t i o n s . The data from both s e t s of runs 

was a d j u s t e d and the s i z e d i s t r i b u t i o n s p l o t t e d (see Appendix 

V I I ) . The Keo v a l u e s were determined and work i n d i c e s 

c a l c u l a t e d . 

A compar ison of r e s u l t s i s as f o l l o w s 

60cm C i r c u i t . F u l l - S c a l e C i r c u i t . 

Run KBO Net Sp.Pwr . AWI KBO Net Sp.Pwr. AWI 

Number (/Jm) (KWhr/Tonne) (/jm) (KWhr/Tonne) 

I CM-4 160 18 . 47 25.28 169 15.42 20 .74 

I CM-5 270 13.50 24. 82 200 14.16 21.75 

ICM-6 250 14.51 25.17 200 13.72 20.45 

ICM-6B 200 17.94 27.85 

I CM-7 400 13.20 30.60 190 13 .92 20 .41 

These r e s u l t s are i n t e r e s t i n g i n t h a t a l t h o u g h the feed s i z e s 

to the two c i r c u i t s are q u i t e d i f f e r e n t , the p roduct s i z e s and 

net s p e c i f i c powers are r e a s o n a b l e c l o s e . The work index 

ob ta ined f o r the f u l l s c a l e runs i s v e r y c o n s i s t e n t a t 

a p p r o x i m a t e l y 2 0 . 5 . For the 60cm r u n s , t h e r e i s more of a 
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spread i n the data but a f i g u r e of 25-27 would seem 

r e a s o n a b l e . Th i s i n d i c a t e s tha t the sma l l c i r c u i t i s g r i n d i n g 

l e s s e f f i c i e n t l y than the f u l l s c a l e m i l l . The s i z e 

d i s t r i b u t i o n p l o t s of the p roduc ts a l s o i n d i c a t e tha t more 

a b r a s i o n g r i n d i n g i s o c c u r r i n g i n the sma l l m i l l than i n the 

f u l l s c a l e m i l l , as would be e x p e c t e d . 

3 .5 . S i m i l c o 

The two t e s t s conducted on the S i m i l c o F u l l - S c a l e c i r c u i t s 

were under l e s s than i d e a l c o n d i t i o n s , as the feed to the 

p l a n t had been q u i t e v a r i a b l e d u r i n g the day . The runs i n the 

sma l l c i r c u i t were under s t anda rd c o n d i t i o n s . The data was 

a d j u s t e d u s i n g BILMAT and the s i z e d i s t r i b u t i o n s p l o t t e d (see 

Appendix V I I I ) . Us ing the KBO and Fso v a l u e s , the autogenous 

work i n d i c e s were c a l c u l a t e d . The r e s u l t s are as f o l l o w s 

6Qcm _ C l r C U l t F u l l - S c a l e C i r c u i t 

Run KBO Net Sp.Pwr. AWI KBO Net Sp.Pwr. AWI 
Number (/jm) (KWhr/Tonne) (/Jm) (KWhr/Tonne) 

SMK-1 125 24.53 29.20 500 15.04 36.08 

SMK-2 85 32.34 31.53 500 13.96 33.14 

The ve r y f i n e g r i n d ob ta ined in the 60cm c i r c u i t i s i n d i c a t i v e 

of the predominance of a b r a s i o n i n the m i l l , w i th l i t t l e or no 

impact o c c u r r i n g 
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A n a l y s i s o£ the m i l l c o n t e n t s a f t e r the run i n d i c a t e d the 

f o l l o w i n g s i z e d i s t r i b u t i o n s 

Run SMK-1 

F r e s h Feed M i l l Contents 

+37.5mm 12.16% 4.55% 

+26.5mm/-37.5mm 19.71% 27.34% 

+19.0mm/-26.5mm 15.17% 21.69% 

+13.2mm/-19.0mm 9.88% 18.64% 

T o t a l 56.82% 72.21% 

RUN SMK-3 

F r e s h - F e e d M i l l Contents 

+37.5mm 2.10% 3.41% 

+26.5mm/-37.5mm 27.60% 27.67% 

+19.0mm/-26.5mm 12.88% 25.03% 

+13.2mm/-19.0mm 11.13 12.76% 

T o t a l 53.71% 68.87% 

O b v i o u s l y t h e r e i s a b u i l d up of a hard f r a c t i o n of +13.2mm 

s i z e . There i s s i m p l y not enough impact i n the s m a l l m i l l to 

reduce these hard p i e c e s . Energy i s be ing wasted tumbl ing 

t h i s m a t e r i a l , a c c o u n t i n g f o r the h igh net s p e c i f i c power. 

The r e s u l t s from the s m a l l c i r c u i t i n d i c a t e t h a t t h i s i s a 

hard o r e , - the h a r d e s t of a l l those p r o c e s s e d , c o n s i s t e n t 

wi th the f u l l s c a l e c i r c u i t performance and a l s o the data 

r e p o r t e d by MacPherson (1977) . R e s u l t s a l s o i n d i c a t e t h a t a 
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problem i s l i k e l y w i th a b u i l d up of a c r i t i c a l s i z e . T h i s 

may be a l l e v i a t e d by go ing to a h igher b a l l charge and l a r g e r 

d iameter make-up b a l l s . or by u s i n g a c rusher i n the c i r c u i t , 

as i s done at S i m i l c o . 

3 . 6 . H igh land V a l l e y Copper . 

Two runs were conducted a t H igh land V a l l e y Copper i n 1987, one 

on the l a r g e r C - C i r c u i t , and the o ther on A - C i r c u i t . The 

samples were p rocessed i n the s m a l l c i r c u i t under s tandard 

c o n d i t i o n s . The data were a d j u s t e d , s i z e d i s t r i b u t i o n s 

p l o t t e d (see Appendix I X ) , and autogenous work i n d i c e s 

c a l c u l a t e d . The r e s u l t s a re as f o l l o w s : 

60cm C i r c u i t F u l l - S c a l e C i r c u i t 

Run KBO Net Sp.Pwr. AWI KBO N e t . S p . P w r . AWI 

Number (/jm) (KWhr/Tonne) (/urn) (KWhr/Tonne) 

HVC-A1 250 13.25 23.03 650 5.47 15.05 

HVC-A2 280 6.84 12.75 

HVC-C 232 11.79 19.85 800 5.15 15.82 

The r e s u l t s from the 60cm runs on these ore samples are not 

c o n s i s t e n t w i th each o t h e r . Only run HVC-A2 i s r e a s o n a b l y 

c o n s i s t e n t w i t h the data ob ta ined f o r the Lornex runs 

p r e v i o u s l y d i s c u s s e d . 

Examina t ion of the data from run HVC-A1 i n d i c a t e s t h a t the 
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m i l l speed was not ma in ta ined a t the proper s e t t i n g of 78% 

c r i t i c a l (42 RPM) but r a t h e r f e l l to 66% (35.67 RPM). T h i s 

may have r e s u l t e d i n poor c a s c a d i n g of the c h a r g e , poor 

m i x i n g , and a charge t h a t would tend to remain near the bottom 

of the m i l l r e s u l t i n g i n h igher power consumption than norma l . 

There was some ev idence of a b u i l d up of +I3mm m a t e r i a l 

p a r t i c u l a r l y f o r Run HVC-Al and t h i s may be due to the poor 

c a s c a d i n g and low impact a c t i o n because of the low s p e e d . The 

pe rcen t s o l i d s of the m i l l c o n t e n t s was a l s o q u i t e h i g h a t 89% 

r e s u l t i n g i n a f a i r l y s t i c k y c h a r g e . 

For run HVC-C, the speed was a l s o below s e t p o i n t , i n t h i s case 

38 RPM c o r r e s p o n d i n g to 70% of c r i t i c a l . For t h i s r u n , t h e r e 

was l e s s of a problem wi th b u i l d - u p of the +13mm f r a c t i o n i n 

the m i l l and the Net S p e c i f i c Power was l ower . 

The data from the f u l l - s c a l e runs i s c o n s i s t e n t w i t h the 

p r e v i o u s Lornex d a t a . F u r t h e r t e s t s on t h i s ore i n the 60cm 

c i r c u i t are r e q u i r e d to e s t a b l i s h c o n s i s t e n t , r e p e a t a b l e 

r e s u l t s . 

3 . 7 . E c h o B a y M i n e s , Juneau P r o j e c t 

Three t e s t s were run i n the 60cm c i r c u i t on the Echo Bay 

Juneau o r e , one on each of the ore types and a t h i r d on a 

50/50 b l e n d . The data from the 60cm runs were a d j u s t e d , s i z e 
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d i s t r i b u t i o n s p l o t t e d , and FBO and KBO v a l u e s determined (see 

Appendix X ) . Us ing these v a l u e s and the net s p e c i f i c power, 

autogenous work i n d i c e s were d e t e r m i n e d . 

Data from p i l o t p l a n t t e s t s conducted on these ore types by 

L a k e f i e l d Research (1988) were made a v a i l a b l e by Echo Bay 

Mines L t d . A t o t a l of 18 t e s t s were c a r r i e d out under v a r y i n g 

c o n d i t i o n s of b a l l c h a r g e , b a l l s i z e , c l a s s i f i c a t i o n s i z e and 

pebble c r u s h i n g . Only one t e s t was conducted on the s l a t e ore 

i n semi-autogenous mode (# SAG11). The b a l l charge used was 

8%, c o n s i s t i n g of 3 " , 4 " , and 5 " b a l l s . The c l o s i n g s c r e e n 

s i z e used was 4 mesh. These c o n d i t i o n s are s i m i l a r to those 

used i n the 60cm m i l l . For compar ison p u r p o s e s , da ta from two 

other t e s t s were employed (SAG 9 on Gabbro and SAG 12 on 

Blend) because they were conducted under the same c o n d i t i o n s 

as f o r SAG 11. 

The autogenous work i n d i c e s r e p o r t e d by L a k e f i e l d were 

determined u s i n g the PBO v a l u e s from the s c r e e n u n d e r f l o w . 

The r e s u l t s from SAG 9, SAG 11, and SAG 12 are as f o l l o w s : 

Run Number FBO KBO Net Sp.Pwr. AWI 

(/̂ m) {/urn) (KWhr/Tonne) 

SAG 1 1 ( S l a t e ) 1 0 0 0 0 0 1 7 8 6 7 . 9 1 3 8 . 6 

SAG 9 (Gabbro) 1 0 0 0 0 0 1 7 1 2 1 1 . 0 8 5 2 . 7 

SAG 12 ( 5 0 / 5 0 B lend) 1 0 0 0 0 0 1 8 1 2 1 0 . 2 2 5 0 . 3 
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The s c r e e n under f low s i z e d i s t r i b u t i o n s were p l o t t e d and the 

KBO v a l u e s d e t e r m i n e d . The Work I n d i c e s were r e - c a l c u l a t e d 

u s i n g these v a l u e s , and are shown below. 

60cm C i r c u i t PILOT PLANT 

Ore KBO Net Sp.Pwr . AWI KBO Net Sp.Pwr. AWI 

Type (KWhr/Tonne) (̂ m) (KWhr/Tonne) 

S l a t e 250 8.79 15.40 600 7.91 21.40 

Gabbro 343 11.87 24.45 500 11.08 26. 60 

Blend 
(50/50) 

181 13.99 20.25 450 10.22 23.23 

I t i s i n t e r e s t i n g to note t h a t f o r the S l a t e and Gabbro t e s t s 

i n d i v i d u a l l y , the net s p e c i f i c powers are w i t h i n 10% of each 

other f o r f u l l s c a l e and 60cm c i r c u i t s . However, f o r the 

50/50 b l e n d , the 60cm m i l l NSP i s 35% g r e a t e r than f o r the 

p i l o t p l a n t . The g r i n d i s a l s o much f i n e r . 

In both c a s e s , the work I n d i c e s f o r the 50/50 b lend l i e 

between the s o f t e r s h a l e and the harder gabbro v a l u e s . The 

Bond Work I n d i c e s ( m e t r i c ) were found to be 12.0 f o r the 

Gabbro and 10.8 f o r the S l a t e . 

A n a l y s i s of the m i l l c o n t e n t s a f t e r each of the th ree 60cm 

runs i n d i c a t e d a b u i l d - u p of +13mm m a t e r i a l s i m i l a r to tha t 
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o c c u r r i n g on the S i m i l c o o r e . L a k e f i e l d Research conducted 

t e s t s i n c l u d i n g c r u s h i n g of pebb les of d i f f e r e n t s i z e s and 

found t h a t throughput i n c r e a s e d and Net S p e c i f i c Power 

d e c r e a s e d . A c o a r s e r g r i n d was o b t a i n e d , but t h i s was 

d e s i r a b l e f o r i n t e r m e d i a t e g r a v i t y s e p a r a t i o n . P l a n t d e s i g n 

i s now p r o c e e d i n g on t h i s b a s i s . Secondary c r u s h i n g w i l l be 

c a r r i e d out i n a pebble m i l l . 

3 .8 . D i s c u s s i o n of R e s u l t s . 

T a b l e s X and XI summarize the data ob ta ined from t e s t s other 

than the Lornex t h i r t y r u n s . F i g u r e 24 shows the Work I n d i c e s 

f o r the 60cm C i r c u i t v e r s u s those from the F u l l S c a l e C i r c u i t s 
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Figure 24. Comparison of Autogenous Work I n d i c e s 
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SUMMRRY OF OPERATING DAT<ADJUSTED) 

HIGHLRND VALLEY COPPER AMJ CIRCUITS 
SIMILKAMEEN «1 & «3 CIRCUITS 
RFTON MINES 
ISLAND COPPER »4 CIRCUIT 

CIRCUIT FEED MILL H20 WATER MILL SPO GRS.PWR NET PWR F80 KBO NET SP.PR AUTO AWI 
CMTPH) (MTPH) RATIO (ZCRIT.) <KW> (KW) <um) (urn) (KWHR/MT) WK.INDX 60CM MILL 

HVC-A 1129 488 0.40 73.2 6707 6170 118338 650 5.47 15.05 23.03 
HMC-C 1781 869 0.53 79.1 9972 9174 127167 800 5.15 15.82 19.81 

SMK-1 361 125 0.40 76.3 5900 5428 107460 500 15.04 36.08 29.20 
SMK-3 392 123 0.30 76.3 5950 5474 150487 500 13.96 33.14 31.53 

AFT-1 306 122 0.4 78 3300 3036 146850 500 9.92 23.56 22.42 
RFT-2 306 122 0.4 78 3443 3168 133544 500 10.35 24.66 21.47 
AFT-8 521 291 0.56 67 2428 2234 62104 1240 4.29 17.58 17.56 
AFT-9 516 278 0.54 67 2265 2084 37475 1617 4.04 20.50 19.97 

IC-4 278 135 0.45 72 4660 4287 150487 169 15.42 20.74 25.28 
IC-5 291 140 0.45 72 4478 4120 60000 200 14.16 21.25 24.82 
IC-6 369 188 0.48 72 5502 5062 75205 200 13.72 20.45 25.17 
IC-7 373 179 0.45 72 5642 5191 52481 190 13.92 20.41 30.60 



60cm CIRCUIT TEST RESULTS 

HIGHLAND VALLEY COPPER R fc C CIRCUITS 
SIMILKRMEEN «1 & *3 CIRCUITS 
AFTON MINES RUNS « 1 , 2 , 8 , 9 
ISLRND COPPER MINES 4,5,6,68,7 
EBM JUNEAU PR RUNS 1,2,3 

RCUIT 1 FEED RRTE F80 K80 GROSS TRRE MILL NET PWR NET SP.PW RUT WORK RUT WORK 
(Kg/min) <um) (urn) TORQUE TORQUE SPEED DRRWN (KWHR/T) INDEX INDEX (Kg/min) 

CNm) CNm) (RPM) (WATTS) 60CM FULLSCRLE 

HVC-fll 0.31 30672 250 72.69 6.71 35.67 246.46 13.25 23.03 .15.05 
HVC-R2 0.48 26955 280 52.90 5.62 39.80 197.06 6.84 12.75 15.05 
HVC-C 0.36 26589 232 68.00 4.00 38.00 254.68 11.79 19.81 15.82 

SMK-1 0.16 33901 125 61.30 8.60 42.67 235.48 24.53 29.20 36.08 
SMK-3 0.13 28855 85 71.10 7.70 38.00 252.29 32.34 31.53 33.14 

RFT-1 0.29 31933 180 64.74 4.79 42.83 268.88 15.45 22.42 23.56 
RFT-2 0.27 27147 154 62.12 3.60 42.30 259.22 16.00 21.47 24.66 
flFT-8 0.61 24500 500 58.80 3.60 42.62 246.37 6.73 17.56 17.58 
flFT-9 0.63 26043 700 57.66 3.60 42.13 238.50 6.31 19.97 20.50 

ICM-4 0.22 27682 160 60.60 3.60 40.84 243.78 18.47 25.28 20.74 
ICM-5 0.31 24027 270 62.51 4.79 41.55 251.15 13.50 24.82 21.25 
ICM-6 0.30 31933 250 64.52 4.41 41.50 261.23 14.51 25.17 20.45 
ICM-6B 0.23 25211 200 64.30 6.65 41.00 247.52 17.94 27.85 20.45 
ICM-7 0.35 21239 400 67.35 4.79 42.31 277.IB 13.20 30.60 20.41 

EBM-1 0.47 26257 250 64.3 7.25 41.5 247.93 8.79 15.40 21.40 
EBM-2 0.35 33630 343 63.3 5.96 41.5 249.19 11.87 24.45 26.60 
EBM-3 0.30 36478 181 62.2 5.62 42.5 251.81 13.99 20.25 23.23 

NOTE: EBM FULL-SCRLE OfiTfl IS FOR 2m PILOT PLANT 



As d i s c u s s e d , data p o i n t s fo r HVC and HVAl are q u e s t i o n a b l e 

and not c o n s i s t e n t w i th the da ta ob ta ined from the Lornex ore 

.which i s e s s e n t i a l l y the same. C o n s i d e r i n g the other data 

p o i n t s , the re i s a gene ra l t r end from s o f t to hard ore t y p e s . 

While the r e l a t i o n s h i p cou ld not be termed l i n e a r based on the 

da ta p r e s e n t e d , the re does seem to be good p o t e n t i a l to 

f u r t h e r deve lop the method. A d d i t i o n a l t e s t s on the ores 

a l r e a d y p rocessed under d i f f e r e n t c o n d i t i o n s , would he lp to 

determine the r e p e a t a b i l i t y of the d a t a . 

3 . 8 . 1 . Ene rgy-S ize Reduc t ion R e l a t i o n s h i p s . 

F i g u r e 25 shows the r e l a t i o n s h i p between net s p e c i f i c power 
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and Keo for the f u l l scale c i r c u i t s , while Figure 26 i s a 

sim i l a r plot for the corresponding 60cm c i r c u i t runs. It may 

be seen that the data points l i e along approximately p a r a l l e l 

l i n e s . The separation between the lin e s i s a measure of the 

difference in g r i n d a b i l i t i e s . 

The Island Copper data was found to exhibit the greatest 

spread in product s i z e . Figures 27 and 28 show the 

rel a t i o n s h i p between Net S p e c i f i c Power and KBO for the Island 

Copper F u l l Scale and 60cm runs respectively. 

60CM CIRCUIT RESULTS..VARIOUS ORES 
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Figure 26. Energy-Size Reduction Relationship in 60cm M i l l 

Various Ores. 
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F i t t i n g the e q u a t i o n ( C h a r l e s , 1957) 

where w i s the Net S p e c i f i c Power 

K i s the s i z e modulus, and 

A and ft are cons t an t s 

to the above d a t a , a ft va lue of 0.6 i s ob ta ined fo r the f u l l 

s c a l e data wh i le a va lue of 0.41 i s ob ta ined f o r the 60cm 

d a t a . 

A c c o r d i n g to K i n a s e v i c h e t a l (1964) , a va lue of ft = 1 

r ep r e sen t s comminution by impact o n l y . In a tumbl ing m i l l 
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F i g u r e 27 Energy-S ize Reduc t ion R e l a t i o n s h i p : I s l and Copper 
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ISLAND COPPER MINES 60CM CIRCUIT DATA 
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Figure 28. Energy-Size Reduction Relationship: 60cm M i l l , 

Island Copper Ore. 

where siz e reduction occurs as a r e s u l t of impact, abrasion 

the r e l a t i v e contributions from each of the comminution 

processes. 

The values of ft obtained above indicate that a greater amount 

of abrasion i s occurring in the small m i l l . This i s to be 

expected as the impact forces in a large m i l l are much more 

s i g n i f i c a n t than in a small m i l l . 

Agar and Somasundaran (1973) have demonstrated that t h i s 

and chipping action, the value of ft i s reduced depending on 
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q u a n t i t y {3 i s the same as the va lue a i n the Schuhmann s i z e 

d i s t r i b u t i o n e q u a t i o n 

y = ( x / K ) a 

where y i s the cumula t i ve f r a c t i o n f i n e r than s i z e x 

K i s the s i z e modulus 

cx i s the d i s t r i b u t i o n modulus. 

A n a l y s i s of the I s l a n d Copper s i z e d i s t r i b u t i o n , (see 

Appendix V I I ) , i n d i c a t e s the f o l l o w i n g 

<x ( F . S . ) a (60cm) 

ICM-4 0.69 0.50 

ICM-5 0.61 0.47 

ICM-6 0.54 0.57 

ICM-7 0.66 0.46 

( F . S . = F u l l S c a l e ) 

which i s i n f a i r agreement w i th the E n e r g y - S i z e Reduct ion 

p l o t s d i s c u s s e d above. 

Us ing t h i s E n e r g y - S i z e Reduc t ion r e l a t i o n s h i p , the net 

s p e c i f i c power may be determined fo r d i f f e r e n t product s i z e s . 

S u f f i c i e n t data i s not a v a i l a b l e to determine i f t h e r e i s a 

c o n s i s t e n t r e l a t i o n s h i p between ot v a l u e s f o r s m a l l - s c a l e and 

f u l l - s c a l e c i r c u i t s p r o c e s s i n g the same o r e . I f t h i s can be 

e s t a b l i s h e d , then the net s p e c i f i c power r e q u i r e d i n a 

f u l l - s c a l e m i l l c o u l d be p r e d i c t e d f o r the r e q u i r e d product 
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s i z e . Tes t s conducted wi th d i f f e r e n t % b a l l charges would 

i d e n t i f y the optimum b a l l charge r e q u i r e d . 
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CHAPTER IV. 

SUMMARY AND CONCLUSIONS 

4.1. Lornex Data . 

The t h i r t y Lornex runs were conducted under w i d e l y v a r y i n g 

c o n d i t i o n s . Reasonable c o r r e l a t i o n was o b t a i n e d between work 

i n d i c e s f o r f u l l s c a l e and 60cm c i r c u i t s . However, the data 

p o i n t s d i s p l a y e d a c o n s i d e r a b l e amount of s c a t t e r . I t i s 

b e l i e v e d t h a t v a r i a t i o n i n parameters such as m i l l s p e e d , 

water r a t i o , and m i l l f i l l i n g a f f e c t the o p e r a t i o n of the two 

m i l l s d i f f e r e n t l y , and t h a t t h i s accounts f o r the s c a t t e r . 

Work done by D igre (1979) i n a 0.8m d iameter m i l l s u p p o r t s 

t h i s v iew. 

R e g r e s s i o n a n a l y s i s on the f u l l s c a l e and s m a l l s c a l e data d i d 

not y i e l d any c o n s i s t e n t r e l a t i o n s h i p between power draw or 

product s i z e and the man ipu la ted v a r i a b l e s , m i l l speed , water 

r a t i o and volume f i l l i n g . 

The net s p e c i f i c power f o r the 60cm m i l l was found to be 30% 

h igher than f o r the f u l l s c a l e m i l l on a v e r a g e . S i m i l a r 

r e s u l t s have been found by D igre (1979) u s i n g a 0.8m diameter 

m i l l . A p o s s i b l e e x p l a n a t i o n f o r t h i s i s the f a c t t h a t impact 

f o r c e s deve loped i n the s m a l l m i l l are lower , and i n f a c t 
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energy i s wasted In tumbl ing m a t e r i a l which does not deve lop 

s u f f i c i e n t p o t e n t i a l energy to r e s u l t i n breakage . 

4 . 2 . Other Data 

For the other ore t ypes t e s t e d , i . e . I s l and Copper , S i m i l c o , 

A f ton and Echo Bay Juneau, a s e t of s tandard c o n d i t i o n s was 

used fo r the 60cm M i l l . The A f t o n and I s l and Copper runs gave 

good c o r r e l a t i o n between autogenous work i n d i c e s c a l c u l a t e d 

us i ng Koo v a l u e s . For the S i m i l c o o r e , i t was found tha t a 

hard f r a c t i o n had b u i l t up i n the m i l l by the end of the r u n , 

i n d i c a t i n g tha t impact f o r c e s i n the m i l l were too low to 

break t h i s hard m a t e r i a l . A s i m i l a r s i t u a t i o n e x i s t s i n the 

f u l l - s c a l e c i r c u i t and s t eps have been taken to d e a l w i th t h i s 

p rob lem. M a t e r i a l from Echo Bay Juneau gave good agreemant 

between s m a l l - s c a l e and p i l o t p l an t r e s u l t s and a l s o 

i d e n t i f i e d the l i k e l i h o o d of a b u i l d - u p of a c r i t i c a l s i z e . 

3. Sca le-up from R e s u l t s . 

R e s u l t s from the 60cm t e s t s i n d i c a t e t ha t the method i s 

capab le of c a t e g o r i z i n g ore types as to t h e i r r e l a t i v e 

g r l n d a b i l i t l e s . Problems w i th b u i l d - u p of hard f r a c t i o n s were 

a l s o i d e n t i f i e d by examin ing the m i l l con ten ts a f t e r each r u n . 

Comparison of work i n d i c e s , based on KBO va lues ob ta ined by 

e x t r a p o l a t i n g the f i n e s p o r t i o n of the p roduc t s i z e 

d i s t r i b u t i o n s , are r e a s o n a b l e . Net s p e c i f i c powers ob ta ined 

in the 60cm m i l l are g e n e r a l l y h igher than f u l l s c a l e va lues 
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by 30-50%, but the g r i n d ob ta ined i s f i n e r , where the g r i n d 

from f u l l s c a l e and sma l l s c a l e m i l l s are s i m i l a r , the net 

s p e c i f i c power va lues have been found to be c l o s e . 

C o r r e l a t i o n between the ene rgy-s i ze r e d u c t i o n r e l a t i o n s h i p s 

appears to be worth e x p l o r i n g f u r t h e r . Th i s t echn ique i s used 

by Kobe S t e e l in Japan to determine the net s p e c i f i c power at 

the d e s i r e d g r i n d . In t h e i r c a s e , a number of t e s t s are 

conducted at d i f f e r e n t p roduct s i z e s . The ene rgy-s i ze 

r e d u c t i o n curve i s then drawn, and the net s p e c i f i c power 

determined at the r e q u i r e d product s i z e . In the. case of the 

60cm m i l l , a c o r r e c t i o n would be r e q u i r e d be fo re u s i ng t h i s 

va lue fo r s c a l e - u p . 

4. 4. Fu ture Work 

The e x i s t i n g c o n t r o l hardware fo r the 60cm c i r c u i t i s i n need 

of u p d a t i n g . A PC-based c o n t r o l system capab le of da ta 

l o g g i n g , t r e n d i n g , and m a n i p u l a t i o n i s e n v i s a g e d . The a b i l i t y 

to exper iment wi th d i f f e r e n t types of c o n t r o l ( e . g . Exper t 

C o n t r o l ) would a l s o be p o s s i b l e w i th such a sys tem. 

Ope ra t i on of the m i l l in open c i r c u i t or c l o s e d w i th v a r i ous 

s c r een s i z e s has not been at tempted to d a t e . T h i s would 

p rov ide s e v e r a l p o i n t s on the ene rgy-s i ze r e d u c t i o n c u r v e , and 

enable the a v a lues to be more a c c u r a t e l y de t e rm ined . 

A d d i t i o n of a secondary b a l l m i l l to the c i r c u i t would a l l ow 
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e s t i m a t i o n of o v e r a l l power requ i rements fo r a two-stage 

c i r c u i t and the optimum power s p l i t between pr imary and 

secondary m i l l s . 

4 . 5 . C o n c l u s i o n s 

Based on the testwork c a r r i e d out to d a t e , the f o l l o w i n g 

g e n e r a l c o n c l u s i o n s may be drawn: 

1. The 60cm c i r c u i t does g i ve reasonab le c o r r e l a t i o n w i th 

r e s u l t s from f u l l s c a l e o p e r a t i n g copper mines i n B r i t i s h 

Co lumbia . 

2. Net s p e c i f i c power v a l u e s from the 60cm m i l l are h igher 

than in f u l l s c a l e m i l l s . T h i s i s b e l i e v e d to be due to 

d i f f e r e n c e s i n g r i n d i n g e f f i c i e n c i e s a r i s i n g from 

d i f f e r e n c e s in s c a l e . 

3. The 60cm m i l l i s capab le of i d e n t i f y i n g p o t e n t i a l f o r 

c r i t i c a l s i z e b u i l d up i n a m i l l . 

4. E n e r g y - s i z e r e d u c t i o n p l o t s of data from the 60cm m i l l 

are i n agreement wi th the f i n d i n g s of o ther r e s e a r c h e r s 

and can be used to determine the net s p e c i f i c power 

requ i rements of f u l l s c a l e m i l l s . 

5. F u r t h e r e x p e r i m e n t a t i o n w i th d i f f e r e n t ores and d i f f e r n e t 

c i r c u i t c o n f i g u r a t i o n w i l l he lp to f u r t h e r d e f i n e the 

g r i n d i n g c h a r a c t e r i s t i c s of the 60cm m i l l . 
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APPENDIX I 

DETERMINATION OF MASS LOAD SETPOINT FOR 60cm MILL. 
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The 60cm m i l l assembly i s suppor ted by a Load C e l l which 

t r a n s m i t s a s i g n a l p r o p o r t i o n a l to the weight of the m i l l p lus 

c o n t e n t s . 

The c o n t r o l s t r a t e g y i s to ma in ta in a f i x e d v o l u m e t r i c l o a d i n g 

i n the m i l l which i s expressed as a percentage of the t o t a l 

m i l l volume. For the 30 Lornex runs the v o l u m e t r i c l o a d i n g i n 

the sma l l m i l l was v a r i e d to co r respond to the l o a d i n g i n the 

f u l l s c a l e m i l l f o r each r u n . 

For subsequent t e s t s , a se t of s tandard c o n d i t i o n s was 

e s t a b l i s h e d . These i n c l u d e 

- Water R a t i o of 0.60 (60%). 

- V o l u m e t r i c l o a d i n g of 30% 

- M i l l Speed equa l to 78% C r i t i c a l (42 RPM) 

- B a l l Charge e q u i v a l e n t to 9.9% by Volume 

To determine the m i l l load s e t p o i n t the f o l l o w i n g a l g o r i t h m 

was used . Cons ide r the t o t a l charge i n the m i l l . I t i s made 

up of s t e e l b a l l s , ore and water . The ore and water form a 

s l u r r y which f i l l s the i n t e r s t i c e s between the b a l l s . 
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The Weight t r a n s m i t t e d to the load c e l l i s g i ven by 

Wt = Wm + Wc 

Where Wm = Weight of M i l l 

Wc = Weight of Charge , ( B a l l s + Ore + Water) 

Where 

Now Wc = Wb + Wo + Ww 

Wb = Weight of S t e e l B a l l 

Wo = Weight of Ore 

Ww = Weight of Water 

The water r a t i o K i s ma in ta ined cons tan t d u r i n g a r u n , an 

g i ven by 

Wo po.Vo 

The re fo r e Wc = Wb + Wo + kWo 

= Wb + (l+K)Wo 

The volume of the charge i s g i v en by 

Vc = Vb + Vo + Vw 

= Wb + Wo + KWo 
pb po 

= Wb + ( 1/po + K) Wo 
pb 
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For a 30% Vo lume t r i c Load ing 

Vc = 0.3 Vm 

The re fo re Wo = 0 • 3 V m ~ W b / ^ b 2 ' 
( 1/po + K) 

The T o t a l charge weight i s then 

Wc = Wb + ( 1 + K) Wo 
u h , (1+K)[ 0.3Vm -Wb/pb ] 

" W D (1/p + K ) 

_ „ . (1+K) poWb (1+K) po (0.3Vm) 
( l+Kpo)pb (1+Kpo) 

w - pb-po + (pb-l )poK ( l+K)po(0.3Vm) 3. 
pb + Kpbpo W D (1 + Kpo) 

For porphory ores i n B.C. po = 2.8 g/cm 3 

pb ^ 7.71g/cm a 

The m i l l volume Vm = 64310cm 3 

g i v i n g 0.3Vm = 19293cm 3 

S u b s t i t u t i n g these va lues i n t o Equa t i on 3. g i v e s 

4.91 + 18.79K . + 54020 (1-t-K) 
7.71 + 21.59K D (1 + 2.8K) 

Where Wc = t o t a l charge weight (g) 

Wb = b a l l weight (g) 
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T h i s r e l a t i o n s h i p was used t o d e t e r m i n e the t o t a l charge 

weight f o r t h e 30 Lornex runs under the v a r i o u s c o n d i t i o n s of 

Wb and K. 

Under S t a n d a r d C o n d i t i o n s , K = 0.6 and 

Wb = 29.6 Kg 

= 296000g 

which g i v e s Wc = 55.433Kg 

The s e t p o i n t p r o v i d e d t o the m i l l c o n t r o l program i s 

c a l c u l a t e d from the c a l i b r a t i o n r e l a t i o n s h i p f o r m i l l w e i g h t , 

which i s 

Wsp = 11.85 (Wc) + Wm 

Where Wsp = M i l l Load s e t p o i n t (A/D U n i t s ) 

Wc = R e q u i r e d Charge Weight (Kg) 

Wm = Empty m i l l Weight (A/D U n i t s ) 
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APPENDIX I I . 

LORNEX C-CIRCUIT: ADJUSTED FULL-SCALE DATA 



MASS BALANCE OF LORNEX C-CIRCUIT RUN »1 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 S< 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 11.53 11.39 1.22 

MILL DISCH. .00 18.64 100.00 

SCREEN FEED •00, 22.32 100.00 

SCR OVERSIZE .00 2.61 100.00 

SCR U/FLOW .00 20.31 100.00 

MILL WATER .00 4.64 100.00 

PBOX WATER .00 4.28 100.00 

SOLID FLOW RATES 

HEA5. ESTIM. RESID. 

STREAHS VALUES VALUES VALUES 

5.00 .00 .23 100.00 .00 

.00 .00 5.40 100.00 .00 

.00 .00 9.68 100.00 .00 

.00 .00 .53 100.00 .00 

.00 .00 9.15 100.00 .00 

.00 4.61 4.64 .60 5.00 

.00 3.75 4.28 14.18 20.00 

PULP PERCENT SOLIDS 

RELAT. MEAS. ESTIM. RESID. RELAT. 

ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

MILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 11.16 

.00 13.24 

.00 13.24 

.00 2.08 

.00 11.16 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

98.91 97.37 

72.40 71.03 

57.10 57.76 

79.45 79.69 

53.10 54.94 

.95 3.00 

1.83 5.00 

1.15 4.00 

.30 10.OO 

3.47 5.00 



ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

HEA3. ESTIH. RE3ID. RELAT. HE AS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .20 100.00 10.00 .00 1.27 100.00 10.00 

26500 .00 .91 100.00 10.00 5.77 5.77 .07 10.00 

13000 2.37 2.33 1.88 10.00 14.52 14.81 1.93 10.00 

13200 2.98 3.13 5.18 10.00 20.8S 19.75 5.43 10.00 

9500 3.10 2.37 4.27 10.00 16.35 17.50 3.37 10.00 

6700 3.12 3.86 23.61 10.00 9.95 8.79 11.70 10.00 

4750 3.05 3.04 .17 10.00 6.17 6.18 .13 10.00 

3350 3.23 2 .95 8.64 10.00 3.20 3.24 1.39 10.00 

2360 3.76 3.43 8.68 10.00 2.18 2.20 .32 10.00 

1700 3.62 3.40 6.11 10.00 1.29 1.29 .36 10.00 

1180 4.33 4.29 .90 10.00 1.17 1.17 .05 10.00 

850 4.68 4.88 4.35 10.00 1.04 1.04 .14 10.00 

600 6.44 5.49 14.71 10.00 1.25 1.26 .46 10.00 

425 5.96 5.82 2.40 10.00 1.18 1.18 .09 10.00 

300 6.70 6.31 1.59 10.00 1.45 1.45 .04 10.00 

212 5.52 5.75 4.19 10.00 1.29 1.29 .14 10.00 

150 5.23 5.59 6.90 10.00 1.43 1.43 .28 10.00 

106 4.32 4.66 7.81 10.00 1.26 1.26 .34 10.00 

75 3.30 4.24 8.76 10.00 1.21 1.21 .41 10.00 

53 3.83 4.23 10.45 10.00 1.22 1.21 .51 10.00 

33 2.74 3.02 10.05 10.00 .82 .82 .46 10.00 

-38 21.12 19.00 10.02 10.00 5.87 5.90 .51 10.00 
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STREAM SCR U/FLOW FRESH 

MEAS. ESTIM. RESID. RELAT. NOT AE 

VALUES VALUES VALUES S T . D E V . 

215000 0.00 

152000 11.95 

107000 8.23 

75000 4.73 

53000 11.42 

37500 .00 .00 100.00 .00 7.57 

26500 .00 .00 100.00 .00 7.88 

19000 .00 .00 100.00 .00 4.51 

13200 .04 .04 .01 5.00 4.61 

9500 .26 .26 .08 5.00 4.28 

6700 3.09 2.94 4.90 5.00 4.14 

4750 2.46 2.46 .05 5.00 3.79 

3350 2.85 2.90 1.63 5.00 3.07 

2360 3.60 3.66 1.73 5.00 3.14 

1700 3.74 3.79 1.36 5.00 2.60 

1130 4.86 4,87 .25 5.00 2.12 

"850 5.66 5.60 1.06 5.00 2.69 

600 6.10 6.28 2.98 5.00 2.10 

425 6.64 6.6B .62 5.00 1.76 

300 7.83 7.80 .33 5.00 1.59 

212 6.65 6.58 1.01 5.00 0.76 

150 6.48 6.37 1.75 5.00 0.34 

106 5.40 5.29 2.02 5.00 0.80 

75 4.92 4,81 2.29 5.00 0.73 

53 4.93 4.79 2.80 5.00 0.70 

38 3.52 3.43 2.69 5.00 0.59 

• -38 20.97 21.44 2.26 5.00 3.26 

1 0 0 
1 JLi. 



MASS BALANCE QF LORNEX C-CIRCUIT RUN 12 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 b 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 
MEAS. ESTIH. RESID. RELAT. HE AS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 12.04 12.07 .29 5.00 .00 .23 100.00 .00 
MILL DISCH. .00 18.40 100.00 .00 .00 5.31 100.00 .00 
SCREEN FEED .00 22.83 100.00 .00 .00 9.75 100.00 .00 
SCR OVERSIZE .00 1,54 100.00 .00 .00 .30 100.00 .00 
SCR U/FLOW .00 21.29 100.00 .00 .00 9.45 100.00 .00 
MILL WATER .00 4.78 100.00 .00 4.79 4.78 .17 5.00 

SOLID FLDW RATES PULP PERCENT SOLIDS 
HE AS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 11.84 100.00 .00 97.81 93.07 .26 3.00 
HILL DISCH. .00 13.09 100.00 .00 72.40 71.12 1.76 5.00 
SCREEN FEED .00 13.09 100.00 .00 57.80 57.32 .83 4.00 
SCR OVERSIZE .00 1.25 100.00 .00 79.90 80.69 .99 10.00 
SCR U/FLOW .00 11.84 100.00 .00 54.15 55.62 2.72 5.00 



ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .41 .48 16.27 10.00 6.70 5.01 25.26 10.00 

19000 1.28 1.29 .74 10.00 12.20 12.13 .58 10.00 

13200 2.34 2.25 4.03 10.00 20.31 21.02 3.49 10.00 

9500 2.93 2.74 6.64 10.00 15.54 16.08 3.48 10.00 

6700 3.34 2.95 11.78 10.00 10.61 11.00 3.65 10.00 

4750 3.42 3.14 8.05 10.00 5.94 6.02 1.38 10.00 

3350 3.71 3.09 16.78 10.00 3.29 3.34 1.44 10.00 

2360 4.25 3.66 13.90 10.00 2.42 2.44 .77 10.00 

1700 3.96 3.17 19.98 10.00 1.52 1.53 .74 10.00 

1130 4.22 4.74 12.30 10.00 1.54 1.53 .42 10.00 

850 4.89 4.68 4.38 10.00 1.19 1.19 .11 10.00 

600 6.54 6.50 .54 10.00 1.48 1.48 .02 10.00 

425 5.92 5.84 1.38 10.00 1.33 1.33 .04 10.00 

300 6.95 6.36 8.52 10.00 1.55 1.55 .19 10.00 

212 5.81 5.90 1.63 10.00 1.41 1.41 .03 10.00 

150 5.85 5.73 2.03 10.00 1.48 1.48 .06 10.00 

106 4.69 5.10 8.67 10.00 1.35 1.35 .23 10.00 

75 4.29 4.72 9.97 • 10.00 1.33 1.33 .23 10.00 

53 4.38 3.42 22.03 10.00 1.43 1.44 .70 10.00 

38 3.14 4.35 38.51 10.00 1.02 1.01 1.13 10.00 

-38 17.66 19.30 12.66 10.00 6.33 6.31 .38 10.00 
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STREAM SCR U/FLOW FRESH 

MEAS. ESTIM. RESID. RELAT. NOT AI 

VALUES VALUES VALUES S T . D E V . 

215000 0.00 

152000 5.73 

107000 6.10 

75000 11.67 

53000 12.86 

37500 .00 .00 100.00 .00 1.11 

26500 .00 .00 100.00 .00 6.32 

19000 .00 .15 100.00 5.00 5.52 

13200 .27 .27 .14 5.00 5.18 

9500 1.32 1.33 .35 5.00 4 .39 

6700 2.06 2.10 1.92 5.00 3.40 

4750 2.79 2.84 1.86 5.00 3.36 

3350 2.96 3.06 3.42 5.00 3.04 

2360 3.67 3.79 3.20 5.00 3.11 

1700 3.21 3.34 4.09 5.00 2.43 

1130 5.22 5.08 2.75 5.00 2.06 

850 4.96 ' 5.04 1.66 5.00 2.64 

600 6.96 7.03 1.05 5.00 2.18 

425 6.24 6.31 1.16 5.00 1.33 

300 6.68 6.36 2.74 5.00 1.83 

212 6.35 6.38 .44 5.00 1.29 

150 6.10 6.13 1.29 5.00 1.07 

106 5.5B 5.49 1.59 5.00 0.64 

75 5.18 5.07 2.04 5 .00 0.73 

53 3.47 3.62 4.41 5.00 0.78 

33 5.50 4.70 14.53 5.00 0.27 

-38 21.47 21.33 .63 5.00 2.3S 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 13 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS I k 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 
HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 15.16 15.03 .84 5.00 .00 .57 100.00 .00 
HILL DISCH. .00 23.63 100.00 .00 .00 10.77 100.00 .00 
SCREEN FEED .00 32.20 100.00 .00 .00 i J i 0 0 100.00 .00 
SCR OVERSIZE .00 5.77 100.00 .00 .00 1.37 100.00 .00 
SCR U/FLOW .00 26.43 100.00 .00 .00 11.97 100.00 .00 
HILL WATER .00 8.83 100.00 .00 8.73 8.33 1.19 5.00 
PBOX WATER .00 2.57 100.00 .00 2.50 2.57 2.64 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 
MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 14.47 100.00 .00 37.22 96.23 1.02 3.00 
HILL DISCH. .00 18.87 100.00 .00 62.30 63.66 2.19 5.00 
SCREEN FEED .00 IB.87 100.00 .00 57.50 58.59 1.B9 4.00 
SCR OVERSIZE .00 4.40 100.00 .00 79.00 76.23 3.42 10,00 
SCR U/FLOW .00 14.47 100.00 .00 55.05 54.73 .59 5.00 

126 



ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR 0VERSI2E 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .00 1.34 100.00 10.00 5.52 5.76 4.40 10.00 

19000 4.30 4.75 10.63 10.00 18.34 13.74 4.22 10.00 

13200 5.97 6.23 5.38 10.00 21.37 24.63 12.88 10.00 

3500 4.50 5.73 27.38 10.00 14.54 13.23 9.01 10.00 

6700 3.51 5.38 53.15 10.00 8.84 6.71 24.15 10.00 

4750 3.79 6.16 62.61 10.00 4.33 4.19 15.05 10.00 

3350 3.71 6.16 65.94 10.00 2.71 2.46 9.07 10.00 

2360 4.16 5.31 66.12 10.00 1.82 1.72 5.29 10.00 

1700 3.85 6.16 59.91 10.00 1.11 1.08 3.14 10.00 

1180 4.63 3.75 13.02 10.00 1.20 1.23 2.11 10.00 

850 4.42 3.23 26.98 10.00 .35 .97 2.11 10.00 

600 5.38 4.27 27.35 10.00 1.25 1.28' 2.36 10.00 

425 5.24 3.86 26.28 10.00 1.23 1.26 2.42 10.00 

300 5.86 4.36 25.54 10.00 1.55 1.53 2.31 10.00 

212 4.96 3.72 25.06 10.00 1.45 1.43 2.87 10.00 

150 5.00 3.82 23.68 10.00 1.59 1.64 3.03 10.00 

106 4.11 3.12 24.14 10.00 1.40 1.44 3.04 10.00 

75 3.73 2.85 24.67 10.00 1.31 1.35 3.04 10.00 

53 3.73 2.82 25.71 10.00 1.31 1.35 3.12 10.00 

33 2.71 1.33 26.41 10.00 .93 .36 2.86 10.00 

-38 15.86 13.36 15.76 10.00 5.54 5.86 5.71 10.00 
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STREAM 

MEAS. 

VALUES 
215000 

152000 

107000 

75000 

53000 

37500 .00 

26500 .00 

19000 .20 

13200 .69 

9500 3.43 

6700 5.43 

4750 7.90 

3350 8.92 

2360 10.29 

1700 9.04 

1180 4.15 

850 3.59 

600 4.69 

425 4.24 

300 4.72 

212 4.02 

150 4.10 

106 3.35 

75 3.06 

53 3.02 

38 2.16 

-38 13.01 

SCR U/FLOW 

ESTIH. RESID. RELAT. 

VALUES VALUES ST.DEV. 

.00 100.00 .00 

.00 100.00 .00 

.20 .17 5.00 

.70 .81 5.00 

3.45 .62 5.00 

4.97 . 8 .45 5.00 

6.76 14.33 5.00 

7.28 18.39 5.00 

8.49 17.51 5.00 

7.70 14.80 5.00 

4.52 8.85 5.00 

3.91 9.03 5.00 

5.18 10.43 5.00 

4.65 9.78 5.00 

5.21 10.23 5.00 

4.39 3.30 5.00 

4.48 3.24 5.00 

3.63 8.28 5.00 

3.30 7.35 5.00 

3.26 7.33 5.00 

2.31 6.94 5.00 

15.61 13.38 5.00 

FRESH FEED 

NOT ADJUSTED 

0.00 

3 .33 

10.47 

3.13 

8.53 

6.17 

6.72 

5.24 

4.53 

4.22 

4.20 

3.30 

j i J O 

3.02 

2.58 

2.14 

2.86 

2.37 

2.07 

1.35 

0.68 

0.35 

0.78 

0.68 

0.65 

0.51 

3.04 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN *4 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 tt 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. MEAS. • ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 13.44 13.44 .01 5.00 .00 .32 100.00 .00 

MILL DISCH. .00 20.65 100.00 .00 .00 6.68 100.00 .00 

SCREEN FEED .00 22.77 100.00 .00 .00 8.81 100.00 .00 

SCR OVERSIZE .00 1.03 100.00 .00 .00 .18 100.00 .00 

SCR U/FLOW .00 21.74 100.00 .00 .00 8.62 100.00 .00 

MILL WATER .00 6.13 100.00 .00 6.17 6.13 .12 5.00 

PBOX WATER .00 2.12 100.00 .00 2.00 2.12 6.01 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 13.11 100.00 .00 97.69 97.59 .10 3.00 

MILL DISCH. .00 13.97 100.00 .00 69.90 67.63 3.25 5.00 

SCREEN FEED .00 13.97 100.00 .00 59.50 61.33 3.08 5,00 

SCR OVERSIZE .00 .85 100.00 .00 82.10 82.24 .17 10.00 

SCR U/FLOW .00 13.11 100.00 .00 59.53 60.34 1.35 5.00 



ESTIMATES Of NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 1.62 .17 89.80 10.00 2.48 2.71 9.31 10.00 

19000 1.43 1.01 29.62 10.00 13.09 15.30 21.44 10.00 

13200 1.30 1.52 16,79 10.00 23.14 20.34 9,52 10.00 

9500 1.91 2.36 23.52 10.00 17.27 16.15 6.47 10.00 

6700 2.58 3.05 18.05 10.00 10.33 10.28 
CI 

. J o 10.00 

4750 3.20 3.59 12.30 10.00 6.54 6.60 .92 10.00 

3350 3.41 3.57 4.74 10.00 3.01 3.04 .88 10.00 

2360 4.69 4.19 10.66 10.00 1.89 1.31 .97 10.00 

1700 3.73 3.60 5.05 10.00 1.06 1.07 .48 10.00 

1180 4.75 4.35 8.42 10.00 .99 .33 .48 10.00 

850 4.62 4.29 7.09 10.00 .86 .86 .40 10.00 

600 6.25 5.32 5.32 10.00 1.22 1.23 .52 10.00 

425 5.30 5.76 2.42 10.00 1.24 1.25 .50 10.00 

300 6.69 6.83 2.07 10.00 1.71 1.72 .61 10.00 

212 5.33 6.14 3.61 10.00 1.57 1.58 .53 10.00 

150 5.68 6.19 8.89 10.00 1.77 . 1.78 .50 10.00 

106 4.58 5.09 11.16 10.00 1.55 1.56 .35 10.00 

75 4.16 4.56 9.62 10.00 1.36 1.36 .32 10.00 

53 4.12 4.40 6.78 10.00 1.43 1.44 .33 10.00 

38 2.35 3.14 6.42 10.00 .35 .35 .23 10.00 

-38 20.44 20.29 .75 10.00 6.56 6.72 2.48 10.00 
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STREAM SCR U/FLOW 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

FRESH FEED 

NOT ADJUSTED 

215000 

152000 

107000 

75000 

53000 

37500 .00 .00 

26500 .00 .00 

19000 .04 .04 

13200 .26 .26 

3500 1.53 1.46 

6700 2.69 2.58 

4750 3.50 3.40 

3350 3.64 3.61 

2360 4.23 4.34 

1700 3.71 3.76 

1180 4.47 4.57 

850 4.43 4.51 

600 6.12 6.22 

425 5.99 6.05 

300 7.16 7.16 

212 6.47 6.44 

150 6.60 6.47 

106 5.47 5.32 

75 4.38 4.77 

53 4.66 4.59 

38 3.33 3.23 

-38 20.80 21.15 

0.00 

8.52 

14.01 

7.20 

6.16 

100.00 .00 5.89 

100.00 .00 7.09 

.20 5.00 6.14 

.77 5.00 5.46 

4.31 5.00 4.59 

4.22 5.00 3.71 

2.91 5.00 3.77 

.33 5.00 2.99 

2.56 5.00 3.13 

1.43 5.00 2.58 

2.18 5.00 2.16 

1.32 5.00 2.76 

1.66 5.00 2.27 

1.01 5.00 1.55 

.00 5.00 1.77 

.46 5.00 0.72 

1.35 5.00 0.95 

2.73 5.00 0.78 

2.30 5.00 0.70 

1.47 5.00 0.67 

1.46 5.00 0.53 

1.68 5.00 3.37 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 15 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 b 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 13.37 13.45 .61 5.00 .00 .22 100.00 .00 

MILL DISCH. .00 24.33 100.00 .00 .00 9.30 100.00 .00 

SCREEN FEED .00 26.43 100.00 .00 .00 11.40 100.00 .00 

SCR OVERSIZE .00 2.31 100.00 .00 .00 .51 100.00 .00 

SCR U/FLOW .00 24.12 100.00 .00 .00 10.89 100.00 .00 

MILL WATER .00 8.57 100.00 .00 8.54 8.57 .30 5.00 

PBOX WATER .00 2.10 100.00 .00 2.25 2.10 6.59 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 13.23 100.00 .00 98.29 98.34 .05 3.00 

MILL DISCH. .00 15.03 100.00 .00 58.30 61.78 5.97 5.00 

SCREEN FEED .00 15.03 100.00 .00 59.70 56.87 4.75 5.00 

SCR OVERSIZE .00 1.80 iOO.OO .00 78.10 77.95 .19 10.00 

SCR U/FLOW .00 13.23 100.00 .00 54.65 54.85 .36 5.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES S T . D E V . 

37500 .00 .13 100.00 10.00 1.05 1.05 .35 10.00 

26500 .93 .62 32.81 10.00 4.35 5.21 19.84 10.00 

19000 1.48 1.63 10.28 10.00 14.18 13.18 7.08 10.00 

13200 2.41 2.70 12.22 10.00 19.20 18.19 5.28 10.00 

9500 3.13 3.24 1.73 10.00 15.24 15.36 4.05 10.00 

6700 3.48 3.63 4.31 10.00 10.74 i 0 . 9 5 1.98 10.00 

4750 4.11 4.32 5.17 10.00 6.90 6.99 1.26 10.00 

3350 4.17 4.41 5.79 10.00 4.15 4.18 .69 10.00 

2360 5.12 5.16 .72 10.00 2.85 2.88 .90 10.00 

1700 4.79 4.67 2.43 10.00 1.72 1.73 .68 10.00 

1180 5.64 5.15 8.73 10.00 1.51 1.52 .73 10.00 

850 5.63 4.92 12.58 10.00 1.23 1.24 .74 10.00 

600 7.09 6.33 9.99 10.00 1.43 1.49 .74 10.00 

425 5.39 5.69 5.05 10.00 1.33 1.34 .58 10.00 

300 6.46 6.44 .30 10.00 1.54 1.55 .52 10. oo 

212 5.14 5.34 3.96 10.00 1.34 1.34 .32 10.00 

150 4.93 5.38 7.79 10.00 1.38 1.38 .20 10.00 

106 3.88 4.35 12.19 10.00 1.17 1.17 .05 10.00 

75 3.43 3.84 12.06 10.00 1.10 1.10 .10 10.00 

53 3.30 3.58 B.59 10.00 1.10 1.10 .02 10.00 

38 2.36 2.56 3.32 10.00 .78 .78 .07 10.00 

-33 16.41 15.83 0 . Jl 10.00 5.65 5.76 2.03 10,00 
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STREAM SCR U/FLOW 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

FRESH FEED 

NOT ADJUSTED 

215000 

152000 

107000 

75000 

53000 

37500 .00 .00 

26500 .00 .00 

19000 .06 .06 

13200 .60 .60 

9500 1.52 1.52 

6700 2.65 2.63 

4750 4.00 3.36 

3350 4.50 4.44 

2360 5.47 5.47 

1700 5.04 5.07 

1130 5.53 5.64 

350 5.28 5.42 

600 6.89 7.05 

425 6.20 6.28 

300 7.09 7.11 

212 5.94 5.89 

150 6.04 5.92 

106 4.95 4.79 

75 4.36 4.22 

53 4.01 3.32 

38 2.36 2.80 

-38 17.02 17.22 

0.00 

10.94 

13.01 

14.05 

10.56 

100.00 .00 6.32 

100.00 .00 7.07 

.09 5.00 4.80 

.66 5.00 4.46 

.15 5.00 3 .53 

.66 5.00 3.19 

1.01 5.00 2.37 

1.27 5.00 2.40 

.04 5.00 2.24 

.68 5.00 1.86 

2.01 5.00 1.53 

2.72 5.00 1.93 

2.30 5.00 1.57 

1.29 5.00 1.32 

.24 5.00 1.13 

.87 5.00 0.54 

1.94 5.00 0.69 

3.31 5.00 0.55 

3.27 5.00 0.48 

2.20 5.00 0.45 

2.15 5.00 0.37 

1.20 5.00 2.11 
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HASS BALANCE OF LORNEX C-CIRCUIT RUN §6 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 12.64 12.92 2.25 5.00 .00 .05 100.00 .00 

HILL DISCH. .00 23.93 too.00 .00 .00 8.94 100.00 .00 

SCREEN FEED .00 27.38 100.00 .00 .00 12.39 100.00 .00 

SCR OVERSIZE .00 2.61 100.00 .00 .00 .49 100.00 .00 

SCR U/FLOW .00 24.77 100.00 .00 .00 11.90 100.00 .00 

HILL WATER .00 8.39 100.00 .00 8.54 8.39 1.73 5.00 

PBOX WATER .00 3.45 100.00 .00 3.50 3.45 1.33 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 12.87 100.00 .00 97.80 99.59 1.83 3.00 

HILL DISCH. .00 14.99 100.00 .00 65.20 62.64 3.92 5.00 

SCREEN FEED .00 14.99 100.00 .00 55.50 54.75 1.35 5.00 

SCR OVERSIZE .00 2.12 100.00 .00 79.10 31.08 2.51 10.00 

SCR U/FLOW .00 12.87 100.00 .00 51.63 51.97 .65 5.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .43 .57 15.41 10.00 5.23 4.00 23.55 10.00 

13000 3.27 2.63 13.60 10.00 16.44 13.59 13.06 10.00 

13200 3.37 3.45 2.32 10.00 22.73 21.95 • 3.43 10.00 

3500 3.47 3.50 .92 10.00 17.13 16.36 1.56 10.00 

6700 3.14 3.03 3.63 10.00 8.96 9.05 .98 10.00 

4750 3.47 3.12 10.19 10.00 5.10 5.19 1.85 10.00 

3350 3.43 3.10 11.11 10.00 2.57 2.60 1.02 10.00 

2360 4.03 3.62 10.22 10.00 1.75 1.76 .53 10.00 

1700 3.76 3.27 12.92 10.00 1.02 1.02 .44 10.00 

1180 4.33 3.34 11.29 10.00 .89 .39 .23 10.00 

850 4.59 3.34 14.27 10.00 .73 .73 .28 10.00 

600 6.26 5.51 11.92 10.00 1.00 1.00 .22 10.00 

425 5.80 5.37 7.47 10.00 1.02 1.02 .13 10.00 

300 6.32 6.74 2.61 10,00 1.45 1.45 .00 10.00 

212 5.73 5.84 1.94 10.00 1.41 1.41 .14 10.00 

150 5.70 6.04 5.89 10.00 1.63 1.62 .33 10.00 

106 4.53 4.34 8.95 10.00 1.41 1.40 .47 10.00 

75 4.02 4.33 9.07 10.00 1.30 1.29 .43 10.00 

53 3.85 4.13 7.24 10.00 1.31 1.30 .42 10.00 

38 2.75 2.35 7.42 10.00 .94 .94 .41 10.00 

-38 17.04 20.05 17.68 10.00 5.98 5.91 1.20 10.00 
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STREAM SCR U/FLOW 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

FRESH FEED • 

NOT ADJUSTED 

215000 0.00 

152000 3 .66 

107000 7.61 

75000 5.37 

53000 8.71 

37500 .00 .00 100.00 .00 5.23 

26500 .00 .00 100.00 .00 8.57 

19000 .00 .00 100.00 .00 5.34 

13200 .40 .40 .02 5.00 6.63 

9500 1.30 1.30 .05 5.00 5.30 

6700 2.02 2.03 .70 5.00 3.36 

4750 2.72 2.77 1.38 5.00 4.06 

3350 3.11 3.13 2.43 5.00 3.41 

2360 3.83 3.92 2.46 5.00 3.43 

1700 3.54 3.64 2.36 5.00 2.80 

1180 4.21 4.33 2.77 5.00 2.27 

850 4.32 4.46 3.31 5.00 2.30 

600 6.07 6.26 3.08 5.00 2.35 

425 5.35 6.08 2.23 5.00 2.01 

300 7.51 7.61 1.35 5.00 1.79 

212 6.56 6.57 .17 5.00 0.80 

150 6.82 5.76 .84 5.00 1.02 

106 5.62 5.52 1.83 5.00 0.83 

75 4.33 4.39 1.33 5.00 0.75 

53 4.66 4.59 1.42 5.00 0.68 

38 3.34 3.23 1.60 5.00 0.55 

-38 23.02 22.36 2.86 5.00 3.58 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 17 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES . WATER FLOW RATES 

HE AS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 16.73 16.75 .12 5.00 .00 .38 100.00 .00 

MILL DISCH. .00 28.73 100.00 .00 .00 10.53 100.00 .00 

SCREEN FEED '.00 32.17 100.00 .00 .00 13.37 100.00 .00 

SCR OVERSIZE .00 2.28 100.00 .00 .00 .46 100.00 .00 

SCR U/FLOW .00 29.89 100.00 .00 .00 13.51 100.00 .00 

HILL WATER .00 9.70 100.00 .00 9.65 9.70 .50 5.0O 

PBQX WATER .00 3.44 100.00 .00 3.50 3.44 . 1.75 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED- .00 16.37 100.00 .00 98.01 97.75 .27 3.00 

HILL DISCH. .00 18.20 100.00 .00 61.30 63.35 2.50 5.00 

SCREEN FEED .00 18.20 100.00 .00 56.30 56.57 .57 5.00 

SCR OVERSIZE .00 1.83 100.00 .00 80.50 80.03 .59 10.00 

SCR U/FLOW .00 16.37 100.00 .00 55.00 54.78 .39 5.0 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM, RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

3 7 5 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 

2 6 5 0 0 . 6 9 . 6 5 5 . 3 4 1 0 . 0 0 6 . 1 0 6 . 4 7 5 . 9 9 1 0 . 0 0 

13000 1 .68 1 .68 . 0 8 1 0 . 0 0 1 3 . 4 4 1 3 . 6 6 1 .66 1 0 . 0 0 

13200 2 . 5 1 2 . 6 7 6 . 5 5 1 0 . 0 0 2 2 . 0 7 2 1 . 3 7 3 . 1 6 1 0 . 0 0 

3 5 0 0 4 . 0 3 3 . 3 0 3 . 1 5 1 0 . 0 0 1 8 . 0 0 1 3 . 6 4 3 . 5 5 1 0 . 0 0 

6 7 0 0 3 . 4 2 4 . 1 6 2 1 . 6 6 1 0 . 0 0 1 0 . 0 9 9 . 5 6 5 .21 1 0 . 0 0 

4 7 5 0 4 . 4 3 5 . 0 8 1 3 . 4 0 1 0 . 0 0 5 . 3 7 5 .91 1 .08 1 0 . 0 0 

3 3 5 0 4 . 8 7 4 . 3 9 2 .41 1 0 . 0 0 3 i u6 3 . 3 7 . 2 3 1 0 . 0 0 

2 3 6 0 5 . 4 7 5 . 4 6 . 1 6 1 0 . 0 0 2 . 2 4 2 . 2 5 . 2 7 1 0 . 0 0 

1 7 0 0 4 . 8 5 4 . 5 9 5 . 2 3 1 0 . 0 0 1 . 3 3 i • u3 . 3 0 1 0 . 0 0 

1180 5 . 8 5 5 . 1 3 1 2 . 2 7 1 0 . 0 0 1 .23 1 .23 .41 1 0 . 0 0 

350 5 .21 4 . 7 0 3 .81 1 0 . 0 0 . 9 7 . 9 7 . 3 0 1 0 . 0 0 

6 0 0 6 . 4 6 5 . 7 2 1 1 . 4 7 1 0 . 0 0 1 .18 1 .18 . 3 5 1 0 . 0 0 

4 2 5 5 . 4 3 4 . 9 6 8 . 7 0 1 0 . 0 0 1 . 0 9 1 . 0 9 . 3 0 1 0 . 0 0 

300 6 . 0 2 5 . 7 7 4 . 1 6 1 0 . 0 0 1.31 • 1.31 . 2 5 1 0 . 0 0 

2 1 2 4 . 8 4 4 . 9 2 1 . 6 8 1 0 . 0 0 1.21 1.21 . 1 0 1 0 . 0 0 

150 4 . 7 9 5 . 0 7 5 . 7 6 1 0 . 0 0 1 .32 1 .32 . 0 0 1 0 . 0 0 

106 3 . 9 7 4 . 3 1 8 . 6 3 1 0 . 0 0 1 .14 1 .14 .11 1 0 . 0 0 

75 3 .61 3 . 9 4 9 . 1 7 1 0 . 0 0 1 . 0 9 1 .09 . 1 5 1 0 . 0 0 

53 3 . 4 9 3 . 8 7 1 0 . 7 7 1 0 . 0 0 1 .14 1 .14 . 2 2 1 0 . 0 0 

33 2 . 5 0 2 . 7 6 1 0 . 5 2 1 0 . 0 0 . 3 2 . 8 2 . 2 5 1 0 . 0 0 

- 3 8 1 5 . 8 2 1 5 . 6 5 1 . 0 5 1 0 . 0 0 4 . 9 0 4 . 9 3 .61 1 0 . 0 0 
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STREAM 

HEAS. 

VALUES 

215000 

152000 • 

107000 

75000 

53000 

37500 .00 

26500 .00 

13000 .00 

13200 .53 

3500 2.25 

6700 3.76 

4750 5.17 

3350 5.20 

2360 5.32 

1700 4.90 

1180 5.43 

850 5.01 

600 6.08 

425 5.23 

300 6.21 

212 5.36 

150 5.57 

106 4.78 

75 4.37 

53 4.30 

33 3.07 

-38 16.85 

SCR U/FLOW 

ESTIM. RESID. RELAT. 

VALUES VALUES ST.DEV. 

.00 iOO.OO .00 

.00 100.00 .00 

.34 100.00 5.00 

.59 .35 5.00 

2.26 .38 5.00 

3.56 5.38 5.00 

4.99 3.51 5.00 

5.17 .61 5.00 

5.82 .00 5.00 

4.96 1.17 5.00 

5.57 2.52 5.00 

5.11 2.09 5.00 

6.23 2.33 5.00 

5.39 1.87 5.00 

6.27 .92 5.00 

5.34 .46 5.00 

5.48 1.55 5.00 

4.67 2.37 5.00 

4.26 2.53 5.00 

4.i7 3.01 5.00 

2.53 2.93 5.00 

16.87 .13 5.00 

FRESH FEED 

NOT ADJUSTED 

8.12 

3.04 

10.42 

9.41 

11.58 

5.67 

5.81 

4.96 

4.64 

4.01 

3.30 

3.50 

2.93 

3.14 

2.42 

1.98 

2.49 

2.05 

1.67 

1.56 

1.07 

0.77 

0.74 

0.62 

0.71 

0.54 

2.84 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 18 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS i & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 13.22 13.12 .74 5.00 .00 .60 100.00 .00 

MILL DISCH. .00 23.18 100.00 .00 .00 7.53 100.00 .00 

SCREEN FEED .00 25.84 100.00 .00 .00 10.26 100.00 .00 

SCR OVERSIZE .00 3.91 100.00 .00 .00 .35 100.00 .00 

SCR U/FLDW .00 21.93 100.00 .00 .00 3.41 100.00 .00 

MILL WATER .00 6.15 100.00 .00 6.10 6.15 .31 5.00 

PBOX WATER .00 2.66 100.00 .00 2.50 2.66 6.47 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.OEV 

FRESH FEED .00 12.53 100.00 .00 96.30 95.46 .87 3.00 

HILL DISCH. .00 15.59 100.00 .00 67.70 67.24 .68 5.00 

SCREEN FEED .00 15.59 100.00 .00 59.60 60.32 1.20 6.00 

SCR OVERSIZE .00 3.06 100.00 ,00 73.30 73.29 .01 5.00 

SCR U/FLOW .00 12.53 100.00 .00 55.43 57.11 3.03 5.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .95 .95 .27 10.00 4.83 4.85 .44 10.00 

19000 4.30 3.05 29.02 10.00 13.04 15.54 19.20 10.00 

12200 3.83 4.21 9.98 10.00 21.94 20.13 7.99 10.00 

9500 3.91 4.17 6.66 10.00 16.36 15.86 3.06 10.00 

6700 3.32 ' rs, j . J J 7.08 10.00 9.46 3.22 2.57 10.00 

4750 3.25 3.48 7.06 10.00 5.84 5.74 1.63 10.00 

3350 3.13 3.14 .23 10.00 3.06 3.07 .41 10.00 

2360 3.61 3.57 1.16 10.00 2.05 2.06 .43 10.00 

1700 3.55 3.34 6.04 10.00 1.24 1.25 .60 10.00 

1130 4.58 4.04 11.73 10.00 1.18 1.19 .77 10,00 

850 4.76 4.28 10.12 10.00 1.09 1.10 .62 10.00 

600 6.53 5.90 9.62 10.00 1.44 1.45 .63 10.00 

425 5.95 5.44 8.53 10.00 1.38 1.39 .59 10.00 

300 6.87 6.56 4.46 10.00 1.77 1.78 .49 10.00 

212 5.44 5.48 .68 10.00 1.58 1.58 .19 10.00 

150 5.26 5.55 5.52 10.00 1.75 1.75 .10 10.00 

106 4.27 4.54 6.33 10.00 1.54 1.54 .23 10.00 

75 3.37 4.06 4.78 10.00 1.44 1.44 .14 10. oo 
53 3.72 3.92 5.41 10.00 1.48 1.48 .21 10.00 

38 2.66 2.80 5.42 10.00 1.06 1.06 .27 10.00 

-36 16.25 17.97 10.57 10.00 6.48 6.49 .13 10.00 
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SCR U/FLOW 

ESTIM. RESID. 

VALUES VALUES 

STREAM 

215000 

152000 

107000 

75000 

53000 

37500 

26500 

19000 

13200 

9500 

6700 

4750 

3350 

2360 

1700 

1130 

850 

600 

425 

300 

212 

150 

106 

75 

53 

38 

-38 

MEAS. 

VALUES 

.00 

.00 

.00 

.31 

1.32 

2.19 

2.96 

3.15 

3.92 

3.79 

4.62 

4.94 

6.33 

6.30 

7.63 

6.42 

6.55 

5.35 

4.74 

4.57 

3.27 

21.14 

.00 

.00 

.00 

.31 

1.31 

2.17 

2.93 

3.15 

3.34 

3.B5 

4.74 

5.06 

6.33 

6.43 

7.73 

6.43 

6.48 

5.28 

4.63 

4.52 

3.23 

20.76 

100.00 

100.00 

100.00 

.15 

.33 

.84 

1.15 

.10 

.43 

1.47 

2.53 

2.34 

2.34 

2.11 

1.35 

.13 

1.08 

1.36 

.36 

1.13 

1.13 

1.73 

RELAT. 

ST.DEV. 

.00 

.00 

.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

FRESH FEED 

NOT ADJUSTED 

0.00 

0.00 

7.77 

3.05 

11.46 

6.71 

7.32 

7.25 

5.55 

4.54 

3.82 

4.06 

3.66 

3.37 

3.29 

2.61 

3.38 

2.33 

2.39 

2.17 

0.76 

1.18 

0.35 

0.35 

0.81 

0.67 

3.34 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 19 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS Ik 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 12.63 12.45 1.40 5.00 .00 .47 100.00 .00 

MILL DISCH. .00 23.16 100.00 .00 .00 7.39 100.00 .00 

SCREEN FEED .00 25.89 100.00 .00 .00 10.11 100.00 .00 

SCR OVERSIZE .00 4.85 100.00 .00 .00 1.06 100.00 .00 

SCR U/FLOW .00 21.04 100.00 .00 .00 9.06 100.00 .00 

MILL WATER .00 5.36 100.00 .00 5.79 5.36 1.24 5.00 

PBOX WATER .00 2.73 100.00 .00 2.50 2.73 9.05 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 11.39 100.00 .00 37.63 96.25 1.42 3.00 

MILL DISCH. .00 15.73 100.00 .00 68.30 58.11 .28 5.00 

SCREEN FEED .00 15.78 100.00 .00 53.30 60.94 1.73 6.00 

SCR OVERSIZE .00 3.79 100.00 .00 78.30 78.18 .16 5.0O 

SCR U/FLOW .00 11.93 100.00 .00 54.70 56.96 4.14 5.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM, RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES • ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .86 1.01 17.25 10.00 5.74 4.20 26.87 10.00 

19000 4.69 3.34 15.30 10.00 14.44 16.42 13.71 10.00 

13200 4.06 4.48 10.30 10.00 20.08 18.17 9.52 10.00 

9500 4.48 4.50 .43 10.00 15.73 16.07 1.73 10.00 

6700 3.97 3.62 3.86 10.00 3.37 3.36 6.29 10.00 

4750 4.04 3.23 18.83 10.00 5.73 6.21 7.27 10.00 

3350 3.76 2.78 25.97 10.00 3.00 3.16 5.38 10.00 

2360 4.03 3.23 19.39 10.00 1.38 2.03 2.62 10.00 

1700 3.67 3.05 16.93 10.00 1.22 1.24 1.52 10.00 

1180 3.77 3.75 .23 10.00 .1.11 1.11 .17 10,00 

850 4.16 3.65 12.21 10.00 .37 .38 .82 10.00 

600 5.63 5.43 3.53 10.00 1.35 1.36 .33 10.00 

425 5.31 5.62 5.87 10.00 1.38 '1.39 .18 10.00 

300 6.37 6.45 1.30 10.00 1.86 1,36 .16 10.00 

212 5.11 5.45 6.70 10.00 1.71 1.70 .31 10.00 

150 5.21 5.80 11.24 10.00 1.36 1,85 .71 10.00 

106 4.23 4.60 8.63 10.00 1.61 1.60 .57 10.00 

75 3.32 4.26 11.54 10.00 1.46 1.45 .86 10.00 

53 3.55 4.11 15.63 10.00 1.47 1.45 1.36 10.00 

38 2.54 2.84 11,34 10.00 1.05 1.04 1.04 10.00 

-38 16.73 18.13 8.37 10.00 6.75 6.76 .10 10.00 
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STREAM 

MEAS. 

VALUES 
215000 

152000 

107000 

75000 

*S 9 fill ft 

37500 .00 

26500 • .00 

19000 .00 

13200 .15 

9500 .84 

6700 1.60 

4750 2.30 

3350 2.57 

2360 3.43 

1700 3.50 

1130 4.57 

850 4.37 

600 5.62 

425 7.01 

300 7.36 

212 6.70 

150 7.20 

106 5.63 

75 5.28 

53 5.14 

38 3.51 

-38 21.68 

SCR U/FLOW 

ESTIM. RESID. RELAT. 

VALUES VALUES ST.DEV. 

.00 100.00 .00 

.00 100.00 .00 

.00 100.00 .00 

.15 .06 5.00 

.84 .08 5.00 

1.61 .85 5.00 

2.35 2.23 5.00 

2.66 3.65 5.00 

3.61 3.64 5.00 

3.62 3.45 5.00 

4.60 .57 5.00 

4.50 2.92 5.00 

6.72 1.51 5.00 

6.96 .70 5.00 

7.90 .56 5.00 

6.64 .93 5.00 

7.04 2.16 5.00 

5.54 1.57 5.00 

5.15 2.45 -5.00 

4.95 3.75 5.00 

3.41 2.75 5.00 

21.75 .32 5.00 

FRESH FEED 

NOT ADJUSTED 

0.00 

8.03 

8.80 

9.02 

11.56 

5.28 

8.14 

5.33 

4.38 

4.07 

J . J j 

3.63 

2.33 

2.99 

2.51 

2.13 

2.65 

2.23 

1.91 

1.74 

1.22 

1.65 

1.20 

0.98 

0.85 

0.62 

1.36 
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HASS BALANCE OF LORNEX C-CIRCUIT RUN 110 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 k 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 11.72 11.59 1.10 5.00 .00 .35 100.00 .00 

MILL DISCH. .00 21.44 100.00 .00 .00 8.46 100.00 .00 

SCREEN FEED .00 23.56 100.00 .00 .00 10.57 100.00 .00 

SCR OVERSIZE .00 2.27 100.00 .00 .00 .52 100.00 .00 

SCR U/FLOW .00 21.29 100.00 .00 .00 10.05 100.00 .00 

MILL WATER .00 7.58 100.00 .00 7.49 7.58 1.26 5.00 

PBOX WATER .00 2.11 100.00 .00 2.00 2.11 5.72 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 11.24 100.00 .00 98.05 97.00 1.07 3.00 

MILL DISCH. .00 12.99 100.00 . 00 60.70 60.56 .22 5.00 

SCREEN FEED .00 12.39 100.00 .00 53.50 55.13 3.04 6.00 

SCR OVERSIZE .00 1.74 100.00 .00 77.00 76.37 .17 5.00 

SCR U/FLOW .00 11.24 100.00 .00 51.73 52.81 2.09 5.00 



ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 1.36 .62 68.29 10.00 3.87 4.63 19.67 10.00 

13000 2.64 L 133 11.79 10.00 15.07 17.35 15.15 10.00 

13200 2.46 2.90 17.88 10.00 22.41 19.55 12.75 10.00 

3500 2.62 2.93 11.90 10.00 14.63 14.25 2.98 10.00 

6700 2.46 2.67 7.46 10.00 B.87 8.87 .02 10.00 

4750 2.76 3.06 10.91 10.00 5.80 5.76 .72 10.00 

3350 2.87 3.04 5.79 10.00 3.53 3.61 .43 10.00 

2360 3.43 3.63 3.33 10.00 2.45 2.47 .63 10.00 

1700 3.43 3.27 6.18 10.00 1.51 1.52 .97 10.00 

1180 4.17 3.54 15.03 10.00 1.26 1.27 1.12 10.00 

850 4.53 3.88 15.23 10.00 1.06 1.07 .90 10.00 

600 6.05 5.30 12.47 10.00 1.31 1.32 .39 10.00 

425 5.73 5.20 10.16 10.00 1.23 1.24 .79 10.00 

300 7.30 6.78 7.13 10.00 1.58 1.59 .85 10.00 

212 6.15 6.00 2.41 10.00 1.49 1.50 .68 10.00 

150 6.22 6.25 .43 10.00 1.68 1.69 .66 10.00 

106 4.98 5.29 6.31 10.00 1.45 1.45 .34 10.00 

75 4.40 4.77 8.48 10.00 1.37 1.37 .20 10.00 

53 4.08 4.51 10.64 10.00 1.37 1.37 .08 10.00 

33 2.92 3.23 10.51 10.00 .38 .98 .07 10.00 

-38 18.56 20.77 11.30 10.00 6.95 7.10 2.23 10.00 
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STREAK 

MEAS. 

VALUES 

215000 

152000 

107000 
75000 

53000 

37500 .00 

26500 .00 

19000 .00 

13200 .32 

3500 1.13 

6700 1.72 

4750 2.70 

2.98 

2360 3.83 

1700 3.43 

1180 3.77 

850 4.18 

600 5.74 

425 5.67 

300 7.42 

212 6.63 

150 6.33 

106 5.36 

75 5.40 

53 5.13 

33 3,67 

-38 

SCR U/FLOW 

ESTIM. RESID. RELAT. 

VALUES VALUES ST.DEV. 

.00 100.00 .00 

.00 100.00 .00 

.00 100.00 .00 

.32 .48 5.00 

1.18 1.08 5.00 

1.70 .39 5.00 

2.64 2.11 5.00 

2.95 1.08 5.00 

3.81 .64 5.00 

3.55 1.60 5.00 

3.89 3.23 5.00 

4.32 3.32 5.00 

5.91 2.39 5.00 

5.82 2.57 5.00 

7.58 2.13 5.00 

6.70 1.05 5.00 

6.36 .40 5.00 

5.89 1.19 5.00 

5.30 1.85 5.00 

5.00 2.51 5.00 

3.58 2.59 5.00 

22.93 1.50 5.00 

FRESH FEED 

NOT ADJUSTED 

0.00 

7.22 

4.94 

13.31 

10.18 

6.38 

8.00 

5.96 

5.80 

4.61 

4.27 

3.49 

3.17 

2.39 

2.43 

1.36 

2.65 

2.01 

1.65 

0.45 

1.65 

0.78 

0.56 

0.58 

0.55 

0.44 

2.86 
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HASS BALANCE OF LORNEX C-CIRCUIT RUN i l l 

HASS BALANCE RESULTS 

ESTIHATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 14.18 14.14 .26 5.00 .00 .26 100.00 .00 

HILL DISCH. .00 22.60 100.00 .00 .00 7.34 100.00 .00 

SCREEN FEED .00 24.93 100.00 .00 .00 10.17 100.00 .00 

SCR OVERSIZE .00 1.10 100.00 .00 .00 .22 100.00 .00 

SCR U/FLOW .00 23.83 100.00 .00 .00 3.94 100.00 .00 

MILL WATER .00 7.36 100.00 .00 7.32 7.36 .52 5.00 

PBOX WATER .00 2.33 100.00 .00 2.25 2.33 3.48 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 13.89 100.00 .00 98.63 38.13 .45 3.00 

MILL DISCH. .00 14.76 100.00 .00 65.70 65.32 .58 5.00 

SCREEN FEED .00 14.76 100.00 .00 58.10 53.22 1.32 7.00 

SCR OVERSIZE .00 .88 100.00 .00 73.60 73.53 .01 5.00 

SCR U/FLOW .00 13.89 100.00 .00 57.98 58.28 .51 3.00 



ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 1.09 .32 71.06 10.00 4.46 5.31 13.11 10.00 

15000 .88 .73 10.23 10.00 11.14 12.51 12.31 10.00 

13200 1.40 1.62 15.82 10.00 18.69 17.80 4.79 10.00 

9500 2.16 2.74 27.06 10.00 19.26 13.04 6.34 10.00 

6700 2.47 3.16 27.75 10.00 11.19 10.87 2.83 10.00 

4750 3.11 3.37 27.62 10.00 6.38 6.83 .73 10.00 

3.35 4.09 22.10 10.00 3.53 i/t JiJ .08 10.00 

2360 4.28 4.36 13.47 10.00 2.34 2.35 .53 10.00 

1700 4.13 4.37 5.73 10.00 1.46 1.47 .49 10.00 

1180 5.00 5.23 4.54 10.00 1.34 1.35 .48 10.00 

850 5.21 5.23 .33 10.00 1.19 1.20 .49 10.00 

600 7.26 6.88 5.29 10.00 1.57 1.58 .72 10.00 

425 6.58 6.08 7.53 10.00 1.50 1.51 .72 10.00 

300 7.55 6.61 12.43 10.00 1.31 1.83 .93 10.00 

212 6.07 5.42 10.69 10.00 1.59 1.60 .83 10.00 

150 5.53 5.05 9.63 10.00 1.58 1.59 .82 10.00 

106 4.37 4.03 7.82 10.00 1.36 1.37 .71 10.00 

75 3.86 3.49 3.47 10.00 1.23 1.29 .72 10.00 

53 3.54 j . ob 5.18 10.00 l. Li 1.23 .61 10.00 

38 2.71 2.46 3.32 10.00 .89 .83 .55 10.00 

-38 19.39 20.26 4.48 10.00 5.72 5.85 2.29 10.00 
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STREAM 

HEAS. 

VALUES 
2i5000 

152000 

107000 

75000 

53000 

37500 .00 

26500 .00 

19000 .05 

13200 .61 

9500 1.88 

6700 2.88 

4750 4.13 

3350 4.41 

2360 5.13 

1700 4.60 

1130 5.51 

850 5.46 

600 7.08 
r - t i 

4 i J 

300 6.70 

-->( ̂  i i i J . o l 

150 5.14 

106 4.11 

75 3.55 

53 3.44 

33 2.50 

-38 21.02 

SCR U/FLOW 

ESTIM. RESID. RELAT. 

VALUES VALUES ST.DEV, 

.00 100.00 .00 

.00 100.00 .00 

.05 .14 5.00 

.60 1.57 5.00 

1.78 5.37 5.00 

2.67 7.36 5.00 

3.79 3,26 5.00 

4.13 6.45 5.00 

5.01 3.38 5.00 

4.55 1.10 5.00 

5.47 .63 5.00 

5.48 .40 5.00 

7.21 1.34 5.00 

6.37 2.24 5.00 

6.31 3.13 5.00 

5.66 2.77 5.00 

5.27 2.53 5.00 

4.20 2.09 5.00 

3.63 2.36 5.00 

3.49 1.49 5.00 

2.56 2.24 5.00 

21.17 .71 5.00 

FRESH FEED 

NOT ADJUSTE 

13.94 

14.12 

13.85 

7.24 

7.97 

5.07 

5.70 

3.71 

3.67 

3.13 

2.09 

2.19 

2.10 

2.05 

1.64 

1.34 

1.71 

1.45 

1.22 

1.07 

0.48 

0.63 

0.47 

0.41 

0.41 

0.34 

2.01 



MASS BALANCE OF LORNEX C-CIRCUIT RUN 112 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 fc 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 13.24 13.11 1.01 5.00 .00 .43 100.00 .00 

MILL DISCH. .00 22.03 100.00 .00 ,00 6.42 100.00 .00 

SCREEN FEED .00 25.93 100.00 .00 .00 10.32 100,00 .00 

SCR OVERSIZE .00 3.63 100.00 .00 .00 .70 100.00 .00 

SCR U/FLOW .00 22.30 100.00 .00 .00 9.62 100.00 .00 

MILL WATER .00 5.29 100.00 .00 5.26 5.29 .65 5.00 

FBQX WATER .00 3.90 100.00 .00 3.50 3.90 11.45 20.00 

SOLID FL 

MEAS. ESTIM. 

STREAMS VALUES VALUES 

FRESH FEED .00 12.68 

MILL DISCH. .00 15.61 

SCREEN FEED .00 15.61 

SCR OVERSIZE .00 2.93 

SCR U/FLOW .00 12.68 

RATES 

RESID. RELAT. MEAS. 

VALUES ST.DEV VALUES 

100.00 .00 97.64 

100.00 .00 72.10 

100.00 .00 59.80 

100.00 .00 30.50 

100.00 .00 54.48 

iLP PERCENT SOLIDS 

ESTIH. RESID. RELAT. 

VALUES VALUES ST.DEV 

96.74 .92 3.00 

70.35 1.74 5.00 

60.19 .65 5.00 

30.67 .21 5.00 

56.86 4.36 5.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .59 .69 17.56 10.00 5.21 3.70 29.08 10.00 

19000 2.25 2.24 1.04 10.00 11.53 11.65 1.08 10.00 

13200 4.51 4.60 1.88 10.00 23.13 22.75 1.65 10.00 

9500 4.69 4.41 5.93 10.00 13.26 13.07 4.46 10.00 

6700 3.94 3.45 12.43 10.00 10.10 10.71 6.05 iO.OO 

4750 4.17 3.39 18.71 10.00 5.36 6.15 4.98 10.00 

3350 3.49 2.86 18.19 10.00 2.30 2.38 2.36 10.00 

2350 3.63 3.19 13.24 10.00 1.32 1.84 1.24 10.00 

1700 0 O d 2.96 11.33 10.00 1.08 1.03 .70 10.00 

1130 3.36 3.44 13.16 10.00 1.03 1.04 . 65 10.00 

350 4.03 3.73 7.51 10.00 .32 .92 • u J iO.OO 

600 5.46 5.30 2.32 10.00 1.22 1.22 .13 10.00 

425 5.25 5.20 .35 10.00 1.20 1.20 .05 10.00 

300 5.29 5.53 3.82 10.00 1.57 1.57 .17 10.00 

212 5.53 5.70 3.04 10.00 1.46 1.46 .14 10.00 

150 5.50 6.04 3.81 10.00 1.61 i .60 .53 10.00 

i06 4.51 5.03 11.48 10.00 1.38 1.37 .65 10.00 

75 4.03 4.48 11.07 10.00 1.23 1.23 .66 10.00 

53 3.36 4.33 13.40 10.00 1.27 1.26 .82 10.00 

38 2.63 2.94 3.77 10.00 .83 .37 .60 10.00 

-33 18.23 19.46 6.72 10.00 6.27 6.25 .39 10.00 
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STREAM SCR U/FLOW 

MEAS, ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

FRESH FEED 

NOT ADJUSTED 

215000 

152000 

107000 

75000 

53000 

37500 .00 .00 

26500 .00 .00 

13000 .06 .06 

13200 .40 .40 

9500 1.02 1.02 

6700 1.75 1.J7 

4750 2.68 2.75 

3350 2.74 2.33 

2360 3.41 3.50 

1700 3.31 3.33 

1130 3.38 3.99 

850 4.29 4.38 

600 6.17 6.24 

425 6.08 6.12 

300 7.70 7.68 

212 6.63 6.68 

150 7.21 7.07 

106 6.03 . 5.87 

75 5.35 5.21 

53 5.27 5.10 

38 3.50 3.42 

-38 22.47 22.52 

0.00 

O.OO 

11.30 

9.40 

10.80 

100.00 .00 5.63 

100.00 .00 7.89 

.01 5.00 8.23 

.00 5.00 6.71 

.35 5.00 6.23 

1.27 5.00 4.47 

2.67 5.00 4.32 

3.13 5.00 3.22 

2.73 5.00 3.19 

2.56 5.00 2.51 

2.94 5.00 1.97 

1.99 5.00 2.48 

1.19 5.00 1.92 

.73 5.00 1.62 

.30 5.00 1.43 

.18 5.00 0,60 

2.01 5.00 0.38 

2.61 5.00 0.71 

2.53 5.00 0.60 

3.27 5.00 0.59 

2.30 5.00 0.48 

.21 5.00 2.78 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 113 

• MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 h 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 19.20 19.05 .80 5.00 .00 .56 100.00 ,00 

HILL DISCH. .00 29.65 100.00 .00 .00 3.76 100.00 .00 

SCREEN FEED .00 32.57 100,00 .00 .00 12.68 100.00 ,00 

SCR OVERSIZE .00 1.74 100.00 .00 .00 .33 100.00 .00 

SCR U/FLOW .00 30.83 100.00 .00 .00 12.35 100.00 ,00 

MILL WATER .00 8.37 100.00 .00 3.73 8.87 .33 5.00 

PBOX WATER .00 2.92 100.00 .00 2.75 2.32 6.07 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 18.48 100.00 .00 37.38 37.04 .96 3.00 

MILL DISCH. .00 19.39 100.00 .00 57.80 67.03 1,07 5.00 

SCREEN FEED .00 19.89 100.00 .00 60.00 61.07 1.73 5.00 

SCR OVERSIZE .00 1.41 100.00 .00 81.00 80.98 .03 5.00 

SCR U/FLOW .00 18.48 100.00 .00 J O . U J 53.35 2.77 5.00 



ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .80 .30 62.73 10.00 3.47 4.21 21.28 10.00 

13000 .52 .65 24.31 10.00 17.39 3.12 47.53 10.00 

13200 3.15 2.53 19.60 10.00 25.02 31.40 25.49 10.00 

3500 2.74 3.16 15.42 10.00 17.16 17.63 3.08 10.00 

6700 3.28 3.75 14.21 10.00 8.64 8.34 2.34 10.00 

4750 4.04 4.78 18.41 10.00 4.33 4.34 1.25 10.00 

3350 4.37 4.69 7.29 10.00 2.37 2.40 1.09 10.00 

2360 5.07 5.24 3.35 10.00 1.48 1.49 .79 10.00 

1700 4.67 4.55 2.59 10.00 .31 . 32 .56 10.00 

1180 5.48 4.37 11.21 10.00 .38 .89 .64 10.00 

850 5.33 4.54 14.87 10.00 .73 . /O .57 10.00 

600 6.63 5.32 12.19 10.00 .37 .38 .69 10.00 

425 5.53 5.26 5.96 10.00 .32 .93 .60 10.00 

300 6.33 5.91 6.60 10.00 1.22 1.23 .30 10.00 

212 5.12 4.99 2.51 10.00 1.18 1.19 .72 10.00 

150 5.01 5.03 .37 10.00 1.38 1.39 .79 10.00 

106 4.14 4.21 1.59 10.00 1.30 1.31 .72 10.00 

75 3.73 3.93 5.43 10.00 1.25 1.26 .60 10.00 

53 3.66 4.06 10.95 10.00 1.31 1.32 .48 10.00 

38 2.64 2.90 3.99 10.00 .37 .37 .30 10.00 

-38 17', 64 18.77 6.43 10.00 6.57 6.81 3.63 10.00 
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STREAM SCR U/FLOW FRESH 

HEAS. ESTIH. RESID. RELAT. NOT AE 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 23.00 

107000 9.73 

75000 10.76 

53000 8.37 

37500 .00 .00 100.00 .00 4.65 

26500 .00 .00 100.00 .00 6.11 

19000 .00 .00 100.00 .00 5.06 

13200 .33 .33 .50 5.00 3.84 

9500 2.11 2.06 2.60 5.00 3.47 

6700 3.47 3.24 5.00 3.37 

4750 5,02 4.77 4.94 5.00 3.66 

3350 4.94 4.36 1.55 5.00 3.12 

2360 5.55 5.53 .44 5.00 3.30 

1700 4.78 4.33 .97 5.00 2.82 

1130 5.03 5.17 2.76 5.00 2.36 

850 4.67 4.83 n m 
U i ut 5.00 2.93 

600 6.01 6.19 3.01 5.00 2.44 

425 5.49 5.59 1.76 5.00 2.05 

300 6.15 6.27 1.34 5.00 1.33 

212 5.23 5.28 .98 5.00 0.86 

150 5.29 5.31 .30 5.00 1.03 

106 4.43 4.43 .07 5.00 0.34 

75 4.24 4.19 1.10 5.00 0.37 

53 4.39 4.27 2.73 5.00 0.35 

33 3.13 3.05 2.52 5.00 0.65 

-38 19.75 19.71 .22 5.00 4.00 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 114 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 14.37 14.43 .40 5.00 .00 .32 100.00 .00 

MILL DISCH. .00 26.22 100.00 .00 .00 10.14 100.00 .00 

SCREEN FEED .00 28.60 100.00 .00 .00 12.53 100.00 .00 

SCR OVERSIZE .00 100.00 .00 .00 .59 100.00 .00 

SCR U/FLOW .00 26.04 100.00 .00 .00 11.34 100.00 .00 

MILL WATER .00 9.23 100.00 .00 9.13 3.23 .42 5.00 

PBOX WATER .00 2.38 100.00 .00 2.50 2.38 4.66 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED ,00 14.10 100.00 .00 97.84 37.75 .03 3.00 

MILL DISCH. .00 16.03 100.00 .00 58.60 61.32 4.64 5.00 

SCREEN FEED ,00 16.08 100.00 .00 57.60 56.21 2.41 5.00 

SCR OVERSIZE .00 1.97 100.00 .00 77.15 77.01 .13 5.00 

SCR U/FLOW .00 14.10 100.00 .00 54.55 54.16 .71 5.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

HEAS, ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 ,00 100.00 .00 

26500 .42 .51 20.76 10.00 7.46 4.13 44.64 10.00 

19000 4.04 2.00 50.42 10.00 13.40 16.31 21.72 10.00 

13200 2.78 2.74 I . l i d 10.00 18.27 18.76 2.68 10.00 

9500 3.63 3.76 2.15 10.00 15.37 15.41 .25 10.00 

6700 3.94 4.02 2.15 10.00 10.42 10.44 .22 i o . o o 

4750 3.94 4.47 13.40 10.00 6.20 6.07 2.04 10.00 

3350 3.92 4.38 11.64 10.00 3.40 O i O / .34 10.00 

2360 4.47 4.92 10.05 10.00 2.49 2.43 .47 10.00 

1700 4.27 4.46 t » 0 0 10.00 1.66 1.66 .06 10.00 

1180 4.33 4.64 4.96 10.00 1.50 1.50 .32 10.00 

850 4.96 4.72 4.91 iO.OO i . 2 7 1.27 .27 10.00 

600 6.47 6.18 4.46 10.00 1.58 1.58 .27 10.00 

425 
r c r 
J • J D 5.35 3.77 10.00 1.36 1.36 .23 10.00 

300 6.51 6.27 3.65 10.00 1.60 1.60 .25 10.00 

212 5.15 5.01 2.72 10.00 1.37 1.37 .21 10.00 

150 5.09 5.13 .87 10.00 1.49 1.49 .10 iO.OO 

106 4.08 4.17 ' 2.27 10.00 1.25 1.25 .02 i o . o o 

75 3.56 j . b:2 4.37 10.00 1.19 1.13 .07 10.00 

53 3.60 3.66 1.58 10.00 1.22 1.22 .04 i o . o o 

38 2.30 2.43 5.44 10.00 .83 .33 .17 10.00 

-38 16.23 17.37 6.68 10.00 6,67 6.63 . IJ 10.00 
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STREAM SCR U/FLOW FRESH 

MEAS. ESTIM. RESID. RELAT. NOT AI 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 3.24 

107000 l u . O J 

75000 9.35 

53000 11.25 

37500 .00 .00 100.00 .00 6.01 

26500 .00 .00 100.00 .00 7.15 

19000 .00 .00 100.00 .00 5.62 

13200 .50 .50 .09 5.00 5.49 

9500 2.13 2.13 .10 5.00 4.54 

6700 3.13 3.13 .12 5.00 3.56 

4750 4.37 4.24 2.90 5.00 3.40 

3350 4.64 4.52 2.64 5.00 3.11 

2360 5.33 5.26 2.21 5.00 3.15 

1700 4.88 4.85 .68 5.00 2.61 

1130 5.00 5.08 1.53 5.00 2.03 

850 • 5.12 5.20 1.53 5.00 2.71 

600 6.72 6.33 1.57 5.00 2.16 

425 5.83 5.31 1. JJ 5.00 1.85 

300 6.33 6.93 1.40 5.00 1.55 

212 5.46 5.52 1.08 5.00 0.69 

150 5.63 5.64 .25 5.00 0.33 

106 4.59 4.58 .18 5.00 0.78 

75 4.22 4.19 .76 5.00 0.72 

53 4.00 4.00 .05 5.00 0.67 

38 2.68 2.65 1.17 5.00 0.56 

-38 18.85 18.82 .14 5.00 3.31 
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HASS BALANCE OF LORNEX C-CIRCUIT RUN 115 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 h 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 
MEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 12.33 12.76 1.34 5.00 .00 .50 100.00 .00 
HILL DISCH. .00 25.50 100.00 .00 .00 8.70 100.00 .00 
SCREEN FEED .00 27.61 100.00 .00 .00 10.31 100.00 .00 
SCR OVERSIZE .00 5.37 100.00 .00 .00 1.42 100.00 .00 
SCR U/FLOW .00 21.64 100.00 .00 .00 3.33 100.00 .00 
MILL WATER .00 6.78 100.00 .00 6.68 6.78 1.46 5.00 
PBOX WATER .00 2.11 100.00 .00 2.00 2.11 5.51 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 
MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 12.26 100.00 .00 37.50 36.10 1.44 3.00 
HILL DISCH. .00 16.81 100.00 .00 65.10 65.89 1.22 5.00 
SCREEN FEED .00 16.81 100.00 .00 50.20 60.86 1.09 5.00 
SCR OVERSIZE .00 4.55 100.00 .00 IC er 76.15 .50 5.00 
SCR U/FLOW ,00 12.26 100.00 .00 54.95 56.64 3.07 5.00 



ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .18 100.00 10.00 .66 .66 .32 10.00 

26500 1.75 1.42 18.68 10.00 4.56 5.26 15.36 10.00 

13000 5.61 3.30 30.49 10.00 11.73 14.41 22.87 10.00 

13200 3.21 3.33 19.43 10.00 16.32 13.61 19.59 10.00 

3500 4.35 4.85 11.42 10.00 15.52 14.36 3.58 10.00 

6700 3.51 3.82 8.90 10.00 9.97 3.76 2.06 10.00 

4750 3.31 3.31 2.55 10.00 6.98 7.13 2.08 10.00 

3.65 3.45 5.43 10.00 3.91 4.04 3.45 10.00 

2360 4.03 3.73 7.41 10.00 2,81 2.83 2.72 10.00 

1700 ' 3.77 3.41 3.48 10.00 1.72 1.75 1.99 10.00 

1130 4.13 3.83 3.66 10.00 1.70 1.73 1.77 10.00 

850 4.22 3.94 6.60 10.00 1.38 1.40 1.25 10.00 

600 5.48 5.23 3.38 10.00 1.66 1.68 1.07 10.00 

425 5. OB 4.98 2.04 10.00 1.60" 1.62 .94 10.00 

300 6.14 5.33 2.51 10.00 1.33 2.00 1.17 10.00 

212 5.21 5.23 .41 10.00 1.82 1.84 .33 10.00 

150 5.33 5.35 .46 10.00 1.35 1.37 .39 10.00 

106 4.27 4.57 6.92 10.00 1.73 1.73 .07 10.00 

75 3.82 4.09 6.93 10.00 1.64 1.64 .02 10.00 

JO 3.66 3.98 8.74 10.00 1.63 1.63 .27 10.00 

38 2.45 2.75 12.33 10.00 1.13 1.18 1. u 0 10.00 

-38 16,40 17.44 6.35 10.00 6.32 7.10 2.59 10.00 
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STREAM SCR U/FLOU FRESH 

HEAS. EST IN. RESID. RELAT. NOT AI 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 3.85 

107000 5.85 

75000 10.78 

53000 3.65 

37500 .00 .00 100.00 .00 6.62 

26500 . 00 .00 100.00 .00 8.57 

19000 .00 .00 100.00 .00 5.93 

13200 .21 .21 .22 5.00 6.07 

9500 1.10 1.03 .43 5.00 5.02 

6700 1.63 1.62 .69 5.00 4.45 

4750 2.72 2.71 •Vi 
• LL 

5.00 4.03 

3350 3.20 n nn 
i, iO i . o o 5.00 3.72 

2360 4.06 4.12 1.50 5.00 3.68 

1700 4.03 1.97 5.00 2.36 

1180 4.52 4.61 1.88 5.00 2.32 

850 4.81 4.89 1.56 5.00 2.32 

600 6.57 6.64 1.00 5.00 2.39 

425 6.18 6.22 .70 5.00 2.01 

300 7.40 7.46 .85 5.00 1.32 

212 6.48 6.49 .17 5.00 0.70 

150 6.60 6.61 .16 5.00 0.91 

106 5.70 c r --• J . b i 1.46 5.00 0.75 

75 5.07 4.99 1.43 5.00 0.66 

53 4.95 4.85 1.36 5.00 0.61 

33 3.44 3.34 3.02 5.00 0.50 

-38 21.40 21.26 .66 5.00 3.15 
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HASS BALANCE OF LORNEX C-CIRCUIT RUN lib 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 fc 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV •VALUES VALUES VALUES ST.DEV 

FRESH FEED 13.25 12.95 0 0^ 5.00 .00 .54 100.00 .00 

HILL DISCH. .00 22.36 100.00 .00 .00 8.13 100.00 .00 

SCREEN FEED .00 25.18 100.00 .00 .00 10.41 iOO.OO .00 

SCR OVERSIZE .00 3.01 100.00 .00 .00 .65 ioo.oo . 00 

SCR U/FLOW .00 22.17 100.00 .00 .00 3.75 100.00 .00 

HILL WATER .00 7.00 100.00 .00 6.87 7.00 i.91 5.00 

PBOX WATER .00 2.22 100,00 .00 2.00 2.22 10.81 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES' VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 12.42 100.00 .00 37.82 35.86 2.01 3.00 

MILL DISCH. .00 14.77 100.00 .00 65.20 64.33 1.33 5.00 

SCREEN FEED .00 14.77 100.00 .00 58.10 56.67 .33 4.00 

SCR OVERSIZE .00 2.36 100.00 .00 78.35 73.35 .00 5.00 

SCR U/FLOW .00 12.42 100.00 .00 54.73 56.00 2.32 3.00 



ESTIMATES Of NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .66 .75 13.46 10.00 5.75 4.70 18.32 10.00 

19000 3.06 2.06 32.63 10.00 10.85 12.93 19.16 10.00 

13200 3.32 3.51 5.73 10.00 21.42 20.45 4.55 10.00 

9500 3.72 3.64 2.06 10.00 17.42 17.89 2.6a 10.00 

6700 2.32 3.12 6.89 10.00 10.56 10.21 3.2S 10.00 

4750 3.12 3.41 9.27 10.00 6.20 6.04 •? 5 0 L i J j 10,00 

3350 3.06 3.31 8.20 10.00 3.14 3.10 1.14 10,00 

2360 3.30 3.92 .50 10.00 2,iO 2.10 .10 10.00 

1700 3.63 3.64 1.32 10.00 1.27 1.27 .16 10.00 

1130 4.53 3.87 15.61 10.00 1.10 1.11 .67 10.00 

850 4.50 4.08 9.27 10.00 .38 .98 .39 10.00 

600 6.01 5.34 11.20 10.00 1.33 1.34 .48 10.00 

425 c r i J . J l 5.10 7.42 10.00 1.26 1.26 .35 10.00 

300 6.44 5.16 4.39 10.00 . 1.70 1.71 .30 10.00 

212 5.36 5.33 .62 10.00 1.53 1.53 .13 10.00 

150 5.37 5.62 4.59 . 10.00 1.77 1.77 .13 10.00 

106 4.33 4.92 12.03 10.00 1.46 1.45 .54 10.00 

75 3.34 4.38 11.07 10.00 1.31 1.30 .50 10.00 

53 4.03 4.25 5.49 10.00 1.34 1.34 .20 10.00 

33 2.79 2.59 7.24 10.00 .34 .34 .40 10.00 

-38 19.65 21.03 7.03 10.00 6.66 6.66 .06 10.00 
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STREAM SCR U/FLOW FRESH 

MEAS. ESTIM. RESID. RELAT. NOT AE 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 4.39 

107000 

75000 

6.89 

9.40 

53000 11.02 

37500 .00 .00 100.00 .00 5.64 

26500 .00 .00 100.00 .00 3.67 

19000 .00 .00 100.00 ,00 6.15 

13200 .30 .30 .10 5.00 5.79 

9500 .34 .94 .16 5.00 5.04 

6700 1.79 1.73 .80 5.00 3.72 

4750 2.36 2.91 1.70 5.00 4.44 

3350 3.41 0 O C 
U i J J 1.75 5.00 3.06 

2360 4.26 4.26 .10 5.00 3.35 

1700 4.07 4.09 .51 5.00 2.39 

1180 4.25 4.39 3.25 5.00 2.33 

850 4.57 4.67 2.20 5.00 2.90 

600 5.94 b. 10 2.62 5.00 2.33 

425 5.72 5.83 1.90 5.00 2.05 

300 6.91 7.00 1.33 5.00 1.37 

212 6.02 6.05 .44 5.00 0.72 

150 6.40 6.35 .83 5.00 0.39 

106 5.75 5.58 3.03 5.00 0.30 

75 5.10 4.96 2.76 5.00 0.73 

53 4,86 4.80 1.15 5.00 0.68 

38 2.37 2.92 1.71 5.00 0.55 

-38 23.87 23.72 .62 5.00 3.55 
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HASS BALANCE OF LORNEX C-CIRCUIT RUN 117 

r 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 k 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. . MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 11.57 2,09 5.00 .00 .44 100.00 .00 

HILL DISCH. .00 20.45 100.00 .00 .00 6.08 100.00 .00 

SCREEN FEED .00 23.01 100,00 .00 .00 8.64 100.00 .00 

SCR OVERSIZE .00 3.54 100.00 .00 .00 .70 100.00 .00 

SCR U/FLOW ,00 19.47 100.00 .00 .00 7.33 100.00 .00 

HILL WATER . .00 4.33 100.00 .00 4.66 4.33 1.47 5.00 

PBOX WATER .00 2.56 100.00 .00 2.25 2.56 13.36 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

MILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 11.54 

,00 14.37 

.00 14.37 

.00 2.34 

.00 11.54 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

98.26 36.34 

71.50 70.29 

61.70 62.46 

79.35 80.03 

57.75 53.25 

1.36 3.00 

1.70 5.00 

1.22 6.00 

.18 5.00 

2.53 3.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 . 00 

26500 .63 .65 5.54 10.00 3.14 • 3.30 5.20 10.00 

13000 2.73 2.62 5.76 10.00 12.52 13.28 6.05 10.00 

13200 o. J3 7.66 10.00 18.59 17.28 7.07 10.00 

3500 4.83 4.63 4.22 10.00 17,36 18.10 4.27 10.00 

6700 3.56 3.80 6.61 10.00 11.76 11.36 3.44 iO.OO 

4750 3.34 3.43 2.30 10.00 7.15 7.10 .65 10.00 

3350 3.07 2,88 6.11 10.00 3.40 3.45 1.59 10.00 

2360 3.43 3.11 10.89 10.00 2.14 2.17 1.43 10.00 

1700 3.46 2.91 15.95 10.00 1.22 1.23 1.20 10.00 

1180 4.29 j . J i . 17.97 10.00 1.07 1.08 .96 10.00 

850 4.56 4.07 10.69 10.00 1.02 1.03 .55 10.00 

600 5.94 5.31 .47 10.00 1.43 1.43 .13 10.00 

425 5.68 5.83 2.57 10.00 1.45 1.45 .02 10.00 

300 7.19 7.21 .31 10.00 1.90 1.90 .12 10.00 

212 5.91 5.87 ,69 10.00 1.73 1.73 .17 10.00 

150 5.32 5.73 .75 10.00 1.95 1.95 .19 10.00 

106 4.55 4.63 3.06 10.00 1.68 1.68 .10 10.00 

75 3.34 3.96 3.12 10.00 1.55 1.55 .13 10.00 

53 3.74 3.32 4.76 10.00 1.46 1.46 .26 10.00 

38 2.42 2.57 6.33 10.00 .95 .95 .42 10.00 

-38 17.51 19.06 8.85 10.00 6.53 6.52 .17 10.00 
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MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

NOT ADJUSTED 

215000 

152000 

107000 

75000 

53000 

37500 .00 .00 

26500 .00 .00 

19000 • .00 .00 

13200 -!•-> .22 

3500 1.31 1.31 

6700 1.95 1.34 

4750 2.54 2.53 

3350 2.71 2.74 

2360 3.27 3.34 

1700 3.22 3.32 

1180 3.98 4.12 

850 4.71 4.82 

600 6.99 7.01 

425 6.93 6.30 

300 3.50 3.52 

212 6.86 6.83 

150 6.63 6.72 

106 5.46 5.43 

75 4.58 4.55 

53 4.57 4.52 

38 3.02 2.37 

-38 22.48 22.13 

0.00 

0.00 

13.42 

16.02 

12.35 

100.OO .00 6.14 

100.00 .00 5.85 

100.00 .00 4.35 

.03 5.00 3.32 

.27 5.00 4.10 

.66 5.00 3.48 

.34 5.00 3.27 

1.17 5.00 2.77 

2.15 5.00 2.72 

3.03 5.00 2.03 

3.43 5.00 1.72 

2.37 5.00 2.11 

.34 5.00 1.67 

.40 5.00 1.33 

.20 5.00 1.13 

.38 5.00 0.53 

.39 5.00 0.67 

.56 5.00 0.54 

.60 5.00 0.46 

1.02 5.00 0.43 

1.50 5.00 0.36 

1.55 5.00 2.27 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 118 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH, RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 11.83 11.81 .15 5.00 .00 .28 100.00 .00 

MILL DISCH. .00 20 . 4 6 100.00 .00 .00 7.43 100.00 .00 

SCREEN FEED .00 24.07 100.00 .00 .00 11.03 100.00 .00 

SCR OVERSIZE .00 1.30 100.00 .00 .00 .36 100.00 .00 

SCR U/FLOW .00 22.27 100.00 .00 .00 10.73 100.00 .00 

HILL WATER ,00 6.35 100.00 .00 6.82 6.35 .42 5.00 

PBOX WATER .00 3.61 100.00 .00 3.50 3.61 3.01 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 11.54 100.00 .00 37.37 37.66 .32 3.00 

HILL DISCH. .00 12.97 100.00 ,00 63.30 63.41 .17 5.00 

SCREEN FEED .00 12.97 100.00 .00 54.60 53.31 1.27 5.00 

SCR OVERSIZE .00 1.44 100.00 .00 73.80 73.37 .08 5.00 

SCR U/FLOW .00 11.54 100.00 .00 51.00 51.81 1.53 4.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 . 0 0 100.00 . 0 0 . 0 0 . 0 0 100.00 . 0 0 

25500 . 4 4 . JO 2 0 . 3 4 10.00 10.67 4 . 3 0 5 5 . 0 1 10.00 

13000 3 . 4 1 2 . 3 1 17.57 10.00 2 2 . 0 1 /Di 36 15.21 i o . oo 

13200 3.17 3 . 1 2 1.72 10.00 2 4 . 4 6 ' 2 5 . 5 4 4 . 4 0 10.00 

3500 2 . 3 3 2 . 3 4 2 0 . 1 2 10.00 11.63 12.33 10.29 10.00 

5700 2 ,17 2 . 0 8 4 . 2 1 10.00 6 . 0 2 6.14 2.01 1 0 . 0 0 

4750 2 . 5 4 2 . 2 0 13.50 10.00 3 . 3 3 3 . 4 6 2 . 4 0 10.00 

3350 2 . 5 2 2 . 3 6 6 . 4 5 10.00 1 .73 1 .80 .72 10.00 

2360 3 . 1 4 3 . 0 5 2 . 6 0 10.00 1 .30 1 .30 .27 10.00 

1700 Oi i.4- 3 . 0 5 5 . 2 7 10.00 . 8 3 . 6 3 . 2 5 10.00 

1130 4 . 1 0 3.74 8 . 3 3 10.00 .76 .76 .27 10.00 

850 4 . 3 8 4 . 0 7 7 . 0 5 10.00 . 6 8 . 6 8 . 2 0 10.00 

600 6 . 0 5 5 . 5 8 7.77 10.00 . 3 2 . 3 2 .24 10.00 

425 5 . 8 7 5 . 4 6 7 . 0 2 10.00 . 3 6 . 9 6 . 2 4 1 0 . 0 0 

300 7 . 4 3 7 .04 5 . 2 3 10.00 1 .36 1.36 17 . bj 10.00 

212 6 . 2 1 6 . 1 5 . 3 6 10.00 1 . 3 5 1 .35 . 1 8 10.00 

150 6 . 1 3 5 . 4 2 3 . 7 5 10.00 1 . 5 5 1.55 . 0 8 10.00 

106 5 . 0 4 5 . 4 2 7 .47 10.00 1.40 1 .40 . 0 6 10.00 

75 4 . 3 3 4 . 6 2 6 . 7 8 10.00 1.30 1.30 . 0 7 10.00 

53 4 . 2 2 4.81 14.02 iO.OO 1.28 1.28 10.00 

33 2 . 8 5 3 . 1 5 10.38 10.00 . 3 3 . 8 3 •iC 10.00 

-3B 13.81 2 2 . 0 2 11.18 10.00 j . 4 ii 5 . 4 5 .31 i o . o o 

i ~ft 



STREAM SCR U/FLOW FRESH 

MEAS. ESTIM. RESID. RELAT. NOT AD 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 0.00 

107000 13.23 

75000 16.03 

53000 2.33 

37500 .00 .00 100.00 .00 6.12 

26500 .00 .00 100.00 .00 8.51 

19000 .00 .00 100.00 .00 7.10 

13200 00 .06 5.00 5.89 

3500 1.01 1.03 1.62 5.00 5.19 

6700 1.56 1.57 .73 5.00 4.09 

4750 1.99 2.04 2.50 5.00 4.16 

3350 2.33 2.43 1. J J 5.00 3.49 

2360 3.25 3.23 .84 5.00 3.40 

1700 3.28 3.33 1.43 5.00 2.65 

1130 4.02 4.11 2.22 5.00 2.10 

850 4.41 4.43 1.30 5.00 2.69 

600 6.03 6.16 2.16 5.00 2.13 

425 5.30 6.02 2.00 5.00 1.85 

300 7.61 7.74 1.76 5.00 1.67 

212 6.70 6.75 .72 5.00 1.23 

150 7.06 7.03 .43 5.00 0.31 

106 6.01 5.32 1.54 5.00 0.67 

75 5.11 5.04 1.40 ' 5.00 0.73 

cn J j 5.45 5.25 . 3.63 5.00 0.68 

33 3.52 3.43 2.59 5.00 0.51 

-38 24.38 24.07 1.27 5.00 2.53 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 119 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 16.65 16.53 .73 5.00 .00 .49 100.00 .00 

HILL DISCH. .00 29.13 100.00 .00 .00 11.70 100.00 .00 

SCREEN FEED .00 30.14 100.00 .00 .00 12.71 100.00 .00 

SCR OVERSIZE .00 1.79 100.00 .00 .00 .40 100.00 .00 

SCR U/FLOW .00 *:8 • 35 100.00 .00 .00 12.31 100.00 . 00 

HILL WATER ,00 10.81 100,00 .00 10.68 10.31 1.24 5.00 

PBOX WATER .00 1.01 100.00 .00 1.00 1.01 .84 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 16.03 100.00 .00 97.93 97.02 .93 3.00 

HILL DISCH. .00 17.43 100.00 .00 53.70 59.32 1.92 5.00 

SCREEN FEED .00 17 ••• ^ 
1 /. to 

100.00 .00 58.30 57.32 .82 5.00 

SCR OVERSIZE . 00 1.39 100.00 .00 77.30 77.75 .06 5.00 

SCR U/FLOW .00 16.03 100.00 .00 55.25 56.56 2.38 5.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

3TREAHS SCREEN FEED SCR OVERSIZE 

HEAS • ESTIH, RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 . 00 

26500 .23 .28 20.29 10.00 6.02 3.46 42.52 10.00 

13000 1.33 1.40 29.56 10.00 14.31 17.53 17.53 10.00 

13200 2.30 1.93 13.47 10.00 13.94 21.77 3.13 10.00 

3500 2.27 2.65 16.63 10.00 15.02 13.68 8.34 10.00 

6700 2.68 3.17 18.44 10.00 9.12 3.66 5.09 10.00 

4750 3.43 3.34 10.06 10.00 5.75 5.67 1.37 10.00 

3350 3.98 4.00 cr. . JO 10.00 - 00 3.33 .06 10.00 

2360 5.11 4.73 5.48 10.00 2.45 2.46 .23 10.00 

1700 4.84 4.33 9.37 io.oo 1.57 1.57 .23 10.00 

1130 5.70 4.35 13.22 10.00 1.44 1.44 .26 10.00 

850 4.89 9.32 10.00 1.24 1.24 .16 10.00 

600 8.63 6.30 5.87 10.00 1.57 1.57 .10 10.00 

425 5.53 c cc J. JJ .75 10.00 1.43 1.43 .00 10.00 

300 5.25 5.23 .53 10.00 • 1.70 1.70 .02 10.00 

212 4.37 5.10 2.66 10.00 1.50 1.50 .08 10.00 

150 4,83 5.15 5.38 10.00 1.55 1.55 .15 10.00 

106 4.19 4.37 4.35 10.00 1.32 1.32 .12 10.00 

75 3.37 4.03 1.49 10.00 1.23 1.23 .05 10.00 

53 4.09 4.20 2.65 10.00 1.31 1.31 .08 10.00 

33 2.77 2.86 3.03 10.00 .96 .36 .09 10.00 

-38 18.61 19.82 6.53 10.00 6.63 6.61 .24 10.00 
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STREAM SCR U/FLOU FRESH 

MEAS. ESTIH, RESID. RELAT. NOT AD 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 12.45 

107000 10.33 

75000 10.48 

53000 8.38 

37500 .00 .00 100.00 .00 6.63 

26500 .00 .00 100.00 .00 5.64 

13000 .00 .00 100.00 .00 4.52 

13200 .27 .27 .38 5.00 3.66 

3500 . 1.74 1.69 2.36 5.00 3.73 

6700 2.82 2.70 4.34 5.00 2.34 

4750 3.77 3.68 ••) on 
i. » wu 5.00 3.54 

OUJU 4.06 4.06 .05 5.00 3.13 

2360 4.90 4.38 1.65 5.00 2.33 

1700 .-; : i 4 . Ju 4,63 2.22 5.00 2.47 

1180 5.10 5,25 2.95 5.00 2.06 

850 5.03 5.20 2.25 5.00 2.63 

600 6.60 6,71 1.63 5.00 2.13 

425 5.88 5.31 .45 5.00 1.81 

300 6.67 6.63 .17 5.00 1.S2 

212 5.44 5.42 .43 5.00 0.76 

150 5.53 5.47 1.15 5.00 1.04 

106 4.68 4.64 .91 5.00 0.87 

75 4.28 4.27 .18 5.00 0.81 

53 4.47 4.45 .46 5.00 0.30 

38 3.04 3.02 .64 5.00 0.62 

-38 21.14 20.38 .75 5.00 3.30 
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HASS BALANCE OF LORNEX C-CIRCUIT RUN 120 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 11.82 11.53 1.92 5.00 .00 .43 100.00 .00 

MILL DISCH. .00 19.41 100.00 .00 .00 6.91 100.00 .00 

SCREEN FEED .00 22.33 100.00 .00 .00 9.83 100.00 .00 

SCR OVERSIZE .00 1.88 100.00 .00 ,00 .35 100.00 .00 

SCR U/FLOW .00 20.65 100.00 .00 .00 9.48 100.00 .00 

HILL WATER .00 6.14 100.00 .00 6.07 6.14 1.13 5.00 

PBOX WATER .00 2.92 100.00 .00 2.50 2.92 16.84 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 11.17 100.00 .00 97.71 96.33 1.41 3.00 

HILL DISCH. .00 12.50 100.00 .00 67.20 64.39 4.19 5.00 

SCREEN FEED .00 12.50 100.00 .00 55.80 55.36 .29 5.00 

SCR OVERSIZE .00 1.33 100.00 .00 73.95 79.25 .33 5.00 

SCR U/FLOW .00 11.17 100.00 .00 52.38 54.07 3.23 3.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 . 00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .39 .47 20.25 10.00 8.02 4.41 44.38 10.00 

19000 2.36 2.12 10.23 10.00 18.62 19.92 6.97 10.00 

13200 3.13 2.73 10.79 10.00 21.98 23.32 6.03 10.00 

9500 2.46 2.20 10.75 10.00 14.07 14.81 5.23 10.00 

6700 2.31 2.11 8.53 10.00 7.86 8.05 2.38 10.00 

4750 2.89 2.45 15.37 10.00 4.61 4.71 2.13 10.00 

3350 2.72 2.45 9.78 10.00 2.47 2.49 .72 10.00 

2360 • 3.26 2.33 3.17 10.00 1.53 1.59 .28 10.00 

1700 3.09 2.91 5.91 10.00 .89 .89 .10 10.00 

1180 3.73 3.40 8.31 10.00 .82 .32 .13 10.00 

850 3.33 3.56 9.49 10.00 .69 .69 .12 10.00 

600 5.35 5.08 5.02 10.00 .95 .35 .Oi 10.00 

425 5.44 5.25 n £"7 j . J / 10.00 1.02 1.02 .02 10.00 

300 7.26 6.86 5.45 10.00 1.46 1.46 ,01 10.00 

212 6.44 6.39 .74 10.00 1.50 1.50 .12 10.00 

150 6.62 6.79 2.54 10.00 1.74 1.74 .23 10.00 

106 5.53 5.82 5.21 10.00 1.59 1.53 .30 10.00 

75 4.76 5.33 13.19 10.00 1.45 1.44 .56 10.00 

53 4.69 5.18 10.54 10.00 1.49 1.48 .49 10.00 

38 2.36 3.46 IS. 33 10.00 .91 .30 .63 10.00 

-38 20.63 nn -i.j i i . i t 7.99 10.00 6.28 • -in D . i j .32 10.00 



STREAM SCR U/FLOW FRESH 

HEAS, ESTIH. RESID. RELAT. NOT Al 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 

107000 

8.67 

7.65 

75000 7.14 

53000 13.62 

37500 .00 .00 100.00 .00 7.40 

26500 .00 .00 100.00 .00 8.06 

19000 .00 .00 100.00 ,00 7.11 

13200 .35 .35 .25 5.00 4.56 

9500 .69 .63 .72 5.00 4.22 

6700 1.39 1.41 '1.24 5.00 3.64 

4750 2.12 2.13 2.56 5.00 3.31 

3350 2.40 2.45 2.03 5.00 2.60 

2360 3.10 3.16 1.34 5.00 2.67 

1700 3.10 3.15 1.53 5.00 2.22 

1180 3.63 3.71 2.16 5.00 1.86 

850 3.81 3.30 2.31 5.00 2.48 

600 5.43 5.57 1.51 5.00 2.06 

425 5.68 5.75 1.21 5.00 1.75 

300 7.33 7.51 1.72 5.00 1.63 

212 6.33 6.37 .64 5.00 0.66 

150 7.40 7.33 .15 5.00 0.33 

106 6.38 6.32 .32 5.00 0.77 

75 6.06 5.36 3.35 5.00 0.72 

53 5.77 5.62 2.52 5.00 0.67 

33 3,35 3.76 4.76 5.00 0.52 

-38 24.34 24.22 .43 5.00 3.03 

I FEED 

iDJUSTED 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 121 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 12.95 12.73 1.70 5.00 .00 .44 100.00 . 00 

HILL DISCH. .00 21.87 100.00 .00 . 00 6.33 100.00 .00 

SCREEN FEED .00 24.10 100.00 .00 .00 8.62 100.00 . 00 

SCR OVERSIZE .00 3.96 100.00 .00 .00 .77 100.00 .00 

SCR U/FLOW .00 20.13 100.00 .00 .00 7.35 100.00 .00 

HILL WATER .00 5.18 100,00 .00 5.11 5.18 1.33 5.00 

PBOX WATER .00 2.23 100.00 .00 2.00 2.23 11.32 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 12.29 100.00 .00 98.23 96.53 1.73 3.00 

MILL DISCH. .00 15.48 100.00 .00 72.20 70.79 1.36 5.00 

SCREEN FEED .00 15.48 100.00 .00 62.20 64.25 3.23 5.00 

SCR OVERSIZE .00 3.13 100.00 .00 30.70 80.59 .14 5,00 

SCR U/FLOW .00 12.29 100.00 .00 53.20 61.03 3.03 4.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 . 0 0 . 0 0 100.00 . 0 0 . 0 0 . 0 0 100.00 . 0 0 

26500 1 .36 . 8 7 3 5 . 3 9 10.00 3 . 5 2 4 . 2 3 2 0 . 0 3 10.00 

13000 3 . 3 0 2 . 9 8 9 . 6 6 10.00 13.01 14.45 11.05 10.00 

13200 3 . 3 2 4 . 2 1 10.10 10.00 20.71 15.42 6 . 2 2 10.00 

3500 4 . 6 3 4 . 3 4 5 . 3 1 10.00 17.33 17.32 ,21 10.00 

6700 3 . 6 5 4 . 2 2 i c co 10.00 10.21 3 . 5 5 6 . 4 6 10.00 

4750 3 . 3 8 4 . 0 5 19.90 10.00 5 . 2 2 5 . 3 4 6 . 0 3 1 0 . 0 0 

3350 3 . 2 2 3 . 5 4 9 . 8 2 10.00 3 . 1 5 3.11 1.21 i o . o o 

2360 0. /o 3 . 8 3 4 . 1 6 10.00 2 ,14 2 , 1 4 . 0 3 i o . o o 

1700 3 . 4 4 3 . 3 9 1 .56 10.00 1.31 1 .32 . 4 4 10.00 

1130 3 . 3 6 3 . 7 3 4 . 4 8 10.00 1.13 1.20 C f 
• J / 10.00 

850 4 . 1 3 3 . 9 2 6 . 5 0 10.00 1.11 1.12 . 6 3 10.00 

600 5 . 6 4 5 . 3 5 5 . 0 9 10.00 1-.38 1.33 . 5 3 10.00 

425 5 . 3 3 5 . 1 2 4 . 9 3 10.00 t n r * 1 .34 . 5 8 10.00 

300 6 . 5 2 6 . 0 3 7.47 10.00 1 .66 1.67 . 3 0 10.00 

212 5 . 2 6 4 . 9 8 5 . 3 8 1 0 . 0 0 11 JO 1.54 .70 10.00 

150 5 . 2 5 5 . 1 3 2 . 3 0 10.00 1.64 1 . 6 5 CC 
1JJ 10.00 

106 4 . 4 9 4 . 3 5 3.14 10.00 1 . 5 0 1.51 . 5 8 10.00 

75 4 . 0 6 3 . 3 6 4 . 9 4 10.00 1 .33 1 .40 . 6 9 10.00 

53 4 . 1 2 3 . 8 9 5 . 4 8 10.00 1.46 1.47 . .76 10.00 

38 2 . 6 2 2 . 6 0 . 6 3 10.00 1.01 1.01 . 3 0 10.00 

- 3 8 17.92 . 16.91 5 . 5 5 10.00 6 . 6 6 6.74 1.21 10.00 
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STREAM SCR U/FLOW FRESH 

MEAS. ESTIH. RESID. RELAT. NOT AC 

215000 
VALUES VALUES VALUES ST.DEV. 

10.15 

152000 

107000 

73000 

53000 

4.61 

14.02 

6.04 

10.38 

37500 .00 .00 100.00 .00 6.13 

26500 .00 .00 100.00 .00 8.03 

19000 • 00 .00 100.00 .00 4.74 

13200 .25 .25 .13 5.00 4.55 

9500 1.57 1.56 .34 5.00 4.23 

6700 2.30 2.83 2.43 5.00 3.21 

4750 3.75 3.53 4.35 5.00 3.22 

3350 2.23 5.00 2.49 

2360 4.33 4.34 .94 5.00 2.40 

1700 3.31 3.92 , 33 5.00 2.02 

1180 4.41 4.45 1.02 5.00 1.62 

850 4.58 4.65 1.44 5.00 2.04 

600 6.31 6.38 1.17 5.00 1.68 

425 6.04 6.11 1.14 5.00 1.46 

300 7.05 7.17 1.65 5.00 1.32 

212 5.80 5.87 1.22 5.00 0.54 

150 6.00 6.03 .56 5.00 0.71 

106 5.05 5.09 .74 5.00 0.59 

75 4.45 4.50 -1.10 5.00 0.53 

CI 4.47 4.52 1.21 5.00 0.48 

33 3.01 3.02 .18 5.00 0.39 

-38 22.31 22.04 1.22 5.00 i ?o 
i . JU 
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HASS BALANCE OF LORNEX C-CIRCUIT RUN 122 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 h 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 15.11 15.03 .55 5.00 .00 .42 100.00 ,00 

MILL DISCH. .00 26.52 100.00 .00 .00 9.73 100.00 .00 

SCREEN FEED .00 2B.72 100.00 .00 .00 12.00 100.00 .00 

SCR OVERSIZE .00 2.63 100.00 .00 .00 .56 100.00 .00 

SCR U/FLOW .00 26.04 100.00 .00 .00 11.44 100.00 . 00 

MILL WATER .00 3.31 100.00 .00 3.71 3.81 1.16 5.0O 

PBOX WATER .00 2.21 100.00 .00 2.25 2.21 1.91 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 14.61 100.00 .00 98.09 37.21 . 30 3.00 

MILL DISCH. .00 16.73 100.00 ,00 59.80 63.08 5.49 5.00 

SCREEN FEED .00 16.73 100.00 .00 57.50 58.24 1.26 8.00 

SCR OVERSIZE .00 2.12 100.00 .00 79.60 73.17 .54 5.00 

SCR U/FLOW .00 14,61 100.00 .00 56.45 56.08 .65 3.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .10 100.00 10.00 .79 .79 .39 10.00 

26500 1.78 .66 62.81 10.00 4.30 5.22 21.38 iO.OO 

19000 2.59 2.04 21.30 10.00 13.09 15.73 20,14 10.00 

13200 2.57 3.02 17,36 10.00 21.89 20.16 7.30 10.00 

9500 3.00 3.66 22.12 10.00 16.26 15.10 7.14 10.00 

6700 2.79 3.59 28.55 10.00 10.39 9.52 8.33 10.00 

4750 3.45 4.24 23.00 10.00 6.03 5.90 2.11 10.00 

3350 3.73 4.08 9.34 10.00 3.38 3.40 .60 10.00 

23fa0 4.41 4.62 4.34 10.00 2.23 2.25 .73 10.00 

1700 4.07 4.02 1.32 10.00 1.36 1.37 .73 10.00 

1180 4.84 4.57 5.59 10.00 1.24 1.25 .30 10.00 

850 4.88 4.54 6.93 10.00 1.07 1.08 .72 10.00 

600 6.31 6.01 4.78 10.00 1.39 1.40 .82 10.00 

425 5.63 5.41 3.84 10.00 1.33 1.34 .77 10.00 

300 6,55 6.44 3.35 10.00 1.70 1.72 .35 10.00 

212 5.46 r -pn 4.37 10.00 1.51 1.52 .30 10.00 

150 5,23 5.13 1.39 10.00 1.61 1.62 .87 10.00 

106 4.24 4.23 .25 10.00 1.32 1.33 .66 10.00 

75 3.68 3.73 1.47 10,00 1.20 1.21 . JO 10,00 

53 3.63 U . / J 1.99 10.00 1.25 1.26 . JO 10.00 

38 2.53 2.49 1.44 10,00 .35 .35 .43 10,00 

-38 18.38 18.35 .16 10.00 5.81 5.98 2.33 10.00 
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STREAM SCR U/FLOW FRESH FEED 

MEAS. ESTIM. RESID. RELAT. NOT ADJUSTED 

215000 
VALUES VALUES VALUES ST.DEV. 

0 . 0 0 

152000 0 . 0 0 

107000 16.25 

75000 3 . 2 2 

32000 3 . 5 6 

37500 . 0 0 . 00 100.00 . 0 0 6 . 0 4 

26500 . 0 0 . 0 0 100.00 . 0 0 7 . 5 3 

iiuOO . 0 5 . 0 5 . 0 3 5 . 0 0 5.77 

13200 . 5 3 . 5 3 .76 5 . 0 0 5 . 7 6 

3500 2 . 0 7 2 . 0 0 3 . 2 6 5 . 0 0 4 . 9 5 

6700 2.31 2 . 7 2 6 . 3 3 5 . 0 0 4 . 3 8 

4750 4 . 2 6 4.00 6 . 0 5 5 . 0 0 3 . 3 3 

3350 4 . 2 7 4 . 1 8 2 . 1 8 5 . 0 0 3 . 2 0 

2360 5 . 0 2 4 . 3 7 1 .02 5 . 0 0 3 . 1 9 

1700 4 . 3 8 4 . 4 0 .47 5 . 0 0 2 . 5 1 

1130 4 . 3 3 5 . 0 5 1.44 5 . 0 0 2 . 1 2 

' 350 4 . 3 6 5 . 0 5 1.72 5 . 0 0 2 . 6 7 

600 6 . 5 9 6 . 5 8 1 .33 5 . 0 0 2 . 1 6 

425 5 . 3 4 6.01 1.10 5 . 0 0 1 .86 

300 7 . 0 5 7 .12 1 . 0 3 5 . 0 0 1.64 

212 5 . 6 3 5 . 7 6 1 . 2 0 5 . 0 0 0 . 7 3 

150 5 . 6 o 5 . 7 0 . 6 5 5 . 0 0 0 . 9 2 

106 4 . 6 4 4 . 6 5 . 2 3 5 . 0 0 0 . 7 3 

75 4.11 4.10 .21 5 . 0 0 0 . 6 4 

53 4 . 1 3 4 . 1 2 . 3 4 5 . 0 0 0 . 5 8 

33 2 . 7 2 2 . 7 3 . 4 3 5 . 0 0 0 . 4 7 

- 3 8 2 0 . 0 4 2 0 . 1 9 .76 5 . 0 0 3 . 1 3 
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HASS BALANCE OF LORNEX C-CIRCUIT RUN 123 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 15.38 15.36 ,14 5.00 .00 .31 100.00 .00 

HILL DISCH. .00 26.34 100.00 .00 .00 3.75 100.00 .00 

SCREEN FEED .00 29.03 100.00 .00 .00 12.01 100.00 .00 

SCR OVERSIZE .00 2.52 100.00 .00 .00 .48 100.00 .00 

SCR U/FLOW .00 26.58 100.00 .00 .00 11.53 100.00 .00 

HILL WATER .00 8.97 100.00 .00 3.31 8.97 .52 5.00 

PBOX WATER .00 2.25 100.00 .00 2.25 •-. -tC L, LJ i •"( 
. ii. 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 15.05 100.00 .00 . 38.40 97.97 .43 3.00 

MILL DISCH. .00 17.09 100.00 .00 62.50 63.66 1.35 5.00 

SCREEN FEED .00 17.09 100.00 .00 59.20 58.73 .79 5.00 

SCR OVERSIZE .00 2.04 100.00 .00 81.10 81,02 .10 5.00 

SCR U/FLOW .00 15.05 100.00 .00 56.45 56.62 .30 3.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

. MEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .75 .81 10.00 7.41 6.80 8.24 10.00 

13000 2.60 1.78 31.50 10.00 12.08 14.43 13.83 10.00 

13200 2.46 2.84 15.62 10.00 21.54 18.33 12.12 10.00 

3500 3.43 3.56 1.87 10.00 16.53 16.33 2.17 10.00 

6700 3.54 3.40 4.01 10.00 3.16 3.44 3.03 10.00 

4750 4.03 4.10 .15 10.00 5. /3 5.73 1.03 10.00 

3350 4.03 3.37 1.43 10.00 3.27 0. 00 .78 10.00 

2360 4.33 4.53 5.01 10.00 2.38 2.40 .76 10.00 

1700 4.38 4.06 / . 06 10.00 1.46 1.47 .58 io.oo 
1180 4.36 4.43 3.47 10.00 1.32 1.33 .55 10.00 

850 4.36 4.53 8.73 10.00 1.15 1.16 .47 10.00 

600 6.73 6.13 8.03 10.00 1.42 1.43 .48 10.00 

•10̂  5.84 5. J5 5.05 10.00 1.32 
i no 1, 00 .39 10.00 

300 6.83 6.67 2.31 10.00 1.62 1.63 .33 10.00 

212 J . 31 3.57 4.30 10.00 1.43 1.43 .12 10.00 

150 5.23 5.61 5.01 10.00 1.53 1.53 .10 10.00 

106 4.27 4.53 7.43 10.00 1.40 1.40 ,02 10.00 

75 3.71 3.33 7.33 10.00 1.26 1.26 .05 10.00 

53 3.41 3.85 12.31 10.00 1.33 f 00 i i JW .34 10.00 

33 2.22 
0 cn 

14.02 10.00 .35 .35 .47 10.00 

-33 16.32 17,36 6.33 10.00 5.74 .85 10.00 
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STREAM SCR U/FLOy. FRESH 

MEAS. ESTIM. RESID. RELAT. NOT AI 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 0.00 

107000 12.00 

75000 11.03 

53000 14.31 

37500 .00 • 00 iOO.OO .00 7.05 

26500 .00 .00 100.00 .00 6.84 

19000 .06 .06 .16 5.00 5.93 

13200 .67 .66 .90 5.00 4.03 

3500 1.75 1.75 .12 5.00 4.41 

6700 2.56 2.58 . // 5.00 3.74 

4750 3.36 3.37 . 15 5.00 3.65 

UJJU 4.04 4.06 . 53 5.00 3.28 

2360 4.32 4.83 1.34 5.00 3.16 

1700 4.33 4.41 1.32 5.00 2.58 

1130 4.81 4.92 2.26 5.00 2.10 

850 4.88 4.98 2.13 5.00 2.65 

600 6.69 6.83 2.10 5.00 2.12 

425 6.03 6.12 1.45 5.00 1.75 

300 7.29 7.36 .31 5.00 1.53 

212 6.19 6.13 .95 5.00 0.74 

150 6,23 6.15 1.25 5.00 0.92 

i06 5.11 5.02 1.72 5.00 0.73 

75 4.43 4.35 1.72 5.00 0.64 

53 4.34 4.19 3.40 5.00 0.57 

33 2.37 2.76 3.35 5.00 0.43 

-38 19.05 13.92 .63 5.00 3.14 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN #24 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 8< 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 13.79 13.72 .54 5.00 .00 .38 100,00 .00 

MILL DISCH. . 00 22.78 100.00 .00 .00 7.24 iOO.OO .00 

SCREEN FEED .00 26.36 100.00 .00 .00 10.82 100.00 .00 

SCR OVERSIZE .00 2.73 100.00 ,00 .00 .53 100.00 .00 

SCR U/FLOW . 00 23.64 100.00 .00 .00 10.30 100.00 .00 

MILL WATER .00 6.34 100.00 .00 6.29 6.34 .73 5.00 

PBOX WATER .00 3.5B 100.00 .00 3.50 3.58 2.31 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 13.34 100.00 .00 o 98.04 97.26 .79 3.00 

MILL DISCH. .00 15.54 100.00 .00 56.90 68.21 1.96 5.00 

SCREEN FEED .00 15.54 100.00 .00 59.00 58.95 .09 6.00 

SCR OVERSIZE ,00 2.20 100.00 .00 30.85 30.57 * Li. 5.00 

SCR U/FLOW .00 13.34 100.00 .00 56.23 56.44 .37 3,00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. • VALUES VALUES VALUES ST.DEV, 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 1.54 .30 48.22 10.00 4.62 J . b j 21.83 10,00 

13000 2.34 2.68 5.70 10.00 16.57 13.18 9.73 10.00 

13200 3.01 3.30 3.50 10.00 21.07 20.43 3.02 10.00 

3500 3.15 3.52 11.61 10.00 16.30 15.72 3.56 10.00 

6700 2.32 3.02 30.02 10.00 9.75 8.30 14.91 10.00 

4750 2.35 3.33 12.85 10.00 5.34 
•r -ic 
J . LJ 1.67 10.00 

3350 2.87 3.30 14.32 10.00 2.87 2.83 1.24 10.00 

2360 3.67 3.30 6.26 10.00 1.38 1.33 .12 10,00 

1700 3.56 3.58 .44 10.00 1.25 1.25 .36 10.00 

1130 4.25 4.23 .44 10.00 1.27 1.28 .40 10.00 

350 4.71 4.45 5.44 10.00 1.11 1.12 .52 10,00 

600. 6.77 6.23 7.28 10.00 1.40 1.41 .64 10.00 

425 6.20 5.71 7.35 10.00 1.34 1.35 .65 10.00 

300 7.34 6.33 5.58 10.00 1.67 1.68 .63 10.00 

212 5.73 5.55 4.13 10.00 1.46 1.47 .59 10.00 

150 5.51 5.48 .60 10.00 1.54 1.55 .49 10.00 

106 4.35 4.61 5.30 10.00 1.34 1.34 .15 10.00 

75 3.30 3.34 .33 10.00 1.24 1.24 .-i.-i 10.00 

53 3.84 3.38 3.58 10.00 1.33 
4 nn 
1 • %J<J .23 10.00 

38 2.61 2.63 2.55 10.00 .38 .33 .15 10.00 

-33 18.32 18.77 .23 10.00 5.63 5.73 1.74 10.00 
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STREAM SCR U/FLOW "FRESH 

HEAS. ESTIM. RESID. RELAT. NOT AI 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 7.51 

107000 12.81 

75000 10.31 

53000 6.41 

37500 .00 .00 100,00 .00 5.76 

26500 .00 .00 100.00 .00 7.11 

13000 .12 .12 .05 5.00 5.86 

13200 .47 .47 .31 . 5.00 5.52 

3500 1.52 1.50 1.13 5.00 4.31 

6700 2.29 2.15 6.32 5.00 4.46 

4750 3.10 3.01 2,34 5.00 3.73 

3350 3.51 3.37 3.35 5.00 2.98 

2360 4.23 4.22 1.43 5.00 3.05 

1700 3.36 3.36 .04 5.00 2.47 

1180 4.71 4.72 .13 5.00 1.93 

850 4.34 5.00 1.31 5.00 2.45 

600 6.36 7.08 1.73 5.00 2.00 

425 6.31 6.43 1.85 5.00 1.73 

300 7.63 7.80 1.39 5.00 1.57 

212 6.16 6.22 1.05 5.00 1.34 

150 6.11 6.13 .25 5.00 0.67 

106 C -V. 5.15 1.43 5.00 0.72 

75 4.33 4.33 5.00 0.62 

53 4.45 4.41 .81 5.00 0.50 

38 2.33 2.37 .57 5.00 0.46 

-38 20.80 20.83 . 43 5.00 <••. cn 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN #25 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 k 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 18.32 18.10 1.20 5.00 .00 .65 iOO.OO .00 

HILL DISCH. .00 30.10 100.00 .00 .00 10.76 100.00 .00 

SCREEN FEED .00 31.40 100.00 .00 .00 12.06 ioo.oo .00 

SCR OVERSIZE .00 2.34 100.00 .00 .00 .45 100.00 .00 

SCR U/FLOW .00 29.07 100.00 .00 .00 11.61 100.00 . 00 

HILL WATER .00 3.S7 100,00 .00 9.53 9.67 1.43 5.00 

PBOX WATER .00 1.30 100.00 .00 1.25. 1.30 4.09 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 17.46 100.00 .00 97.77 96.43 1.37 3.00 

MILL DISCH. .00 19.34 100.00 .00 65.30 64.26 1.53 5.00 

SCREEN FEED .00 19.34 100.00 .00 61.70 61.60 .17 5.00 

SCR OVERSIZE .00 1.39 100.00 .00 30.75 80.36 .14 5.00 

SCR U/FLOW .00 17.46 100.00 .00 53.70 60.05 2.30 3.00 

132 



i ESTIMATES OF NETviOf IK 3 MASS F RACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT, 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 ,00 100.00 . 00 

26500 1.17 .65 44.66 10.00 5.40 6.63 22.83 10.00 

1-3000 1.33 1.58 16.48 10.00 13.65 16.17 13.46 10.00 

13200 1.80 2.13 21,65 iO.OO 20.30 17.96 14.06 10,00 

3500 2.43 3.07 23.48 10.00 16.35 15.75 • 7.10 10.00 

6700 3.08 o. bo 17,87 10.00 9.66 3.60 .53 10.00 

4750 3.34 3.74 10,00 5.57 5.65 1.45 10,00 

3350 4.25 4.43 5,70 10.00 3.13 3.17 1.16 10.00 

2360 5.18 5.17 .20 10.00 •T •'; "t Lti.L 2.24 1.12 10.00 

1700 4.78 4.52 5.50 10.00 1.50 1.51 .32 10.00 

1180 5 * J2 4.35 6.36 10.00 1.33 1.33 .87 10,00 

350 5.41 5.04 6.32 10.00 1.20 1.21 .75 10.00 

600 5.48 5.26 3.44 10.00 1.51 1.52 .84 10.00 

425 5.54 5* oo 0* • / 0 10.00 1 • 35 1.36 .77 10,00 

300 6.28 6.07 3.23 10.00 1.61 1.62 .83 10.00 

212 4.34 4.86 1.65 10.00 1.38 1.33 .74 10.00 

150 4.94 4.33 1.12 10.00 1.52 1.53 .80 10.00 

106 4.01 4.21 4.36 10.00 1 * 00 1.34 .51 10.00 

75 3.72 3.33 5.63 10.00 1.24 1.25 .44 10.00 

53 3.87 3.98 2.87 10.00 1.38 1.39 .53 10.00 

33 2.70 2.74 1.43 10.00 .35 .96 .43 10,00 

• -38 18.17 18.08 .47 10.00 6.15 6.34 3.10 10.00 
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STREAM SCR U/FLOW FRESH 

MEAS. ESTIM. RESID. RELAT. NOT hi 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 11.32 

107000 7.75 

75000 6.88 

53000 14.43 

37500 .00 .00 100.00 .00 6.15 

26500 .00 .00 100.00 .00 6.44 

19000 .00 .00 100.00 .00 5.18 

13200 .43 .48 1.32 5.00 3.92 

9500 1.77 1.70 3.74 5.00 4.18 

6700 3.11 2.98 4.03 5.00 3.66 

4750 4.28 4.18 2.33 5.00 3.72 

3350 4,70 4.64 1.37 5.00 2.38 

2360 5.43 5.43 .11 5.00 2.93 

1700 4,78 4.34 1.30 5.00 2.50 

U30 5.25 5.33 1.61 5.00 2.03 

350 5.37 5.46 1.59 5.00 2.56 

600 6.71 6.77 .38 5.00 2.04 

425 5.71 5.76 .34 5.00 1.74 

300 6.50 6.56 .85 5.00 1.55 

212 5.21 5.23 .46 5.00 1.09 

150 5.23 5.25 .33 5.00 0.87 

106 4.57 4.52 1.20 5.00 0.69 

75 4.28 4,22 1.41 5.00 0.32 

53 4.29 4.26 .66 5.00 0.63 

33 2,34 2.93 .32 5.00 0.43 

-38 13.34 19.41 .35 5.00 2.90 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 126. 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 k 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 12.96 12.71 1.52 5.00 .00 .43 100.00 .00 

HILL DISCH. .00 23.47 100,00 .00 .00 6.38 100.00 ,00 

SCREEN FEED .00 26.59 100.00 .00 .00 10.01 100,00 .00 

SCR OVERSIZE .00 J . Jl 100.00 .00 .00 1.20 100.00 ,00 

SCR U/FLOW .00 2i.02 100.00 .00 .00 3.30 100.00 .00 

MILL WATER ,00 5.19 100.00 .00 5.12 5.13 1.30 5.00 

PBOX WATER .00 3.13 100.00 .00 2.75 : « Ui 1 0 13.67 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 12.22 100.00 ,00 37,38 36.14 3.00 

MILL DISCH. ,00 16.53 100.00 .00 71.60 70.63 1.27 5.00 

SCREEN FEED .00 16.53 100.00 .00 bi.oO 62.38 .13 5.00 

SCR OVERSIZE ,00 4.37 100.00 .00 73.20 73.42 .23 5.00 

SCR U/FLOW .00 12.22 100.00 .00 56.75 58.13 2.43 3.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 ,00 100.00 .00 .00 .00 100.00 . 00 

26500 .73 .78 6.88 10.00 3.22 2.96 7.33 10.00 

19000 4.17 3.41 13.20 10.00 11.44 12.35 13.23 10.00 

13̂ 00 5.76 5.23 3.10 10.00 18.01 19.23 6.80 10.00 

3500 4.77 5,01 5,06 10.00 16.20 15.43 4.41 10.00 

6700 3.70 4.26 15.18 10.00 12.00 10.45 12.88 10.00 

4750 3.40 3.64 6.34 10.00 6.35 6.60 3.63 10.00 

3350 3.06 3.03 1.60 10.00 0* J i •> w .51 10.00 

2360 3.33 3.15 6.30 10.00 2.31 2.34 1.25 10.00 

1700 2.33 2.73 4.82 10.00 1.31 1.32 .53 10.00 

1180 0 07 
J i W f 3.17 5.32 10.00 1.15 1.15 .54 10.00 

850 3.60 3.38 6.12 10.00 1.03 1.03 .47 10.00 

600 5.06 4.85 2.24 10.00 1.47 1.47 .13 10.00 

425 4.31 4.30 .23 10.00 1.48 1.48 .03 10.00 

300 6.32 8.31 .13 10.00 2.01 2.01 .03 10.00 

212 5.47 5.54 1.32 10.00 1.83 1.83 .11 10.00 

150 5.64 5.32 5.01 10.00 2.13 2.12 .48 10.00 

106 4.75 5.03 5.82 10.00 1.84 1.83 .58 10.00 

75 4.23 • 4.30 1.53 10.00 1.67 1.67 .15 10.00 

cn JO 4.14 4.32 4.27 10.00 1.73 1.78 .47 10.00 

38 2.73 2.74 1.31 10.00 1.17 1.17 10.00 

-38 17.81 13.10 1.66 10.00 7.50 7.43 .13 10.00 
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STREAM SCR U/FLGH FRESH 

HEAS. ESTIH. RESID. RELAT. NOT AI 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 6.30 

107000 12.13 

75000 7.54 

53000 3.57 

37500 ,00 .00 100.00 .00 5.57 

26500 .00 .00 100.00 .00 3.03 

i3000 .00 .00 100.00 .00 6.34 

13200 .31 .31 .03 5.00 5.01 

3500 1.27 1.27 . Li. 5.00 4.26 

6700 2.08 2.05 1 cn 1. JO 5.00 4.24 

4750 2.50 2.5S .33 5.00 3.42 

3350 2.84 2.85 .33 5.00 2.36 

2360 3.33 3.44 1.34 5.00 3.13 

1700 3.28 3.31 1.06 5.00 2.52 

1180 3.84 3.33 1.32 5.00 2.01 

850. 4.16 4.22 1.33 5.00 2.65 

600 6.15 6.13 .62 5.00 2.12 

425 5.11 6.12' .17 5.00 1.81 

300 7.33 7.35 .13 5.00 1.56 

6.36 6.85 .i7 5.00 0.77 

150 7.36 7.28 1.06 5.00 0.38 

106 • r nr 6.17 1.29 5.00 0.78 

75 5.25 5.24 .26 5.00 0.71 

53 5.27 tr * •-. <J> Li- .30 5.00 0.65 

38 3 • ̂ 3 3.30 .43 5.00 0.45 

-38 21.38 21.39 .05 5.00 3.25 

FtED 

DJUSTED 
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MASS BALANCE OF LORNEX C-CIRCUIT RUN 127 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 k 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 11.85 11.61 2 . 0 2 5 . 0 0 . 0 0 * 0/ 100.00 . 0 0 

HILL DISCH. . 00 2 0 . 6 9 100.00 . 0 0 . 0 0 7 . 3 6 100.00 . 0 0 

SCREEN FEED . 0 0 2 2 . 8 1 100.00 . 0 0 . 0 0 3 . 9 8 100.00 . 0 0 

SCR OVERSIZE . 00 2 . 1 0 100.00 . 0 0 . 0 0 .51 100.00 . 0 0 

SCR U/FLOW . 00 20.71 100.00 , 0 0 . 0 0 3 . 4 7 100.00 . 0 0 

HILL WATER . 00 6 . 3 7 100.00 . 0 0 6 . 3 3 6 . 3 7 2 . 0 5 5 . 0 0 

PBOX WATER . 0 0 2 . 1 3 100.00 . 0 0 2 . 0 0 i* lo' 6 . 4 0 2 0 . 0 0 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. . RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED . 0 0 11.24 iOO.OO . 0 0 9 8 . 6 4 3 6 . 7 7 1 . 8 3 3 . 0 0 

MILL DISCH. . 0 0 12.33 100.00 . 0 0 6 0 . 7 0 6 2 . 0 2 2 . 1 8 5 . 0 0 

SCREEN FEED . 0 0 12.83 100.00 . 0 0 5 4 . 9 0 5 6 . 2 4 2 . 4 4 5 . 0 0 

SCR OVERSIZE . 00 1 .59 100.00 . 0 0 7 6 . 0 5 75.73 . 4 2 5 . 0 0 

SCR U/FLOW . 0 0 11.24 100.00 . 0 0 cn i « JO. l o 5 4 . 2 6 2 .12 5 . 0 0 

138 



E S T I M A T E S OF NETWORK 3 MASS FRACT IONS 

STREAMS SCREEN FEED SCR O V E R S I Z E 

MEAS . E S T I M . R E S I D . R E L A T . HEAS . E S T I M . R E S I D . R E L A T . 

VALUES VALUES VALUES S T . D E V . VALUES VALUES VALUES S T . D E V . 

3 7 5 0 0 . 00 . 0 0 1 0 0 . 0 0 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 

2 6 5 0 0 . 3 5 .31 1 1 . 7 3 1 0 . 0 0 2 . 2 5 2 . 4 9 1 0 . 4 6 1 0 . 0 0 

19000 3 . 1 7 1 .73 4 5 . 4 2 1 0 . 0 0 1 0 . 6 1 1 3 . 4 3 2 4 . 2 3 1 0 . 0 0 

13200 2 .01 2 . 2 4 1 1 . 4 3 1 0 . 0 0 1 7 . 2 7 1 6 . 5 5 4 . 1 5 1 0 . 0 0 

3 5 0 0 2 . 4 7 2 .31 1 7 . 3 7 1 0 . 0 0 1 6 . 7 2 1 5 . 5 0 7 . 3 2 1 0 . 0 0 

6 7 0 0 3 .11 2 0 . 3 5 1 0 . 0 0 1 2 . 3 1 1 1 . 4 8 6 . 7 3 1 0 . 0 0 

4 7 5 0 2 . 3 2 3 . 4 6 2 2 . 6 3 1 0 . 0 0 3 . 0 6 7 . 7 2 4 . 2 8 1 0 , 0 0 

3 3 5 0 2 . 3 2 3 . 5 7 2 2 . 1 7 1 0 . 0 0 
.\ n c 
4 . J J 4 . 2 6 2 . 0 8 1 0 . 0 0 

2 3 6 0 3 . 8 2 4 . 4 2 1 5 . 7 3 1 0 . 0 0 3 . 1 5 J . 1 J . 1 4 1 0 . 0 0 

1 7 0 0 3 . 3 7 4 . 1 4 4 . 2 8 1 0 . 0 0 1.B7 1 . 8 3 . 6 2 1 0 . 0 0 

1180 4 . 7 3 4 . 7 3 . 1 7 1 0 . 0 0 1 .66 1 .67 . 7 8 1 0 , 0 0 

5 . 2 6 5 .11 2 . 7 6 1 0 . 0 0 1.41 1 .42 . 7 5 1 0 . 0 0 

600 7 . 0 3 5 . 7 7 4 . 5 0 1 0 . 0 0 1 .70 1 .72 . 3 3 1 0 . 0 0 

4 2 5 6 . 3 4 6 . 0 4 4 . 7 1 1 0 . 0 0 • 1 .54 1 .55 . 8 6 1 0 . 0 0 

300 7.31 6 . 3 3 4 . 4 6 1 0 . 0 0 1 .84 1 .36 1 .00 1 0 . 0 0 

212 5 , 7 6 5 . 5 3 2 . 3 3 1 0 . 0 0 1 .53 1 .60 . 8 4 1 0 . 0 0 

150 5 . 6 2 5 . 5 6 1 .15 1 0 . 0 0 1 .63 1 .70 . 3 3 1 0 . 0 0 

106 4 . 3 5 4 . 5 3 4 . 0 6 1 0 . 0 0 1 . 4 7 1 .48 .51 1 0 . 0 0 

75 3 . 3 4 3 . 3 6 . 5 2 1 0 . 0 0 1 .37 1 .33 . 6 2 1 0 . 0 0 

5 3 3 . 8 7 4 . 0 0 3 . 4 2 1 0 . 0 0 1 .40 1.41 . 5 0 1 0 . 0 0 

33 2 . 6 3 2 .71 1 .14 1 0 . 0 0 . 3 8 . 3 8 . 4 0 1 0 . 0 0 

- 3 8 1 3 . 0 2 1 8 . 2 0 4 . 2 3 1 0 . 0 0 6 . 5 6 6 . 7 7 o'.Zn 1 1 0 . 0 0 
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STREAM SCR U/FLOW F R E S H 

HEAS. E S T I M . R E S I D . R E L A T . HOT AL 

2 1 5 0 0 0 
V A L U E S VALUES V A L U E S S T . D E V . 

6.42 

1 5 2 0 0 0 3 . 2 3 

1 0 7 0 0 0 18.64 

7 5 0 0 0 1 0 . 8 3 

5 3 0 0 0 8.16 

3 7 5 0 0 .00 .00 1 0 0 . 0 0 .00 4 . 1 5 

2 6 5 0 0 . 0 0 . 0 0 1 0 0 . 0 0 .00 6.46 

13000 .07 .07 .22 5 . 0 0 4.62 

1 3 2 0 0 .21 .21 .25 5.00 4.58 

3 5 0 0 1.15 1.13 1.73 5.00 3.63 

6 7 0 0 1.33 1.32 3.47 5.00 2.71 

4 7 5 0 3.01 2 . 3 5 5.17 5 . 0 0 3 . 0 7 

3 3 5 0 3.63 3.47 5.38 5.00 2 . 3 5 

2 3 6 0 4.80 4.60 4.13 5.00 2 . 1 6 

1 7 0 0 4,50 4.46 .88 5.00 1.81 

1130 5.21 5.22 .25 5.00 1.39 

8 5 0 5 . 5 3 5.64 .87 5.00 1.64 

600 7.33 7.43 1 . ifij 5.00 1.38 

4 2 5 6.53 6.63 1.34 5.00 1.22 

3 0 0 7.61 7.71 i i 00 5 . 0 0 1.12 

2 1 2 6.10 6 . 1 6 . 3 3 5.00 0.52 

150 6.07 6.10 .52 5.00 0.64 

106 5.00 4.36 .32 5.00 0.54 

75 4.21 4.21- .05 5 . 0 0 0.48 

53 4.40 4.37 .67 5.00 0.46 

38 2.36 2 . 3 6 .16 5.00 0 . 3 6 

"00 1 3 . 4 5 13.73 1.75 5 . 0 0 2.31 

2 0 0 



HASS BALANCE OF LORNEX C-CIRCUIT RUN 123 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS i & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 12.06 11.90 1.32 5.00 .00 .33 100.00 . 00 

MILL DISCH. .00 20.05 100.00 .00 .00 6.48 100.00 . 00 

SCREEN FEED .00 22.55 100,00 .00 .00 8.98 100.00 .00 

SCR OVERSIZE .00 2.56 100.00 .00 .00 .57 100.00 .00 

SCR U/FLOW .00 19.98 100.00 .00 .00 8.41 100.00 ,00 

HILL WATER .00 5.53 100.00 .00 5.58 .99 5. OO 

PBOX WATER . 00 2.50 100.00 .00 I, L-j 2.50 10.93 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 11.57 100.00 .00 98.42 97.23 1.21 3.00 

HILL DISCH. .00 13.57 100.00 .00 69.30 67.66 2.37 5.00 

SCREEN FEED .00 13.57 100.00 .00 60.10 60.17 .12 6.00 

SCR OVERSIZE .00 1.93 100.00 . 00 77.55 77.79 .31 5.00 

SCR U/FLOW .00 11.57 100.00 .00 56.63 57.91 2.26- 3.00 



ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV, 

37500 . 00 .00 100.00 .00 .00 .00 100.00 .00 

26500 1.62 .50 68.90 10.00 2.88 J. to 18.38 10.00 

13000 1.28 1.23 1.05 10.00 8.30 3.45 1.81 10.00 

13200 2.30 2.53 7.64 10.00 14.35 16.60 11.06 10.00 

3500 2.83 0 -in . J.00 15.57 10.00 17.04 15.71 7.78 10.00 

6700 2.88 3.32 15.38 10.00 12.26 11.53 5.48 10.00 

4750 2.38 3.50 21.41 10.00 3.65 8.03 6.52 10.00 

3350 2.31 3.30 13.55 10.00 5.06 4.97 1.75 10.00 

2360 3.64 3.74 2.73 10.00 3.43 3.46 .77 10.00 

1700 3.53 3.46 2.12 10.00 1.35 1.97 .33 10,00 

1180 4.13 3.85 3.14 iO.OO 1.70 1.72 1.06 10,00 

850 4.67 4.30 7.33 10.00 1.52 1.53 .83 10.00 

600 6.63 6.11 3.72 10.00 1.36 1.38 1.04 10.00 

425 6.41 5.86 8.57 10.00 1.84 1.36 • .38 10.00 

300 7,53 7.21 4.31 10.00 2.24 n ->r 
£ i t'J .35 10.00 

212 6.01 5.35 .32 10.00 1.32 1.93 .63 10.00 

150 5.37 5.03 1.36 10.00 2.04 2.05 .53 10.00 

106 4.32 5.01 1.35 10.00 1.73 1.80 .51 10.00 

75 4.02 4.24 . 5.33 10.00 1.53 1.53 •-i-i 10.00 
cn JO 4.02 4.10 2.07 10.00 1.54 1.55 .40 10.00 

38 2.66 2.71 1.73 10.00 1.01 1.01 .24 10.00 

-38 18.50 13.56 5.71 10.00 6.37 6.43 1.87 10.00 
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STREAM SCR U/FLOW FRESH 

MEAS. ESTIM. RESID. RELAT. NOT Ai 

215000 

152000 

107000 

VALUES VALUES VALUES ST.DEV. 
0.00 

5.59 

17.23 

75000 13.63 

53000 9.03 

37500 .00 .00 100.00 .00 5.37 

26500 .00 .00 100.00 .00 6.86 

13000 .06 .06 .01 5.00 4.33 

13200 .17 .17 .10 5.00 j. Jd 

3500 1.21 1.13 1.36 5.00 4.10 

6700 1.34 1.90 2.15 5.00 3.82 

4750 2.33 2.7i 4.40 5.00 3.46 

3350 3.11 2.39 5.00 2.73 

2360 3.31 3.73 .50 5.00 2.78 

1700 3.59 3.71 .59 5.00 2.18 

1180 4.14 4.22 1.84 5.00 1.75 

350 4.69 4.78 1.34 5.00 2.IB 

600 6.63 6.82 2.07 5.00 1.71 

425 6.42 £.55 2.03 5.00 1.46 

300 7.96 3.06 1.22 5.00 . -itr i . ij 

212 5.52 6.DJ .42 5.00 0.57 

150 6.30 6.73 .26 5.00 0.73 

106 5.58 5.56 .27 5.00 0.58 

75 4.76 4.70 1.21 5.00 0.51 

53 4.56 4.54 .36 5.00 0.47 

33 3.01 3.00 .34 5.00 0. 33 

-38 21.36 21.79 .76 5.00 2.55 
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HASS BALANCE OF LORNEX C-CIRCUIT RUN *2S 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 V. 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH, RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 15.24 15.48 1.57 5.00 .00 .16 100,00 .00 

HILL DISCH. .00 32.78 100.00 .00 .00 11.43 100,00 .00 

SCREEN FEED .00 35.70 100.00 .00 .00 14.35 100.00 . 00 

SCR OVERSIZE .00 7.81 100.00 . 00 .00 1.57 100.00 .00 

SCR U/FLOW .00 28.03 100.00 .00 .00 12.77 100.00 .00 

HILL WATER .00 3.70 100.00 .00 3.73 3.70 5.00 

PBOX WATER .00 2.31 100.00 .00 3.50 2.31 16.80 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST,DEV 

FRESH FEED .00 15.32 100.00 .00' 38.13 98.34 .77 3.00 

HILL DISCH. .00 21.35 100.00 .00 53.30 BO.it 10.76 5.00 

SCREEN FEED .00 21.35 100.00 .00 62.70 53.81 4.61 5.00 

SCR OVERSIZE .00 6.04 100.00 .00 30.10 73.35 .34 5.00 

SCR U/FLOW .00 lj.Oi 100.00 .00 55.38 54.52 3.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED 

HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 

26500 .94 1.04 10.99 10.00 

19000 4.70 4.22 10.25 10.00 

13200 S.48 8.56 .39 10.00 

9500 3.24 3.11 1 . 5 0 10.00 

6700 6.57 6.56 1.31 10.00 

4750 5.75 5.78 .45 10.00 

3350 4.59 4.65 1.26 10.00 

2360 4.53 4.49 .93 10.00 

1700 3.42 3.29 3.85 10.00 

1130 n 3. ib 4.67 10.00 

850 3.06 3.04 .53 10.00 

600 3.32 3.74 2.20 10.00 

425 3.57 3.53 1.10 10.00 

300 4.60 4.56 .80 10.00 

212 4.16 4.19 .75 10.00 

150 4.35 4.45 2.35 10.00 

106 3.80 3.79 •-*-* 
, LI 10.00 

75 3.31 •} •;h 2.42 10.00 

JO 3.35 3.25 2.33 10.00 

33 1.54 1.94 26.20 10.00 

-38 13.50 14.33 3.07 iO.OO 

SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. 

'ALUES VALUES VALUES ST.DEV. 

.00 .00 100.00 .00 

4.31 3.63 14.37 10.00 

13.80 14.32 3.13 10.00 

28.83 28.36 1.63 10.00 

13,36 13.47 .56 10.00 

3.33 3.85 .83 10.00 

4.44 4.43 * LL 10.00 

2.10 2.10 % LL 10.00 

1.23 1.28 .04 10.00 

.74 .74 •V-j 
t LL 

10.00 

.67 .67 .25 10.00 

.56 .56 .02 10.00 

.70 .70 .10 10.00 

.72 .72 .04 10.00 

1.04 1.04 .02 10,00 

1.05 1.05 .08 10.00 

1.27 1.27 . 23 10.00 

1.15 1.15 .01 10.00 

1.08 1.08 .13 10.00 

1.12 1.12 .25 10.00 

.75 .73 3.63 10.00 

5.09 5.07 .46 10.00 
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STREAM SCR U/ FLOW FRESH 

MEAS. ESTIM. RESID. RELAT. NOT AI 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

152000 16.60 

107000 

75000 

S.30 

3.07 

53000 8.40 

37500 .00 .00 100.00 .00 5.48 

26500 .00 .00 100.00 .00 7.43 

19000 .00 .00 100.00 .00 6.15 

13200 . to .75 .01 5.00 5.03 

3500 3.62 . 3.63 .23 5.00 4.52 

6700 5.40 5.40 .03 5.00 3.78 

4750 6.30 6.31 .10 5.00 2.32 

5.66 J. bj .11 5.00 2.64 

2360 T -J.-i 

J. /o 
5.75 .38 5.00 2.63 

1700 4.25 4.23 .98 5.00 2.14 

1130 4\ 10 4.15 1.16 5.00 1.71 

850 4.01 4.02 .26 5.00 2.4i 

600 4.30 4.33 .65 5.00 1.71 

425 4.62 4.64 .33 5.00 1.51 

300 5.33 5.35 .36 5.00 1.35 

212 5.43 5.43 .02 5.00 0,63 

150 5.73 5.71 .33 5.00 0.75 

106 4.82 4.83 .20 5.00 0,63 

75 4.05 4.03 .65 5.00. 0.55 

un 4.06 4.03 .76 5.00 0.51 

33 2.63 2.42 7.35 5.00 0.41 

-38 18.02 i7.53 .13 5.00 2.53 
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HASS BALANCE OF LORNEX C-CIRCUIT RUN »30 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 

PULP FLOW RATES 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV 

15.33 15.48 1.00 5.00 

.00 33.35 100.00 .00 

.00 36.84 100.00 .00 

.00 3.61 100.00 .00 

.00 28.23 100.00 .00 

. 00 3.76 100.00 .00 

.00 2.99 100.00 .00 

SOLID FLOW RATES 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV 

1 & 2 VARIABLES 

WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV 

.00 .24 100.00 .00 

.00 11.81 100.00 .00 

. 00 14.80 100.00 .00 

.00 1.31 100.00 .00 

.00 12.38 100.00 , 00 

3.74 3.76 .13 5.00 

3.50 2.33 14.68 20.00 

PULP PERCENT SOLIDS 

MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV 

STREAMS 

FRESH FEED 

MILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

HILL WATER 

PBOX WATER 

STREAMS 

FRESH FEED 

HILL DISCH. 

SCREEN FEED 

3CR OVERSIZE 

SCR U/FLOW 

.00 15.25 

.00 22.04 

.00 22.04 

.00 6.30 

.00 15.25 

iOO.OO .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

98.20 38.46 

53.20 65.11 

63.60 53.84 

73.60 . 78.33 

54.45 54.01 

.27 3.00 

1.33 5.00 

5.32 5.00 

.84 5.00 

.81 3.00 



hSTIHATES Of NETWORK 3 HASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

HEAS, ESTIH. n m T n RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 , 00 . 0 0 100.00 . 0 0 . 0 0 . 0 0 100.00 . 0 0 

26500 1.52 1 -in 13.36 10.00 3 . 4 8 3 . 3 6 14.24 1 0 . 0 0 

13000 3 . 6 3 3 . 3 2 6 . 2 7 10.00 13.36 12.72 4 . 3 0 10.00 

13200 7 . 6 4 8 . 1 2 6 . 2 4 10.00 25.64 2 5 . 0 7 2.22 10.00 

3500 3 . 5 5 8. /b 2.51 10.00 20.51 2 0 . 3 2 r n 1 . -JJ 10.00 

6700 6 . 8 3 6 . 7 2 1.61 i o . o o 10.69 10.96 2 . 5 4 10.00 

4750 3 , 3 1 o. 53 3.74 10.00 4 . 9 9 5 . 0 8 1.81 10.00 

3350 4 . 7 9 4 . 5 1 5 . 7 6 10.00 2 . 5 8 2 . 6 2 1 .33 10.00 

2360 4 . 3 7 4 . 4 3 3 . 0 3 10.00 1 . 6 3 1.70 1.14 10.00 

1700 3.61 u« U J 7.81 10.00 . 9 9 1 .00 . 8 2 10.00 

1130 3 . 5 4 3 . 0 3 14.41 10.00 . 8 5 .37 1.22 10.00 

350 o i o3 2 . 3 2 13.47 10.00 .74 . 7 5 1 . 0 3 10.00 

600 4 . 2 1 3 . 7 3 10.24 10.00 . 3 9 . 3 0 .31 10.00 

425 3 . 3 0 3 . 5 8 5.77 1 0 . 0 0 . 8 9 . 3 0 . 5 6 10.00 

300 4 . 3 8 4 . 6 2 5 . 3 3 10.00 1.26 1.27 . 6 3 10.00 

212 4 . 2 5 4 . 1 4 2 . 5 8 10.00 1.19 1.19 . 4 2 10.00 

150 4 . 6 0 4 . 5 6 . 8 4 10.00 1.45 1 .45 . 3 2 10.00 

106 n in. u. / j 3 . 8 7 3 . 7 2 10.00 1.14 1.14 .16 10.00 

75 3 . 0 7 n "r 
u. i. J 

5.77 10.00 1 . 0 5 1.05 . 4 3 10.00 

53 2 . 9 9 i i , 37 12.73 10.00 1 . 0 6 1 . 0 5 1.22 10.00 

38 1.47 1.30 2 2 . 1 5 10.00 . 5 9 .57 2 . 6 4 10.00 

- 3 3 12.76 14.41 i 2 . 3 4 10.00 4 . 9 5 4.31. . 7 3 10.00 



STREAM SCR U/FLOW FRESH 

MEAS. ESTIM. RESID. RELAT. HOT At 

215000 
VALUES VALUES VALUES ST.DEV. 

0.00 

ISiOOO 4.15 

107000 7.23 

75000 8.70 

53000 7.58 

37500 .00 .00 100.00 .00 7.58 

26500 .00 .00 100.00 .00 3.28 

13000 .00 . 00 100.00 . 00 6.67 

13200 .56 .56 .05 5.00 7.35 

3500 6,35 3.33 .03 5.00 6.20 

6700 4.81 4.83 .40 5.00 4.38 

4750 5.77 5.32 .33 5.00 4.53 

3350 5.25 j i ob 1 97 

1 • <JU 

5.00 3.63 

2360 5.61 5.71 1.35 5.00 3.63 

1700 4.25 4.37 1.73 5.00 2.78 

1130 3.33 3.39 2.30 5.00 2.15 

850 3.73 3.30 2.78 5.00 2.53 

600 4.35 5.06 2.30 5.00 2.05 

425 4.71 4.78 1.44 5.00 1.79 

300 6.03 6.11 1.40 5.00 1.62 

212 5.41 5.45 ,80 5.00 O.bO 

150 5.32 5.35 .44 5.00 0.93 

106 5.12 5.03 ,66 5.00 0.73 

75 4.23 4.23 "• 1.20 5.00 0.69 

53 4,55 4.41 3.15 5.00 0.64 

33 2.50 2.34 6.40 5.00 0.53 

. -38 13.16 13.58 2.53 5.00 3.30 
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APPENDIX I I I . 

LORNEX C-CIRCUIT: FULL-SCALE SIZE DISTRIBUTION PLOTS 
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LORNEX C CIRCUIT ADJ. SIZE DISTRIBUTIONS RUN #1 
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LORNEX C CIRCUIT ADJ. SIZE DISTRIBUTIONS RUN #2 
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LORNEX C CIRCUIT ADJ. SIZE DISTRIBUTIONS RUN #4 
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LORNEX C CIRCUIT ADJ. SIZE DISTRIBUTIONS RUN #5 
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LORNEX C CIRCUIT ADJ. SIZE DISTRIBUTIONS RUN #6 
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LORNEX C CIRCUIT ADJ. SIZE DISTRIBUTIONS RUN #7 
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LORNEX C CIRCUIT ADJ. SIZE DISTRIBUTIONS RUN #8 
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LORNEX C CIRCUIT ADJ. SIZE DISTRIBUTIONS RUN #10 
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APPENDIX IV. 

LORNEX C-CIRCUIT: ADJUSTED 60CM DATA 



MASS BALANCE OF 60CH CIRCUIT LORNEX RUN 1 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 fc2 VARIABLES 

PULP FLOW RATES HATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .46 .45 .49 5.00 ,00 .01 100.00 .00 

MILL DISCH. 1.25 1.23 1.93 5.00 .00 .34 100.00 .00 

SCREEN FEED 53.37 53.72 .65 15.00 .00 52.83 100.00 .00 

SCR OVERSIZE .40 .44 9.30 10.00 .00 - .01 100.00 .00 

SCR U/FLOW 52.97 53.28 .58 20.00 .00 52.83 100.00 .00 

MILL WATER .00 .34 100.00 .00 .34 .34 .58 5.00 

SUMP WATER .00 52.49 100.00 .00 52.17 52,49 .61 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .44 100.00 .00 99.19 97.96 1.24 5.00 

MILL DISCH. .00 .89 100.00 .00 71.69 72.40 .99 10.00 

SCREEN FEED .00 .89 100.00 .00 2.00 1.65 17.25 1000.00 

SCR OVERSIZE .00 .44 100.00 .00 93.81 101.67 8.38 10.00 

SCR U/FLOW .00 .44 100.00 .00 .83 .83 .51 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS MILL DISCHARGE SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES S T . D E V . 

13200 .45 .46 3.19 5.00 .96 .93 3.26 5.00 

9500 4.70 3.22 31.43 5.00 5.42 6.45 18.93 5.00 

6700 18.84 20.87 10.75 5.00 44.41 41.73 6.03 5.00 

4570 17.47 16.67 4.59 5.00 30.69 33.34 8.62 5.00 

3350 3.80 9.56 8.59 5.00 16.98 16.00 5.74 5.00 

2360 4.28 4.12 3.71 5.00 1.44 1.45 .84 5.00 

1700 2.00 1.92 3.75 5.00 .07 .07 .08 5.00 

1180 1.63 1.60 1.66 5.00 .02 .02 .01 5.00 

850 1.33 1.30 2.01 5.00 .01 .01 .01 5.00 

600 1.41 1.43 1.65 5.00 .00 .00 100.00 .00 

425 1.63 1.54 5.48 5.00 .00 .00 100.00 .00 

300 1.95 2.05 5.15 5.00 .00 .00 100.00 .00 

212 2.29 2.36 3.15 5.00 .00 .00 100.00 .00 

150 3.33 3.25 2.49 5.00 .00 .00 100.00 .00 

106 3.51 3.50 .37 5 .00 .00 .00 100.00 .00 

75 3.58 3.63 1.26 5.00 .00 .00 100.00 .00 

53 3.98 4.02 .99 5.00 .00 .00 100.00 .00 

38 3.23 3.01 6.93 5.00 .00 .00 100.00 .00 

-38 15.56 15.46 .65 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW 

HEAS. E S T I H . R E S I D , 
V A L U E S V A L U E S V A L U E S 

37500 

26500 

19000 

13200 .00 .00 100.00 

9500 .00 .00 100.00 

6700 .00 .00 100.00 

4750 .00 .00 100.00 

3350 . 3.16 3.11 1.68 

2360 6.62 6.79 2.58 

1700 3.66 3.78 3.27 

1180 3.14 3.19 1.46 

850 2.55 2.60 1.82 

600 2.92 2.87 1.83 

425 2.34 3.08 4.31 

300 4.36 4.10 5.95 

212 4.90 4.72 3.59 

150 6.36 6.49 2.10 

106 6.99 6.99 .06 

75 7.37 7.25 1.62 

53 8.15 8.04 1.37 

38 5.68 6.01 5.85 

-38 31.21 30.99 .71 

F R E S H F E E D H I L L CONTENTS 

R E L A T . NOT NOT 
ST.DEV. A D J U S T E D A D J U S T E D 

0.54 0.40 

10.94 5.17 

16.26 27.47 

.00 12.17 19.42 

.00 9.13 15.08 

.00 6.67 5.70 

.00 6.41 5.09 

5.00 4.58 2.16 

5.00 4.62 1.63 

5.00 3.74 0.94 

5.00 3.33 0.77 

5.00 2.71 0.65 

5.00 2.49 0.67 

5.00 2.02 0.62 

5.00 1.78 0.86 

5.00 1.39 0.94 

5.00 1.43 1.23 

5.00 1.17 1.33 

5.00 1.11 1.28 

5.00 1.07 1.68 

5.00 0.77 1.11 

5.00 5.68 5.78 
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HASS BALANCE OF 60CH CIRCUIT LORNEX RUN 2 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES HATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .47 .47 .07 5.00 .00 .00 100.00 .00 

HILL DISCH. 1.17 1.13 .27 5.00 .00 .34 100.00 .00 

SCREEN FEED 55.50 55.24 .47 15.00 .00 54.41 100.00 .00 

SCR OVERSIZE .36 .37 2.83 10.00 .00 .01 100.00 .00 

SCR U/FLOW 55.14 54.87 .49 20.00 .00 54.40 100.00 .00 

HILL WATER .00 .33 100.00 .00 .34 ,33 .14 5.00 

SUHP WATER .00 54.06 100.00 .00 54.33 54.06 .49 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .47 100.00 .00 99.26 99.53 .27 5.00 

HILL DISCH. .00 .33 100.00 .00 71.50 70.84 .92 10.00 

SCREEN FEED .00 .83 100.00 .00 2.00 1.51 24.58 1000.00 

SCR OVERSIZE .00" .36 100.00 .00 94.64 98.32 3.89 10.00 

SCR U/FLOW .00 .47 100.00 .00 .86 .86 .38 10.00 

244 



ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS HILL DISCHARGE SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .10 100.00 5.00 .00 .23 100.00 5.00 

9500 3.58 4.04 12.95 5.00 11.28 9.28 17.75 5.00 

6700 18.25 18.04 1.14 5.00 40.90 41.40 1.22 5.00 

4750 17.51 17.06 2.59 5.00 38.00 38.97 2.55 5.00 

3350 8.31 7.72 7.10 5.00 9.06 9.37 3.40 5.00 

2360 4.38 4.36 .51 5.00 .67 .67 .04 5.00 

1700 2.20 2.23 1.28 5.00 .07 .07 .02 5.00 

1180 1.68 1.68 .15 5.00 .01 .01 .00 5.00 

850 1.40 1.40 .15 5.00 .01 .01 .00 5.00 

600 1.48 1.54 4.11 5.00 .00 .00 100.00 .00 

425 1.67 1.62 2.71 ' 5.00 .00 .00 100.00 .00 

300 2.06 2.22 7.66 5.00 .00 .00 100.00 .00 

212 2.49 2.61 4.64 5.00 .00 .00 100.00 .00 

150 3.49 3.48 .30 5.00 .00 .00 100.00 .00 

106 3.70 3.74 1.18 5.00 .00 .00 100.00 .00 

75 4.03 3.99 1.03 5.00 .00 .00 100.00 .00 

53 4,11 4.25 3.46 5.00 .00 .00 100.00 .00 

38 3.18 3.03 4.86 5.00 .00 .00 100.00 ,00 

-38 16.48 16.89 2.51 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

HEAS. E S T I M . R E S I D . 

V A L U E S V A L U E S V A L U E S 

37500 

26500 

19000 

13200 .00 .00 100.00 

9500 .00 .00 100.00 

6700 .00 .00 100.00 

4750 .13 .13 .00 

3350 6.22 6.45 3.65 

2360 7.12 7.21 1.21 

1700 3.93 3.90 .88 

1180 2.97 2.97 .16 

850 2.46 2.47 .41 

600 2.85 2.73 4.17 

425 2.80 2.88 2.85 

300 4.30 3.93 8.58 

212 4.84 4.62 4.58 

150 6.11 6.17 .94 

106 6.67 6.64 .51 

75 6.95 7.07 1.72 

53 7.76 7.54 2.87 

38 5.11 5.36 4.94 

-38 29.78 29.94 .55 

F R E S H F E E D M I L L CONTENTS 

R E L A T . NOT NOT 

ST.DEV. A D J U S T E D A D J U S T E D 

0.00 0.00 

8.14 6.14 

20.01 27.72 

.00 14.78 22.20 

.00 11.74 13.33 

.00 6.69 5.92 

.00 6.73 5.22 

5.00 5.33 1.58 

5.00 4.55 1.24 

5.00 3.35 0.74 

5.00 2.78 0.62 

5.00 2.17 0.53 

5.00 1.92 0.55 

5.00 1.36 0.52 

5.00 1.38 0.74 

5.00 0.97 0.81 

5.00 1.02 1.15 

5.00 0.84 1.29 

5.00 0.84 1.35 

5.00 0.81 1.56 

5.00 0.54 1.05 

5.00 4.05 5.72 
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MASS BALANCE OF 60CM CIRCUIT LORNEX RUN 3 

MASS BALANCE RESULTS 

ESTIMATES OF 

PULP FLOW RATES 

HEAS. ESTIM. RESID. 

STREAMS VALUES VALUES VALUES 

FRESH FEED .46 .46 .05 

MILL DISCH. .94 .91 2.76 

SCREEN FEED 51.04 51.69 1.27 

SCR OVERSIZE .10 .11 8.64 

SCR U/FLOW 50.94 51.57 1.25 

MILL HATER .00 .34 100.00 

SUMP WATER .00 50.78 100.00 

SOLID FLOW RATES 

HEAS. ESTIM. RESID. 

STREAHS VALUES VALUES VALUES 

FRESH FEED .00 .45 100.00 

HILL DISCH. .00 .57 100.00 

SCREEN FEED .00 .57 100.00 

SCR OVERSIZE .00 .11 100.00 

SCR U/FLOW .00 .45 100.00 

NETWORKS 1 & 2 VARIABLES 

WATER FLOW RATES 

RELAT. HEAS, ESTIH. RESID. RELAT. 

ST.DEV VALUES VALUES VALUES ST.DEV 

5.00 .00 .01 100.00 .00 

5.00 .00 .34 100.00 .00 

15.00 .00 51.12 100.00 .00 

10.00 .00 .00 100.00 .00 

20.00 .00 51.12 100.00 .00 

.00 .33 .34 .30 5 .00 

.00 50.15 50.78 1.25 30.00 

PULP PERCENT SOLIDS 

RELAT. MEAS. ESTIM. RESID. RELAT. 

ST.DEV VALUES VALUES VALUES ST.DEV 

.00 99.06 97.90 1.18 5.00 

.00 62.83 62.27 .89 10.00 

.00 2.00 1.10 45.11 1000.00 

.00 92.64 101.79 9.87 10.00 

.00 .87 .88 1.06 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS MILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

9500 2.83 3.09 9.24 5.00 16.94 15.40 9.09 5.00 

6700 5.92 5.67 4.28 5.00 26.39 28.23 6.97 5.00 

4750 6.21 6.66 7.19 5.00 34.51 33.16 3.92 5.00 

3350 5.48 5.23 4.60 5.00 18.79 19.81 5.40 5.00 

2360 4.22 3.95 6.38 5.00 3.03 3.07 1.28 5.00 

1700 2.97 3.00 1.11 5.00 .27 .27 .01 5 .00 

1180 3.25 3.31 1.87 5.00 .05 .05 .00 5.00 

850 3.21 3.23 .70 5.00 .01 .01 .00 5.00 

600 3.62 3.73 3.03 5.00 .00 .00 100.00 .00 

425 4.04 3.77 6.60 5.00 .00 .00 100.00 .00 

300 4.42 4.52 2.34 5.00 .00 .00 100.00 .00 

212 4.58 4.49 1.98 5.00 .00 .00 100.00 .00 

150 5.62 5.46 2.76 5.00 .00 .00 100.00 .00 

106 5.30 5.34 .68 5.00 .00 .00 100.00 .00 

75 5.57 5.52 .92 5.00 .00 .00 100.00 .00 

53 5.44 5.67 4.20 5.00 .00 .00 100.00 .00 

38 4.09 4.04 1.16 5.00 .00 .00 100.00 .00 

-38 23.24 23.32 .36 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH F R E S H F E E D M I L L CONTENTS 

MEAS. E S T I M . R E S I D . R E L A T . NOT NOT 

V A L U E S V A L U E S V A L U E S ST.DEV. A D J U S T E D A D J U S T E D 

3 7 5 0 0 0.71 0.00 
2 6 5 0 0 7.92 5 . 6 3 

1 9 0 0 0 16.61 2 3 . 4 3 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 .00 1 3 . 0 7 1 7 . 4 9 

9 5 0 0 .00 .00 1 0 0 . 0 0 .00 1 0 . 0 5 1 5 . 4 0 

6 7 0 0 .00 .00 1 0 0 . 0 0 .00 6.60 6 . 1 9 

4 7 5 0 .00 .00 1 0 0 . 0 0 .00 6.30 5.67 

3 3 5 0 1.55 1.57 1.05 5 . 0 0 4.27 2 . 5 3 

2 3 6 0 3 . 9 8 4 . 1 7 4 . 8 3 5.00 4 . 7 3 2 . 7 8 

1700 3 . 7 3 3 . 6 9 1.09 5 . 0 0 3.72 1.80 

1 1 8 0 4.21 4 . 1 3 1.91 5 0 0 3.31 1.58 

8 5 0 4.07 4.04 .69 5 . 0 0 2.88 1.24 

6 0 0 4.82 4.67 3 . 1 9 5.00 2.71 1.18 

4 2 5 4.46 4.72 5 . 8 5 5 . 0 0 2.02 0 . 9 3 

3 0 0 5.80 5.66 2.42 5 . 0 0 2.04 1.14 

2 1 2 5.51 5.62 1.94 5.00 1.45 1.08 

150 6.66 6.84 2 . 6 6 5.00 1.47 1.29 

106 6.72 6.68 .65 5 . 0 0 1.15 1.32 

7 5 6.84 6.90 .95 5 . 0 0 1.14 1.37 

5 3 7.43 7.09 4.54 5.00 1.09 1.48 

3 8 5.00 5 . 0 6 1.16 5 . 0 0 0.68 0 . 9 9 

- 3 8 2 9 . 2 1 2 9 . 1 6 .18 5.00 6.07 5.44 
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MASS BALANCE OF 50CM CIRCUIT LORNEX RUN 4 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .47 .47 1.67 5.00 .00 .01 100.00 .00 

HILL DISCH. 1.28 1.26 1.39 5.00 .00 .39 100.00 .00 

SCREEN FEED 54.49 55.54 1.92 15.00 .00 54.66 100.00 .00 

SCR OVERSIZE .35 .39 11.18 10.00 .00 - . 0 3 100.00 .00 

SCR U/FLOW 54.14 55.14 1.85 20.00 .00 54.69 100.00 .00 

HILL WATER .00 .40 100.00 .00 .40 .40 .40 5.00 

SUHP WATER .00 54.28 100.00 .00 53.31 54.28 1.81 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .45 100.00 .00 99.17 97.16 2.03 5.00 

HILL DISCH. .00 .37 100.00 .00 69.59 69.32 .39 10.00 

SCREEN FEED .00 .87 100.00 .00 2.00 1.57 21.35 1000.00 

SCR OVERSIZE .00 .42 100.00 .00 93.46 106.67 14.13 10.00 

SCR U/FLOW .00 .45 100.00 .00 .81 .82 1.60 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS HILL DISCHAR6E SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .32 .31 2.02 5.00 .64 .65 1.94 5.00 

9500 4.10 4.05 1.30 5.00 8.31 8.42 1.33 5.00 

6700 19.97 19.63 1.68 5.00 40.08 40.86 1.94 5.00 

4750 16.43 16.66 1.39 5.00 35.01 34.61 1.15 5.00 

3350 8.05 8.44 4.85 5.00 13.99 13.44 3.94 5.00 

2360 5.10 4 .25 16.72 5.00 1.84 1.89 2.91 5.00 

1700 2.51 2.30 8.33 5.00 .09 .09 .14 5.00 

1180 2.00 1.88 6.00 5.00 .02 .02 .03 5.00 

850 1.74 1.69 3.08 5.00 .02 .02 .02 5.00 

600 1.82 1.85 1.48 5.00 .00 .00 100.00 .00 

425 1.80 1.79 .82 5.00 .00 .00 100.00 .00 

300 1.88 2.03 8.06 5.00 .00 .00 100.00 .00 

212 1.99 2.08 4.33 5.00 .00 .00 100.00 .00 

150 2.63 2.62 .33 5.00 .00 .00 100.00 .00 

106 2.70 2.77 2.62 5.00 .00 .00 100.00 .00 

75 2.83 2.99 5.63 5.00 .00 .00 100.00 .00 

53 3.47 3.62 4.34 5.00 .00 .00 100.00 .00 

38 3.07 2.97 3.11 5.00 .00 .00 100.00 .00 

-38 17.59 18.08 2.77 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH F R E S H F E E D H I L L CONTENTS 

HEAS. E S T I H . R E S I D . R E L A T . NOT NOT 

V A L U E S V A L U E S V A L U E S S T . D E V . A D J U S T E D A D J U S T E D 

3 7 5 0 0 0 . 9 3 0.00 

2 6 5 0 0 7.12 6.09 

1 9 0 0 0 1 6 . 2 9 2 3 . 7 8 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 .00 11.81 1 8 . 5 7 

9 5 0 0 .00 .00 1 0 0 . 0 0 .00 1 0 . 8 3 1 6 . 9 3 

6 7 0 0 .00 .00 1 0 0 . 0 0 .00 6.61 6.94 

4 7 5 0 .05 . 0 5 .00 5.00 6.96 6.68 

3 3 5 0 3.85 3.32 .89 5 . 0 0 5 . 1 3 3.01 

2 3 6 0 5.82 6.42 1 0 . 3 9 5 . 0 0 4 . 9 3 2 . 3 9 

1700 4.05 4.35 7.31 5 . 0 0 3.67 1.48 

1 1 8 0 3.41 3.60 5 . 5 9 5.00 3 . 3 8 1.12 

8 5 0 3 . 1 3 3.23 3 . 1 3 5.00 2.74 0 . 7 9 

6 0 0 3 . 6 0 3 . 5 6 1.23 5 . 0 0 2 . 5 7 0.69 

4 2 5 3.40 3.44 1.08 5.00 1.90 0 . 5 3 

3 0 0 4.31 3.91 9.25 5 . 0 0 1.90 0 . 6 3 

2 1 2 4.18 4.00 4.38 5.00 1.37 0.62 

150 5.01 5 . 0 5 .73 5 . 0 0 1.49 0.75 

106 5 . 4 6 5 . 3 3 2.31 5.00 1.21 0.84 

7 5 6.11 5 . 7 5 5.81 5.00 1.11 0.85 

5 3 7.27 6.97 4.13 5 . 0 0 1.15 1.26 

3 8 5 . 5 4 5 . 7 3 3.37 5 . 0 0 0.71 0.86 

-38 3 4 . 8 1 3 4 . 8 0 .02 5 . 0 0 6.18 5 . 1 9 

2 5 2 



MASS BALANCE OF 60CM CIRCUIT LORNEX RUN 5 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .46 .45 .84 5.00 .00 .01 100.00 .00 

HILL DISCH. 1.01 1.01 .18 5.00 .00 .41 100.00 .00 

SCREEN FEED 58.53 59.26 1.25 15.00 .00 58.65 100.00 .00 

SCR OVERSIZE .16 .16 5.10 10.00 .00 .00 100.00 .00 

SCR U/FLOW 58.37 59.10 1.24 20.00 .00 58.65 100.00 .00 

HILL WATER .00 .40 100.00 .00 .40 .40 .08 5.00 

SUMP WATER .00 58.25 100.00 .00 57.53 58.25 1.24 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .45 100.00 .00 99.35 98.63 .73 5.00 

HILL DISCH. .00 .61 100.00 .00 60.16 60.08 .14 10.00 

SCREEN FEED .00 .61 100.00 .00 2.00 1.03 48.56 1000.00 

SCR OVERSIZE .00 .16 100.00 .00 92.90 98.66 '6 .20 10.00 

SCR U/FLOW .00 .45 100.00 .00 .75 .76 1.06 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS MILL DISCHARGE SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 1.25 1.29 3.25 5.00 5.03 4.86 3.29 5.00 

9500 3.09 2.99 3.36 5.00 10.87 11.25 3.54 5.00 

6700 10.12 10.70 5.70 5.00 42.34 40.32 4.77 5.00 

4750 7.79 7.41 4.91 5.00 26.49 27.92 5.40 5.00 

3350 4.94 4.78 3.27 5.00 12.80 13.15 2.72 5.00 

2360 3.34 3 .18 4.75 5.00 2.33 2.35 .96 5.00 

1700 2.25 2.25 .17 5.00 .11 .11 .01 5.00 

1180 2.18 2.14 1.95 5.00 .01 .01 .00 5.00 

850 2.1.5 2.10 2.22 5.00 .00 .00 100.00 .00 

600 2.75 2.77 .67 5.00 .00 ,00 100.00 .00 

425 3.15 3.07 2.49 5.00 .00 .00 100.00 .00 

300 3.97 4 .15 4 .65 5.00 .00 .00 100.00 .00 

212 4.44 4.43 .28 5.00 .00 .00 100.00 .00 

150 5.73 5.58 2.66 5.00 .00 .00 100.00 .00 

106 5.65 5.56 1.65 5.00 .00 .00 100.00 .00 

75 5.64 5.48 2.91 5.00 .00 .00 100.00 .00 

53 5.24 5.43 3.54 5.00 .00 .00 100.00 .00 

38 4.02 3.88 3.57 5.00 .00 .00 100.00 .00 

-38 22.32 22.86 2.41 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW F R E S H F E E D H I L L CONTENTS 

HEAS. E S T I H . R E S I D . R E L A T . NOT NOT 

V A L U E S V A L U E S V A L U E S ST.DEV. A D J U S T E D ADJUSTE 

3 7 5 0 0 0.00 0.57 

2 6 5 0 0 1 1 . 3 4 7 . 2 3 

1 3 0 0 0 2 0 . 4 0 2 8 . 3 1 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 .00 1 3 . 4 6 1 9 . 3 0 

3 5 0 0 .00 .00 1 0 0 . 0 0 .00 1 0 . 1 8 1 3 . 4 0 

6 7 0 0 .00 .00 1 0 0 . 0 0 .00 6.26 5 . 6 3 

4 7 5 0 .00 .00 1 0 0 . 0 0 .00 6.30 4.82 

3 3 5 0 1.74 1.76 .89 5 . 0 0 4.22 2.42 

2 3 6 0 3 . 3 5 3.48 3 . 6 0 5 . 0 0 4.22 1.97 

1 7 0 0 3.01 3 . 0 2 .25 5 . 0 0 3 . 3 2 1.40 

1180 2 . 8 5 2.31 1.95 5 . 0 0 3.00 1.13 

8 5 0 2 . 8 0 2 . 8 6 2 . 2 0 5 . 0 0 2 . 4 0 0.8B 

6 0 0 3 . 7 9 3.77 .58 5 . 0 0 2 . 1 6 0.88 

4 2 5 4.08 4.18 2 . 4 8 5 . 0 0 1.75 0.74 

3 0 0 5 . 3 5 5.65 4.96 5 . 0 0 1.48 0.92 

2 1 2 6.00 6.03 .44 5 . 0 0 1.16 0.87 

150 7 . 3 3 7 . 5 3 2 . 7 3 5 . 0 0 1.16 1.05 

106 7 . 4 3 7 . 5 6 1.80 5 . 0 0 0.91 1.07 

7 5 7.24 7 . 4 5 2 . 9 4 5 . 0 0 0.81 1.05 

5 3 7 . 6 6 7 . 3 8 3 . 5 9 5 . 0 0 0 . 7 4 1.10 

3 8 5 . 1 0 5.28 3 . 4 6 5 . 0 0 0 . 5 0 0 . 7 5 

- 3 8 3 1 . 5 8 3 1 . 0 6 1.65 5 . 0 0 4.24 4.52 
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MASS BALANCE OF &OCM CIRCUIT LORNEX RUN 6 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 fc 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .62 .60 2.83 5.00 .00 .01 100.00 .00 

MILL DISCH. 1.44 1.54 6.94 5.00 .00 .55 100.00 .00 

SCREEN FEED 52.80 51.97 1.55 15.00 .00 50.98 100.00 .00 

SCR OVERSIZE .43 .41 4.16 10.00 .00 .02 100.00 .00 

SCR U/FLOW 52.37 51.56 1.55 20.00 .00 50.97 100.00 .00 

HILL WATER " .00 .53 100.00 .00 .54 .53 2.56 5.00 

SUHP WATER .00 50.44 100.00 .00 51.24 50.44 1.57 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .59 100.00 .00 98.79 98.88 .09 5.00 

HILL DISCH. .00 .99 100.00 .00 64.08 64.40 .50 10.00 

SCREEN FEED .00 .99 100.00 .00 2.00 1.91 4.73 1000.00 

SCR OVERSIZE .00 .40 100.00 .00 92.36 36.26 4.22 10.00 

SCR U/FLOW .00 .59 100.00 .00 1.16 1.15 1.21 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS MILL DISCHAR6E SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .37 100.00 5.00 .00 .92 100.00 5.00 

9500 4.89 4.19 14.36 5.00 9.34 10.38 11.16 5.00 

6700 15.70 15.43 1.71 5.00 37.49 38.26 2.05 5.00 

4750 13.36 13.86 3.72 5.00 35.60 . 34.31 3.62 5.00 

3350 7.19 7.94 10.46 5.00 15.75 14.32 9.08 5.00 

2360 4.10 4.19 2.22 5.00 1.72 1.71 .36 5.00 

1700 2.14 2.26 5.60 5.00 .08 .08 .08 5.00 

1180 1.74 1.82 4.72 5.00 .01 .01 .01 5.00 

850 1.64 1.67 1.54 5.00 .00 .00 100.00 .00 

600 1.91 1.99 4.29 5.00 .00 .00 100.00 .00 

425 2.37 2.30 3.05 5.00 .00 .00 100.00 .00 

300 2.98 3.11 4.19 5.00 .00 .00 100.00 .00 

212 3.33 3.23 2.98 5.00 .00 .00 100.00 .00 

150 4.23 4.15 1.99 5.00 .00 .00 100.00 .00 

106 4.15 4.11 .94 5.00 .00 .00 100.00 .00 

75 4.30 4.15 3.39 5.00 .00 .00 100.00 .00 

53 4.23 4.28 1.13 5.00 .00 .00 100.00 .00 

38 3.25 3.04 6.46 5.00 .00 .00 100.00 .00 

-38 18.51 17.94 3.09 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW F R E S H F E E D H I L L CONTENTS 

HEAS. E S T I M . R E S I D . R E L A T . NOT NOT 

V A L U E S V A L U E S V A L U E S S T . D E V . ADJUSTED A D J U S T S 

3 7 5 0 0 0 . 3 0 0.00 

2 6 5 0 0 7.28 6.43 

1 9 0 0 0 1 6 . 7 4 2 6 . 8 4 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 .00 1 5 . 0 7 1 9 . 0 3 

9 5 0 0 .00 .00 1 0 0 . 0 0 .00 1 1 . 9 5 1 7 . 1 4 

6 7 0 0 .00 .00 1 0 0 . 0 0 .00 7.55 6.84 

4 7 5 0 .03 .03 .01 5.00 7.18 5 . 9 3 

3 3 5 0 3 . 7 6 3.63 3 . 4 5 5 . 0 0 4.46 2 . 9 0 

2 3 6 0 6.00 5.87 2 . 2 3 5 . 0 0 4 . 5 8 2 . 2 2 

1700 3 . 9 9 3 . 7 3 6.43 5 . 0 0 3.24 1.26 

1 1 8 0 3.22 3 . 0 5 5 . 3 7 5.00 2 . 9 8 0.90 

8 5 0 2.84 2 . 7 9 1.73 5,00 2 . 3 8 0 . 6 9 

6 0 0 3.51 3.34 4.88 5 . 0 0 2.21 0.69 

4 2 5 3 . 7 5 3.85 2 . 7 0 5 . 0 0 1.64 0.58 

3 0 0 5.47 5.20 4 . 8 6 5.00 1.62 0.68 

2 1 2 5.28 5.42 2 . 5 6 5 . 0 0 1.13 0 . 6 2 

150 6.84 6.95 1.59 5.00 1.21 0.68 

106 6.85 6.89 .59 5 . 0 0 0.38 0 . 6 9 

7 5 6.77 6.96 2 . 8 5 5 . 0 0 0.87 0 . 7 3 

5 3 7.28 7.17 1.51 5 . 0 0 0.94 0 . 8 3 

3 8 4.83 5 . 1 0 5 . 4 9 5 . 0 0 0.54 0.60 

- 3 8 2 9 . 5 7 3 0 . 0 2 1.51 5 . 0 0 5.14 3.71 

2 5 8 



MASS BALANCE OF SOCN CIRCUIT LORNEX RUN 7 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .47 .47 .59 5.00 .00 .01 100.00 .00 

MILL DISCH. 1.38 1.34 2.83 5.00 .00 .47 100.00 .00 

SCREEN FEED 54.88 54.54 .62 15.00 .00 53.67 100.00 .00 

SCR OVERSIZE .34 .38 10.80 10.00 .00 - . 0 3 100.00 .00 

SCR U/FLOW 54.54 54.16 .70 20.00 .00 53.70 100.00 .00 

HILL WATER .00 .49 100.00 .00 .48 .49 1.31 5.00 

SUHP WATER .00 53.20 100.00 .00 53.55 53.20 .66 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

MILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 .46 

.00 .87 

.00 .87 

.00 .41 

.00 .46 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

99.38 97.60 

62.42 64.82 

2.00 1.59 

98.54 107.74 

.85 .85 

1.79 5.00 

3.85 10.00 

20.26 1000.00 

9.33 10.00 

.51 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS HILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . VALUES VALUES VALUES ST.DEV. 

13200 .00 1.71 100.00 5.00 .00 3.62 100.00 5.00 

9500 5.50 4.05 26.33 5.00 7.32 8.56 16.91 5.00 

6700 18.06 18.37 1.73 5.00 38.82 38.80 .04 5 .00 

4750 15.03 16.83 12.00 5.00 41.22 35.55 13.75 5.00 

3350 8.62 7.65 11.21 5.00 11.13 12.02 7.38 5.00 

2360 3.95 3.9B .82 5.00 1.35 1.35 .07 5.00 

1700 1.96 1.33 1.70 5.00 .09 .09 .04 5.00 

1180 1.36 1.38 1.59 5.00 .01 .01 .01 5.00 

850 1.14 1.13 .52 5.00 .00 .00 100.00 .00 

600 1.32 1.38 4.83 5.00 .00 .00 100.00 .00 

425 1.66 1.62 2.25 5.00 .00 .00 100.00 .00 

300 2.08 2.22 6.63 5.00 .00 .00 100.00 .00 

212 2.48 2.51 1.27 5.00 .00 .00 100.00 .00 

150 3.35 3.21 4.18 5.00 .00 .00 100.00 .00 

106 3.46 3.42 1.12 5.00 .00 .00 100.00 .00 

75 3.89 3.75 3.60 5.00 .00 .00 100.00 .00 

53 4.14 4.15 .31 5.00 .00 .00 100.00 .00 

38 3.29 3.08 6.38 5.00 .00 .00 100.00 .00 

-38 18.71 17.60 5.93 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

HEAS. E S T I H . R E S I D . 

V A L U E S V A L U E S V A L U E S 

37500 

26500 

19000 

13200 .00 .00 100.00 

9500 .00 .00 100.00 

6700 .00 .00 100.00 

4750 .00 .00 100.00 

3350 3.66 3.73 1.95 

2360 6.46 6.35 1.70 

1700 3.54 3.58 1.08 

1180 2.67 2.62 2.06 

850 2.15 2.15 .18 

600 2.79 2.63 5.80 

425 3.03 3.08 1.70 

300 4.60 4.21 8.43 

212 4.87 4.77 2.06 

150 5.92 6.10 2.98 

106 6.49 6.50 .12 

75 6.96 7.12 0 00 

53 8.01 7.89 1.54 

38 5.58 5.85 4.84 

-38 33.27 33.43 .47 

F R E S H F E E D H I L L CONTENTS 

R E L A T . NOT NOT 

ST.DEV. A D J U S T E D A D J U S T E D 

0.00 0.00 

8.19 7.00 

23.17 25.34 

.00 14.79 21.59 

.00 11.40 15.36 

.00 6.24 6.97 

.00 6.39 6.73 

5.00 4.42 2.81 

5.00 4.17 2.33 

5.00 2.97 1.34 

5.00 2.62 0.91 

5.00 2.17 0.72 

5.00 1.89 0.66 

5.00 1.39 0.52 

5.00 1.37 0.59 

5.00 0.99 0.53 

5.00 1.04 0.62 

5.00 0.88 0.64 

5.00 0.84 0.68 

5.00 0.88 0.84 

5.00 0.55 0.56 

5.00 3.62 3 .27 
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MASS BALANCE OF 60CH CIRCUIT LORNEX RUN 8 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 k 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .60 .59 .84 5.00 .00 .01 100.00 .00 

HILL DISCH. 1.41 1.43 1.31 5.00 .00 .48 100.00 .00 

SCREEN FEED 48.46 48.83 .77 15.00 .00 47.88 100.00 .00 

SCR OVERSIZE .37 .38 2.63 10.00 .00 .01 100.00 .00 

SCR U/FLOW 48.09 48.45 .75 20.00 .00 47.87 100.00 .00 

HILL WATER .00 .46 100.00 .00 .46 .46 .45 5.00 

SUHP WATER .00 47.40 100.00 .00 47.04 47.40 .76 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .59 100.00 .00 98.92 98.67 .25 5.00 

HILL DISCH. .00 .95 100.00 .00 66.65 66.46 .29 10.00 

SCREEN FEED . .00 .95 100.00 .00 2.00 1.95 2.51 1000.00 

SCR OVERSIZE .00 .37 100.00 .00 92.67 96.91 4.58 10.00 

SCR U/FLOW .00 .59 100.00 .00 1.20 1.21 .63 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS MILL DISCHARGE SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . VALUES VALUES VALUES S T . D E V . 

13200 . 0 0 - . 0 9 1 0 0 . 0 0 5 . 0 0 . 0 0 - . 2 5 1 0 0 . 0 0 5 . 0 0 

3 5 0 0 2 . 8 1 2 . 9 0 a . u l 5 . 0 0 7 . 8 1 7 . 5 3 3 . 5 7 5 . 0 0 

6700 1 6 . 0 1 1 5 . 4 5 3 . 4 7 5 . 0 0 3 8 . 8 7 4 0 . 0 9 3 . 1 4 5 . 0 0 

4 7 5 0 1 3 . 9 9 1 4 . 1 6 1 .24 5 . 0 0 3 7 . 1 9 3 6 . 6 8 1 .37 5 . 0 0 

3350 7 . 7 1 7 . 8 4 1.71 5 . 0 0 1 4 . 5 4 1 4 . 3 5 1 .23 5 . 0 0 

2 3 6 0 4 . 1 2 4 . 0 7 1.21 5 . 0 0 1 .53 1 .53 . 1 7 5 . 0 0 

1700 2 . 2 2 2 . 3 3 4 . 7 5 5 . 0 0 . 0 5 . 0 5 . 0 4 5 . 0 0 

1180 1 . 9 2 1 .92 . 0 5 5 . 0 0 . 0 1 . 0 1 . 0 0 5 . 0 0 

850 1 .75 1 .75 . 2 4 5 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 

600 2 . 0 2 2 . 0 8 3 . 1 2 5 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 

425 2 . 2 1 2 . 2 0 . 5 6 5 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 

300 2 . 9 1 3 . 0 1 3 . 3 3 5 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 

212 3 . 2 7 3 . 2 6 . 1 6 5 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 

150 4 . 4 8 4 . 2 9 4 . 1 4 5 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 

106 4 . 3 2 4 . 2 8 . 9 9 5 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 

75 4 . 5 8 4 . 4 2 3 . 5 1 5 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 , . 0 0 

53 4 . 4 0 4 . 5 1 2 . 4 5 5 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 

3 8 3 . 1 2 3 . 1 2 . 0 4 5 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 

- 3 8 1 8 . 1 5 1 8 . 4 9 1 .38 5 . 0 0 . 0 0 . 0 0 1 0 0 . 0 0 . 0 0 
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STREAH SCR U/FLO 

HEAS. E S T I H R E S I D 

V A L U E S V A L U E S V A L U E S 

37500 

26500 

19000 

13200 .00 .00 100.00 

9500 .00 .00 100.00 

6700 .00 .00 100.00 

4750 .04 .04 .00 

3350 3.77 3.76 .32 

2360 5.59 5.66 1.29 

1700 3.95 3.75 4.99 

1180 3.11 3.12 .21 

850 2.83 2.84 .38 

600 3.50 3.39 3.15 

425 3.55 3.58 .73 

300 5.06 4.89 3.30 

212 5.29 5.31 .43 

150 6.71 6.99 4.15 

106 6.87 6.96 1.31 

75 6.94 7.19 3.62 

53 7.50 7.34 2.19 

38 5.06 5.08 .30 

-38 30.24 30.12 .40 

F R E S H F E E D H I L L CONTENTS 

L A T NOT NOT 

.DEV. A D J U S T E D A D J U S T E D 

0.00 0.00 

5.71 4.99 

16.13 27.54 

.00 13.29 21.20 

.00 10.81 14.51 

.00 6.58 5.90 

5.00 6.73 5.27 

5.00 4.54 2.27 

5.00 4.98 1.50 

5.00 3.69 0.97 

5.00 3.37 0.80 

5.00 2.85 0.66 

5.00 2.72 0.69 

5.00 2.07 0.61 

5.00 2.10 0.82 

5.00 1.47 0.89 

5.00 1.55 1.16 

5.00 1.30 1.24 

5.00 1.20 1.33 

5.00 1.25 1.41 

5.00 0.79 0.89 

5.00 6.89 5.34 
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HASS BALANCE OF 60CH CIRCUIT LORNEX RUN 9. 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 fc 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .40 .41 1.88 5.00 .00 .00 100.00 .00 

MILL DISCH. 1.13 1.06 6.43 5.00 .00 .35 100.00 .00 

SCREEN FEED 51.98 53.66 3.24 15.00 .00 52.96 100.00 .00 

SCR OVERSIZE .23 .31 8.94 10.00 .00 .01 100.00 .00 

SCR U/FLOW 51.59 53.35 3.21 20.00 .00 52.94 100.00 .00 

HILL WATER .00 .33 100.00 .00 .33 .33 1.78 5.00 

SUHP WATER .00 52.61 100.00 .00 50.91 52.61 3.33 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .41 100.00 .00 99.21 98.91 .30 5.00 

HILL DISCH. .00 .71 100.00 .00 67.65 66.87 1.16 10.00 

SCREEN FEED .00 .71 100.00 .00 2.00 1.32 34.01 1000.00 

SCR OVERSIZE .00 .30 100.00 .00 93.35 96.30 3.16 10.00 

SCR U/FLOW .00 .41 100.00 .00 .74 .76 2.86 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS HILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 1.01 1.01 .01 5.00 2.37 2.37 .10 5.00 

9500 4.10 4.23 3.13 5.00 10.30 9.31 3.73 5.00 

6700 18.75 18.43 1.71 5.00 43.23 43.20 .08 5.00 

4750 13.91 13.38 3.84 5.00 30.55 31.27 2.36 5.00 

3350 6.59 6.76 2.51 5.00 12.06 11.76 2.45 5.00 

2360 3.49 3.49 .06 5.00 1.37 1.37 .05 5.00 

1700 1.37 1.90 1.56 5.00 .10 .10 .04 5.00 

1180 1.51 1.46 3.26 5.00 .01 .01 .01 5.00 

850 1.27 1.26 .48 5.00 .00 .00 100.00 .00 

600 1.44 1.48 3. OB 5.00 .00 .00 100.00 .00 

425 1.71 1.68 1.65 5.00 .00 .00 100.00 .00 

300 2.16 2.30 6.62 5.00 .00 .00 100.00 .00 

212 2.64 2.67 1.11 5.00 .00 .00 100.00 .00 

150 3.80 3.66 3.61 5.00 .00 .00 100.00 .00 

106 4.09 4.07 .58 5.00 .00 .00 100.00 .00 

75 4.63 . 4.47 3.36 5.00 .00 .00 100.00 .00 

53 4.63 4.77 3.03 5.00 .00 .00 100.00 .00 

38 3.47 3.37 2.74 5.00 . .00 .00 100.00 .00 

-38 18.93 13.60 3.55 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW FRESH F E E D H I L L CONTENTS 

HEAS. E S T I H . R E S I D . R E L A T . NOT NOT 

V A L U E S V A L U E S V A L U E S ST.DEV. A D J U S T E D A D J U S T E 

3 7 5 0 0 0.00 0.00 

2 6 5 0 0 9.86 8 . 1 6 

1 9 0 0 0 2 0 . 3 8 2 6 . 0 5 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 .00 1 4 . 2 7 2 2 . 2 2 

9 5 0 0 .00 .00 1 0 0 . 0 0 .00 1 1 . 8 4 1 5 . 2 9 

6 7 0 0 .00 .00 1 0 0 . 0 0 .00 6.14 5 . 4 5 

4 7 5 0 .06 .06 .01 5.00 5 . 8 6 4.61 

3 3 5 0 3.04 3 . 0 3 .40 5.00 3.59 1.93 

2 3 6 0 5.04 5 . 0 6 .48 5 . 0 0 3 . 9 6 1.57 

1 7 0 0 3.28 3.24 1.28 5.00 2 . 9 5 0 . 8 9 

1 1 8 0 2 . 4 6 2 . 5 4 3.26 5.00 2.80 0.67 

8 5 0 2 . 1 9 2.20 .66 5.00 2 . 2 9 0.50 

6 0 0 2.67 2 . 5 9 3.04 5 . 0 0 2 . 1 4 0 . 5 0 

4 2 5 2 . 3 8 2 . 9 3 1.84 5.00 1.70 0.45 

3 0 0 4.33 4.02 7.24 5.00 1.52 0.60 

2 1 2 4.69 4.66 .73 5.00 1.18 0 . 6 3 

150 6.15 6.39 3.88 5.00 1.22 0.90 

106 7.01 7.09 1.17 5.00 0 . 9 9 1.07 

75 7.52 7.80 3.77 5.00 0.94 1.19 

5 3 8.53 8.32 2.47 5.00 0.91 1.36 

3 8 5.71 5 . 8 9 3.08 5.00 0.61 0.91 

- 3 8 3 4 . 4 4 3 4 . 1 8 .75 5.00 4.86 5 . 0 7 
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MASS BALANCE OF 60CM CIRCUIT LORNEX RUN 10 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .44 .44 .68 5.00 .00 .01 100.00 .00 

MILL DISCH. 1.62 1.51 7.14 5.00 .00 .59 100.00 .00 

SCREEN FEED 55.17 56.59 2.58 15.00 .00 55.67 100.00 .00 

SCR OVERSIZE .43 .49 13.28 10.00 .00 .00 100.00 .00 

SCR U/FLOW 54.74 56.11 2.50 20.00 .00 55.68 100.00 .00 

MILL WATER .00 .58 100.00 .00 .57 .58 2.46 5.00 

SUMP WATER .00 55.09 100.00 .00 53.70 55.09 2.58 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .43 100.00 .00 98.94 97.75 1.20 5.00 

MILL DISCH. .00 .92 100.00 .00 61.30 61.13 .29 10.00 

SCREEN FEED .00 .92 100.00 .00 2 .00 1.63 18.56 1000.00 

SCR OVERSIZE .00 .49 100.00 .00 93.61 100.72 7.60 10.00 

SCR U/FLOW .00 .43 100.00 .00 .75 .77 2.20 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS HILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .77 .73 5.45 5.00 1.30 1.36 4.38 5.00 

3500 4.46 4.97 11.33 5.00 10.86 9.31 14.25 5.00 

6700 22.30 20.12 3.77 5.00 34.36 37.72 3.77 5.00 

4750 18.40 19.63 6.67 5.00 38.89 36.73 5.55 5.00 

3350 9.10 8.94 1.73 5.00 13.51 13.73 2.05 5.00 

2360 3.78 3.55 6.07 5.00 .99 1.00 .30 5.00 

1700 1.62 1.65 1.77 5.00 .08 .08 .04 5.00 

1180 1.15 1.10 4.38 5.00 .00 .00 100.00 .00 

850 .91 .90 .35 5.00 .00 .00 100.00 .00 

600 .98 1.02 3.65 5.00 .00 .00 100.00 .00 

425 1.21 1.17 3.43 5.00 .00 ,00 100.00 .00 

300 1.65 1.70 3.13 5.00 .00 .00 100.00 .00 

212 1.97 2.03 3.03 5.00 .00 .00 100.00 .00 

150 2.93 2.86 2.23 5.00 .00 .00 100.00 .00 

106 3.14 3.19 1.51 5.00 .00 .00 100.00 .00 

75 3.19 3.34 4.79 5.00 .00 .00 100.00 .00 

53 3.69 3.85 4.25 5.00 .00 .00 100.00 .00 

38 3.12 3.02 3.20 5.00 .00 .00 100.00 .00 

-38 15.62 16.22 3.87 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

MEAS. E S T I H . R E S I D . 

V A L U E S V A L U E S V A L U E S 

3 7 5 0 0 

2 6 5 0 0 

1 9 0 0 0 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 

9 5 0 0 .00 .00 1 0 0 . 0 0 

6 7 0 0 .00 .00 1 0 0 . 0 0 

4 7 5 0 .07 .07 .00 

3 3 5 0 3 . 3 8 3.40 .71 

2 3 6 0 6.14 6.47 5 . 3 5 

1700 3.49 3.44 1.36 

1 1 8 0 2 . 2 6 2 . 3 6 4.29 

8 5 0 1.91 1.93 1.16 

6 0 0 2 . 2 6 2 . 1 8 3 . 6 6 

4 2 5 2.42 2 . 5 0 3.50 

3 0 0 3.76 3.65 2.94 

2 1 2 4.47 4.35 2.67 

150 5 . 9 7 6.14 2 . 8 5 

106 6.88 6.83 .70 

75 7.49 7 . 1 7 4.34 

5 3 8 . 5 5 8.25 3.56 

3 8 6.24 6.47 3 . 7 5 

- 3 8 3 4 . 7 0 3 4 . 7 8 .22 

F R E S H F E E D M I L L CONTENTS 

R E L A T . NOT NOT 

S T.DEV. A D J U S T E D A D J U S T E D 

0.00 0.28 

9.33 8.68 

1 8 . 2 8 3 0 . 4 3 

.00 13.72 2 4 . 3 4 

.00 1 0 . 8 6 1 4 . 8 6 

.00 6.73 5 . 5 3 

5.00 6.70 4 . 5 8 

5.00 4.33 1.66 

5.00 4.77 1.11 

5.00 3.32 0 . 5 9 

5.00 2 . 9 4 0 . 3 7 

5.00 2.45 0 . 2 3 

5.00 2 . 2 5 0 . 2 9 

5.00 1.69 0.26 

5 . 0 0 1.6B 0.36 

5.00 1.24 0 . 3 3 

5 . 0 0 1.19 0 . 5 0 

5.00 0.96 0 . 5 6 

5.00 0 . 8 9 0.61 

5.00 0.95 0 . 7 3 

5.00 0 . 5 6 0.54 

5.00 5 . 1 5 3 . 0 6 

2 7 0 



MASS BALANCE OF 60CN CIRCUIT LORNEX RUN 11 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .46 .46 .13 5.00 .00 .00 100.00 .00 

HILL DISCH. .89 .88 .75 5.00 .00 .31 100.00 .00 

SCREEN FEED 49.48 48.41 2.17 15.00 .00 47.83 100.00 .00 

SCR OVERSIZE .11 .12 6.24 10.00 .00 .00 100.00 .00 

SCR U/FLOW 49.37 48.29 2.19 20.00 .00 47.83 100.00 .00 

HILL WATER .00 .30 100.00 .00 .30 .30 .22 5.00 

SUMP WATER .00 47.52 100.00 .00 48.58 47.52 2.18 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

MILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 .46 

.00 .57 

.00 .57 

.00 .12 

.00 .46 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

99.40 99.20 

65.08 64.79 

2.00 1.18 

90.14 96.66 

.96 .94 

.20 5.00 

.44 10.00 

40.82 1000.00 

7.23 10.00 

1.65 10.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS MILL DISCHAR6E SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .39 .40 3.07 5.00 2.03 1.97 3.08 5.00 

3500 1.77 1.91 7.96 5.00 10.22 9.35 8.48 5.00 

6700 6.58 6.79 3.24 5.00 33.38 33.25 .39 5.00 

4750 6.92 7.05 1.87 5.00 34.11 34.50 1.15 5.00 

3350 5.12 4.95 3.42 5.00 17.14 17.80 3 .86 5.00 

2360 3.89 3.89 .10 5.00 2.84 2.85 .27 5.00 

1700 2.60 2.69 3.35 5.00 .23 .23 .04 5.00 

1 ISO 2.80 2.84 1.39 5.00 .04 .04 .00 5.00 

850 3.04 2.96 2.71 5.00 .02 .02 .01 5.00 

600 3.24 3.44 6.15 5.00 .00 .00 100.00 .00 

425 3.96 3.83 3.41 5.00 .00 .00 100.00 .00 

300 4.61 4.89 5.97 5.00 .00 .00 100.00 .00 

212 5.36 5.21 2.89 5.00 .00 .00 100.00 .00 

150 6.46 6.29 2.60 5.00 .00 .00 100.00 .00 

106 5.87 5.83 .76 5.00. .00 .00 100.00 .00 

75 5.70 5.56 2.54 5.00 .00 .00 100.00 .00 

53 5.27 5.39 2.26 5.00 .00 .00 100.00 .00 

38 3.95 3.77 4.67 5.00 .00 .00 100.00 .00 

-38 22.45 22.33 .54 5.00 .00 .00 100.00 .00 

272 



STREAM SCR U/FLOH F R E S H F E E D M I L L CONTENTS 

MEAS. E S T I M . R E S I D . R E L A T . NOT NOT 

V A L U E S V A L U E S V A L U E S ST.DEV. A D J U S T E D A D J U S T E D 

3 7 5 0 0 0.00 0.00 

2 6 5 0 0 12.25 6.09 

1 9 0 0 0 2 3 . 9 5 2 9 . 3 0 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 .00 15.87 16.24 

9 5 0 0 .00 .00 1 0 0 . 0 0 .00 10.82 1 2 . 3 6 

6 7 0 0 .00 .00 1 0 0 . 0 0 .00 6.83 4 . 4 9 

4 7 5 0 .00 .00 1 0 0 . 0 0 .00 5 . 7 9 4.14 

3 3 5 0 1.63 1.64 .85 5 . 0 0 3.64 2 . 5 6 

2 3 6 0 4 . 1 5 4 . 1 5 .06 5.00 3 . 4 9 2 . 1 9 

1700 3.44 3.32 3 . 5 5 5.00 2 . 5 3 1.55 

1 1 8 0 3.61 3.56 1.45 5.00 2 . 1 7 1.37 

8 5 0 3.62 3.71 2.54 5.00 1.71 1.18 

6 0 0 4 . 6 5 4.32 7 . 0 5 5 . 0 0 1.58 1.20 

4 2 5 4.66 4.81 3 . 1 6 5.00 1.15 1.03 

3 0 0 6.59 6.14 6.83 5.00 1.15 1.44 

2 1 2 6.37 5.54 2 . 6 3 5.00 0.36 1.38 

150 7.72 7.91 2.43 5.00 0.84 1.62 

106 7.27 7.32 .70 5.00 0.66 1.56 

7 5 6.82 6.98 2 . 3 7 5 . 0 0 0.60 1.51 

5 3 6.34 6.77 2.41 5.00 0.61 1.56 

3 8 4.54 4.73 4.24 5.00 0 . 3 6 1.01 

-38 2 7 . 9 9 2 8 . 0 9 .36 5.00 3 . 1 5 6 . 1 6 
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HASS BALANCE OF SOCH CIRCUIT LORNEX RUN 12 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .50 .51 1.68 5.00 .00 .01 100.00 .00 

HILL DISCH. 1.13 1.06 5.60 5.00 .00 .32 100.00 .00 

SCREEN FEED 55.61 57.61 3.60 15.00 .00 56.86 100.00 .00 

SCR OVERSIZE .24 .26 8.54 10.00 .00 .01 100.00 .00 

SCR U/FLOW 55.37 57.35 3.57 20.00 .00 56.85 100.00 .00 

HILL WATER .00 .30 100.00 .00 .29 .30 1.33 5.00 

SUHP WATER .00 56.55 100.00 .00 54.57 56.55 3.62 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

HILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 .50 

.00 .75 

.00 .75 

.00 .25 

.00 .50 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

98.96 98.37 

71.28 70.08 

2.00 1.29 

90.15 94.61 

.84 .87 

.59 5.00 

1.68 10,00 

35.29 1000.00 

4.94 10.00 

3.20 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS MILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .31 .30 2.25 5.00 .89 .91 2.16 5.00 

9500 3.24 3.33 2.88 5.00 10.30 10.00 2.90 5.00 

6700 11.53 11.15 3.25 5.00 32.33 33.47 3.51 5.00 

4750 11.99 12.36 3.06 5.00 37.89 36.88 2.68 5.00 

3350 7.61 7.53 1.06 5.00 16.05 16.21 .98 5.00 

2360 4.95 4.96 .20 5.00 2.35 2.35 .00 5.00 

1700 3.15 3.20 1.70 5.00 .17 .17 .03 5.00 

1180 2.73 2.73 .09 5.00 .00 .00 100.00 .00 

350 2.37 2.39 .65 5.00 .00 .00 100.00 .00 

600 2.39 2.51 4.85 5.00 .00 .00 100.00 .00 

425 2.55 2.47 3.09 5.00 .00 .00 100.00 .00 

300 2.94 3.07 4.55 5.00 .00 .00 100.00 .00 

212 3.27 3.28 .29 5.00 .00 .00 100.00 .00 

150 4.26 4.25 .35 5.00 .00 .00 100.00 .00 

106 4.28 4.35 1.56 5.00 .00 .00 100.00 .00 

75 4.55 4.50 1.19 5.00 .00 .00 100.00 .00 

53 4.50 4.62 2.71 5.00 .00 .00 100.00 .00 

38 3.40 3.27 3.86 5.00 .00 .00 100.00 .00 

-38 19.99 19.74 1.23 5.00 .00 .00 100.00 .00 

275 



STREAM SCR U/FLOH 

MEAS. E S T I M . R E S I D . 

V A L U E S V A L U E S V A L U E S 

3 7 5 0 0 

2 6 5 0 0 

1 9 0 0 0 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 

9 5 0 0 .00 .00 1 0 0 . 0 0 

6 7 0 0 .00 .00 1 0 0 . 0 0 

4 7 5 0 .10 . 1 0 .02 

3 3 5 0 3 . 1 8 3 . 1 3 .34 

2 3 6 0 6.27 6.26 .08 

1 7 0 0 4.80 4.72 1.66 

1 1 8 0 4 . 1 0 4.10 .04 

8 5 0 3.60 3.58 .61 

6 0 0 3.97 3 . 7 6 5.32 

4 2 5 3.60 3.71 2 . 3 6 

3 0 0 4.85 4.61 4.34 

2 1 2 4 . 3 3 4.32 .22 

150 6.34 6.37 .43 

106 6.62 6.52 1.52 

7 5 6.66 6.74 1.25 

5 3 7 . 1 3 6.33 2 . 7 7 

3 8 4 . 7 3 4.90 3 . 6 5 

-38 2 3 . 1 3 2 3 . 6 0 1.60 

F R E S H F E E D H I L L CONTENTS 

L A T . NOT NOT 

.DEV. A D J U S T E D A D J U S T E D 

1.07 0.00 

8.86 4 . 3 8 

1 6 . 2 9 2 1 . 9 2 

.00 14.00 1 8 . 0 0 

.00 1 0 . 5 4 1 5 . 5 7 

.00 6.88 6.70 

5.00 6.58 6 . 1 3 

5.00 4.69 2 . 6 8 

5.00 4 . 9 9 2.64 

5 . 0 0 3.63 1.62 

5.00 3 . 2 9 1.32 

5.00 2.60 1.10 

5.00 2 . 3 0 1.06 

5.00 1.82 0.88 

5.00 1.53 1.21 

5.00 1.19 1.14 

5.00 1.20 1.40 

5.00 0.98 1.45 

5.00 0 . 9 3 1.51 

5.00 0.87 1.65 

5 . 0 0 0.64 1.09 

5.00 5 . 1 0 6 . 5 5 

2 7 6 



HASS BALANCE OF &OCM CIRCUIT LORNEX RUN 13 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .56 .55 2.76 5.00 .00 .01 100.00 .00 

HILL DISCH. 1.29 1.35 4.77 5.00 .00 .43 100.00 .00 

SCREEN FEED 55.89 55.80 .15 15.00 .00 54.88 100.00 .00 

SCR OVERSIZE .37 .38 .85 10.00 .00 - .01 100.00 .00 

SCR U/FLOW 55.52 55.43 .16 20.00 .00 54.89 100.00 .00 

HILL WATER .00 .43 100.00 .00 .43 .43 1.63 5 .00 

SUHP WATER .00 54.45 100.00 .00 54.57 54.45 .21 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .54 100.00 .00 99.35 98.74 .61 5.00 

HILL DISCH. .00 .93 100.00 .00 68.74 68.50 .35 10.00 

SCREEN FEED .00 .93 100.00 .00 2.00 1.66 17.05 1000.00 

SCR OVERSIZE .00 .38 100.00 .00 94.75 101.89 7.54 10.00 

SCR U/FLOW .00 .54 100.00 .00 .98 .98 .13 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS HILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 - . 09 100.00 5.00 .00 - . 22 100.00 5.00 

9500 3.77 3.71 1.69 5.00 8.81 8.35 1.61 5.00 

6700 15.30 14.31 2.53 5.00 35.20 36.02 2.32 5.00 

4750 15.63 15.60 .20 5.00 37.58 37.62 .10 5.00 

3350 8.43 3.04 6.48 5.00 15.76 14.97 5.02 5.00 

2360 5.74 5.62 2.01 5.00 2.45 2.46 .35 5.00 

1700 3.73 3.55 4.74 5.00 .18 .18 .03 5.00 

1180 3.21 3.11 3.09 5.00 .01 .01 .00 5.00 

350 2.67 2.67 .15 5.00 .00 .00 100.00 .00 

600 2.76 2.85 3.11 5.00 .00 .00 100.00 .00 

425 2.53 2.54 1.69 5.00 .00 .00 100.00 .00 

300 2.58 2.72 5.52 5.00 .00 .00 100.00 .00 

212 2.50 2.49 .45 5.00 .00 .00 100.00 .00 

150 3.04 3.01 1.04 5.00 .00 .00 100.00 .00 

106 2.91 2.95 1.53 5.00 .00 .00 100.00 .00 

75 3.28 3.25 .84 5.00 .00 .00 100.00 .00 

53 3.24 3.47 7.21 5.00 .00 .00 100.00 .00 

38 2.58 2.61 1.08 5.00 .00 .00 100.00 .00 

-38 15.38 15.97 .07 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLQH 

MEAS. E S T I H . R E S I D . 

V A L U E S V A L U E S V A L U E S 

3 7 5 0 0 

2 6 5 0 0 

1 9 0 0 0 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 

9 5 0 0 .00 .00 1 0 0 . 0 0 

6 7 0 0 .00 .00 1 0 0 . 0 0 

4 7 5 0 .04 .04 .00 

3 3 5 0 4 . 3 5 4.85 1.97 

2 3 6 0 7.71 7 . 8 6 1.96 

1 7 0 0 5 . 6 8 5.94 4.51 

1 1 8 0 5 . 1 4 5 . 3 0 3 . 1 5 

8 5 0 4.56 4.56 .07 

6 0 0 5.01 4.86 3 . 0 6 

425 4.25 4 . 3 3 1.84 

3 0 0 4.94 4.65 5 . 9 5 

2 1 2 4.22 4.25 .65 

150 5.07 5 . 1 3 1.26 

106 5.11 5.04 1.33 

75 5.49 5 . 5 5 1.10 

53 6.45 5 . 9 3 8.10 

3 8 4 . 4 9 4.45 .88 

- 3 8 2 6 . 8 9 2 7 . 2 6 1.38 

F R E S H F E E D M I L L CONTENTS 

L A T . NOT NOT 

.DEV. A D J U S T E D A D J U S T E D 

0.00 0.00 

8 . 7 7 2 . 7 0 

1 6 . 3 9 1 7 . 3 3 

.00 1 3 . 5 6 1 6 . 1 8 

.00 9.63 1 5 . 0 5 

.00 7.14 8.22 

5.00 6.78 8.70 

5 . 0 0 4.54 5 . 6 7 

5 . 0 0 4 . 9 5 4.54 

5 . 0 0 3 . 7 6 3 . 0 0 

5 . 0 0 3.51 2.43 

5 . 0 0 2 . 7 4 1.33 

5.00 2.47 1.68 

5.00 1.91 1.22 

5.00 1.81 1.24 

5.00 1.28 0.92 

5 . 0 0 1.29 1.05 

5 . 0 0 1.08 0.92 

5.00 0 . 9 8 0.97 

5.00 1.05 1.09 

5.00 0.46 0.73 

5.00 5 . 3 3 4.42 

2 7 9 



MASS BALANCE OF 60CH CIRCUIT LORNEX RUN 14 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .44 .45 1.64 5.00 .00 .01 100.00 .00 

MILL DISCH. 1.03 .96 6.97 5.00 .00 .37 100.00 .00 

SCREEN FEED 54.90 55.21 .57 15.00 .00 54.63 100.00 .00 

SCR OVERSIZE .13 .14 11.15 10.00 .00 -.01 100.00 .00 

SCR U/FLOW 54.77 55.07 .55 20.00 .00 54.63 100.00 .00 

HILL WATER .00 .37 100.00 .00 .36 .37 2.33 5.00 

SUMP WATER .00 54.26 100.00 .00 53.94 54.26 .53 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .44 100.00 .00 99.02 97.75 1.28 5.00 

MILL DISCH. .00 .59 100.00 .00 61.68 61.43 .40 10.00 

SCREEN FEED - .00 .53 100.00 .00 2.00 1.07 46.70 1000.00 

SCR OVERSIZE .00 .15 100.00 .00 35.63 105.64 10.47 10.00 

SCR U/FLOW .00 .44 100.00 .00 .79 .79 .48 10.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS HILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 ,00 100.00 .00 

3500 3.39 3.76 5.87 5.00 13.83 14.59 J . J O 5.00 

6700 3.05 3.15 1.03 5.00 35.68 35.55 .36 5.00 

4750 8.51 8.44 .85 5.00 32.30 32.79 1.51 5.00 

3350 4.38 5.46 3.60 5.00 15.16 14.07 7.20 5.00 

2360 3.72 3.36 6.35 5.00 2.86 2.83 1.20 5.00 

1700 2.51 2.55 1.57 5.00 .14 .14 .02 5.00 

1180 2.54 2.53 .50 5.00 .02 .02 .00 5.00 

350 2.64 2.60 1,48 5.00 .01 .01 .00 5.00 

600 3.17 3.18 .24 5.00 .00 .00 100.00 .00 

425 3.64 3.41 6.30 5.00 .00 .00 100.00 .00 

300 4.15 4.32 4.16 5.00 .00 .00 100.00 .00 

212 4.58 4.55 .73 5.00 .00 .00 100.00 .00 

150 5.77 5.60 2.87 5.00 .00 .00 100.00 .00 

106 5.23 5.36 1.33 5.00 .00 .00 100.00 .00 

75 5.02 5.15 2.64 5.00 .00 .00 100.00 .00 

53 5.27 5.40 2.54 5.00 .00 .00 100.00 .00 

38 4.10 3.36 3.50 5.00 .00 .00 100.00 .00 

-38 21.07 20.63 2.09 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW FRESH FEED MILL CONTENTS 

MEAS. ESTIH. RESID. RELAT. NOT NOT 

VALUES VALUES VALUES ST.DEV. ADJUSTED AOJUSTE 

37500 0.83 0.00 

26500 8.14 6.80 

19000 17.76 27.00 

13200 .00 .00 100.00 .00 11.50 18.32 

9500 .00 .00 100.00 .00 10.97 14.26 

6700 .00 .00 100.00 .00 6.04 5.40 

4750 .00 .00 100.00 .00 6.14 4.64 

3350 2.57 2.48 3.63 5.00 3.69 2.16 

2360 4.62 4.35 5.89 5.00 4.15 1.93 

1700 3.44 3.38 1.62 5.00 3.54 1.42 

1180 3.38 3.40 .48 5.00 3.20 1.17 

850 3.45 3.50 1.41 5.00 2.71 0.96 

600 4.29 4.28 .26 5.00 2.59 1.03 

425 4.35 4.53 5.57 5.00 2.17 0.96 

300 6.10 5.82 4.58 5.00 1.92 1.28 

212 6.03 6.12 .69 5.00 1.52 1.22 

150 7.35 7.55 2.57 5.00 1.62 1.40 

105 7.32 7.22 1.40 5.00 1.36 1.35 

75 7.14 6.94 2.83 5.00 1.31 1.18 

53 7.48 7.28 2.72 5.00 1.24 1.47 

38 5.16 J . Jj 3.24 5.00 0.87 0.92 

-38 27.29 27.80 1.86 5.00 6.62 5.14 
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MASS BALANCE OF 60CM CIRCUIT LORNEX RUN 15 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 ( 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .44 .45 1.66 5.00 .00 .00 100.00 .00 

MILL DISCH. 1.24 1.20 3.09 5.00 .00 .43 100.00 .00 

SCREEN FEED 59.60 60.34 1.24 15.00 .00 59.56 100.00 .00 

SCR OVERSIZE .33 .35 3.43 10.00 .00 .02 100.00 ,00 

SCR U/FLOW 59.27 60.00 1.23 20.00 .00 59.55 100.00 .00 

HILL WATER .00 .41 100.00 .00 .41 .41 .95 5.00 

SUMP WATER .00 59.14 100.00 .00 58.39 59.14 1.28 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .45 100.00 .00 98.97 99.61 .64 5.00 

HILL DISCH. .00 .73 100.00 .00 65.08 54.65 .67 10.00 

SCREEN FEED .00 .78 100.00 .00 2.00 1.29 35.47 1000.00 

SCR OVERSIZE .00 .33 100.00 .00 35.28 95.53 .31 10.00 

SCR U/FLOW .00 .45 100.00 .00 .74 .75 1.04 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS MILL DISCHARGE SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .66 .67 1.35 5.00 1.60 1.58 1.39 5.00 

9500 3.75 4.06 8.37 5.00 10.66 3.59 10.08 5.00 

" 6700 18.63 18.61 .03 5.00 43.36 43.30 .10 5.00 

4750 14.35 14.15 1.41 5.00 32.32 33.37 1.37 5.00 

3350 7.39 6.63 10.31 5.00 10.11 10.71 5.98 5.00 

2360 3.83 3.87 1.03 5.00 .73 .73 .10 5.00 

1700 2.00 2.01 .51 5.00 .05 .05 .01 5.00 

1180 1.56 1.52 2.43 5.00 .01 .01 .01 5.00 

850 1.41 1.37 2.43 5.00 .01 .01 .01 5.00 

600 1.63 1.68 3.27 5.00 .00 .00 100.00 .00 

425 1.34 1,86 4.00 5.00 .00 .00 100.00 .00 

300 2.32 2.45 5.70 5.00 .00 .00 100.00 .00 

212 2.80 2.81 .30 5.00 .00 .00 100.00 .00 

150 3.53 3.62 .33 5.00 .00 .00 100.00 .00 

106 3.68 3.75 1.31 5.00 .00 .00 100.00 .00 

75 4.03 4.04 .26 5.00 .00 .00 100.00 .00 

53 3.33 4.23 5.35 5.00 .00 .00 100.00 .00 

38 3.21 3.16 1.46 5.00 .00 .00 100.00 .00 

-38 13.18 13.43 1.62 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH FRESH FEED MILL CC 

MEAS. ESTIH. RESID. RELAT. NOT NOT 

VALUES VALUES VALUES ST.DEV. ADJUSTED ADJUSTE 

37500 0.00 0.00 

26500 3.18 6.55 

19000 13.03 24.28 

13200 .00 .00 100.00 .00 15.82 19.95 

3500 .00 .00 100.00 .00 13.24 16.87 

6700 .00 .00 100.00 .00 7.69 7.19 

4750 .00 .00 100.00 .00 6.65 6.14 

3350 3.51 3.62 3.12 5.00 4.50 3.09 

2360 6.17 6.14 .48 5.00 4.29 2.10 

1700 3.46 3.45 .21 5.00 2.95 1.26 

1180 2.57 2.63 2.53 5.00 2.51 . 0.98 

850 2.32 2.33 2.56 5.00 1.93 0.76 

600 3.02 2.92 3.23 5.00 1.75 0.73 

425 3.11 3.23 3.96 5.00 1.34 0.60 

300 4.53 4.26 6.02 5.00 1.18 0.72 

212 4.87 4.88 .11 5.00 0.93 0.67 

150 6.22 6.28 .92 5.00 0.92 0.83 

106 6.59 6.50 1.30 5.00 0.77 0.85 

75 6.99 7.01 .34 5.00 0.72 0.84 

53 7.81 7.34 6.04 5.00 0.71 0.98 

38 5.39 5.43 1.88 5.00 0.53 0.67 

-38 33.44 33.86 1.25 5.00 4.31 3.96 
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MASS BALANCE OF 60CM CIRCUIT LORNEX RUN 16 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .47 .47 .64 5.00 .00 .01 100.00 .00 

MILL DISCH. 1.49 1.40 5.81 5.00 .00 .48 100.00 .00 

SCREEN FEED 54.88 56.44 2.84 15.00 .00 55.52 100.00 .00 

SCR OVERSIZE .41 .46 11.87 10.00 .00 .00 100.00 .00 

SCR U/FLOW 54.47 55.98 2.77 20.00 .00 55.52 100.00 .00 

HILL WATER ,00 .47 100.00 .00 .47 .47 1.75 5.00 

SUMP WATER .00 55.04 100.00 .00 53.53 55.04 2.82 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

MILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 .46 

.00 .92 

.00 .92 

.00 .46 

.00 .46 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

98.91 97.82 

66.10 65.56 

2.00 1.63 

93.58 100.51 

.80 .82 

1.10 5.00 

.82 10.00 

18.71 1000.00 

7.41 10.00 

2.44 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS MILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . VALUES VALUES VALUES S T . D E V . 

13200 .78 .78 .33 5.00 1.57 1.57 .31 5.00 

9500 5.72 6.34 10.88 5.00 14.72 12.68 13.82 5.00 

6700 19.62 18.87 3.82 5.00 36.30 37.74 3.97 5.00 

4750 16.87 16.70 1.02 5.00 32.87 33.33 1.39 5.00 

3350 7.59 7.52 .87 5.00 12.63 12.74 .87 5.00 

2360 4.26 3.88 8.88 5.00 1.72 1.75 1.81 5.00 

1700 1.96 1.97 .70 5.00 .16 .16 .03 5.00 

1180 1.61 1.61 .01 5.00 .02 .02 .00 5.00 

850 1.36 1.35 1.00 5.00 .00 .00 100.00 .00 

600 1.53 1.57 2.48 5.00 .00 .00 100.00 .00 

425 1.33 1.75 4.29 5.00 .00 .00 100.00 .00 

300 2.22 2.32 4.62 5.00 .00 .00 100.00 .00 

212 2.50 2.51 .23 5.00 .00 .00 100.00 .00 

150 3.21 3.21 .06 5.00 .00 .00 100.00 .00 

106 3.20 3.27 2.19 5.00 .00 .00 100.00 .00 

75 3.41 3.44 .90 5.00 .00 .00 100.00 .00 

53 3.43 3.66 5.01 5.00 .00 .00 100.00 .00 

3B 2.74 2.69 1.65 5.00 .00 .00 100.00 .00 

-38 16.11 16.55 2.73 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW 

HEAS. ESTIH. RESID. 

VALUES VALUES VALUES 

37500 

28500 

19000 

13200 .00 .00 100.00 

9500 .00 .00 100.00 

6700 .00 .00 100.00 

4750 .07 .07 .01 

3350 2.30 2.31 .35 

2360 5.65 6.01 6.42 

1700 3.80 3.73 .33 

1180 3.19 3.20 .31 

850 2.66 2.63 1.23 

600 3.21 3.14 2.31 

425 3.36 3.50 4,25 

300 4.87 4.65 4.61 

212 5.00 5.01 .23 

150 6.39 6.42 .53 

106 6.65 6.54 1.65 

75 6.90 6.38 .27 

53 7.70 7.33 4.31 

38 5.28 5.39 2.08 

-38 33.01 33.11 .30 

FRESH FEED HILL DISCHARGE 

LAT. NOT NOT 

.DEV. ADJSUTED ADJUSTED 

0.37 0.00 

10.15 4.74 

20.55 23.03 

.00 13.95..... ....13.48 

.00 11.11 17.44 

.00 6.45 7,18 

5.00 6.06 6.59 

5.00 4.36 3.41 

5.00 3.36 2.93 

5.00 3.10 1.61 

5.00 2.78 1.30 

5.00 2.23 0.98 

5.00 1.38 0.91 

5.00 1.53 0.73 

5.00 1.35 0.84 

5.00 1.03 0.73 

5.00 1.04 0.81 

5.00 0.85 0.86 

5.00 0.30 0.89 

5.00 0.78 1.03 

5.00 0.60 0.71 

5.00 4.85 4.74 
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MASS BALANCE OF 60CM CIRCUIT LORNEX RUN 17 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .51 .53 3.47 5.00 .00 .00 100.00 .00 

HILL DISCH. 1.40 1.29 8.02 5.00 .00 .33 100.00 .00 

SCREEN FEED 55.14 55.75 1.10 15.00 .00 54.84 100.00 .00 

SCR OVERSIZE .37 .40 8.45 10.00 .00 .02 100.00 .00 

SCR U/FLOW 54.77 55.34 1.05 20.00 .00 54.82 100.00 .00 

MILL WATER .00 .36 100.00 .00 .35 .36 2.03 5.00 

3UHP WATER .00 54.46 100.00 .00 53.83 54.46 1.16 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .52 100.00 .00 99.28 99.87 .60 5.00 

HILL DISCH. .00 .31 100.00 .00 70.24 70.25 .01 10.00 

SCREEN FEED .00 .91 100.00 .00 2.00 1.63 18.58 1000.00 

SCR OVERSIZE .00 .38 100.00 .00 94.71 94.65 .06 10.00 

SCR U/FLOW .00 . J i 100.00 .00 .94 .95 .91 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS MILL DISCHAR6E SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

9500 4.63 4.63 .01 5.00 10.97 10.98 .08 5.00 

6700 15.60 15.99 2.52 5.00 38.82 37.92 2.32 5.00 

4750 14.64 14.46 1.22 5.00 33.79 34.29 1.47 5.00 

3350 8.64 8.34 3.44 5.00 14.51 14.38 2.55 5.00 

2360 4.45 4.15 6.71 5.00 1.83 1.85 1.18 5.00 

1700 2.15 2.10 2.43 5.00 .06 .06 .03 5.00 

1180 1.61 1.62 .46 5.00 .01 .01 .00 5.00 

350 1.41 1.39 1.19 5.00 .00 .00 100.00 .00 

600 1.47 1.53 3.81 5.00 .00 .00 100.00 .00 

425 1.56 1.54 1.24 5.00 .00 .00 100.00 .00 

300 1.92 2.04 6.32 5.00 .00 .00 . 100.00 .00 

212 2.38 2.36 .74 5.00 .00 .00 100.00 .00 

150 3.43 3.39 1.30 5.00 .00 .00 100.00 .00 

106 3.78 3.82 1.18 5.00 .00 .00 100.00 .00 

75 4.27 4.22 1.09 5.00 .00 .00 100.00 .00 

53 4.42 4.55 3.01 5.00 .00 .00 100.00 .00 

38 3.48 3.38 2.88 5.00 .00 .00 100.00 .00 

-38 20.16 20.48 1.57 5.00 .00 .00 100.00 .00 
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STREAK SCR U/FLOH 

HEAS. ESTIH. RESID. 

VALUES VALUES VALUES 

37500 

26500 

19000 

13200 .00 .00 100.00 

9500 .00 .00 100.00 

6700 .00 .00 100.00 

4750 .00 .00 100.00 

3350 3.54 3.57 .94 

2360 5.55 5.83 5.02 

1700 3.50 3.58 2.40 

1180 2.80 2.79 .37 

850 2.38 2.41 1.24 

600 2.75 2.64 4.03 

425 2.63 2.66 1.30 

300 3.80 3.53 7.10 

212 4.05 4.03 .87 

150 5.77 5.85 1.46 

106 6.68 6.61 .98 

75 7.21 7.30 1.30 

53 9.11 7.87 2.92 

38 5.6B 5.85 2.91 

-38 35.54 35.39 .41 

FRESH FEED HILL CONTENTS 

LAT. NOT NOT 

.DEV. ADJUSTED ADJUSTED 

0.00 0.00 

3.54 6.25 

23.56 30.60 

.00 15.23 21.67 

.00 9.75 13.62 

.00 6.11 5.31 

.00 5.88 4.60 

5.00 4.03 1.47 

5.00 4.02 1.49 

5.00 3.25 0.79 

5.00 2.82 0.59 

5.00 2.28 0.45 

5.00 2.05 0.46 

5.00 1.62 0.40 

5.00 1.37 0.55 

5.00 1.04 0.62 

5.00 1.03 0.86 

5.00 0.81 1.04 

5.00 0.72 1.16 

5.00 0.65 1.37 

5.00 0.46 0.35 

5.00 3.79 5.75 
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HASS BALANCE OF SOCM CIRCUIT LORNEX RUN 18 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.OEV 

FRESH FEED .52 .53 2.02 5.00 .00 .00 100.00 .00 

HILL DISCH. 1.50 1.44 4.20 5.00 .00 .56 100.00 .00 

SCREEN FEED 55.95 56.69 1.33 15.00 .00 55.81 100.00 .00 

SCR OVERSIZE .37 .33 3.69 10.00 .00 .02 100.00 .00 

SCR U/FLOW 55.59 56.31 1.30 20.00 .00 55.79 100.00 .00 

HILL WATER .00 .53 100.00 .00 .52 .53 1.53 5.00 

SUHP WATER .00 55.25 100.00 .00 54.48 55.25 1.42 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .52 100.00 .00 98.80 99.32 .53 5.00 

HILL DISCH. .00 .38 100.00 .00 60.71 61.14 .70 10.00 

SCREEN FEED .00 .88 100.00 .00 2.00 1.55 22.41 1000.00 

SCR OVERSIZE .00 .36 100.00 .00 94.58 94.03 .53 10.00 

SCR U/FLOW .00 .52 100.00 .00 .92 .33 1.11 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS HILL DISCHARGE SCR OVERSIZE 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .59 .56 4.65 5.00 1.33 1.39 4.57 5.00 

9500 5.59 2.51 55.12 5.00 5.10 6.20 21.62 5.00 

6700 15.78 17.33 3.81 5.00 42.85 42.84 .03 5.00 

4750 13.52 14.93 10.43 5.00 37.49 36.63 2.29 5.00 

3350 6.74 7.24 7.43 5.00 12.11 11.82 2.36 5.00 

2360 3.54 3.78 6.88 5.00 1.05 1.04 .56 5.00 

1700 2.02 2.02 .04 5.00 .04 .04 .01 5.00 

1180 1.62 1.67 2.90 5.00 .00 .00 100.00 .00 

850 1.41 1.45 2.61 5.00 .00 .00 100.00 .00 

600 1.72 1.77 3.07 5.00 .00 .00 100.00 .00 

425 2.12 2.04 3.80 5.00 .00 .00 100.00 .00 

300 2.86 2.94 2.67 5.00 .00 .00 100.00 .00 

212 3.23 3.27 .56 5.00 .00 .00 100.00 .00 

150 4.51 4.45 1.32 5.00 .00 .00 100.00 .00 

106 4.50 4.42 1.76 5.00 .00 .00 100.00 .00 

75 4.58 4.41 3.63 5.00 .00 .00 100.00 .00 

53 4.37 4.42 1.26 5.00 .00 .00 100.00 .00 

38 3.22 3.07 4.55 5.00 .00 .00 100.00 .00 

-38 18.02 17.71 1.74 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH FRESH F E E D H I L L CONTENTS 

MEAS. E S T I H . R E S I D . R E L A T . NOT NOT 

V A L U E S V A L U E S V A L U E S S T . D E V . A D J U S T E D A D J U S T E D 

3 7 5 0 0 0.00 0.00 

2 6 5 0 0 1 0 . 9 4 3.61 

1 9 0 0 0 2 0 . 6 1 2 9 . 6 1 

13200 .00 .00 1 0 0 . 0 0 .00 12.06 2 1 . 7 3 

9 5 0 0 .00 .00 1 0 0 . 0 0 .00 1 1 . 5 9 1 3 . 2 7 

6 7 0 0 .00 .00 1 0 0 . 0 0 .00 6.23 5.72 

4 7 5 0 . 1 9 . 1 9 .09 5.00 6.08 4.30 

3 3 5 0 4.25 4.13 2.88 5 . 0 0 4.18 1.73 

2 3 6 0 6.08 5.64 7 . 1 6 5.00 3.88 1.36 

1700 3.37 3.37 .11 5 . 0 0 3.01 0 . 8 7 

1 1 8 0 2 . 8 9 2 . 8 0 3.14 5.00 2.60 0.68 

8 5 0 2 . 5 0 2 . 4 3 2.31 5.00 2 . 2 3 0 . 5 5 

6 0 0 3.08 2 . 9 8 3.34 5.00 2 . 1 3 0.60 

4 2 5 3.31 3.42 3.47 5.00 1.62 0 . 5 7 

3 0 0 5 . 0 8 4 . 9 3 2 . 9 3 5.00 1.64 0.78 

2 1 2 5.47 5.49 .44 5.00 1.20 0 . 7 8 

150 7 . 3 9 7.47 1.13 5 . 0 0 1.24 0.91 

106 7.31 7.42 1.55 5.00 1.03 0.88 

75 7.18 7.41 3.23 5 . 0 0 0.38 0.89 

53 7.54 7.43 1.45 5.00 0 . 3 3 0 . 9 9 

3 8 4.96 5 . 1 6 4.06 5 . 0 0 0.63 0.71 

-38 2 9 . 4 0 2 9 . 7 1 1.07 5.00 5.07 4 . 4 5 
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MASS BALANCE OF 60CH CIRCUIT LORNEX RUN 19 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 fc 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .63 .65 2.62 5.00 .00 .00 100.00 .00 

MILL DISCH. 1.91 1.79 6.33 5.00 .00 .73 100.00 .00 

SCREEN FEED 55.20 56.52 2.33 15.00 .00 55.46 100.00 .00 

SCR OVERSIZE .43 .45 5.23 10.00 .00 .04 100.00 .00 

SCR U/FLOW 54.77 56.07 2.38 20.00 .00 55.43 100.00 .00 

HILL WATER .00 .69 100.00 .00 .68 .69 2.18 5.00 

SUHP WATER .00 54.73 100.00 .00 53.38 54.73 2.53 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

MILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 .65 

.00 1.06 

.00 1.06 

.00 .41 

.00 .65 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

99.40 100.03 

59.32 59.22 

2.00 1.88 

92.29 92.07 

1.13 1.15 

.63 5.00 

1.00 10.00 

6.19 1000.00 

.24 10.00 

2.07 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS MILL DISCHARGE SCR OVERSIZE 
HEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 
VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

3200 .00 .00 100.00 .00 .00 .00 100.00 .00 
3500 3.37 4.41 10.99 5.00 13.23 11.29 14.63 5.00 
6700 15.63 13.77 12.27 5.00 32.36 35.28 9.04 5.00 
4570 15.25 15.34 .61 5.00 39.68 39.03 1.64 5.00 
3350 8.26 8.55 3.46 5.00 13.13 12.30 2.48 5.00 
2360 4.40 4.66 5.90 5.00 1.48 1.47 .81 5.00 
1700 2.54 2.54 .08 5.00 .11 .11 .00 5.00 
HBO 1.85 1.81 2.30 5.00 .01 .01 .00 5.00 
850 1.54 1.55 .71 5.00 .00 .00 100.00 .00 
600 1.84 1.86 1.29 5.00 .00 .00 100.00 .00 
425 2.18 2.11 3.38 5.00 .00 .00 100.00 .00 
300 2.84 2.33 3.19 5.00 .00 .00 100.00 .00 
212 3.16 3.07 2.99 5.00 .00 .00 100.00 .00 
150 4.01 3.93 1.89 5.00 .00 .00 100.00 .00 
106 3.74 3.36 3.16 5.00 .00 .00 100.00 .00 
75 4.02 4.05 .86 5.00 .00 .00 100.00 .00 
53 3.33 4.25 6.44 5.00 .00 .00 100.00 .00 
38 U . 1 J 3.09 1.96 5.00 .00 .00 100.00 .00 
-38 17.56 18.23 3.79 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW FRESH FEED MILL CONTENTS 

MEAS. ESTIH. RESID. RELAT. NOT NOT 

VALUES VALUES VALUES ST.DEV. ADJUSTED ADJUSTE 

37500 0.00 0.00 

26500 8.68 5.43 

19000 17.62 25.43 

13200 .00 .00 100.00 .00 15.57 19.87 

9500 .00 .00 100.00 .00 10.93 15.98 

6700 .00 .00 100.00 .00 7.49 7.13 

4750 .19 .13 .03 5.00 6.42 6.86 

3350 5.85 5.82 .49 5.00 4.97 2.68 

2360 7.02 6.70 4.54 5.00 4.96 2.19 

1700 4.06 4.09 .77 5.00 3.53 1.37 

1180 2.88 2.96 2.68 5.00 2.90 1.11 

850 2.55 2.54 .28 5.00 2.25 0.90 

600 3.08 3.06 .78 5.00 2.03 0.92 

425 3.33 3.45 3.72 5.00 1.43 0.75 

300 4.93 4.81 2.53 5.00 1.44 0.90 

212 4.85 5.03 3.64 5.00 1.01 0.79 

150 6.27 6.45 2.88 5.00 1.06 0.86 

106 6.47 6.33 2.22 5.00 0.92 0.31 

75 6.63 6.65 .28 5.00 0.84 0.80 

53 7.41 6.96 6.02 5.00 0.91 0.39 

38 4.93 5.06 2.72 5.00 0.54 0.61 

-33 23.53 29.88 1.19 5.00 4.50 3.72 
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MASS BALANCE OF 60CH CIRCUIT LORNEX RUN 20 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .50 .51 1.06 5.00 .00 .00 100.00 .00 

MILL DISCH. 1.50 1.45 3.35 5.00 .00 .52 100.00 .00 

SCREEN FEED 53 s 33 55.97 4.35 15.00 .00 55.04 100.00 .00 

SCR OVERSIZE .44 .45 3.43 10.00 .00 .03 100.00 .00 

SCR U/FLOW 52.89 55.52 4.97 20.00 .00 55.01 100.00 .00 

MILL WATER .00 .49 100.00 .00 .49 .49 1.04 5.00 

SUMP WATER .00 54.52 100.00 .00 51.90 54.52 5.04 30.00 

SOLID FLOH RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .51 100.00 .00 99.21 99.19 .02 5.00 

HILL DISCH. .00 .93 100.00 .00 54.35 64.04 .43 10.00 

SCREEN FEED .00 .93 100.00 .00 2.00 1.66 16.85 1000.00 

SCR OVERSIZE .00 .43 100.00 .00 . 34.15 93.31 .25 10.00 

SCR U/FLOH .00 .51 100.00 .00 .87 .31 4.53 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS MILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIH. RESID, RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .47 .47 .60 5.00 1.04 1.03 .58 5.00 

9500 4.86 4.58 5.76 5.00 9.51 10.02 5.32 5.00 

5700 15.38 17.29 2.43 5.00 38.53 37.81 1.87 5.00 

4750 17.44 17.71 1.57 5.00 39.10 38.74 .93 5.00 

3350 7.80 7.14 8.52 5.00 10.58 11.16 5.47 5.00 

2360 3.84 3.76 2.17 5.00 1.15 1.15 .32 5.00 

1700 1.71 1.76 2.94 5.00 .07 .07 .05 5.00 

1180 1.36 1.26 7.42 5.00 .01 .01 .03 5.00 

850 1.12 1.09 2.65 5.00 .01 .01 .01 5.00 

600 1.27 1.29 1.30 5.00 .00 .00 100.00 .00 

425 1.54 1.43 7.31 5.00 .00 .00 100.00 .00 

300 1.98 2.00 1.18 5.00 .00 .00 100.00 .00 

212 2.34 2.31 1.48 5.00 .00 .00 100.00 .00 

150 3.39 3.27 3.52 5.00 .00 .00 100.00 .00 

106 3.64 3.62 .43 5.00 .00 .00 100.00 .00 

75 4.24 4.24 .04 5.00 .00 .00 100.00 .00 

53 4.30 4.53 5.26 5.00 .00 .00 100.00 ,00 

38 3.24 3.23 .20 5.00 .00 .00 100.00 .00 

-38 18.57 19.01 2.38 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH FRESH FEED MILL CONTENTS 

MEAS. ESTIM. RESID. RELAT. NOT NOT 

VALUES VALUES VALUES ST.DEV. ADJUSTED ADJUSTE 

37500 0.00 0.00 

26500 10.45 6.64 

19000 23.47 31.23 

13200 .00 .00 100.00 .00 14.56 22.45 

9500 .00 .00 100.00 .00 10.91 15.12 

6700 .00 .00 100.00 .00 6.29 6.02 

4750 .00 .00 100.00 .00 5.63 4.92 

3350 3.66 3.75 2.34 5.00 2.96 2.07 

2360 5.83 5.95 2.06 5.00 3.42 1.32 

1700 3.28 3.18 2.91 5.00 2.84 0.64 

1180 2.17 2.31 6.52 5.00 2.66 0.47 

850 1.95 2.00 2.53 5.00 2.18 0.35 

600 2.40 2.37 1.23 5.00 1.95 0.35 

425 2.47 2.63 6.48 5.00 1.59 0.31 

300 3.73 3.63 1.03 5.00 1.36 0.33 

212 4.18 4.25 1.63 5.00 1.11 0.39 

150 5.82 6.03 3.55 5.00 1.10 0.53 

106 6.63 6.63 .73 5.00 0.90 0.61 

75 7.79 7.82 .33 5.00 0.83 0.72 

53 8.82 8.34 5.44 5.00 0.73 0.89 

38 5.93 5.96 .47 5.00 0.58 0.67 

-38 35.43 35.14 .82 5.00 4.40 3.30 
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MASS BALANCE OF 60CH CIRCUIT LORNEX RUN 21 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .32 .32 .70 5.00 .00 .00 100.00 .00 

HILL DISCH. .55 .63 4.15 5.00 .00 .20 100.00 .00 

SCREEN FEED 56.69 53.97 4.80 15.00 .00 53.49 100.00 .00 

SCR OVERSIZE .15 .15 4.20 10.00 .00 .00 100.00 .00 

SCR U/FLOW 56.54 53.81 4.82 20.00 .00 53.50 100.00 .00 

HILL WATER .00 .21 100.00 .00 .21 .21 1.37 5.00 

SUMP WATER .00 53.29 100.00 .00 55.99 53.29 4.82 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

HILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 .32 

.00 .48 

.00 .48 

.00 .16 

.00 .32 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

99.05 100.41 

70.05 69.95 

2.00 .88 

93.45 102.87 

.61 .59 

1.37 5.00 

.15 10.00 

55.93 1000.00 

10.08 10.00 

3.41 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS HILL DISCHAR6E 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

3500 5.13 4.67 8.94 5.00 12.87 14.01 8.84 5.00 

6700 13.24 14.03 6.44 5.00 43.32 42.26 2.45 5.00 

4750 7.87 8.38 6.45 5.00 26.28 25.12 4.41 5.00 

3350 6.94 6.36 8.32 5.00 14.76 15.86 7.46 5.00 

2360 4.19 4.40 4.97 5.00 2.52 2.50 .73 5.00 

1700 3.16 2.88 8.93 5.00 .22 .22 .23 5.00 

1180 2.66 2.62 1.33 5.00 .01 .01 .00 5.00 

950 2.42 2.44 .64 5.00 .02 .02 .00 5.00 

600 2.59 2.71 4.66 5.00 .00 .00 100.00 .00 

425 2.74 2.66 3.00 5.00 .00 .00 100.00 .00 

300 3.09 3.22 4.32 5.00 .00 .00 100.00 .00 

212 3.34 3.42 2.42 5.00 .00 .00 100.00 .00 

150 4.37 4.14 5.30 5.00 .00 .00 100.00 .00 

106 4.36 4.23 2.88 5.00 .00 .00 100.00 .00 

75 4.51 4.40 2.50 5.00 .00 .00 100.00 .00 

53 4.64 4.71 1.60 5.00 .00 .00 100.00 .00 

3B 3.62 3.49 3.63 5.00 .00 .00 100.00 .00 

-38 21.14 21.19 .23 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

MEAS. ESTIM. RESID. 

VALUES VALUES VALUES 

37500 

26500 

19000 

13200 .00 .00 100.00 

3500 .00 .00 100.00 

6700 ,00 .00 100.00 

4750 .00 .00 100.00 

3350 1,53 1.61 1.25 

2360 5.60 5.35 4.51 

1700 3.32 4.21 7.33 

1180 3.88 3.33 1.30 

850 3.57 3.64 .70 

600 4.23 4.07 5.20 

425 3.88 3.33 2.78 

300 5.08 4.84 4.80 

212 5.27 5.13 2.61 

150 5.33 6.21 4.71 

106 6.13 6.35 2.64 

75 6.45 6.60 2.29 

53 7.20 7.07 1.76 

38 5.06 5.23 3.37 

-38 32.00 31.78 .68 

FRESH FEED HILL CONTENTS 

RELAT. NOT NOT 

ST.DEV. ADJUSTED ADJUSTED 

0.00 0.00 

11.60 3.04 

20.14 16.84 

.00 14.03 16.90 

.00 11.61 12.76 

.00 6.68 5.44 

.00 6.21 5.51 

5.00 4.33 2.35 

5.00 3.95 2.82 

5.00 3.04 1.92 

5.00 2.54 . 1.64 

5.00 2.08 1.32 

5.00 1.32 1.43 

5.00 1.42 1.31 

5.00 1.42 1.80 

5.00 1.03 1.82 

5.00 1.03 2.28 

5.00 0.85 2.32 

5.00 0.77 2.48 

5.00 0.77 2.66 

5.00 0.16 1.77 

5.00 4.42 11.58 
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HASS BALANCE Of 60CH CIRCUIT LORNEX RUN 22 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .55 .55 .67 

HILL DISCH. 1.37 1.33 2.87 

SCREEN FEED 55.79 56.12 .59 

SCR OVERSIZE .27 .29 6.36 

SCR U/FLOW 55.52 55.83 .55 

MILL WATER .00 .43 100.00 

SUMP WATER .00 54.78 100.00 

SOLID FLOW RATES 

HEAS. ESTIM. RESID. 

STREAMS VALUES VALUES VALUES 

FRESH FEED .00 .54 100.00 

MILL DISCH. .00 .83 100.00 

SCREEN FEED .00 .83 100.00 

SCR OVERSIZE .00 .28 100.00 

SCR U/FLOW .00 .54 100.00 

5.00 .00 .01 100.00 .00 

5.00 .00 .51 100.00 .00 

15.00 .00 55.29 100.00 .00 

10.00 .00 .01 100.00 .00 

20.00 .00 55.28 100.00 .00 

.00 .49 .49 1.12 5.00 

.00 54.44 54.78 .63 30.00 

PULP PERCENT SOLIDS 

RELAT. MEAS. ESTIM. RESID. RELAT. 

ST.DEV VALUES VALUES VALUES ST.DEV 

.00 99.40 38.82 .59 5.00 

.00 61.37 62.05 1.11 10.00 

.00 2.00 1.48 26.22 1000.00 

.00 33.28 97.44 4.46 10.00 

.00 .37 .97 .48 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS MILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

9500 4.21 2.79 33.64 5.00 6.79 8.15 19.39 5.00 

6700 12.90 14.40 11.66 5.00 44.07 42.00 4.69 5.00 

4750 11.88 12.58 5.86 5.00 35.98 36.43 1.24 5.00 

3350 6.18 6.20 .35 5.00 11.87 12.13 2.18 5.00 

2360 4.05 4.01 1.03 5.00 1.23 1.23 .36 5.00 

1700 2.43 2.48 1.31 5.00 .05 .05 .00 5.00 

1180 2.28 2.32 1.80 5.00 .00 .00 100.00 .00 

350 2.28 2.30 .99 5.00 .00 .00 100.00 .00 

600 2.79 2.85 2.22 5.00 .00 .00 100.00 .00 

425 3.20 3.03 5.24 5.00 .00 .00 100.00 .00 

300 3.64 3.75 2.89 5.00 .00 .00 100.00 .00 

212 3.71 3.70 .19 5.00 .00 .00 100.00 .00 

150 4.47 4.32 3.39 5.00 .00 .00 100.00 .00 

106 4.15 4.14 .14 5.00 .00 .00 100.00 .00 

75 4.27 4.15 2.82 5.00 .00 .00 100.00 .00 

53 4.12 4.18 1.51 5.00 .00 .00 100.00 .00 

38 3.20 3.07 3.92 5.00 .00 .00 100.00 .00 

-38 20.25 19.72 2.60 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH FRESH FEED MILL CONTENTS 

MEAS. ESTIH. RESID. RELAT. NOT NOT 

VALUES VALUES VALUES ST.DEV. ADJUSTED ADJUSTE 

37500 0.00 0.00 

26500 3.68 4.52 

19000 17.43 23.23 

13200 .00 .00 100.00 .00 14.46 19.54 

9500 .00 .00 100.00 .00 10.72 16.09 

6700 .00 .00 100.00 .00 8.03 6.44 

4750 .13 .13 .05 5.00 7.38 6.59 

3350 3.12 3.11 .36 5.00 4.57 2.99 

2360 5.43 5.46 .48 5.00 4.49 2.90 

1700 3.83 3.74 2.28 5.00 3.51 2.01 

1180 3.61 3.53 2.15 5.00 3.00 1.66 

350 3,55 3.50 1.29 5.00 2.52 1.27 

600 4.46 4.34 2.68 5.00 2.38 1.14 

425 4.42 4.61 4.41 5.00 1.30 0.87 

300 5.91 5.70 3.55 5.00 1.81 1.00 

212 5.65 5.64 .26 5.00 1.24 0.84 

150 5.40 6.57 2.63 5.00 1.16 1.08 

106 6.33 6.31 .36 5.00 0.86 0.98 

75 6.18 6.32 2.19 5.00 0.69 1.00 

53 6.50 6.36 2.08 5.00 0.58 1.02 

38 4.53 4.68 3.29 5.00 0.42 0.66 

-38 23.95 30.00 .16 5.00 4.17 4.18 
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MASS BALANCE OF 60CN CIRCUIT LORNEX RUN 23 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS i & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .52 .51 .71 5.00 .00 .01 100.00 .00 

HILL DISCH. 1.16 1.16 .46 5.00 .00 .43 100.00 .00 

SCREEN FEED 53.17 52.63 1.02 15.00 .00 51.89 100.00 .00 

SCR OVERSIZE .20 .22 7.62 10.00 .00 -.01 100.00 .00 

SCR U/FLOW 52.97 52.41 1.06 20.00 .00 51.90 100.00 .00 

HILL HATER .00 .43 100,00 .00 .43 .43 .15 5.00 

SUMP HATER .00 51.47 100.00 .00 52.02 51.47 1.06 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIH. RESID, RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .50 100.00 .00 39.27 98.41 .86 5.00 

HILL DISCH. .00 .73 100.00 .00 63.43 63.28 .23 10.00 

SCREEN FEED .00 .73 100.00 .00 2.00 1.39 30.34 1000.00 

SCR OVERSIZE .00 .23 100.00 .00 94.82 103.79 9.46 10.00 

SCR U/FLOH .00 .50 100.00 .00 .97 .96 .81 10.00 

307 



ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS HILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100,00 .00 .00 .00 100.00 .00 

9500 5.52 5.60 1.45 5.00 18.14 17.93 1.15 5.00 

6700 11.15 11.62 4,23 5.00 38.71 37.21 3.87 5.00 

4750 3.19 8.49 7.60 5.00 25.29 27.06 6.99 5.00 

3350 5.95 6.00 .86 5.00 15.10 15.04 .41 5.00 

2360 4.19 4.18 .14 5.00 2.56 2.56 .07 5.00 

1700 2.69 2.69 .11 5.00 .13 .13 .00 5.00 

1180 2.63 2.64 .31 5.00 .01 .01 .00 5.00 

850 2.51 2.56 1.89 5.00 .00 .00 100.00 .00 

600 2.85 2.95 3.37 5.00 .00 .00 100.00 .00 

425 3.24 3.03 4.59 5.00 .00 .00 100.00 .00 

300 3.63 3.78 4.07 5.00 .00 ..00 100.00 .00 

212 3.77 3.68 2.45 5.00 .00 .00 100.00 .00 

150 4.53 4.51 .44 5.00 .00 .00 100.00 .00 

106 4.33 4.38 1.12 5.00 .00 .00 100.00 .00 

75 4.60 4.53 1.61 5.00 .00 .00 100.00 .00 

53 4.46 4.62 3.68 5.00 .00 .00 100.00 .00 

38 3.40 3.34 1.77 5.00 .00 .00 100.00 .00 

-33 21.34 21.32 .09 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW FRESH FEED HILL CONTENTS 

HEAS. ESTIH. RESID. RELAT. NOT NOT 

VALUES VALUES VALUES ST.DEV. ADJUSTED ADJUSTE 

37500 0.00 0.00 

26500 11.45 4.39 

19000 19.38 26.24 

13200 .00 .00 100.00 .00 13.89 18.63 

9500 .00 .00 100.00 .00 10.65 14.74 

6700 .00 .00 100.00 .00 6.54 6.15 

4750 .06 .06 .04 5.00 6.22 5.89 

3350 1.90 1.30 .14 5.00 4.71 3.22 

2360 4.91 4.32 .23 5.00 4.39 . 2.75 

1700 3.83 3.83 .01 5.00 3.28 1.82 

1180 3.84 3.83 .22 5.00 2.88 1.37 

850 3.73 3.72 1.37 5.00 2.35 1.08 

600 4.44 4.28 3.51 5.00 2.15 0.96 

425 4.31 4.50 4.30 5.00 1.53 0.73 

300 5.74 5.49 4.23 5.00 1.51 0.83 

212 5.22 5.35 2.45 5.00 1.08 0.78 

150 6.52 6.56 .59 5.00 1.03 0.90 

106 6.43 6.37 .99 5.00 0.81 0.93 

75 6.47 6.58 1.72 5.00 0.74 0.95 

53 6.33 6.72 3.80 5.00 0.76 1.11 

38 4.77 4.86 1.82 5.00 0.46 0.77 

-38 30.77 31.02 .32 5.00 4.18 5.10 
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MASS BALANCE OF SOCN CIRCUIT LORNEX RUN 24 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS I & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .49 .50 2.18 5.00 .00 .01 100.00 .00 

HILL DISCH. 1.10 1.05 4.69 5.00 ,00 .33 100.00 .00 

SCREEN FEED 57.75 56.73 1.77 15.00 .00 56.01 100.00 .00 

SCR OVERSIZE .21 .23 8.83 10.00 .00 .00 100.00 .00 

SCR U/FLOW 57.54 56.51 1.80 10.00 .00 56.02 100.00 .00 

HILL WATER .00 .33 100.00 ,00 .32 .33 1.33 5.00 

SUHP WATER .00 55.68 100.00 .00 56.67 55.68 1.75 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

HILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 .49 

.00 .72 

.00 .72 

.00 .23 

.00 .49 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

38.76 98.86 

68.40 68.51 

2.00 1.27 

95.44 101.65 

.89 .87 

.10 5.00 

.16 10.00 

36.64 1000.00 

6.50 10.00 

2.58 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS HILL DISCHARGE 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

SCR OVERSIZE 

HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

9500 4.49 4.49 .06 5.00 •13.96 14.09 .32 5.00 

5700 11.58 11.95 3.21 5.00 37.31 37.52 1.02 5.00 

4750 10.73 11.09 3.36 5.00 35.30 34.82 1.36 5.00 

3350 6.83 6.09 10.73 5.00 11.43 12.22 6.48 5.00 

2350 4.32 4.46 3.31 5.00 1.30 1.30 .24 5.00 

1700 2.63 2.79 5.36 5.00 .04 .04 .03 5.00 

1180 2.51 2.51 .07 5.00 .01 .01 .00 5.00 

850 2.31 2.34 1.20 5.00 .00 .00 100.00 ,00 

600 2.67 2.76 3.51 5.00 .00 .00 100.00 .00 

425 3.05 2.90 4.78 5.00 .00 .00 100.00 .00 

300 3.64 3.76 3.37 5.00 .00 .00 100.00 .00 

212 3.92 3.38 1.56 5.00 .00 .00 100.00 .00 

150 5.12 5.03 1.73 5.00 .00 .00 100.00 .00 

106 4.64 4.74 2.13 5.00 .00 .00 100.00 .00 

75 4.65 4.54 2.41 5.00 .00 .00 100.00 .00 

53 4.29 4.43 4.70 5.00 .00 .00 100.00 .00 

38 3.20 2.38 6.88 5.00 .00 .00 100.00 .00 

-38 19.41 13.08 1.69 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH FRESH FEED HILL CONTENTS 

MEAS. ESTIH. RESID. RELAT. NOT NOT 

VALUES VALUES VALUES ST.DEV. ADJUSTED ADJUSTE 

37500 0.00 0.00 

26500 7.53 5.32 

19000 18.03 24.03 

13200 .00 .00 100.00 .00 12.99 19.56 

9500 .00 .00 100.00 .00 12.02 14.29 

6700 .00 .00 100.00 .00 7.03 6.07 

4750 .00 .00 100.00 .00 7.06 5.30 

3350 3.12 3.23 3.43 5.00 4.36 2.63 

2360 6.13 5.34 3.06 5.00 4.40 2.58 

1700 4.36 4.07 6.64 5.00 3.56 1.61 

1180 3.67 3.68 .16 5.00 3.02 1.36 

850 3.47 3.43 1.15 5.00 2.49 1.08 

600 4.21 4.06 3.67 5.00 2.31 1.11 

425 4.08 4.26 4.45 5.00 1.77 0.96 

300 5.72 5.52 3.48 5.00 1.76 1.20 

212 5.93 5.84 1.48 5.00 1.22 1.08 

150 7.25 7.38 1.83 5.00 1.28 1.32 

106 7.10 6.95 2.06 5.00 1.01 1.28 

75 6.50 6.66 2.44 5.00 0.97 1.24 

53 6.94 6.59 5.03 5.00 0.96 1.32 

38 4.12 4.37 6.13 5.00 0.60 0.88 

-38 27.41 28.02 2.24 5.00 5.08 5.41 
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MASS BALANCE OF 60CM CIRCUIT LORNEX RUN 25 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .59 .59 .62 5.00 .00 ,01 100.00 .00 

MILL DISCH. 1.29 1.29 .02 5.00 .00 .44 100.00 .00 

SCREEN FEED 46.69 46.90 .45 15.00 .00 46,06 100.00 .00 

SCR OVERSIZE .25 .26 5.40 10.00 .00 .00 100.00 .00 

SCR U/FLOW 46.44 46.64 .42 10.00 .00 46.05 100.00 .00 

MILL WATER .00 .43 100.00 .00 .43 .43 .03 5.00 

SUMP WATER .00 45.62 100.00 .00 45.42 45.62 .43 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .53 100.00 .00 99.38 98.81 .58 5.00 

MILL DISCH. .00 .35 100.00 .00 66.06 65.81 .38 10.00 

SCREEN FEED .00 .85 100.00 .00 2.00 1.80 9.80 1000.00 

SCR OVERSIZE .00 .26 100.00 .00 93.62 99.74 6.54 10.00 

SCR U/FLOW .00 .58 100.00 .00 1.24 1.25 .69 10.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS FEED DISCHAR6E SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

3500 3.02 3.22 6.72 5.00 11.13 10.33 7.64 5.00 

6700 12.35 12.36 .71 5.00 40.76 41.23 1.16 5.00 

4750 9.34 9.52 1.98 5.00 30.91 30.39 1.69 5.00 

3350 7.31 7.05 10.86 5.00 14.32 15.22 6.29 5.00 

2360 5.56 5.41 2.64 5.00 1.97 1.98 .31 5.00 

1700 3.62 3.65 .34 5.00 .12 .12 .01 5.00 

1180 3.32 3.34 .62 5.00 .01 .01 .00 5.00 

850 3.10 3.12 .80 5.00 .00 .00 100.00 .00 

600 3.26 3.33 2.27 5.00 .00 .00 100.00 .00 

425 3.27 3.15 3.55 5.00 .00 .00 100.00 .00 

300 n 
J . J Z 3.61 2.61 5.00 .00 .00 100.00 .00 

212 3.63 3.45 4.94 5.00 .00 .00 100.00 .00 

150 4.06 4.02 .87 5.00 .00 .00 100.00 .00 

106 3.65 3.80 4.20 5.00 .00 .00 100.00 .00 

75 3.80 3.88 2.15 5.00 .00 .00 100.00 .00 

53 3.34 4.06 5.67 5.00 .00 .00 100.00 .00 

33 3.12 3.11 .18 5.00 .00 .00 100.00 .00 

-39 13.03 13.38 1.85 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH FRESH FEED MILL CONTENTS 

MEAS. ESTIM. RESID. RELAT. NOT NOT 

VALUES VALUES VALUES ST.DEV. ADJUSTED ADJUSTE 

37500 0.00 0.00 

26500 3.61 6.11 

19000 18.20 19.06 

13200 .00 • .00 100.00 .00 13.61 17.33 

9500 .00 .00 100.00 .00 10.30 14.24 

6700 .00 .00 100.00 .00 6.44 6.85 

4750 .07 .07 .00 5.00 6.16 7.24 

3350 3.24 3.35 3.35 5.00 4.11 3.73 

2360 6.78 6.97 2.81 5.00 4.12 3.21 

1700 5.27 5.25 .38 5.00 3.29 2.26 

1180 4.86 4.85 .20 5.00 2.94 1.94 

850 4.56 4.54 .41 5.00 2.24 1.54 

600 4.34 4.84 1.93 5.00 2.39 1.42 

425 4.42 4.58 3.63 5.OX) 1.97 1.12 

300 5.37 5.25 2.26 5.00 1.74 1.25 

212 4.78 5.01 4.30 5.00 1.44 1.07 

150 5.77 5.85 1.36 5.00 1.48 1.25 

106 5.76 5.53 4.05 5.00 1.30 1.22 

75 5.74 5.64 1.73 5.00 1.28 1.22 

53 6.26 5.90 5.31 5.00 1.26 1.33 

38 4.50 4.53 .57 5.00 0.88 0.88 

-38 27.67 27.83 .58 5.00 6.00 5.67 
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MASS BALANCE OF 60CM CIRCUIT LORNEX RUN 25 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .45 .47 3.89 5.00 .00 .00 100.00 .00 

MILL DISCH. 1.23 1.13 8.01 5.00 .00 .33 100.00 .00 

SCREEN FEED 54.11 54.47 .66 15.00 .00 53.67 100.00 .00 

SCR OVERSIZE .32 .34 6.38 10.00 .00 .01 100.00 .00 

SCR U/FLOW 53.79 54.13 .63 20.00 .00 53.66 100.00 .00 

HILL WATER .00 .32 100.00 .00 .31 .32 2.21 5.00 

SUMP WATER .00 53.34 100.00 .00 52.94 53.34 .75 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .47 100.00 .00 99.13 39.89 .77 5.00 

HILL DISCH. .00 .30 100.00 .00 69.11 70.72 2.33 10.00 

SCREEN FEED .00 .80 100.00 .00 2.00 1.46 26.78 1000.00 

SCR OVERSIZE .00 .33 100.00 .00 100.00 97.42 2.58 10.00 

SCR U/FLOW .00 .47 100.00 .00 .86 .86 .55 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS MILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .49 .50 2.93 5.00 1.26 1.22 3.13 5.00 

9500 5.18 5.74 10.90 5.00 16.22 13.90 14.28 5.00 

6700 17.04 17.03 .07 5.00 41.37 41.21 .38 5.00 

4750 14.81 13.46 9.13 5.00 30.28 32.51 7.38 5.00 

3350 7.28 6.87 5.53 5.00 9.54 9.32 2.92 5.00 

2360 4.16 4.11 1.27 5.00 1.26 1.26 .14 5.00 

1700 2.30 2.36 2.63 5.00 .06 .06 .03 5.00 

1180 1.90 1.86 2.16 5.00 .01 .01 .00 5.00 

850 1.58 1.58 .21 5.00 .00 .00 100.00 .00 

600 1.72 1.77 2.70 5.00 .00 .00 100.00 .00 

425 1.79 1.75 1.36 5.00 .00 .00 100.00 .00 

300 2.06 2.21 7.28 5.00 .00 .00 100.00 .00 

212 2.44 2.49 • 1.94 5.00 .00 .00 100.00 .00 

150 3.38 3.41 .89 5.00 .00 .00 100.00 .00 

106 3.30 3.32 .64 5.00 .00 .00 100.00 .00 

75 4.28 4.21 1.67 5.00 .00 .00 100.00 .00 

53 4.59 4.62 .59 5.00 .00 .00 100.00 .00 

38 3.61 3.30 8.54 5.00 .00 .00 100.00 .00 

-38 17.60 18.91 7.45 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW 

MEAS. ESTIH. RESID. 

VALUES VALUES VALUES 

37500 

26500 

19000 

13200 .00 .00 100.00 

9500 .00 .00 100.00 

6700 .00 .00 100.00 

4750 .04 .04 .02 

3350 4.66 4.30 2.37 

2360 5.38 6.11 2.19 

1700 4.06 3.38 1.36 

1180 3.08 3.16 2.63 

350 2.69 2.70 .30 

600 3.08 3.01 2.26 

425 2.92 2.33 2.42 

300 4.08 3.77 7.70 

212 4.29 4.24 1.20 

150 5.80 5.81 .13 

106 6.48 6.52 .57 

75 6.97 7.17 2.90 

53 7.80 7.87 .87 

38 5.20 5.63 B.20 

-38 32.87 32.21 2.01 

FRESH FEED MILL CONTENTS 

I AT. NOT NOT 

'.DEV. ADJUSTED ADJUSTED 

0.88 0.00 

11.80 8.67 

17.82 25.25 

.00 12.06 19.82 

.00 9.43 13.96 

.00 6.37 5.30 

5.00 6.05 4.83 

5.00 4.19 2.62 

5.00 4.75 1.77 

5.00 3.53 1.01 

5.00 3.11 0.81 

5.00 2.54 0.36 

5.00 2.43 0.54 

5.00 1.77 0.47 

5.00 1.78 0.62 

5.00 1.23 0.66 

5.00 1.33 0.33 

5.00 1.06 1.16 

5.00 1.02 1.33 

5.00 1.01 1.50 

5.00 0.53 1.20 

5.00 5.17 6.43 
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HASS BALANCE OF 60CH CIRCUIT LORNEX RUN 27 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .34 .33 2.21 5.00 .00 .00 100.00 .00 

HILL DISCH. .78 .31 4.26 5.00 .00 .31 100.00 .00 

SCREEN FEED 47.67 48.20 1.11 15.00 .00 47.69 100.00 .00 

SCR OVERSIZE .18 .18 .22 10.00 .00 .00 100.00 .00 

SCR U/FLOW 47.49 48.02 1.12 20.00 .00 47.69 100.00 .00 

MILL WATER .00 .30 100.00 .00 .31 .30 1.60 5.00 

SUHP WATER .00 47.39 100.00 .00 46.86 47.39 1.13 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 OD • J J 100.00 .00 98.96 98.56 .40 5.00 

HILL DISCH. .00 .50 100.00 .00 51.65 62.12 .77 10.00 

SCREEN FEED .00 .50 100.00 .00 2.00 1.05 47.72 1000.00 

SCR OVERSIZE .00 .17 100.00 .00 35.11 98.59 3.76 10.00 

SCR U/FLOW .00 .33 100.00 .00 .68 .69 .94 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS HILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .85 .35 .07 5.00 2.46 2.46 .03 5.00 

3500 4.08 4.5B 12.21 5.00 15.78 13.24 16.12 5.00 

6700 14.35 14.21 4.95 5.00 39.12 41.08 5.02 5.00 

4750 11.12 11.01 .95 5.00 31.42 31.85 1.36 5.00 

3350 5.12 5.00 2.35 5.00 9.77 3.93 1.63 5.00 

2360 3.17 0 00 
(J. UL. 4.63 5.00 1.38 1.37 .68 5.00 

1700 1.31 1.83 .89 5.00 .06 .06 .01 5.00 

1180 1.57 1.56 .57 5.00 .00 .00 100.00 .00 

850 1.41 1.43 1.08 5.00 .00 .00 100.00 .00 

600 1.63 1.70 4.42 5.00 .00 .00 100.00 .00 

425 2.00 1.36 2.09 5.00 .00 .00 100.00 .00 

300 2.53 2.70 6.80 5.00 .00 .00 100.00 .00 

, 212 3.33 3.35 .53 5.00 .00 .00 100.00 .00 

150 4.75 4.62 2.72 5.00 .00 .00 100.00 .00 

106 5.09 5.07 .37 5.00 .00 .00 100.00 .00 

75 5.53 5.42 2.01 5.00 .00 .00 100.00 .00 

53 5.43 5.60 2.02 5.00 .00 .00 100.00 .00 

38 4.10 3.34 3.94 5.00 .00 .00 100.00 .00 

-38 21.48 21.87 1.80 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW 

MEAS. ESTIH. RESID. 

VALUES VALUES VALUES 

37500 

26500 

19000 

13200 .00 .00 100.00 

3500 .00 .00 100.00 

6700 .00 .00 100.00 

4750 .00 .00 100.00 

3350 2.37 2.33 .35 

2360 4.53 4.35 4.06 

1700 2.78 2.76 .73 

1180 2.37 2.39 .70 

850 2.20 2.13 .97 

600 2.73 2.60 4.68 

425 2.33 2.99 2.17 

300 4.47 4.13 7.59 

212 5.13 5.12 .23 

150 6.86 7.06 2.9B 

106 0 7.63 7.75 .32 

75 8.09 B.2B 2.40 

53 3.70 3.56 1.58 

38 5.79 6.02 3.99 

-38 33.37 33.42 .15 

FRESH FEED MILL CONTENTS 

LAT. NOT NOT 

.DEV. ADJUSTED ADJUSTED 

0.67 0.00 

11.98 3.81 

22.09 33.04 

.00 15.51 21.41 

.00 11.97 13.11 

.00 6.39 4.57 

.00 5.78 3.68 

5.00 3.63 1.31 

5.00 3.60 1.03 

5.00 2.75 0.72 

5.00 2.31 0.50 

5.00 1.86 0.42 

5.00 1.65 0.44 

5.00 1.21 0.41 

5.00 1.19 0.56 

5.00 0,35 0.58 

5.00 0.79 0.78 

5.00 0.62 0.31 

5.00 0.57 1.04 

5.00 0.59 1.98 

5.00 0.36 0.81 

5.00 3.06 4.63 
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MASS BALANCE OF 60CM CIRCUIT LORNEX RUN 23 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .50 .50 .10 5.00 .00 .00 100.00 .00 

HILL DISCH. 1.28 1.23 .93 5.00 .00 .40 100.00 .00 

SCREEN FEED 58.95 55.18 6.39 15.00 .00 54.30 100.00 .00 

SCR OVERSIZE .36 .38 5.31 10.00 .00 .00 100.00 .00 

SCR U/FLOW 58.59 54.80 6.46 20.00 .00 54.30 100.00 .00 

HILL WATER .00 .41 100.00 .00 .41 .41 .20 5.00 

SUHP WATER .00 53.90 100.00 .00 57.62 53.90 6.46 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

HILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 .50 

.00 .88 

.00 .88 

.00 .39 

.00 .50 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

99.28 99.43 

67.63 69.58 

2.00 1.60 

34.33 101.17 

.95 .31 

.15 5.00 

1.33 10.00 

19.97 1000.00 

7.25 10.00 

4.41 10.00 



ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS HILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

3500 2.36 3.40 14.78 5.00 9.85 7.73 21.00 5.00 

6700 18.18 18.14 .22 5.00 40.65 41.55 2.20 5.00 

4750 15.43 15.01 2.74 5.00 32.89 34.26 4.15 5.00 

3350 8.02 3.22 2.47 5.00 14.59 14.41 1.25 5.00 

2360 3.63 3.75 3.28 5.00 1.88 1.87 .65 5.00 

1700 1.34 1.35 .31 5.00 .12 .12 .00 5.00 

1180 1.54 1.52 1.41 5.00 .01 .01 .00 5.00 

850 1.30 1.36 4.37 5.00 .01 .01 .01 5.00 

600 1.42 1.55 8.32 5.00 .00 .00 100.00 .00 

425 1.75 1.80 2.66 5.00 .00 .00 100.00 .00 

300 2.33 2.49 6.78 5.00 .00 .00 100.00 .00 

212 2.64 2.73 5.20 5.00 .00 .00 100.00 .00 

150 4.02 3.91 2.74 5.00 .00 .00 100.00 .00 

106 4.21 4.17 .94 5.00 .00 .00 100.00 .00 

75 4.54 4.32 4.76 5.00 .00 .00 100.00 .00 

53 4.33 4.41 1.38 5.00 .00 .00 100.00 .00 

38 3.14 3.02 3.87 5.00 .00 .00 100.00 .00 

-38 13.62 18.22 2.12 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW FRESH FEED MILL CONTENTS 

MEAS. ESTIH. RESID. RELAT. NOT NOT 

VALUES VALUES VALUES ST.DEV. ADJUSTED ADJUSTE 

37500 0.26 0.39 

26500 9.59 10.35 

19000 20.36 30.40 

13200 .00 .00 100.00 .00 14.39 13.99 

9500 .00 .00 100.00 .00 11.54 13.63 

6700 .00 .00 100.00 .00 7.44 4.31 

4750 .09 .09 .01 5.00 6.89 3.96 

3350 3.44 3.42 .56 5.00 3.72 1.60 

2360 5.35 5.21 2.67 5.00 4.91 1.05 

1700 3.37 3.36 .27 5.00 3.18 0.64 

1180 2.65 2.69 1.40 5.00 2.76 0.44 

850 2.52 2.40 4.74 5.00 2.12 0.38 

600 3.08 2.75 10.87 5.00 1.96 0.40 

425 3.28 3.19 2.78 5.00 1.39 0.39 

300 4,79 4.42 7.81 5.00 1.37 0.56 

212 5.23 4.93 5.75 5.00 1.03 0.66 

150 6.76 6.94 2.66 5.00 0.96 0.92 

106 7.33 7.40 .99 5.00 0.77 1.03 

75 7.35 7.67 4.42 5.00 0.56 1.12 

53 7.98 7.33 1.38 5.00 0.70 1.24 

3B 5.17 5.36 3.64 5.00 0.40 0.86 

-38 31.60 32.34 2.34 5.00 3.61 - 5.16 
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HASS BALANCE OF SOCM CIRCUIT LORNEX RUN 29 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .48 .49 1.82 5.00 .00 .00 100.00 .00 

HILL DISCH. 1.20 1.16 2.99 5.00 .00 .43 100.00 .00 
SCREEN FEED 55.14 58.01 5.20 15.00 .00 57.32 100.00 .00 

SCR OVERSIZE .22 .22 1.74 10.00 .00 .02 100.00 .00 

SCR U/FLOW 54.92 57.79 5.22 20.00 .00 57.30 100.00 .00 

HILL WATER .00 .45 100.00 .00 .45 .45 1.15 5.00 

SUMP WATER .00 56.84 100.00 .00 53.98 56.84 5.30 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

HILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 .49 

.00 .69 

.00 .69 

.00 .20 

.00 .49 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

99.02 99.62 

53.38 59.04 

2.00 1.18 

93.34 90.43 

.81 .85 

.60 5.00 

.27 10.00 

40.75 1000.00 

3.63 10.00 

4.88 10.00 



ESTIMATES QF NETWORK 3 MASS FRACTIONS 

STREAMS HILL DISCHARGE SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

3500 3.02 3.51 16.30 5.00 15.43 12.23 20.33 5.00 

6700 9.53 10.89 14.27 5.00 41.63 38.11 8.45 5.00 

4570 10.28 7.98 22.36 5.00 23.33 27.94 19.74 5.00 

3350 5.97 5.15 13.77 5.00 14.45 16.30 12.77 5.00 

2360 4.94 4.30 12.88 5.00 4.55 4.75 4.41 5.00 

1700 3.42 3.35 2.00 5.00 .55 .55 .22 5.00 

1180 3.30 3.24 1.70 5.00 .04 .04 .01 5.00 

850 3.11 3.20 2.86 5.00 .02 .02 .00 5.00 

600 3.61 3.71 2.64 5.00 .00 .00 100.00 .00 

425 3.69 3.66 .83 5.00 .00 .00 100.00 .00 

300 3.83 4.12 7.52 5.00 .00 .00 100.00 .00 

212 3.38 3.96 2.05 5.00 .00 .00 100.00 .00 

150 4.62 4.58 .78 5.00 .00 .00 100.00 .00 

106 4.23 4.35 2.86 5.00 .00 .00 100.00 .00 

75 4.08 4.06 .46 5.00 .00 .00 100.00 .00 

53 4.50 4.81 6.34 5.00 .00 .00 100.00 .00 

38 3.57 3.56 .34 5.00 .00 .00 100.00 .00 

-38 20.39 21.53 5.61 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW FRESH FEED MILL CONTENTS 

MEAS. ESTIH. RESID. RELAT. NOT NOT 

VALUES VALUES VALUES ST.DEV. ADJUSTED ADJUSTE 

37500 0.59 0.00 

26500 10.50 4.33 

19000 18.60 21.68 

13200 .00 .00 100.00 .00 13.93 16.39 

9500 .00 .00 100.00 .00 10.37 14.97 

6700 .00 .00 100.00 .00 6.73 6.50 

4750 .00 .00 100.00 .00 6.32 6.24 

3350 .68 .69 1.27 5.00 3.36 4.16 

2360 3.82 4.12 7.98 5.00 4.16 3.85 

1700 4.35 4.47 2.80 5.00 3.27 2.49 

1180 4.41 4.53 2.62 5.00 2.85 2.08 

850 4.56 4.47 1.95 5.00 2.33 1.69 

600 5.27 5.19 1.56 5.00 2.27 1.72 

425 5.02 5.12 2.00 5.00 1.84 1.35 

300 6.22 5.77 7.31 5.00 1.56 1.44 

212 5.59 5.54 .84 5.00 1.24 1.20 

150 6.28 6.42 2.19 5.00 1.23 1.25 

106 6.19 6.09 1.59 5.00 1.00 1.11 

75 5.59 5.69 1.71 5.00 0.91 1.03 

53 7.13 6.74 6.29 5.00 0.83 1.07 

38 4.91 4.98 1.45 5.00 0.59 0.69 

-38 29.92 30.19 .90 5.00 4.95 4.10 
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HASS BALANCE OF SOCM CIRCUIT LORNEX RUN 30 

HASS BALANCE RESULTS 

ESTIMATES OF 

PULP FLOW RATES 
HEAS. ESTIH. RESID. 

STREAHS VALUES VALUES VALUES 

FRESH FEED .51 .52 1.20 
HILL DISCH. 1.31 1.27 2.33 
SCREEN FEED 51.48 53t 33 3.60 
SCR OVERSIZE .24 .25 2.78 
SCR U/FLOW 51.24 53.08 3.60 
MILL WATER .00 .50 100.00 
SUMP WATER .00 52.07 100.00 

SOLID FLOW RATES 
HEAS. ESTIM. RESID. 

STREAHS VALUES VALUES VALUES 

FRESH FEED .00 .52 100.00 
MILL DISCH. .00 .76 100.00 
SCREEN FEED .00 .76 100.00 
SCR OVERSIZE .00 .24 100.00 
SCR U/FLOW .00 .52 100.00 

NETWORKS 1 & 2 VARIABLES 

WATER FLOW RATES 
RELAT. MEAS. ESTIM. RESID. RELAT. 
ST.DEV VALUES VALUES VALUES ST.DEV 

5.00 .00 .01 100.00 .00 
5.00 .00 .51 100.00 .00 
15.00 .00 52,58 100.00 .00 
10.00 .00 .01 100.00 .00 
20.00 .00 52.57 100.00 .00 

.00 .43 .50 1.03 5.00 

.00 50.23 52.07 3.66 30.00 

PULP PERCENT SOLIDS 
RELAT. HEAS. ESTIM. RESID. RELAT. 
ST.DEV VALUES VALUES VALUES ST.DEV 

.00 38.70- 98.82 .12 5.00 

.00 60.22 53.62 .99 10.00 

.00 2.00 1.42 29.18 1000.00 

.00 35.48 96.23 .79 10.00 

.00 .34 .97 3.21 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS MILL DISCHARGE SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS, ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 ,00 .00 100.00 .00 

9500 2.73 2.36 13.62 5.00 6.66 7.41 11.23 5.00 

6700 11.65 12.32 5.71 5.00 33.47 38.70 1.94 5.00 

4570 10.82 11.53 6.54 5.00 37.43 36.23 3.20 5.00 

3350 7.17 6.33 10.86 5.00 14.11 15.28 8.31 5.00 

2360 5.12 4.48 12.49 5.00 2.16 2.20 1.91 5.00 

1700 3.21 3.00 6.68 5.00 .15 .15 .12 5.00 

1180 3.12 2.35 5.35 5.00 .01 .01 .01 5.00 

850 2.88 2.83 1.80 5.00 .00 .00 100.00 .00 

600 3.21 3.24 .86 5.00 .00 .00 100.00 .00 

425 3.42 3.27 4.28 5.00 .00 .00 100.00 .00 

300 3.66 3.80 3.76 5.00 .00 .00 100..00 .00 

212 3.63 3.64 1.42 5.00 .00 .00 100.00 .00 

150 4.37 4.27 2.31 5.00 .00 .00 100.00 .00 

106 4.07 4.12 1.13 5.00 .00 .00 100.00 .00 

75 4.34 4.31 .78 5.00 .00 .00 100.00 .00 

53 4.16 4.38 5.39 5.00 .00 .00 100.00 .00 

38 3.24 3.26 .51 5.00 .00 .00 100.00 .00 

-38 13.17 13.30 3.82 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH FRESH FEED MILL CONTENTS 

MEAS. ESTIM. RESID. RELAT. NOT NOT 

VALUES VALUES VALUES ST.DEV. ADJUSTED ADJUSTE 

37500 0.41 0.00 

26500 7.13 6.26 

19000 14.93 00 01 
%JX 

13200 .00 .00 100.00 .00 11.95 17.18 

9500 .00 .00 100.00 .00 11.37 14.58 

6700 .00 .00 100.00 .00 7.23 7.25 

4750 .00 .00 100.00 .00 7.22 6.79 

3350 2.19 2.24 2.36 5,00 5.11 2.82 

2360 5.10 5.54 8.71 5.00 5.14 2.52 

1700 4.08 4.32 5.37 5.00 3.76 2.06 

1180 4.12 4.33 5.01 5.00 3.33 1.86 

850 4.07 4.15 1.32 5.00 2.76 1.63 

600 4.78 4.75 .66 5.00 2.59 1.57 

425 4.61 4.30 4.15 5.00 1.96 1.23 

300 5.79 5.57 3.80 5.00 1.94 1.32 

212 5.25 5.34 1.62 5.00 1.41 1.10 

150 6.11 6.26 2.48 5.00 1.47 1.14 

106 6.09 6.04 .87 5.00 1.20 1.08 

75 6.25 6.32 1.05 5.00 1.07 1.03 

53 6.82 6.43 5.71 5.00 1.06 1.13 

38 4.79 4.78 .29 5.00 0.66 0.77 

-38 29.94 29.13 2.70 5.00 6.28 4.33 
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APPENDIX V. 

LORNEX C-CIRCUIT: 60CM SIZE DISTRIBUTION PLOTS 



SIZE DISTRIBUTIONS LORNEX RUN 1 

Z > 

Z D 

o 

1 H— i i i m i l l 1—i I I i mi 1—i i Mini 1—i n inn 
10 10 2 10 3 10 4 10 5 

PARTICLE SIZE (microns) 



SIZE DISTRIBUTIONS LORNEX RUN 2 

1 I I I M M l | 1 1 ( I M M | 1 I I II I l l | 1 1 1111(11 
10 10 2 10 3 10 4 10 5 

PARTICLE SIZE (microns) 







SIZE DISTRIBUTIONS LORNEX RUN 6 

3 O 

1 H i M I inn 1 I I I mil 1 M I mi l I I M inn 
10 10 2 10 3 10 4 10 5 

PARTICLE SIZE (microns) 



SIZE DISTRIBUTIONS LORNEX RUN 7 

10 10 2 10 3 10 4 10 5 

PARTICLE SIZE (microns) 



SIZE DISTRIBUTIONS LORNEX RUN 8 

1 i — i i i i imi 1 i i i nm 1 i i 11nil t i n nm 
10 10 2 10 3 10 4 10 5 

PARTICLE SIZE (microns) 



6ee 

CUMULATIVE % PASSING 

o 









SIZE DISTRIBUTIONS LORNEX RUN 13 

3 O 

1 1—» i » m i | 1 — i i m i l l 1—\ i i i i ii| 1—i i i m i | 
10 10 2 10 3 10 4 10 5 

PARTICLE SIZE (microns) 



SIZE DISTRIBUTIONS LORNEX RUN 14 

3 O 

1 I I I M M l | 1 1 I I I I l l | 1 1 I M M l | 1 1 I I I I l l | 
10 10 2 10 3 10 4 10 5 

PARTICLE SIZE (microns) 





SIZE DISTRIBUTIONS LORNEX RUN 16 

3 O 

1 1 1 I I I m | 1 1 I M I l l | 1 1 I I II l l | 1 1 I I I I H | 
10 10 2 10 3 10 4 10 S 

PARTICLE SIZE (microns) 



SIZE DISTRIBUTIONS LORNEX RUN 17 

10 1 0 2 10 3 10 4 10 * 
PARTICLE SIZE (microns) 









SIZE DISTRIBUTIONS LORNEX RUN 21 

o 

1 -\ 1 m mi l 1 i I I i mi 1 i i i mi l 1 i it mu 
10 10 2 10 * 10 4 10 * 

PARTICLE SIZE (microns) 





SIZE DISTRIBUTIONS LORNEX RUN 23 
10 

O 
z 
cn 
tn 
< 
Q_ 

00 | f 

Ul 1 

ZD 
o 

10 1 0 A 1 0 3 1 0 4 

PARTICLE SIZE (microns) 



s ize d i s t r i b u t i o n s l o r n e x r u n 2 4 

u> 
U l 

1 0 2 1 0 3 

PARTICLE SIZE (microns) 







SIZE DISTRIBUTIONS LORNEX RUN 27 

1 -\ 1—I—I i h l l l 1—I—i I llll| 1—I—I I I I l>i 1—I—i I l I I\\ 
10 1 0 . 8 10 3 10 4 10 5 

PARTICLE SIZE (microns) 



SIZE DISTRIBUTIONS LORNEX RUN 28 

OO 

10 10 2 10 3 10 4 

PARTICLE SIZE (microns) 
10 







SIZE DISTRIBUTIONS LORNEX RUN 5 
2 n i—•—*i 

S CR Ei U h DERSIZ I 

' Fl !ESH Fl :EI > 

1 n i i i i 11111 1—i—» i 111 n 1—i—i i 1111 j 1—i—i I I I I I 

10 1 0 2 10 3 10 4 10 
PARTICLE SIZE (microns) 



APPENDIX VI. 

AFTON MINES* ADJUSTED FULL-SCALE & 60CM DATA 

SIZE DISTRIBUTION PLOTS 
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HASS BALANCE OF 60CH CIRCUIT AFTON HINES RUN fl 

HASS BALANCE RESULTS 

ESTIHATES OF NETWORKS i i, 2 VARIABLES 

PULP FLOH RATES HATER FLOH RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .31 .30 .77 2.00 .00 .02 100.00 .00 

HILL DISCH. .83 .80 3.02 15.00 .00 .27 100.00 .00 

SCREEN FEED 70.90 65.22 8.01 20.00 .00 64.69 100.00 .00 

SCR OVERSIZE .17 .18 5.45 5.00 .00 -.06 100.00 .00 

SCR U/FLOW 61.20 65.04 6.27 20.00 .00 64.75 100.00 .00 

HILL HATER .00 .32 100.00 .00 .32 .32 .99 5.00 

SUHP HATER .00 64.42 100.00 .00 58.80 64.42 9.55 30.00 

SOLID FLOH RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .29 100.00 .00 99.00 93.90 5.15 5.00 

HILL DISCH. .00 .53 100.00 .00 59.54 65.93 10.73 10.00 

SCREEN FEED .00 .53 100.00 .00 1.00 .81 18.92 1000.00 

SCR OVERSIZE .00 .24 100.00 .00 96.00 135.92 41.58 10.00 

SCR U/FLOW .00 .29 100.00 .00 .42 .44 4.38 20.00 

363 



ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

9500 10.81 10.27 5.00 5.00 21.53 22.29 3.51 5.00 

6700 22. OB 20.64 6.52 5.00 43.19 44.79 3.72 5.00 

4570 12.28 12.23 .40 5.00 26.33 26.09 .92 5.00 

3350 2.72 3.41 25.46 5.00 6.96 4.85 30.37 5.00 

2360 2.73 2.77 1.46 5.00 1.43 1.42 .42 5.00 

1700 1.58 1.51 4.16 5.00 .32 .32 .37 5.00 

1180 .98 .96 1.81 5.00 .06 .06 .05 5.00 

850 1.09 1.03 5.36 5.00 .00 .00 100.00 .00 

600 1.31 1.18 9.81 5.00 .00 .00 100.00 .00 

425 1.50 1.25 16.60 5.00 .00 .00 100.00 .00 

300 1.35 1.41 4.18 5.00 .00 .00 100.00 .00 

212 1.75 1.76 .63 5.00 .00 .00 100.00 .00 

150 2.26 2.24 .67 5.00 .00 .00 100.00 .00 

106 2.46 2.66 8.22 5.00 .00 .00 100.00 .00 

75 2.93 3.16 7.94 5.00 .00 .00 100.00 .00 

53 3.42 3.75 9.65 5.00 .00 .00 100.00 .00 

38 3.20 3.41 6.64 5.00 .00 .00 100.00 ,00 

-38 25.55 26.34 3.07 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 .00 

9 5 0 0 .00 .00 1 0 0 . 0 0 .00 

6 7 0 0 .00 .00 1 0 0 . 0 0 .00 

4 5 7 0 . 3 3 .39 .07 5 . 0 0 

3 3 5 0 2 . 4 9 2 . 1 9 1 2 . 1 7 5 . 0 0 

2 3 6 0 3 . 9 4 3 . 9 2 .51 5 . 0 0 

1 7 0 0 2.44 2 . 5 3 3 . 8 5 5 . 0 0 

1180 1.70 1.73 1.96 5 . 0 0 

8 5 0 1.82 1.91 5 . 1 1 5 . 0 0 

6 0 0 2 . 0 2 2 . 1 9 8.47 5 . 0 0 

4 2 5 2 . 0 6 2.32 12.62 5 . 0 0 

3 0 0 2 . 7 2 2.61 4.11 5 . 0 0 

2 1 2 3 . 2 7 3 . 2 7 .12 5.00 

150 4.11 4 . 1 6 1.30 5 . 0 0 

106 5 . 4 2 4.94 8.91 5 . 0 0 

7 5 6.40 5.87 8 . 3 5 5 . 0 0 

5 3 7 . 7 8 6.95 10.61 5 . 0 0 

3 8 6.77 6.33 6.51 5 . 0 0 

- 3 8 4 6 . 6 7 4 8 . 6 9 4.32 5 . 0 0 

3 6 5 



MASS BALANCE OF 60CH CIRCUIT AFTON NINES RUN § 2 

MASS BALANCE RESULTS 

ESTIMATES OF 

PULP FLOW RATES 

HEAS. ESTIH. RESID. 

STREAMS VALUES VALUES VALUES 

FRESH FEED .29 .28 2.70 

MILL DISCH. .77 .78 2.20 

SCREEN FEED 66.BS 62.18 6.76 

SCR OVERSIZE .19 .20 2.93 

SCR U/FLOW 58.50 61.98 5.95 

HILL WATER .00 .30 100.00 

SUMP WATER .00 61.40 100.00 

SOLID FLOW RATES 

HEAS. ESTIM. RESID. 

STREAHS VALUES VALUES VALUES 

FRESH FEED .00 .27 100.00 

HILL DISCH. .00 .48 100.00 

SCREEN FEED .00 .48 100.00 

SCR OVERSIZE .00 .21 100.00 

SCR U/FLOW .00 .27 100.00 

NETWORKS 1 it 2 VARIABLES 

WATER FLOW RATES 

RELAT. HEAS. ESTIM. RESID. RELAT. 

ST.DEV VALUES VALUES VALUES ST.DEV 

5.00 .00 .01 100.00 .00 

15.00 .00 .30 100.00 .00 

20.00 .00 61.70 100.00 .00 

5.00 .00 - .01 100.00 .00 

20.00 .00 61.71 100.00 .00 

.00 .30 .30 .31 5.00 

.00 63.60 61.40 3 .46 30.00 

PULP PERCENT SOLIDS 

RELAT. HEAS. ESTIM. RESID. RELAT. 

ST.DEV VALUES VALUES VALUES ST.DEV 

.00 99.00 96.27 2.75 5.00 

.00 58.72 61.43 4.62 10.00 

.00 1.00 .77 22.66 1000.00 

.00 93.00 106.75 14.79 10.00 

.00 .44 .43 1.42 20.00 
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STREAMS SCREEN FEED 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . 

SCR OVERSIZE 

HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 .00 .00 .00 1 0 0 . 0 0 .00 

9 5 0 0 1 0 . 5 5 9.58 9.22 5.00 2 0 . 3 0 2 1 . 7 2 6 . 9 9 5 . 0 0 

6 7 0 0 1 9 . 1 6 1 8 . 8 9 1.41 5.00 4 3 . 0 0 4 2 . 8 4 .37 5 . 0 0 

4 5 7 0 1 1 . 6 3 1 1 . 4 8 1.26 5 . 0 0 2 6 . 0 0 2 6 . 0 4 .17 5 . 0 0 

3 3 5 0 3.91 4.62 18.04 5 . 0 0 7 . 9 0 6.60 1 6 . 4 0 5 . 0 0 

2 3 6 0 2 . 4 3 2.44 .58 5 . 0 0 2 . 1 3 2 . 1 2 .31 5 . 0 0 

1 7 0 0 1.31 1.33 1.50 5 . 0 0 .21 .21 .11 5.00 

1180 1.15 1.04 9.97 5.00 .10 .10 .38 5 . 0 0 

8 5 0 .B7 .92 5 . 8 3 5 . 0 0 .00 .00 1 0 0 . 0 0 .00 

6 0 0 1.02 1.03 .78 5.00 .00 .00 1 0 0 . 0 0 .00 

4 2 5 1.55 1.32 1 4 . 7 5 5 . 0 0 .00 .00 1 0 0 . 0 0 .00 

3 0 0 1.46 1.55 5.84 5 . 0 0 .00 .00 1 0 0 . 0 0 .00 

2 1 2 1.81 1.77 2.41 5.00 .00 .00 1 0 0 . 0 0 .00 

150 2 . 7 7 2 . 6 9 2 . 9 3 5.00 .00 .00 1 0 0 . 0 0 .00 

106 3 . 1 2 3 . 0 9 1.03 5 . 0 0 .00 .00 1 0 0 . 0 0 .00 

7 5 3.61 4 . 0 0 1 0 . 6 7 5 . 0 0 .00 .00 1 0 0 . 0 0 .00 

5 3 4.34 4.34 . 1 0 5 . 0 0 .00 .00 1 0 0 . 0 0 .00 

3 8 4.05 4.04 .17 5 . 0 0 .00 .00 1 0 0 . 0 0 .00 

-3B 2 5 . 2 6 2 5 . 8 9 2.51 5 . 0 0 .00 .00 1 0 0 . 0 0 .00 

367 



STREAM SCR U/FLOH 

MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . 

1 3 2 0 0 .00 .00 1 0 0 . 0 0 .00 

3 5 0 0 .00 .00 1 0 0 . 0 0 .00 

6 7 0 0 .00 .00 1 0 0 . 0 0 .00 

4 5 7 0 .00 .00 1 0 0 . 0 0 .00 

3 3 5 0 3 . 3 2 3 . 0 5 8.24 5 . 0 0 

2 3 6 0 2 . 7 0 2 . 7 0 .10 5 . 0 0 

1 7 0 0 2.24 2.21 1.21 5.00 

1 1 8 0 1.64 1.77 8 . 1 0 5 . 0 0 

8 5 0 1.76 1.65 6.42 5 . 0 0 

6 0 0 1.85 1.84 .61 5 . 0 0 

4 2 5 2 . 1 2 2 . 3 6 1 1 . 4 9 5 . 0 0 

3 0 0 2 . 9 5 2 . 7 6 6.31 5 . 0 0 

2 1 2 3 . 0 8 3 . 1 6 2 . 5 9 5 . 0 0 

150 4 . 6 6 4.81 3.21 5 . 0 0 

106 5.44 5 . 5 2 1.53 5 . 0 0 

7 5 8 . 1 9 7.15 12.74 5 . 0 0 

5 3 7 . 6 9 7.76 .85 5.00 

3 8 7 . 1 7 7.23 .86 5 . 0 0 

- 3 8 4 5 . 1 9 4 6 . 0 3 1.86 5 . 0 0 

3 6 8 



MASS BALANCE OF 60CM CIRCUIT AFTON NINES RUN »8 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 It 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .88 .63 7.78 5.00 .00 .01 100.00 .00 

HILL DISCH. 2.04 1.95 4.37 10.00 .00 .50 100.00 .00 

SCREEN FEED 61.70 56.41 8.57 20.00 .00 54.96 100.00 .00 

SCR OVERSIZE .54 .58 6.84 5.00 .00 -.27 100.00 .00 

SCR U/FLOW 57.30 55.83 2.56 20.00 .00 55.22 100.00 .00 

MILL WATER .00 .75 100.00 .00 .73 .75 2.12 5.00 

SUMP WATER .00 54.46 100.00 .00 60.00 54.46 9.23 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .61 100.00 .00 99.00 97.62 1.40 2.00 

HILL DISCH. .00 1.45 100.00 .00 56.23 74.56 32.60 10.00 

SCREEN FEED .00 1.45 100.00 .00 1.00 2.58 157.86 1000.00 

SCR OVERSIZE .00 .84 100.00 .00 36.00 145.79 51.86 10.00 

SCR U/FLOW .00 .61 100.00 .00 1.23 T.09 11.12 20.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . VALUES VALUES VALUES S T . D E V . 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

9500 5.10 4.04 20.77 5.00 6.05 6.96 15.07 5.00 

6700 21.56 22.47 4.21 5.00 38.50 38.71 .55 5.00 

4570 20.85 22.33 7.12 5.00 39.85 37.79 2.74 5.00 

3350 10.49 10.88 3.69 5.00 13.37 13.23 1.02 5.00 

2360 5.26 4.88 7.15 5.00 2.76 2.83 2.53 5.00 

1700 2.65 2.38 10.30 5.00 .47 .48 1.12 5.00 

1180 1.64 1.33 18.93 5.00 .00 .00 100.00 .00 

850 1.95 1.61 17.62 5.00 .00 .00 100.00 .00 

600 2.10 1.74 17.30 5.00 .00 .00 100.00 .00 

425 1.34 1.43 7.04 5.00 .00 .00 100.00 .00 

300 1.61 1.77 10.07 5.00 .00 .00 100.00 .00 

212 1.43 1.58 10.15 5.00 .00 .00 100.00 .00 

150 1.79 1.93 7.63 5.00 .00 .00 100.00 .00 

106 1.57 1.74 10.52 5.00 .00 .00 100.00 .00 

75 1.75 1.99 13.98 5.00 .00 .00 100.00 .00 

53 2.22 2.25 1.52 5.00 .00 .00 100.00 .00 

38 1.97 2.08 5.73 5.00 .00 .00 100.00 .00 

-38 14.72 13.57 7.79 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . 

13200 .00 .00 100.00 .00 

9500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4570 .36 .36 .12 5.00 

3350 7.69 7.62 .96 5.00 

2360 7.40 7.73 4.39 5.00 

1700 4 .65 5.01 7.69 5.00 

1180 2.73 3.17 13.57 5.00 

850 3.39 3.83 12.93 5.00 

600 3.67 4.14 12.77 5.00 

425 3.72 3.42 8.11 5.00 

300 4.83 4.22 12.56 5.00 

212 4.30 3 .75 12.70 5.00 

150 5.04 4.59 8.90 5.00 

106 4.77 4.14 13.31 5.00 

75 5.92 4.75 19.70 5.00 

53 5.45 5.37 1.44 5.00 

38 5.30 4.36 6.34 5.00 

-38 30.12 32.35 7.39 5.00 
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MASS BALANCE OF 60CH CIRCUIT AFTON NINES RUN IS 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 * 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .64 .63 .90 5.00 .00 .01 100.00 .00 

MILL DISCH. 1.98 1.89 4.63 15.00 .00 .60 100.00 .00 

SCREEN FEED 64.35 64.37 .03 20.00 .00 63.08 100.00 .00 

SCR OVERSIZE .54 .56 2.98 5.00 .00 - . 1 0 100.00 .00 

SCR U/FLOW 64.50 63.81 1.07 20.00 .00 63.18 100.00 .00 

MILL WATER .00 .70 100.00 .00 .71 .70 1.28 5.00 

SUMP WATER .00 62.48 100.00 .00 58.80 62.48 6.26 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .63 100.00 .00 99.00 99.04 .04 2.00 

HILL DISCH. .00 1.23 100.00 .00 87.00 68.15 21.67 15.00 

SCREEN FEED .00 1.29 100.00 .00 1.00 2.00 99.93 1000.00 

SCR OVERSIZE .00 .66 100.00 .00 94.00 118.33 25.89 10.00 

SCR U/FLOW .00 .63 100.00 .00 .96 .98 2.06 20.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES S T . D E V . 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

9500 3.22 3.33 3.38 5.00 5.16 6.47 25.46 10.00 

6700 15.97 24.53 53.59 5.00 44.02 47.70 8.37 10.00 

4570 13.49 19.95 47.87 5.00 41.72 38.12 8.63 10.00 

3350 6.23 7.96 27.75 5.00 8.21 6.82 16.98 10.00 

2360 3.46 3.89 12.56 5.00 .67 .67 .25 10.00 

1700 1.87 2.01 7.38 5.00 .22 .22 .23 10.00 

1180 1.22 1.30 6.38 5.00 .00 .00 100.00 .00 

850 .38 1.14 16.35 5.00 .00 .00 100.00 .00 

600 .11 .12 6.72 5.00 .00 .00 100.00 .00 

425 1.42 1.56 10.15 5.00 .00 .00 100.00 .00 

300 2.77 2.67 3.64 5.00 .00 .00 100.00 .00 

212 1.58 1.89 19.74 5.00 .00 .00 100.00 .00 

150 1.76 1.99 13.25 5.00 .00 .00 100.00 .00 

106 1.80 2.08 15.53 5.00 .00 .00 100.00 .00 

75 1.68 1.94 15.62 5.00 .00 .00 100.00 .00 

53 1.83 2.11 15.28. 5.00 .00 .00 100.00 .00 

38 1.40 1.62 15.71 5.00 .00 .00 100.00 .00 

-38 39.21 19.91 49.22 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . 

13200 .00 .00 100.00 .00 

3500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4570 .72 .72 .67 5 .00 

3350 10.76 9.17 14.79 5.00 

2360 7.92 7.31 7.72 5.00 

1700 4.09 3.90 4.62 5.00 

1180 2.81 2.67 4.93 5.00 

850 3.01 2.35 22.03 5.00 

600 3.20 .24 92.45 5.00 

425 3.56 3.22 9.56 5.00 

300 5.12 5.49 7.31 5.00 

212 5.48 3.89 28.94 5.00 

150 4.75 4.10 13.63 5.00 

106 5.20 4.28 17.69 5.00 

75 4.89 4.00 18.24 5.00 

53 5.24 4.34 17.13 5.00 

38 4.13 3.33 19.26 5.00 

-3B 29.12 40.98 40.73 5.00 
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MASS BALANCE OF AFTON N I N E S SAG C I R C U I T J U N E 1986 RUN tl 

MASS BALANCE R E S U L T S 

E S T I M A T E S OF NETWORKS 1 fc 2 V A R I A B L E S 

PULP FLOW R A T E S WATER FLOW R A T E S 

HEAS. E S T I H . R E S I D . R E L A T . HEAS. E S T I H . R E S I D . R E L A T . 

S T R E A H S V A L U E S V A L U E S V A L U E S S T . D E V V A L U E S V A L U E S V A L U E S S T . D E V 

F R E S H F E E D 2 . 9 7 3.04 2.27 5 . 0 0 .00 - . 0 2 1 0 0 . 0 0 .00 

H I L L D I S C H . .00 4.40 1 0 0 . 0 0 .00 .00 1.19 1 0 0 . 0 0 .00 

S C R E E N F E E D .00 5 . 1 8 1 0 0 . 0 0 .00 .00 1.97 1 0 0 . 0 0 .00 

SCR O V E R S I Z E .00 . 1 9 1 0 0 . 0 0 .00 .00 .04 1 0 0 . 0 0 • .00 

SCR U/FLOW .00 4 . 9 9 1 0 0 . 0 0 .00 .00 1.94 1 0 0 . 0 0 .00 

H I L L WATER .00 1.17 1 0 0 . 0 0 .00 1.13 1.17 .92 5 . 0 0 

PBOX WATER .00 .79 1 0 0 . 0 0 .00 . 1.00 . 7 9 2 1 . 4 6 2 0 . 0 0 

S O L I D FLOW R A T E S P U L P P E R C E N T S O L I D S 

MEAS. E S T I M . R E S I D . R E L A T . HEAS. E S T I H . R E S I D . R E L A T . 

STREAMS V A L U E S V A L U E S V A L U E S S T . D E V V A L U E S V A L U E S V A L U E S S T . D E V 

F R E S H F E E D 

H I L L D I S C H . 

S C R E E N F E E D 

SCR O V E R S I Z E 

SCR U/FLOW 

.00 3.06 

.00 3.21 

.00 3.21 

.00 .15 

.00 3 . 0 6 

1 0 0 . 0 0 .00 

1 0 0 . 0 0 .00 

1 0 0 . 0 0 .00 

1 0 0 . 0 0 .00 

1 0 0 . 0 0 .00 

9 8 . 8 5 1 0 0 . 5 8 

7 1 . 1 3 7 2 . 9 8 

6 3 . 4 8 6 1 . 9 2 

8 0 . 9 1 8 0 . 8 7 

6 3 . 6 7 6 1 . 2 0 

1.75 3.00 

2 . 6 0 5 . 0 0 

2 . 4 6 5 . 0 0 

.05 10.00 

3.88 5 . 0 0 

3 7 5 



ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS HILL DISCH. SCREEN FEED 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES S T . D E V . 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 .00 .00 100.00 .00 

19000 .00 .08 100.00 20.00 .08 .08 4.81 20.00 

13200 .10 .17 72.91 20.00 .28 .17 38.25 20.00 

9500 .50 1.30 159.93 20.00 1.27 1.30 2.34 20.00 

6700 .60 1.42 136.29 20.00 1.13 1.42 25.46 20.00 

4750 1.29 2.27 75.91 20.00 1.92 2.27 18.19 20.00 

3350 1.61 2.14 33.11 20.00 1.92 2.14 11.62 20.00 

2360 2.39 2.50 4.54 5.00 2.50 2.50 .06 5.00 

1700 2.50 2.55 2.10 5.00 2.53 2.55 .89 5.00 

1180 3.36 3.26 3.10 5.00 3.13 3.26 4.02 5.00 

850 3.90 3.83 1.77 5.00 3.77 3.83 1.61 5.00 

600 4.94 4.73 4.15 5.00 4.57 4.73 3.61 5.00 

425 4.74 4.63 2.26 5.00 4.42 4.63 4.82 5.00 

300 7.52 7.20 4.21 5.00 7.22 7.20 .23 5.00 

212 5.04 4.90 2.70 5.00 4.93 4.90 .53 5.00 

150 6.68 6.60 1.17 5.00 6.52 6.60 1.26 5.00 

106 5.38 5.64 4.01 5.00 5.82 5.64 3.02 5.00 

75 5.29 5.17 2.19 5.00 5.22 5.17 .88 5.00 

53 7.15 6.69 6.45 5.00 6.97 6.69 4.03 5.00 

38 3.88 3.88 .08 5.00 3.85 3.8B .86 5.00 

-38 32.63 31.01 4.97 5.00 3 t . 9 5 31.01 2 .95 5.00 
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STREAHS SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

SCR U/FLOH 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 .00 .00 100.00 .00 

19000 1.63 1.76 8.02 15.00 .00 .00 100.00 .00 

13200 7.45 2.27 69.59 15.00 .07 .07 2.48 5.00 

9500 17.26 11.04 36.01 15.00 1.01 .81 19.56 5.00 

6700 12.48 12.24 1.96 15.00 1.04 .88 15.69 5.00 

4750 11.81 18.37 55.52 15.00 1.57 1.46 6.73 5.00 

3350 7.38 10.55 42.93 15.00 1.78 1.72 3.21 5.00 

2360 5.00 5.16 3.18 5.00 2.49 2.37 5.00 5.00 

1700 2.64 2.63 1.77 5.00 2.64 2.55 3.57 5.00 

1180 2.04 2.07 1.44 5.00 3.38 3.32 1.92 5.00 

850 1.64 1.66 1.13 5.00 3.97 3.94 .77 5 .00 

600 1.65 1.67 1.20 5.00 4.33 4.89 .85 5.00 

425 1.49 1.51 1.04 5.00 4.99 4.79 4.02 5.00 

300 2.39 2 .43 1.80 5.00 7.26 7.44 2.50 5.00 

212 1.61 1.53 1.22 5.00 4.97 5.07 1.96 5.00 

150 2.10 2.13 1.52 5.00 6.94 6.83 1.65 5.00 

106 2.02 2.05 1.58 5.00 5.54 5.82 5.12 5.00 

75 1.99 2.02 1.50 5.00 5.24 5.33 1.75 5.00 

53 2.66 2.72 2.12 5.00 6.40 6.89 7.62 5.00 

38 1.62 1.64 1.16 5.00 4.07 4.00 1.84 5.00 

-38 13.11 14.38 9.67 5.00 31.68 31.81 .41 5 .00 
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MASS BALANCE OF AFTON MINES SAG CIRCUIT AUG 1386 RUN 88 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 h 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 4.92 5.09 3.51 5.00 .00 - .11 100.00 .00 

HILL DISCH. .00 8.50 100.00 .00 .00 2 .63 100.00 .00 

SCREEN FEED .00 9.37 100.00 .00 .00 3.57 100.00 .00 

SCR OVERSIZE .00 .72 100.00 .00 .00 .12 100.OO .00 

SCR U/FLOW .00 8.65 100.00 .00 .00 3.45 100.00 .00 

HILL WATER .00 2.68 100.00 .00 2.75 2.58 2.53 5.00 

PBOX WATER .00 .88 100.00 .00 1.00 .88 12.02 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

HILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 5.21 

.00 5.81 

.00 5.81 

.00 .60 

.00 5.21 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

99.02 102.22 

72.55 68.37 

63.74 61.95 

82.93 83.24 

62.36 60.17 

3.23 3.00 

5.76 10.00 

2.80 5.00 

.37 5.00 

3.51 5.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS HILL DISCH. SCREEN FEED 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES S T . D E V . 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 .00 .00 100.00 .00 

19000 .00 .52 100.00 20.00 .00 .52 100.00 20.00 

13200 2.94 1.10 62.73 20.00 .73 1.10 50.08 20.00 

9500 3.52 2.81 20.08 20.00 2.05 2.81 37.22 20,00 

6700 2.81 2.58 9.36 20.00 2.52 2.58 2.18 20.00 

4750 4.66 3.41 26.72 20.00 3.52 3.41 2.99 20.00 

3350 4.09 3.45 15.68 20.00 3.56 3.45 3.13 20.00 

2360 4 .85 4.86 .23 5.00 4.94 4.86 1.54 5.00 

1700 4.93 4.99 1.16 5.00 5.06 4.99 1.44 5.00 

H B O 5.92 6.07 2.51 5.00 6.31 6.07 3.82 5.00 

850 5.06 5.41 6.87 5.00 6.08 5.41 11.06 5.00 

600 6.28 6.32 .64 5.00 6.04 6.32 4.64 5.00 

425 5.95 6.00 .30 5.00 5.69 6.00 5.51 5.00 

300 5.57 5.88 5.60 5.00 6.11 5.88 3.73 5.00 

212 4.39 4.61 5.03 5.00 4.63 4.61 .41 5.00 

150 4.43 4.76 7.49 5.00 4.72 4.76 .88 5.00 

106 3.49 3.48 .41 5.00 3.35 3.48 3.76 5.00 

75 3.15 3.25 3.26 5.00 3.58 3.25 9.14 5.00 

53 4.25 4.14 2.57 5.00 4.03 4.14 2.75 5.00 

38 2.21 2.35 6.38 5.00 2.38 2.35 1.21 5.00 

-38 18.54 21.04 13.50 5.00 20.76 20.06 3.36 5.00 

379 



STREAHS SCR OVERSIZE 

MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . 

SCR U/FLOH 

MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 .00 .00 100.00 .00 

13000 4.84 5.04 -4.12 15.00 .00 .00 100.00 .00 

13200 14.66 10.56 27.96 15.00 .00 .00 100.OO .00 

9500 26.26 27.12 3.27 15.00 .00 .00 100.00 .00 

6700 13.97 15.87 13.61 15.00 1.03 1.04 .60 5.00 

4750 8.75 9.70 10.81 15.00 2.63 2.69 2.19 5.00 

3350 3.71 3.86 4.18 15.00 3.32 3.40 2.42 5.00 

2360 2.74 2 .75 .33 5.00 4.94 5.11 3.41 5.00 

1700 1.68 1.68 .17 5.00 5.23 5.37 2.67 5.00 

1180 1.64 1.64 .19 5.00 6.33 6.58 3.97 5.00 

850 1.27 1.27 .18 5.00 5.61 5.83 4.92 5.00 

600 1.62 1.62 .01 5.00 7.02 6.86 2.22 5.00 

425 1.60 1.60 .03 5.00 6.76 6.51 3.65 5.00 

300 1.63 1.63 .09 5.00 6.33 6.37 .70 5.00 

212 1.31 1.31 .02 5.00 5.12 4.39 2.48 5.00 

150 1.49 1.49 .15 5.00 5.51 5.14 6.71 5.00 

106 1.22 1.22 .01 5.00 3.80 3.74 1.66 5.00 

75 1.03 1.03 .26 5.00 3.31 3.51 6.04 5.00 

53 1.60 1.60 .14 5.00 4.36 4.43 5.00 

38 .86 .86 .13 5.00 2.64 2.52 4.40 5.00 

-38 7.47 7.49 .27 5.00 22.60 22.38 .38 5.00 
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HASS BALANCE OF AFTON MINES SAG CIRCUIT AUG 1986 RUN *9 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 4 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 4.97 5.11 2.87 5.00 .00 - . 0 5 100.00 .00 

MILL DISCH. .00 8.73 100.00 .00 .00 2.77 100.00 .00 

SCREEN FEED .00 9.59 100.00 .00 .00 3.62 100.00 .00 

SCR OVERSIZE .00 .99 100.00 .00 .00 .19 100.00 .00 

SCR U/FLOW .00 B.59 100.00 .00 .00 3.43 100.00 .00 

MILL WATER .00 2.62 100.00 .00 2.68 2.62 2.10 5.00 

PBOX WATER .00 .86 100.00 .00 1.00 .86 14.36 25.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

HILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 5.16 

.00 5.36 

.00 5.96 

.00 .80 

.00 5.16 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

98.40 100.99 

72.94 68.30 

63.41 62.20 

80.14 80.47 

61.93 60.09 

2.63 3.00 

6.36 10.00 

1.91 5.00 

.42 5.00 

2.98 5.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS HILL DISCH. SCREEN FEED 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 .00 .00 100.00 .00 

19000 .49 .42 13.97 20.00 .00 11.44 100.00 20.00 

13200 1.87 1.40 25.08 20.00 1.12 1.40 25.10 20.00 

9500 3.47 3.16 8.93 20.00 2.57 3.16 22.97 20.00 

6700 3.75 3.08 17.78 20.00 2.56 3.08 20.44 20.00 

4750 4.54 3.67 19.26 20.00 3.69 3.67 .66 20.00 

3350 3.96 3.51 11.33 20.00 3.79 3.51 7.35 20.00 

2360 5.24 5.09 2.83 5.00 4.99 5.09 2.04 5.00 

1700 5.25 5.00 4.73 5.00 5.11 5.00 2.12 5.00 

1180 6.25 6.13 1.85 5.00 6.52 6.13 5.91 5.00 

850 5.27 5.46 3.59 5.00 5.92 5.46 7.78 5.00 

600 6.43 5.93 7.76 5.00 6.04 5.93 1.80 5.00 

425 5.30 5.48 7.08 5.00 5.56 5.48 1.40 5.00 

300 5.49 5.61 2.24 5.00 5.95 5.61 5.66 5.00 

212 4.20 4.28 1.81 5.00 4.45 4.28 3.91 5.00 

150 4.25 4.42 3.89 5.00 4.39 4.42 .57 5.00 

106 3.32 3.27 1.50 5.00 3.41 3.27 4.10 5.00 

75 2.66 2 .83 6.35 5.00 3.10 2.83 8.75 5.00 

53 3.93 3.96 .75 5.00 4.19 3.96 5.50 5.00 

38 2.14 2.16 1.16 5.00 2.32 2.16 6.69 5.00 

-38 18.28 21.82 19.36 5.00 20.03 9.82 50.98 5.00 
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STREAHS SCR OVERSIZE 
HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

SCR U/FLOH 
HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 .00 .00 100.00 .00 

19000 2.93 3.14 7.15 15.00 .00 .00 100.00 .00 

13200 10.38 10.44 4.04 15.00 .00 .00 100.00 .00 

9500 23.33 22.39 4.03 15.00 .18 .18 .24 5.00 

6700 14.89 15.03 .94 15.00 1.25 1.23 1.48 5.00 

4750 3 .88 10.51 6.34 15.00 2.66 2.61 2.05 5.00 

3350 • 4.76 4.91 3.19 15.00 3.38 3.23 2.54 5.00 

2360 3.33 3.34 .17 5 .00 5.65 5.36 5.07 5.00 

1700 2.12 2.13 .45 5.00 5.41 5.45 .69 5.00 

1180 2.00 2.01 .39 5.00 6.76 6.77 .21 5.00 

850 1.58 1.58 .19 5.00 6.24 6.06 2.38 5.00 

600 1.99 2 .00 .47 5.00 6.42 6.54 1.88 5.00 

425 1.96 1.97 .45 5.00 5.34 6.03 1.46 5.00 

300 1.96 1.96 .21 5.00 6.40 6.18 3.46 5.00 

212 1.58 1.58 .15 5.00 4.84 4.69 3.02 5.00 

150 1.72 1.72 .18 5.00 5.39 4.83 10.33 5.00 

106 1.32 1.32 .34 5.00 3.52 3.57 1.48 5.00 

75 1.47 1.47 .14 5.00 3.10 3.04 1.36 5.00 

53 1.61 1.61 .30 5.00 4.33 4.32 .17 5 .00 

38 1.01 1.01 .35 5.00 2.29 2.34 . 2 . 3 3 5.00 

-38 3.01 9.20 2.11 5.00 21.32 22.57 5.88 5.00 
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SIZE DISTRIBUTIONS (ADJUSTED) AFTON MINES RUN #1 

1 H—i i M i iu i—i i i i i m i — i i i n u n — i i i m i l l — i i i mill 
10 10 2 10 3 10 4 10 5 10 6 

PARTICLE SIZE (microns) 



SIZE DISTRIBUTIONS (ADJUSTED) AFTON MINES RUN #8 

10 3 10 4 

PARTICLE SIZE (microns) 



U J 

o 

SIZE DISTRIBUTIONS (ADJUSTED) AFTON MINES RUN #9 

10 10 10 3 10 4 

PARTICLE SIZE (microns) 
10 10 6 



THIS PAGE INTENTIONALLY BLANK. 
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APPENDIX VII 

ISLAND COPPER MINES: ADJUSTED FULL SCALE AND 60CM DATA; SIZE 
DISTRIBUTION PLOTS 
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MASS BALANCE OF 60CH CIRCUIT ISLAND COPPER RUN #4 

MASS BALANCE RESULTS 

ESTIMATES OF 

PULP FLOH RATES 

HEAS. ESTIM. RESID. 

STREAMS VALUES VALUES VALUES 

FRESH FEED .22 .22 .80 

HILL DISCH. .66 .60 9.59 

SCREEN FEED 69.70 61.52 11.73 

SCR OVERSIZE .14 .14 .93 

SCR U/FLOH 58.20 61.39 5.48 

HILL HATER .00 .23 100.00 

SUMP HATER .00 60.93 100.00 

SOLID FLOH RATES 

HEAS. ESTIH. RESID. 

STREAHS VALUES VALUES VALUES 

FRESH FEED .00 .22 100.00 

HILL DISCH. .00 .36 100.00 

SCREEN FEED .00 .36 100.00 

NETWORKS 1 & 2 VARIABLES 

HATER FLOH RATES 

RELAT. HEAS. ESTIH. RESID. RELAT. 

ST.DEV VALUES VALUES VALUES ST.DEV 

5.00 .00 .00 100.00 .00 

15.00 .00 .24 100.00 .00 

20.00 .00 61.17 100.00 .00 

5.00 .00 .00 100.00 .00 

20.00 .00 61.16 100.00 .00 

.00 .23 .23 1.64 10.00 

.00 67.32 60.93 10.23 30.00 

PULP PERCENT SOLIDS 

RELAT. HEAS. ESTIH. RESID. RELAT. 

ST.DEV VALUES VALUES VALUES ST.DEV 

.00 99.00 99.06 .06 2.00 

.00 59.14 53.69 .93 15.00 

.00 1.00 .58 42.11 1000.00 
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SCR OVERSIZE .00 .13 100.00 .00 95.00 97.36 2.49 10.00 

SCR U/FLOW .00 .22 100.00 .00 .39 .36 7.41 20.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

9500 8.89 9.00 1.24 5.00 25.00 23.83 4.67 10.00 

6700 16.82 16.99 .98 5.00 46.37 44.98 3.00 10.00 

4570 10.32 9.95 3.56 5.00 23.38 26.36 12.73 10.00 

3350 4.37 4.62 5.63 5.00 4.74 4.31 9.12 10.00 

2360 2.70 2.26 16.13 5.00 .36 .37 3.26 10.00 

1700 1.34 1.31 1.99 5.00 .10 .10 .23 10.00 

1180 1.21 1.16 4.30 5.00 .05 .05 .27 10.00 

850 1.03 1.12 8.91 5.00 .00 .00 100.00 .00 

600 1.24 1.30 4.95 5.00 .00 .00 100.00 .00 

425 1.85 1.83 1.00 5.00 .00 .00 100.00 .00 

300 1.50 1.63 12.45 5.00 .00 .00 100.00 .00 

212 1.71 1.67 2.36 5.00 .00 .00 100.00 .00 

150 2.44 2.44 .10 5.00 .00 .00 100.00 .00 

106 3.69 3.23 10.90 5.00 .00 .00 100.00 .00 

75 3.94 3.96 .55 5.00 .00 .00 100.00 .00 

53 5.56 5.11 8.02 5.00 .00 .00 100.00 .00 

38 4.00 4.17 4.13 5.00 .00 .00 100.00 .00 

-33 27.39 28.13 2.69 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOU 
MEAS. ESTIH. RESID. RELAT. 
VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 

9500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4570 .00 .00 100.00 .00 

3350 4.99 4.80 3.74 5.00 

2360 3.06 3.41 11.53 5.00 

1700 2.01 2.05 1.96 5.00 

1180 1.76 1.83 3.98 5.00 

850 2.02 1.80 10.77 5.00 

600 2.21 2.03 5.38 5.00 

425 2.91 2.34 1.13 5.00 

300 3.25 2.71 16.61 5.00 

212 2.62 2.68 2.39 5.00 

150 3.92 3.92 .11 5.00 

106 4.84 5.2B 9 .15 5.00 

75 6.38 6.37 .23 5.00 

53 7.66 8.22 7.27 5.00 

38 6.38 6.69 4.12 5.00 

-38 45.39 45.19 .43 5.00 
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HASS BALANCE OF 60CN CIRCUIT ISLAND COPPER RUN 15 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS I k 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .31 .31 1.40 5.00 .00 .00 100.00 .00 

MILL DISCH. .95 .95 .26 15.00 .00 .35 100.00 .00 

SCREEN FEED 71.89 62.53 13.02 20.00 .00 61.34 100.00 .00 

SCR OVERSIZE .27 .27 2.20 5.00 .00 - . 02 100.00 .00 

SCR U/FLOH 60.30 62.26 3.25 20.00 .00 61.95 100.00 .00 

MILL WATER .00 .37 100.00 .00 .37 .37 .30 10.00 

SUMP WATER .00 61.58 100.00 .00 59.40 61.58 3.67 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .31 100.00 .00 99.00 98.77 .23 2.00 

MILL DISCH. .00 .59 100.00 .00 61.78 62.70 1.49 15.00 

SCREEN FEED .00 .59 100.00 .00 1.00 .95 4.89 1000.00 

SCR OVERSIZE .00 .29 100.00 .00 96.00 106.29 10.72 10.00 

SCR U/FLOW .00 .31 100.00 .00 .52 .49 5.54 20.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES S T . D E V . VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 

9500 10.01 9.38 6.25 5.00 17.41 19.32 10.96 10.00 

6700 22.10 21.02 4.89 5.00 46.59 43.27 7.14 10.00 

4570 14.81 14.04 5.22 5.00 28.09 28.89 2.86 10.00 

3350 6.34 5.98 5.65 5.00 6.38 6.85 7.34 10.00 

2360 3.60 2.87 20.28 5.00 1.15 1.29 11.92 10.00 

1700 2.03 1.71 15.91 5.00 .17 .17 2.49 10.00 

1180 1.12 1.05 5.92 5.00 .07 .07 .68 10.00 

850 1.13 .99 12.63 5.00 .14 .14 2.96 10.00 

600 1.39 1.21 13.13 5.00 .00 .00 100.00 .00 

425 1.23 1.24 1.18 5.00 .00 .00 100.00 .00 

300 1.51 1.56 3.09 5.00 .00 .00 100.00 .00 

212 1.73 1.75 1.37 5.00 .00 .00 100.00 ,00 

150 2.35 2.12 9.65 5.00 .00 .00 100.00 .00 

106 2.66 2.88 8.44 5.00 .00 .00 100.00 .00 

75 2.57 2.59 .64 5.00 .00 .00 100.00 .00 

53 3.35 3.24 3.16 5.00 .00 .00 100.00 .00 

38 2.85 2.93 2.97 5.00 .00 .00 100.00 .00 

-38 13.22 23.42 21.88 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 

3500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4570 .00 .00 100.00 .00 

3350 4.93 5.16 4.72 5.00 

2360 3.86 4.37 13.10 5.00 

1700 2.80 3.16 12.68 5.00 

1180 1.87 1.98 6.02 5.00 

850 1.62 1.78 10.12 5.00 

600 2.11 2.35 11.30 5.00 

425 2.42 2.42 .01 5.00 

300 3 .08 3.03 1.71 5.00 

212 3.40 3.41 .31 5.00 

150 3.76 4.13 9.82 5.00 

106 6.02 5.61 6.82 5.00 

75 4.94 5.03 1.83 5.00 

53 5.96 6.31 5.86 5.00 

38 5.72 5.71 .22 5.00 

-38 47.51 45.56 4.11 5.00 
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HASS BALANCE OF 60CH CIRCUIT ISLAND COPPER RUN #6 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 fc 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RE5ID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .32 .30 5.59 5.00 .00 .01 100.00 .00 

HILL DISCH. 1.27 1.15 3.63 15.00 .00 .35 100.00 .00 

SCREEN FEED 62.80 57.83 7.92 20.00 .00 57.03 100.00 .00 

SCR OVERSIZE .38 .40 5.97 5.00 .00 - . 1 0 100.00 .00 

SCR U/FLOW 56.40 57.42 1.81 20.00 .00 57.13 100.00 .00 

MILL WATER .00 .44 100.00 .00 .43 .44 2.43 10.00 

SUMP WATER .00 56.68 100.00 .00 56.40 56.68 .49 30.00 

SOLID FLOWRATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .30 100.00 .00 99.00 98.11 .90 2.00 

HILL DISCH. .00 .80 100.00 .00 64.95 69.53 7.06 15.00 

SCREEN FEED .00 .80 100.00 .00 1.00 1.38 38.13 1000.00 

SCR OVERSIZE .00 .50 100.00 .00 80.00 124.33 55.41 10.00 

SCR U/FLOW .00 .30 100.00 .00 .54 .51 4.71 20.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS SCREEN FEED SCR OVERSIZE 
HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 
9500 8.66 8.71 .57 5.00 13.29 13.82 4.01 10.00 
6700 32.31 33.29 3.04 5.00 47.60 52.84 11.00 10.00 
4570 14.38 15.30 6.40 5.00 29.51 23.83 19.26 10.00 
3350 7.53 7.79 3.44 5.00 3.11 7.66 5.55 10.00 
2360 * 3.69 1.81 51.00 5.00 1.02 1.39 36.01 10.00 
1700 1.90 2.26 18.74 5.00 .24 .23 5.85 10.00 
1180 1.09 1.00 8.25 5.00 .23 .24 4.49 10.00 
850 .76 .79 4.01 5.00 .00 .00 100.00 .00 
600 .87 .84 2.88 5.00 .00 .00 100.00 .00 
425 .81 .86 6.59 5.00 .00 .00 100.00 .00 
300 1.17 1.06 9.00 5.00 .00 .00 100.00 .00 
212 1.21 1.25 3.66 5.00 .00 .00 100.00 .00 
150 1.73 1.65 4.45 5.00 .00 .00 100.00 .00 
106 1.85 1.84 .33 5.00 .00 .00 100.00 .00 
75 2.03 2.07 2.08 5.00 .00 .00 100.00 .00 
53 2.57 2.62 1.82 5.00 .00 .00 100.00 .00 
38 2.11 2.28 7.83 5.00 .00 .00 100.00 .00 

-38 15.33 14.57 4.98 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 
3500 .00 .00 100.00 .00 
6700 .00 .00 100.00 .00 
4570 .78 .78 .07 5.00 
3350 8.07 8.01 .75 5.00 
2360 2.26 2.53 11.73 5.00 
1700 8.00 5.71 28.58 5.00 
1180 2.16 2.29 6.21 5.00 
850 2.23 2.14 4.18 5.00 
600 2.22 2.28 2.89 5.00 
425 2.52 2.33 7.39 5.00 
300 2.67 2.88 7.80 5.00 
212 3.52 3.39 3.67 5.00 
150 4.28 4.47 4.40 5.00 
106 4.95 4.98 .70 5.00 
75 5.70 5.60 1.73 5.00 
53 7.17 7.07 1.34 5.00 
38 6.74 6.15 8.75 5.00 

-38 36.73 39.38 7.20 5.00 
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MASS BALANCE OF 6 0 C H C I R C U I T I S L A N D COPPER RUN 1 7 

MASS BALANCE R E S U L T S 

E S T I M A T E S OF 

PULP FLOH R A T E S 

HEAS. E S T I H . R E S I D . 

STREAMS V A L U E S V A L U E S V A L U E S 

F R E S H F E E D .37 .36 3 . 4 9 

M I L L D I S C H . 1.35 1.29 4.21 

S C R E E N F E E D 6 9 . 7 0 6 1 . 4 2 1 1 . 8 8 

SCR O V E R S I Z E .42 .44 4.18 

SCR U/FLOH 5 8 . 8 0 6 0 . 9 8 3.71 

M I L L HATER .00 .50 1 0 0 . 0 0 

SUMP HATER .00 6 0 . 1 2 1 0 0 . 0 0 

S O L I D F L O H R A T E S 

HEAS. E S T I M . R E S I D . 

S T R E A H S V A L U E S V A L U E S V A L U E S 

F R E S H F E E D .00 .35 1 0 0 . 0 0 

H I L L D I S C H . .00 .89 1 0 0 . 0 0 

S C R E E N F E E D .00 .89 1 0 0 . 0 0 

SCR O V E R S I Z E .00 .53 1 0 0 . 0 0 

SCR U / F L Q U .00 .35 1 0 0 . 0 0 

NETWORKS 1 fc 2 V A R I A B L E S 

WATER F L O H R A T E S 

R E L A T . HEAS. E S T I H . R E S I D . R E L A T . 

S T . D E V V A L U E S V A L U E S V A L U E S S T . D E V 

5 . 0 0 .00 .01 1 0 0 . 0 0 .00 

1 5 . 0 0 .00 .41 1 0 0 . 0 0 .00 

2 0 . 0 0 .00 6 0 . 5 3 1 0 0 . 0 0 .00 
5.00 .00 - . 1 0 1 0 0 . 0 0 .00 

2 0 . 0 0 .00 6 0 . 6 3 1 0 0 . 0 0 .00 

.00 .49 .50 1.73 10.00 

.00 6 2 . 4 0 6 0 . 1 2 3 . 6 5 3 0 . 0 0 

PULP P E R C E N T S O L I D S 

R E L A T . HEAS. E S T I H . R E S I D . R E L A T . 

S T . D E V V A L U E S V A L U E S V A L U E S S T . D E V 

.00 9 9 . 0 0 9 8 . 4 2 .58 2 . 0 0 

.00 6 3 . 3 0 6 8 . 4 9 7 . 1 9 15.00 

.00 1.00 1.44 4 4 . 2 1 1 0 0 0 . 0 0 

.00 3 8 . 0 0 1 2 2 . 1 0 2 4 . 5 9 10.00 

.00 .62 .58 7.04 2 0 . 0 0 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS SCREEN FEED SCR OVERSIZE 
HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 
9500 .00 7.33 100.00 5.00 14.31 12.16 15.05 10.00 
6700 35.84 23.99 16.31 5.00 45.17 43.73 10.09 10.00 
4570 18.54 17.58 5.16 5.00 31.12 29.15 6.33 10.00 
3350 8.13 8.13 .60 5.00 3.06 7.61 5.64 10.00 
2360 4.16 3.97 4.60 5.00 - 1.05 1.07. 1.88 10.00 
1700 1.95 1.96 .38 5.00 .08 .08 .11 10.00 
1180 1.04 1.03 1.39 5.00 .00 .00 100.00 .00 
850 1.00 .95 4.53 5.00 .00 .00 100.00 .00 
600 .30 .93 3.32 5.00 .00 .00 100.00 .00 
425 1.33 1.08 18.52 5.00 .00 .00 100.00 .00 
300 1.24 1.22 1.57 5.00 .00 .00 100.00 .00 
212 1.24 1.31 5.32 5.00 .00 .00 100.00 .00 
150 1.55 1.59 2.81 5.00 .00 .00 100.00 .00 
106 2.41 2.18 9.74 5.00 .00 .00 100.00 .00 
75 1.83 1.95 6.66 5.00 .00 .00 100.00 .00 
53 2.00 2.18 9.15 5.00 .00 .00 100.00 .00 
38 2.11 2.18 3.34 5.00 .00 .00 100.00 .00 
-38 14,68 14.43 1.72 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 

3500 .00 .00 100.OO .00 

6700 .00 .00 100.00 .00 

4570 .00 .00 100.00 .00 

3350 8.31 8.33 .23 5.00 

2360 8.09 8.37 3.52 5.00 

1700 4.83 4.81 .39 5.00 

1180 2.55 2.58 1.35 5.00 

850 2.31 2.41 4.15 5.00 

600 2.43 2.34 3.57 5.00 

425 2.41 2.73 13.31 5.00 

300 3.03 3.08 1.51 5.00 

212 3.50 3.23 5.37 5.00 

150 4.14 4.02 3.00 5.00 

106 5.07 5.48 8.12 5.00 

75 5.33 4.92 7.71 5.00 

53 6.20 5.50 11.27 5.00 

38 5.70 5.49 3.60 5.00 

-38 35.50 36.04 1.52 5.00 
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HASS BALANCE OF 60CH CIRCUIT ISLAND COPPER RUN i&B 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 * 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 
HEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .26 .25 7.17 5.00 .00 .01 100.00 .00 
HILL DISCH. .88 .73 16.63 10.00 .00 .14 100.00 .00 
SCREEN FEED 73.80 51.25 30.55 15.00 .00 50.66 100.00 .00 
SCR OVERSIZE .17 .22 27.93 10.00 .00 -.14 100.00 .00 
SCR U/FLOW 47.70 51.04 6.99 15.00 .00 50.80 100.00 . .00 
HILL WATER .00 .27 100.00 .00 .26 .27 3.25 5.00 
SUHP WATER .00 50.52 100.00 .00 55.50 50.52 8.98 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 
MEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .23 100.00 .00 99.00 95.77 3.26 3.00 
MILL DISCH. .00 .60 100.00 .00 53.64 31.19 51.37 10.00 
SCREEN FEED .00 .60 100.00 .00 1.00 1.16 16.09 1000.00 
SCR OVERSIZE .00 .36 100.00 .00 85.00 166.65 96.06 10.00 
SCR U/FLOW .00 .23 100.00 .00 .49 .46 6.15 . 10.00 
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ESTIMATES OF NETWORK 3 HAS3 FRACTIONS 

STREAHS SCREEN FEED SCR OVERSIZE 
HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 .00 .00 100.00 .00 
3500 7.77 8.62 10.97 5.00 16.04 14.24 11.23 5.00 
6700 26.77 29.42 3.92 5.00 50.34 48.59 3.48 5.00 
4570 17.26 16.01 7.24 5.00 24.07 26.44 9.85 5.00 
3350 7.09 5.81 18.11 5.00 8.39 9.59 14.28 5.00 
2360 4.01 4.49 12.02 5.00 1.03 1.01 1.71 5.00 
1700 1.42 1.51 6.02 5.00 .11 .11 .27 5.00 
1180 1.08 1.09 1.26 5.00 .04 .04 .02 5.00 
850 .33 .82 1.50 5.00 .00 .00 100.00 .00 
600 1.07 1.02 4.36 5.00 .00 .00 100.00 .00 
425 .92 .90 2.21 5.00 .00 .00 100.00 .00 
300 1.47 1.41 4.03 5.00 .00 .00 100.00 .00 
212 1.13 1.33 17.53 5.00 .00 .00 100.00 .00 
150 1.80 1.52 15.57 5.00 .00 .00 100.00 .00 
106 1.80 1.76 2.41 5.00 .00 .00 100.00 .00 
75 2.35 2.69 14.29 5.00 .00 .00 100.00 .00 
53 2.33 2.94 3.81 5.00 .00 .00 100.00 .00 
38 3.07 2.85 7.32 5.00 .00 .00 100.00 .00 
-38 17.34 15.33 8.71 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 
9500 .00 .00 100.00 .00 
6700 .00 .00 100.00 .00 
4570 .00 .00 100.00 .00 
3350 .00 .00 100.00 .00 
2360 • 11.23 9.33 12.43 5.00 
1700 3.89 3.65 6.21 5.00 
1180 2.74 2.71 1.05 5.00 
850 2.04 2.07 1.61 5.00 
600 2.49 2.59 4.19 5.00 
425 2.23 2.28 2.28 5.00 
300 3.44 3.58 3.98 5.00 
212 4.72 3.37 28.63 5.00 
150 3.44 3.85 12.00 5.00 
106 4.34 4.45 2.62 5.00 
75 8.48 6.81 19.70 5.00 
53 7.72 7.45 3.52 5.00 
38 6.75 7.21 6.86 5.00 

-38 36.48 40.13 9.99 5.00 
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MASS BALANCE OF ISLAND COPPER 14 CIRCUIT RUN #4 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 295.00 287.92 2.40 5.00 .00 9.36 100.00 .00 

MILL DISCH. .00 904.55 100.00 .00 .00 258.00 100.00 .00 

CYCLONE FD. .00 980,2b 100.00 .00 .00 333.81 100.00 .00 

CYCLONE U/F .00 481.49 100.00 .00 .00 113.49 100.00 .00 

CYCLONE O/F .00 499.14 100.00 .00 .00 220.58 100.00 .00 

HILL WATER .00 135.15 100.00 .00 132.75 135.15 1.80 5.00 

PBOX WATER .00 75.75 100.00 .00 70.00 75.75 8.22 15.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 278.56 100.00 .00 98.88 96.75 2.16 3.00 

MILL DISCH. .00 646.55 100.00 .00 71.12 71.48 .50 5.00 

CYCLONE FD. .00 646.55 100.00 .00 65.00 65.95 1.46 1000.00 

CYCLONE U/F .00 367.39 100.00 .00 76.63 76.43 .26 5.00 

CYCLONE Q/F .00 278.56 100.00 .00 51.90 55.81 7.53 5.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS CYCLONE FD. CYCLONE U/F 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00' .00 .00 100.00 .00 

19000 .00 .00 100.00 .00 .00 .00 100.00 .00 

13200 .07 .02 71.36 10.00 .03 .04 17.41 10.00 

9500 1.06 1.04 1.62 10.00 1.30 1.83 1.79 10.00 

6700 1.09 1.20 9.85 10.00 2.39 2.10 11.98 10.00 

4750 1.92 2.04 6.38 10.00 3.35 3.59 6.79 10.00 

3350 2.07 2.16 4.43 10.00 3.97 3.80 4.33 10.00 

2360 2.49 2.54 2.11 10.00 4.54 4.47 1.60 10.00 

1700 2.40 2.42 .67 10.00 4.25 4.24 .12 10.00 

1180 3.04 3.06 .52 10.00 5.36 5.37 .17 10.00 

850 2.96 2.92 1.49 10.00 4.96 5.06 2.07 10.00 

600 4.52 4.59 1.56 10.00 7.98 7.94 .54 10.00 

425 5.70 5.67 .58 10.00 9.28 9.44 1.74 10.00 

300 8.12 8.23 1.38 10.00 11.56 11.60 .38 10.00 

212 7.54 7.59 .62 10.00 7.46 7.51 .62 10.00 

150 9.20 8.71 5.37 10.00 6.70 6.91 3.03 10.00 

106 6.24 6.44 3.22 10.00 4.35 4.32 .71 10.00 

75 5.18 5.41 4.45 10.00 2.35 2.92 1.06 10.00 

53 6.42 6.14 4.40 10.00 3.03 3.08 1.57 10.00 

38 4.00 4.08 2.03 10.00 1.37 1.96 .32 10.00 

-38 25.93 25.70 .88 10.00 13.08 13.33 1.94 10.00 
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STREAM CYCLONE Q/F 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 
26500 .00 .00 100.00 .00 
13000 .00 .00 100.00 .00 
13200 .00 .00 100.00 .00 
3500 .00 .00 100.00 .00 
6700 .00 .00 100.00 .00 
4750 .00 .00 100.00 .00 
3350 .00 .00 100.00 .00 
2360 .00 .00 100.00 .00 
1700 .00 .00 100.00 .00 
1180 .00 .00 100.00 .00 
850 .08 .08 .02 10.00 
600 .17 .17 .03 10.00 
425 .68 .68 .02 10.00 
300 3.79 3.78 .31 10.00 
212 7.72 7.69 .34 10.00 
150 10.80 11.08 2.62 10.00 
106 9.45 9.24 2.18 10.00 
75 9.01 8.70 3.41 10.00 
53 9.90 10.18 2.33 10.00 
38 6.99 6.88 1.59 10.00 
-33 41.38 41.48 .24 10.00 
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MASS BALANCE OF ISLAND COPPER 14 CIRCUIT RUN 85 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 b 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 308.00 300.81 2.33 5.00 .00 9.49 100.00 .00 

MILL DISCH. .00 873.17 100.00 .00 .00 245.75 100.00 .00 

CYCLONE FD. .00 949.07 100.00 .00 .00 321.65 100.00 .00 

CYCLONE U/F .00 431.42 100.00 .00 .00 35.32 100.00 .00 

CYCLONE O/F .00 517.90 100.00 .00 .00 226.58 100.00 .00 

MILL WATER .00 140.93 100.00 .00 138.60 140.33 1.68 5.0O 

PBOX WATER .00 75.88 100.00 .00 70.00 75.88 8.40 15.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAMS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 291.32 100.00 .00 98.87 96.84 2.05 3.00 

HILL DISCH. .00 627.42 100.00 .00 72.60 71.86 1.03 5.00 

CYCLONE FD. .00 627.42 100.00 .00 65.00 66.11 1.71 1000.00 

CYCLONE U/F .00 336.10 100.00 .00 77.50 77.91 .52 5.00 

CYCLONE O/F .00 291.32 100.00 .00 52.05 56.25 8.07 5.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS CYCLONE FD. CYCLONE U/F 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 .00 .00 100.00 .00 

19000 .00 .00 100.00 .00 .00 .00 100.00 .00 

13200 .00 .05 100.00 10.00 .09 .09 .01 10.00 

3500 .89 .92 2.99 10.00 1.77 1.71 3.32 10.00 

6700 .92 1.04 13.12 10.00 2.38 1.94 18.37 10.00 

4750 1.76 1.84 4.83 10.00 3.65 3.44 5.64 10.00 

3350 1.85 1.88 1.76 10.00 3.59 3.51 2.11 10.00 

2360 2.36 2.28 3.23 10.00 4.15 4.26 2.73 10.00 

1700 2.41 2.29 5.00 10.00 4.10 4.27 4.24 10.00 

1180 3.27 3.25 .55 10.00 5.57 5.57 .08 10.00 

850 3.38 3.15 6.84 10.00 5.48 5.78 5.52 10.00 

600 5.76 5.46 5.23 10.00 9.54 9.91 3.91 10.00 

425 7.65 7.18 6.11 10.00 11.30 11.75 3.98 10.00 

300 9.29 9.27 .23 10.00 11,67 11.59 .73 10.00 

212 7.72 7.81 1.14 10.00 7.31 7.23 1.13 10.00 

150 8.14 8.88 9.09 10,00 6.68 6.38 4.50 10.00 

106 6.14 6.22 1.38 10.00 3.79 3.76 .75 10.00 

75 5.24 5.30 1.19 10.00 2.76 2.74 .54 10.00 

53 5.53 4.89 11.54 10.00 2.38 2.44 2.48 10.00 

38 3.65 3.67 .59 10.00 1.85 1.84 .30 10.00 

-38 24.01 24.58 2.36 10.00 11.89 11.71 1.53 10.00 
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STREAM CYCLONE O/F 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 

19000 .00 .00 100.00 .00 

13200 .00 .00 100.00 .00 

9500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4750 .00 .00 100.00 .00 

3350 .00 .00 100.00 .00 

2360 .00 .00 100.00 .00 

1700 .00 .00 100.00 .00 

1180 .00 .57 100.00 5.00 

850 .11 .11 .02 5.00 

600 .32 .32 .03 5.00 

425 1.91 1.31 .15 5.00 

300 6.60 6.60 .07 5.00 

212 8.50 8.48 .26 5.00 

150 11.97 11.76 1.72 5.00 

106 9.10 9.07 .37 5.00 

75 8.28 8.25 .33 5.00 

53 7.59 7.72 1.73 5.00 

38 5.79 5.78 .19 5.00 

-38 39.82 39.42 1.01 5.00 
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MASS BALANCE OF ISLAND COPPER 14 CIRCUIT RUN #6 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 fc 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 3B7.00 380.OB 1.79 5.00 .00 10.97 100.00 .00 

HILL DISCH. .00 568.45 100.00 .00 .00 199.34 100.00 .00 

CYCLONE FD. .00 646.40 100.00 .00 .00 277.28 100.00 .00 

CYCLONE U/F .00 312.44 100.00 .00 .00 114.71 100.00 .00 

CYCLONE O/F .00 333.94 100.00 .00 .00 162.55 100.00 .00 

HILL WATER .00 188.37 100.00 .00 185.00 188.37 1.82 5.00 

PBOX WATER .00 77.93 100.00 .00 75.00 77.93 3.91 15.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

HILL DISCH. 

CYCLONE FD. 

CYCLONE U/F 

CYCLONE O/F 

.00 369.11 

.00 369.11 

.00 369.11 

.00 197.73 

.00 171.38 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

99.00 97.11 

63.40 64.93 

65.00 57.10 

62.12 63.29 

50.31 51.32 

1.90 3.00 

2.42 5.00 

12.15 1000.00 

1.88 5.00 

2.01 5.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS CYCLONE FD. CYCLONE U/F 
HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 
26500 .00 .00 100.00 .00 .00 .00 100.00 .00 
13000 .00 .00 100.00 .00 .00 .00 100.00 .00 
13200 .00 .00 100.00 .00 .00 .00 100.00 .00 
3500 .22 .27 20.60 10.00 .91 .50 45.57 10.00 
6700 .28 .34 20.14 10.00 1.54 .63 59.22 10.00 
4750 .54 .65 20.75 10.00 2.34 1.22 47.98 10.00 
3350 .38 1.11 13.36 10.00 2.54 2.07 18.35 10.00 
2360 1.82 1.81 .28 10.00 3.37 3.39 .54 10.00 
1700 2.18 1.88 13.82 10.00 3.16 3.51 10.98 10.00 
1180 2.82 2.30 18.30 10.00 3.79 4.30 13.47 10.00 
850 2.45 1.33 18.84 10.00 3.21 3.64 13.47 10.00 
600 3.20 2.73 14.77 10.00 4.34 4.82 11.07 10.00 
425 3.40 3.04 10.47 10.00 4.49 4.84 7.76 10.00 
300 4.53 3.80 17.29 10.00 5.38 5.99 11.28 10.00 
212 4.77 3.63 23.93 10.00 4.82 5.46 13.33 10.00 
150 6.13 6.36 3.71 10.00 5.56 5.48 1.37 10.00 
106 6.52 6.33 6.29 10.00 5.19 5.07 2.28 10.00 
75 6.88 7.03 3.10 10.00 5.43 5.38 .89 10.00 
53 8.34 8.08 9.67 10.00 7.01 7.33 4.61 10.00 
38 5.64 5.94 5.35 10.00 4.39 4.31 1.89 10.00 

-38 38.60 42.01 8.85 10.00 32.53 32.06 1.44 10.00 
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STREAM CYCLONE O/F 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 

13000 .00 .00 100.00 .00 

13200 .00 .00 100.00 .00 

3500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4750 .00 .00 100.00 .00 

3350 .00 .00 100.00 .00 

2360 .00 .00 100.00 .00 

1700 .00 .00 100.00 .00 

1180 .00 .00 100.00 .00 

850 .08 .08 .23 10.00 

600 .31 .31 .70 10.00 

425 .96 .37 1.48 10.00 

300 1.24 1.27 2.31 10.00 

212 1.46 1.51 3.56 10.00 

150 7.46 7.37 1.27 10.00 

106 9.37 9.07 3.15 10.00 

75 9.15 9.07 .30 10.00 

53 8.49 8.93 5.21 10.00 

38 8.04 7.83 2.64 10.00 

-38 53.44 53.58 .27 10.00 
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MASS BALANCE OF ISLAND COPPER 14 C I R C U I T RUN 1 7 

MASS BALANCE R E S U L T S 

E S T I M A T E S OF NETWORKS 1 fc 2 V A R I A B L E S 

PULP FLOW R A T E S WATER FLOW R A T E S 

HEAS. E S T I H . R E S I D . R E L A T . MEAS. E S T I M . R E S I D . R E L A T . 

STREAMS V A L U E S VALUES V A L U E S S T . D E V V A L U E S V A L U E S V A L U E S S T . D E V 

F R E S H F E E D 3 9 3 . 0 0 3 8 6 . 1 2 1.75 5.00 .00 1 2 . 3 2 1 0 0 . 0 0 .00 

H I L L D I S C H . .00 5 6 5 . 9 7 1 0 0 . 0 0 .00 .00 1 9 2 . 1 7 1 0 0 . 0 0 .00 

C YCLONE FD. .00 6 4 4 . 8 3 1 0 0 . 0 0 .00 .00 2 7 1 . 0 3 1 0 0 . 0 0 .00 

C YCLONE U/F .00 2 8 9 . 6 2 1 0 0 . 0 0 .00 .00 1 0 2 . 7 2 1 0 0 . 0 0 ' .00 

C Y C L O N E O/F .00 3 5 5 . 2 5 1 0 0 . 0 0 .00 .00 1 6 8 . 3 5 1 0 0 . 0 0 .00 

H I L L WATER .00 1 7 9 . 3 5 1 0 0 . 0 0 .00 1 7 7 . 0 0 1 7 9 . 3 5 1.61 5.00 

PBQX WATER .00 7 8 . 9 5 1 0 0 . 0 0 .00 7 5 . 0 0 7 8 . 9 5 5 . 2 7 1 5 . 0 0 

S O L I D FLOW RATES P U L P P E R C E N T S O L I D S 

MEAS. E S T I H . R E S I D . R E L A T . MEAS. E S T I M . R E S I D . R E L A T . 

S T R E A H S V A L U E S V A L U E S V A L U E S S T . D E V V A L U E S V A L U E S V A L U E S S T . D E V 

F R E S H F E E D 

H I L L D I S C H . 

C YCLONE FD. 

C Y C L O N E U/F 

CYCLONE O/F 

.00 3 7 3 . 8 1 

.00 3 7 3 . 8 1 

.00 3 7 3 . 8 1 

.00 1 8 6 . 9 0 

.00 1 8 6 . 9 0 

1 0 0 . 0 0 .00 

1 0 0 . 0 0 .00 

1 0 0 . 0 0 .00 

1 0 0 . 0 0 .00 

1 0 0 . 0 0 .00 

9 8 . 6 0 9 6 . 8 1 

6 5 . 5 6 6 6 . 0 5 

6 5 . 0 0 5 7 . 9 7 

6 3 . 0 4 6 4 . 5 3 

5 1 . 1 1 5 2 . 6 1 

1.82 3 . 0 0 

.74 5 . 0 0 

1 0 . 8 2 1 0 0 0 . 0 0 

2.37 5 . 0 0 

2 . 9 4 5.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS CYCLONE FD. CYCLONE U/F 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 .00 .00 100.00 .00 

13000 .00 .00 100.00 .00 .00 .00 100.00 .00 

13200 .00 .04 100.00 10.00 .07 .07 .01 10.00 

9500 .06 .07 12.87 10.00 .77 .14 32.41 10.00 

6700 .13 .15 14.74 10.00 1.39 .30 78.54 10.00 

4750 .40 .48 19.46 10.00 2.65 .96 63.94 10.00 

3350 .86 1.02 18.50 10.00 2.37 2.04 31.37 10.00 

2360 1.77 1.86 4.85 10.00 3.89 3.71 4.58 10.00 

1700 2.12 1.94 8.59 10.00 3.53 3.88 7.96 10.00 

1130 2.87 2.41 16.09 10.00 4.27 4.82 12.79 10.00 

850 2.48 2.01 18.88 10.00 3.44 3.31 13.75 10.00 

600 3.52 2.76 21.65 10.00 4.61 5.30 15.06 10.00 

425 3.66 2.87 21.50 10.00 4.59 5.25 14.36 10.00 

300 4.50 3.74 16.87 10.00 5.26 5.83 10.87 10.00 

212 4.34 4.06 6.34 10.00 4.50 4.63 4.15 10.00 

150 6.27 6.01 4.13 10.00 5.38 5.53 2.80 10.00 

106 6.44 6.45 .19 10.00 4.96 5.00 .88 10.00 

75 6.84 7.05 3.02 10.00 5.23 5.22 .15 10.00 

53 8.38 8.59 2.56 10.00 6.32 6.34 .24 10.00 

38 5.78 6.43 11.25 10.00 4.81 4.63 3.76 10.00 

-38 39.56 42.05 6.28 10.00 31.23 32.32 3.50 10.00 
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STREAH CYCLONE O/F 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 
26500 .00 .00 100.00 .00 
19000 .00 .00 100.00 .00 
13200 .00 .00 100.00 .00 
9500 .00 .00 100.00 .00 
5700 .00 .00 100.00 .00 
4750 .00 .00 100.00 .00 
3350 .00 .00 100.00 .00 
2360 .00 .00 100.00 .00 
1700 .00 .00 100.00 .00 
1180 .00 .00 100.00 .00 
850 .11 .11 .43 10.00 
600 .21 .21 .67 10.00 
425 .49 .50 1.49 10.00 
300 1.60 1.65 3.16 10.00 
212 3.35 3.44 2.78 10.00 
150 6.32 6.49 2.70 10.00 
106 7.85 7.90 .65 10.00 
75 8.97 8.87 1.10 10.00 
53 10.92 10.85 .60 10.00 
38 8.93 8.23 7.82 10.00 
-38 51.05 51.54 .96 10.00 
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ISLAND COPPER RUN #4 ADJ. 60CM CCT. DATA 
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ISLAND COPPER RUN #6 ADJ. 60CM OCT. DATA 
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ISLAND COPPER RUN #7 ADJ. 60CM OCT. DATA 
10 
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ISLAND COPPER RUN #4 ADJUSTED FULL-SCALE DATA 

PARTICLE SIZE (microns) 



ISLAND COPPER RUN #5 ADJUSTED FULL-SCALE DATA 

o 
z 
t o 

< Q_ 

4> UJ 
ro 

3 

O 

10 10 1 0 3 1 0 4 

PARTICLE SIZE (microns) 
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ISLAND COPPER RUN #6 ADJUSTED FULL-SCALE DATA 

1 - \ — i i 1 11 1 . i i — i i i m m — i i i m i l l — i i i m i l l — i i 11 m i l 
10 10 2 10 3 10 4 10 9 10 6 

PARTICLE SIZE (microns) 



ISLAND COPPER RUN #7 ADJUSTED FULL-SCALE DATA 

1 H — I I 11 l l i l l — I I I m i l l — i I \ I l l l l l — I I 11 H i l l — I I i H i l l 
10 10 2 10 3 10 4 10 5 10 * 

PARTICLE SIZE (microns) 



APPENDIX VIII. 

SIMILCO MINES: ADJUSTED FULL-SCALE & 60CM DATA 

SIZE DISTRIBUTION PLOTS 
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HASS BALANCE OF 60CH CIRCUIT SIHILKAHEEN II LINE 

HASS BALANCE RESULTS 

ESTIHATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .IB .17 5.24 5.00 .00 .01 100.00 .00 

HILL DISCH. .47 .46 1.81 10.00 .00 .19 100.00 .00 

SCREEN FEED 70.70 59.42 15.95 20.00 .00 59.16 100.00 .00 

SCR OVERSIZE .08 .09 18.78 10.00 .00 -.02. 100.00 .00 

SCR U/FLOW 54.60 59.33 8.67 20.00 .00 59.17 100.00 .00 

HILL WATER .00 .20 100.00 .00 .20 .20 .89 5.00 

SUHP WATER .00 58.96 100.00 .00 60.70 58.96 2.86 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

HILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 .16 

.00 .26 

.00 .26 

.00 .11 

.00 .16 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

99.00 93.91 

53.64 57.62 

2.00 .45 

34.44 119.40 

.27 .27 

5.14 5.00 

7.41 10.00 

77.72 1000.00 

41.41 10.00 

1.12 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 1.73 1.13 37.11 5.00 2.33 2.80 20.26 5.00 

9500 10.77 12.21 13.37 5.00 31.73 30.39 4.22 5.00 

6700 16.38 17.17 4.82 5.00 38.98 42.74 9.64 5.00 

4570 6.01 6.93 15.35 5.00 19.86 17.26 13.11 5.00 

3350 3.56 3.32 10.14 5.00 5.83 5.57 4.54 5.00 

2360 1.91 2.11 10.52 5.00 1.17 1.14 2.16 5.00 

1700 1.25 1.24 .98 5.00 .11 .11 .07 5.00 

1180 .90 1.04 15.61 5.00 .00 .00 100.00 .00 

850 1.04 1.05 1.05 5.00 .00 .00 100.00 .00 

600 .70 .79 12.34 5.00 .00 .00 100.00 .00 

425 .72 .77 6.46 5.00 .00 .00 100.00 .00 

300 1.79 1.47 18.10 5.00 .00 .00 100.00 .00 

212 1.23 1.29 4.63 5.00 .00 .00 100.00 .00 

150 2.23 2.48 11.38 5.00 .00 ,00 100.00 .00 

106 3.30 3.08 6.73 5.00 .00 .00 100.00 .00 

75 8.88 5.61 36.83 5.00 .00 .00 100.00 .00 

53 4.42 5.23 18.26 5.00 .00 .00 100.00 .00 

38 5.18 5.72 10.33 5.00 .00 .00 100.00 .00 

-38 27.93 26.77 4.15 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 

3500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4570 .00 .00 100.00 .00 

3350 2.35 2.82 4.50 5.00 

2360 3.05 2.76 3.51 5.00 

1700 1.97 2.00 1.27 5.00 

1180 2.26 1.74 23.05 5.00 

850 1.77 1.76 .76 5.00 

600 1.57 1.31 16.28 5.00 

425 1.38 1.28 7.16 5.00 

300 2.16 2.45 13.45 5.00 

212 2.26 2.15 4.76 5.00 

150 4.82 4.15 13.86 5.00 

106 4.82 5.14 6.74 5.00 

75 7.77 3.38 20.67 5.00 

53 12.03 8.74 27.73 5.00 

38 10.72 3.55 10.83 5.00 

-38 40.41 44.77 10.79 5.00 
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MASS BALANCE OF SOCK CIRCUIT SIHILKAHEEN 13 LINE 

MASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .IS .15 9.11 5.00 .00 .01 100.00 .00 

HILL DISCH. .56 .48 13.14 10.00 .00 .10 100.00 .00 

SCREEN FEED 60.50 58.02 4.09 20.00 .00 57.64 100.00 .00 

SCR OVERSIZE .to .13 25.48 10.00 .00 -.12 100.00 .00 

SCR U/FLOW 56.60 57.89 2.29 20.00 .00 57.76 100.00 .00 

HILL WATER .00 .21 100.00 .00 .20 .21 2.78 5.00 

SUMP WATER .00 57.54 100.00 .00 45.00 57.54 27.87 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .13 100.00 .00 99.00 90.47 8.62 5.00 

HILL DISCH. .00 .33 100.00 .00 65.01 30.18 23.33 10.00 

SCREEN FEED .00 .39 100.00 .00 1.00 .67 33.33 1000.00 

SCR OVERSIZE .00 .25 100.00 .00 89.10 195.97 113.94 10.00 

SCR U/FLOW .00 .13 100.00 .00 .19 .23 21.10 20.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 4.69 5.16 10.10 5.00 9.14 7.88 13.79 5.00 

9500 18.36 16.69 9.12 5.00 24.13 25.46 5.52 5.00 

6700 25.78 25.67 .45 5.00 40.57 39.16 3.47 5.00 

4570 14.48 13.55 6.44 5.00 19.90 20.67 3.88 5.00 

3350 4.78 4.11 13.94 5.00 5.69 6.28 10.32 5.00 

2360 1.51 1.87 23.78 5.00 .47 .45 4.90 5.00 

1700 .58 .61 4.51 5.00 .10 .10 .52 5.00 

1180 .40 .43 6.5B 5.00 .00 .00 100.00 .00 

850 .26 .26 .82 5.00 .00 .00 100.00 .00 

600 .83 .24 71.17 5.00 .00 .00 100.00 .00 

425 .25 .18 28.68 5.00 .00 .00 100.00 .00 

300 .37 .33 9.95 5.00 .00 .00 100.00 .00 

212 .40 .41 1.48 5.00 .00 .00 100.00 .00 

150 1.12 1.13 .83 5.00 .00 .00 100.00 .00 

106 1.02 .97 4.85 5.00 .00 .00 100.00 .00 

75 1.80 1.63 9.66 5.00 .00 .00 100.00 .00 

53 2.78 2.87 3.11 5.00 .00 .00 100.00 .00 

38 2.91 3.12 7.37 5.00 .00 .00 100.00 .00 

-38 17.67 20.78 17.61 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV, 

13200 .00 .00 100.00 .00 

9500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4570 .00 .00 100.00 .00 

3350 .00 .00 100.00 .00 

2360 7.11 4.57 35.68 5.00 

1700 1.63 1.57 3.70 5.00 

1180 1.33 1.24 7.00 5.00 

850 .74 .75 1.11 5.00 

600 .59 .69 17.68 5.00 

425 .44 .52 17.58 5.00 

300 .89 .97 8.62 5.00 

212 1.19 1.18 1.03 5.00 

150 3.26 3.28 .51 5.00 

106 2.67 2.82 5.47 5.00 

75 4.30 4.72 3.72 5.00 

53 8.30 8.32 .20 5.00 

38 9.48 9.06 4.38 5.00 

-38 58.07 60.32 3.88 5.00 
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HASS BALANCE OF SIMILKAHEEN 81 CIRCUIT AUG 1987 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 b 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 372.00 370.38 .44 5.00 .00 3.25 100.00 .00 

HILL DISCH. .00 521.23 100.00 .00 .00 134.83 100.00 .00 

SCR Q/SIZE .00 25.84 100.00 .00 .00 .56 100.00 .00 

SCR U/FLOW .00 545.25 100.00 .00 .00 184.12 100.00 .00 

MILL WATER .00 125.01 100.00 .00 124.00 125.01 .82 5.00 

SCREEN WASH .00 49.86 100.00 .00 50.00 49.36 .28 25.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 361.13 100.00 .00 98.50 97.50 1.01 3.00 

MILL DISCH. .00 386.40 100.00 .00 71.40 74.13 3.33 5.00 

SCR Q/SIZE .00 25.28 100.00 .00 38.00 97.83 .13 5.00 

SCR U/FLOW .00 361.13 100.00 .00 67.52 66.23 1.91 20.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAMS HILL DISCH. SCR O/SIZE 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 .00 .14 100.00 15.00 2.12 2.12 .06 10.00 

13000 .00 .22 100.00 15.00 3.37 3.37 .03 10.00 

13200 .00 1.13 100.00 15.00 17.12 17.20 .47 10.00 

3500 5.00 4.82 3.53 15.00 55.13 56.60 2.67 10.00 

6700 2.24 2.97 32.81 15.00 13.69 18.15 7.84 10.00 

4750 2.51 3.03 23.26 15.00 2.40 2.33 .58 10.00 

3350 2.07 2.51 21.41 15.00 .17 .17 .05 10.00 

2360 2.64 3.12 18.16 15.00 .00 .00 100.00 .00 

1700 2.28 2.55 12.00 15.00 .00 .00 100.00 .00 

1180 2.62 2.72 3.69 15.00 .00 .00 100.00 .00 

850 2.82 2.78 1.36 15.00 .00 .00 100.00 .00 

600 3.72 3.51 5.57 15.00 .00 .00 100.00 .00 

425 5.13 5.15 .41 15.00 .00 .00 100.00 .00 

300 5.33 5.42 3.64 15.00 .00 .00 100.00 .00 

212 6.17 5.34 13.46 15.00 .00 .00 100.00 .00 

150 8.04 6.92 13.91 15.00 .00 .00 100.00 .00 

106 5.74 5.81 1.22 15.00 .00 .00 100.00 .00 

75 5.45 5.31 2.58 15.00 .00 .00 100.00 .00 

53 6.02 5.23 13.10 15.00 .00 .00 100.00 .00 

' 38 4.23 4.16 1.73 15.00 .00 .00 100.00 .00 

-38 27.42 27.12 1-.10 15.00 .00 .00 100.00 .00 
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STREAH SCR. U/FLOH 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 

19000 .00 .00 100.00 .00 

13200 .00 .00 100.00 .00 

3500 1.18 1.20 1.62 15.00 

6700 4.18 1.31 54.24 15.00 

4750 6.16 3.14 48.97 15.00 

3350 4.45 2.68 39.84 15.00 

2360 4.49 3.34 25.66 15.00 

1700 3.15 2.73 13.26 15.00 

1180 2.96 2.91 1.79 15.00 

850 2.88 2.38 3.35 15.00 

600 3.50 3.76 7.39 15.00 

425 5.33 5.51 3.40 15.00 

300 5.23 5.80 10.84 15.00 

212 5.02 5.71 13.81 15.00 

150 6.44 7.41 15.00 15.00 

106 6.03 6.22 3.10 15.00 

75 5.35 5.68 6.18 15.00 

53 4.33 5.60 13.54 15.00 

38 4.25 4.45 4.65 15.00 

-38 24.53 23.04 18.40 15.00 
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HASS BALANCE OF SIHILKAHEEN #3 CIRCUIT AUG 1387 

HASS BALANCE RESULTS 

ESTIHATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIM. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 407.00 402.46 1.11 5.00 .00 10.19 100.00 .00 

HILL DISCH. .00 537.77 100.00 .00 .00 135.55 100.00 .00 

SCR Q/SIZE .00 71.75 100.00 .00 .00 1.80 100.00 .00 

SCR U/FLOW .00 578.02 100.00 .00 .00 185.75 100.00 .00 

HILL WATER .00 123.56 100.00 .00 122.00 123.56 1.2B 5.00 

SCREEN WASH .00 52.00 100.00 .00 50.00 52.00 4.00 25.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 332.27 100.00 .00 99.30 37.47 1.85 3.00 

MILL DISCH. .00 462.22 100.00 .00 73.80 77.32 4.78 5.00 

SCR Q/SIZE .00 69.95 100.00 .00 98.00 97.49 .52 5.00 

SCR U/FLOW .00 392.27 100.00 .00 62.40 67.86 8.76 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS MILL DISCH. SCR O/SIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 .00 .00 100.00 .00 

26500 13.24 2.06 84.48 15.00 12.46 13.58 9.00 10.00 

13000 5.51 3.94 28.45 15.00 22.74 26.05 14.56 10.00 

13200 2.31 3.80 30.65 15.00 28.50 25.12 11.85 10.00 

3500 3.23 3.97 20.81 15.00 27.25 26.27 3.61 10.00 

6700 2.74 3.17 15.77 15.00 8.60 8.53 .31 10.00 

4750 2.33 3.36 12.30 15.00 .36 .36 .01 10.00 

3350 2.73 3.09 10.87 15.00 .09 .09 .00 10.00 

2360 3.13 3.58 14.33 15.00 .00 .00 100.00 .00 

1700 2.52 2.78 10.16 15.00 .00 .00 100.00 .00 

H80 2.50 2.81 12.35 15.00 .00 .00 100.00 .00 

350 2.53 2.81 10.98 15.00 .00 .00 100.00 .00 

600 2.33 3.28 10.21 15.00 .00 .00 100.00 .00 

425 4.03 4.49 11.46 15.00 .00 .00 100.00 .00 

300 .4.41 4.75 7.70 15.00 .00 .00 100.00 .00 

212 3.39 4.40 10.25 15.00 .00 ,00 100.00 .00 

150 5.70 6.13 8.42 15.00 .00 .00 100.00 .00 

106 4.12 4.58 11.05 15.00 .00 .00 100.00 .00 

75 4.01 4.37 8.94 15.00 .00 .00 100.00 .00 

53 4.95 5.63 13.66 15.00 .00 .00 100.00 .00 

38 2.99 3.22 7.73 15.00 .00 .00 100.00 .00 

-38 18.65 23.72 27.16 15.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

37500 .00 .00 100.00 .00 

26500 .00 .00 100.00 .00 

19000 .00 .00 100.00 .00 

13200 .00 .00 100.00 .00 

9500 .00 .00 100.00 .00 

6700 2.40 2.22 7.64 15.00 

4750 4.21 3.83 7.55 15.00 

3350 3.37 3.63 6.23 15.00 

2360 4.70 4.22 10.28 15.00 

1700 3.48 3.27 6.00 15.00 

1180 3.64 3.31 9.08 15.00 

850 3.56 3.31 7.07 15.00 

600 4.07 3.87 4.92 15.00 

425 5.51 5.29 3.34 15.00 

300 5.53 5.60 1.20 15.00 

212 5.32 5.18 2.57 15.00 

150 7.06 7.28 3.14 15.00 

106 5.57 5.39 3.22 15.00 

75 5.20 5.15 1.01 15.00 

53 5.34 6.63 4.47 15.00 

38 3.87 3.80 1.32 15.00 

-38 25.05 27.35 11.57 15.00 
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SIMILKAMEEN LINE #1 ADJUSTED 60CM CCT DATA 

10 2 10 3 10 4 

PARTICLE SIZE (microns) 
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APPENDIX IX. 

HIGHLAND VALLEY COPPER: ADJUSTED FULL-SCALE fc 60CH DATA 

SIZE DISTIBUTION PLOTS 
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HASS BALANCE OF 60CN CIRCUIT HIGHLAND VALLEY COPPER A-CIRCUIT 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .34 .33 1.26 5.00 .00 .02 100.00 .00 

HILL DISCH. .75 .63 8.38 5.00 .00 .16 100.00 .00 

SCREEN FEED 69.20 63.01 8.94 15.00 .00 62.49 100.00 .00 

SCR OVERSIZE .12 .14 25.74 10.00 .00 -.07 100.00 .00 

SCR U/FLOW 72.60 62.87 13.40 20.00 .00 62.56 100.00 .00 

HILL WATER .00 .21 100.00 .00 .20 .21 3.04 5.00 

SUMP WATER .00 62.33 100.00 .00 60.00 62.33 3.88 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

MEAS. ESTIM. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .31 100.00 .00 99.00 93.51 5,55 5.00 

HILL DISCH. .00 .53 100.00 .00 68.18 77.23 13.36 10.00 

SCREEN FEED .00 .53 100.00 .00 2.00 .84 58.08 1000.00 

SCR OVERSIZE .00 .22 100.00 .00 33.20 151.44 62.49 10.00 

SCR U/FLOW .00 .31 100.00 .00 .52 .49 5.39 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .35 .00 100.00 5.00 .00 .00 100.00 .00 

9500 6.12 6.82 11.45 5.00 18.27 16.45 9.94 5.00 

6700 19.07 20.06 5.18 5.00 45.89 48.39 5.44 5.00 

4570 11.17 11.51 3.03 5.00 26.90 27.76 3.20 5.00 

3350 2.87 3.49 21.54 5.00 7.26 5.74 20.31 5.00 

2360 1.94 2.07 S.75 5.00 1.43 1.41 1.73 5.00 

1700 .99 1.03 4.48 5.00 .18 .18 .30 5.00 

1180 .95 .95 .51 5.00 .06 .06 .00 5.00 

850 .87 .84 3.27 5.00 .00 .00 100.00 .00 

600 .66 .79 19.34 5.00 .00 .00 100.00 .00 

425 1.60 1.52 4.99 5.00 .00 .00 100.00 .00 

300 2.22 2.56 15.54 5.00 .00 .00 100.00 .00 

212 3.66 3.68 .51 5.00 .00 .00 100.00 .00 

150 5.01 5.52 10.25 5.00 .00 .00 100.00 .00 

106 16.64 12.88 22.61 5.00 .00 .00 100.00 .00 

75 3.53 3.53 .02 5.00 .00 .00 100.00 .00 

53 2.48 2.87 15.68 5.00 .00 .00 100.00 .00 

33 2.57 2.98 16.08 5.00 .00 .00 100.00 .00 

-38 17.27 16.86 2.38 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 

9500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4570 .00 .00 100.00 .00 

3350 2.07 1.89 8.53 5.00 

2360 2.67 2.54 4.78 5.00 

1700 1.71 1.64 4.11 5.00 

1180 1.59 1.59 .10 5.00 

850 1.33 1.44 3.41 5.00 

600 2.07 1.35 35.01 5.00 

425 2.47 2.60 5.12 5.00 

300 5.58 4.38 21.43 5.00 

212 6.22 6.28 1.02 5.00 

150 10.48 3.43 3.38 5.00 

106 18.45 22.00 19.22 5.00 

75 5.94 6.03 1.48 5.00 

53 6.25 4.90 21.60 5.00 

38 ,6.57 5.10 22.44 5.00 

-38 26.53 28.33 8.67 5.00 
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MASS BALANCE OF fiOCH CIRCUIT HIGHLAND VALLEY COPPER C-CIRCUIT 

HASS BALANCE RESULTS 

EST IHATES OF NETWORKS 1 k 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .35 .37 5.40 5.00 .00 .00 100.00 .00 

MILL DISCH. 1.02 .84 17.70 5.00 .00 .25 100.00 .00 

SCREEN FEED 69.50 59.74 14.05 15.00 .00 59.15 100.00 .00 

SCR OVERSIZE .16 .20 22.82 10.00 .00 -.03 100.00 .00 

SCR U/FLOW 65.70 59.54 9.38 20.00 .00 59.18 100.00 .00 

HILL WATER .00 .28 100.00 .00 .26 .28 4.67 5.00 

SUMP WATER .00 53.90 100.00 .00 73.20 58.30 19.54 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .36 100.00 .00 99.50 98.75 .76 5.00 

HILL DISCH. .00 .59 100.00 .00 69,16 69,93 1.11 10.00 

SCREEN FEED . .00 .59 100.00 .00 2.00 .99 50.72 1000.00 

SCR OVERSIZE .00 .23 100.00 .00 95,15 114.56 20.40 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIM. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 5.59 .22 96.06 5.00 .55 .57 4.14 5.00 

3500 2.13 2.74 25.21 5.00 13.31 7.13 48.77 5.00 

6700 12.12 15.40 27.05 5.00 39.02 40.02 2.56 5.00 

4570 11.11 13.20 18.80 5.00 31.58 34.30 8.62 5.00 

3350 13.55 7.32 46.01 5.00 11.62 14.63 25.92 5.00 

2360 2.86 2.32 2.25 5.00 2.12 2.15 1.32 5.00 

1700 1.65 1.65 .18 5.00 .42 .42 .37 5.00 

1180 .83 .99 11.51 5.00 . i J .25 1.01 5.00 

850 1.19 1.30 9.55 5.00 .16 .16 .35 5.00 

600 1.54 1.56 1.02 5.00 .38 .38 .25 5.00 

425 1.35 1.48 9.39 5.00 .00 .00 100.00 .00 

300 2.69 2.91 8.18 5.00 .00 .00 100.00 .00 

212 3.03 3.35 10.50 5.00 .00 .00 100.00 .00 

150 7.89 8.53 8.05 5.00 .00 .00 100.00 .00 

106 5.54 5.87 5.93 5.00 .00 .00 100.00 .00 

75 4.50 5.03 13.10 5.00 .00 .00 100.00 .00 

53 4.55 5.22 14.75 5.00 .00 .00 100.00 .00 

38 5.48 4.73 13.62 5.00 .00 .00 100.00 .00 

-38 12.28 15.52 26.40 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW 

MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 

9500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4570 .00 .00 100.00 .00 

3350 2.53 2.74 8.33 5.00 

2360 3.33 3.41 2.40 5.00 

1700 2.36 2.42 2.68 5.00 

1180 1.64 1.46 11.08 5.00 

850 2.20 2.02 8.22 5.00 

600 2.25 2.29 1.73 5.00 

425 2.61 2.40 8.03 5.00 

300 4.39 4.73 3.27 5.00 

212 5.75 5.44 5.35 5.00 

150 • 12.90 13.86 7.42 5.00 

106 9.09 9.54 4,34 5.00 

75 8.72 8.27 5.13 5.00 

53 3.15 8.49 7.25 5.00 

33 6.53 7.69 17.83 5.00 

-38 26.05 25.24 3.13 5.00 
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HASS BALANCE OF HIGHLAND VALLEY A-CIRCUIT AUG 1987 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 12.2B 11.84 3.56 5.00 .00 .55 100.00 .00 

HILL DISCH. .00 23.44 100.00 .00 .00 7.06 100.00 .00 

SCREEN FEED .00 27.36 100.00 .00 .00 10.98 100.00 .00 

SCR OVERSIZE .00 5.71 100.00 .00 .00 1.52 100.00 .00 

SCR U/FLOW .00 20.65 100.00 .00 .00 9.35 100,00 .00 

HILL WATER .00 4.88 100.00 .00 4.78 4,88 2.17 5.0O 

PBOX WATER .00 3.92 100.00 .00 3.00 3.92 30.75 25.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 

HILL DISCH. 

SCREEN FEED 

SCR OVERSIZE 

SCR U/FLOW 

.00 11.29 

.00 16.38 

.00 16.38 

.00 5.09 

.00 11.29 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

100.00 .00 

98.30 95.37 

66.30 69.89 

57.35 59.87 

79.50 75.79 

51.55 54.70 

2.38 3.00 

4.47 10.00 

4.40 5.00 

4.66 10.00 

6.10 5.00 
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ESTIHATES OF NETWORK 3 MASS FRACTIONS 

STREAMS HILL DISCH. SCREEN FEED 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 1.60 100.00 50.00 .00 1.60 100.00 10.00 

26500 8.00 3.46 56.77 50.00 . .00 3.12 100.00 100.00 

19000 7.37 5.16 30.04 50.00 2.27 5.16 127.13 100.00 

13200 3.33 7.55 94.71 50.00 5.03 7.55 50.20 100.00 

9500 1.71 3.92 129.47 50.00 5.88 3.32 33.27 100.00 

6700 3.15 3.13 .64 30.00 4.32 3.13 27.55 30.00 

4750 3.51 2.69 23.36 30.00 4.71 2.69 42.89 30.00 

3350 2.54 1.38 26.03 30.00 3.65 1.38 48.57 30.00 

2360 3.14 3.05 2.88 30.00 4.43 3.05 31.16 30.00 

1700 3.23 3.22 2.18 30.00 4.11 3.22 21.70 30.00 

1180 3.82 3.36 3.56 20,00 4.57 3.36 13.43 20.00 

850 4.04 4.44 3.80 20.00 4.78 4.44 7.20 20.00 

600 5.06 c n J . J O 9.26 20.00 5.78 5.53 4.35 20.00 

425 5.89 6.41 8.84 10.00 6.72 6.41 4.61 10.00 

300 5.98 6.43 7.58 10.00 6.38 6.43 .83 10.00 

212 4.83 5.42 12.31 10.00 4.31 5.42 10.48 10.00 

150 5.64 5.63 .89 10.00 5.42 5.69 4.99 10.00 

106 5.56 6.03 8.43 10.00 6.16 6.03 2.13 10.00 

75 3.13 3.10 1.06 10.00 3,00 3.10 3.23 10.00 

53 • 3.54 3.83 8.12 10.00 3.54 3.83 8.12 10.00 

38 2.52 2.63 4.48 10.00 2.40 2.63 9.70 10.00 

-38 13.40 10.88 18.81 10.00 11.36 11.24 6.01 10.00 
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STREAHS SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

SCR U/FLGH 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

37500 4.35 5.15 3.95 15.00 .00 .00 100.00 .00 

26500 10.10 11.13 10.17 15.00 .00 .00 100.00 .00 

19000 15.35 16.60 9.16 15.00 .00 .00 100.00 .00 

13200 24.00 24.33 1.35 15.00 .00 .00 100.00 .00 

9500 15.80 12.63 20.03 15.00 .00 .00 100.00 .00 

6700 6.14 6.36 3.60 10.00 1.63 1.67 2.72 15.00 

4750 3.40 3.50 3.07 10.00 2.17 2.32 7.05 15.00 

3350 1.61 1.64 1.89 10.00 1.33 1.38 8.41 15.00 

2360 1.27 1.28 .80 10.00 3.60 3.85 6.85 15.00 

1700 .90 .30 .51 10.00 4.01 4.26 6.24 15.00 

1180 .75 .75 .10 5.00 5.24 5.40 3.05 10.00 

850 .90 .30 .06 5.00 6.00 6.03 .47 10.00 

600 1.20 1.20 .08 5.00 7.45 7.48 .38 10.00 

425 1.33 1.33 .04 5.00 3.96 8.70 2.91 10.00 

300 1.58 1.58 .03 5.00 9.24 8.62 6.72 10.00 

212 1.64 1.63 .45 5.00 7.56 7.13 J.OJ 5.00 

150 1.57 1.57 .01 5.00 7.62 7.55 .97 5.00 

106 1.53 1.53 .00 5.00 3.15 3.06 1.16 5.00 

75 1.38 1.38 .05 5.00 3.88 3.87 .26 5.00 

53 1.43 1.42 .38 5.00 5.10 4.91 3.73 5.00 

38 1.24 1.23 .45 5.00 3.37 3.26 3.18 5.00 

-33 1.98 1.39 .47 5.00 13.63 14.35 5.29 5.00 
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HASS BALANCE OF HIGHLAND VALLEY C-CIRCUIT AUG 1987 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED 17.02 17.57 3.25 5.00 .00 -.23 100.00 .00 

HILL DISCH. .00 31.92 100.00 .00 .00 9.66 100.00 .00 

SCREEN FEED .00 34.17 100.00 .00 .00 11.91 100.00 .00 

SCR OVERSIZE .00 5.G6 100.00 .00 .00 1.21 100.00 .00 

SCR U/FLOW .00 28.51 100.00 .00 .00 10.70 100.00 .00 

HILL WATER .00 8.69 100,00 .00 3.90 8.69 2.38 5.00 

PBOX WATER .00 2.25 100.00 .00 2.50 2.25 10.09 20.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 17.81 100.00 .00 98.30 101.33 3.08 3.00 

HILL DISCH. .00 22.25 100.00 .00 71.00 69.73 1.79 10.00 

SCREEN FEED .00 22.26 100.00 .00 68.00 65.14 4.20 5.00 

SCR OVERSIZE .00 4.45 100.00 .00 78.00 78.67 .85 5.00 

SCR U/FLOW .00 17.81 100.00 .00 64.50 62.46 3.16 5.00 
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ESTIMATES OF NETWORK 3 HASS FRACTIONS 

STREAHS HILL DISCH. SCREEN FEED 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

37500 .00 .35 100.00 15.00 .00 .35 100.00 10.00 

26500 .00 1.54 100.00 15.00 .00 1.54 100.00 10.00 

13000 .00 4.38 100.00 15.00 .00 4.98 100.00 10.00 

13200 5.51 7.67 33.21 15.00 11.97 7.57 35.38 10.00 

3500 2.21 3.56 61.00 15.00 7.01 3.56 43.24 10.00 

6700 2.38 4.23 80.27 15.00 4.77 4.23 10.05 10.00 

4750 1.96 3.60 83.44 15.00 3.23 3.60 11.32 10.00 

3350 2.73 3.50 28.26 15.00 3.73 3.50 6.13 10.00 

2360 3.39 3.47 2.25 15.00 3.80 3.47 8.78 10.00 

1700 3.48 3.53 1.53 15.00 3.44 3.53 2.71 10.00 

1180 4.33 4.00 8.34 15.00 3.63 4.00 10.12 • 10.00 

350 4.35 4.34 12.30 15.00 4.02 4.34 7.38 10.00 

600 6.26 5.38 14.02 15.00 4.93 5.38 3.17 10.00 

425 11.11 6.63 40.33 15.00 7.14 6.63 7.15 10.00 

300 6.17 ' 6.06 1.71 15.00 5.39 5.06 12.51 10.00 

212 5.80 4.83 16.30 15.00 4.30 4.83 12.23 10.00 

150 6.16 5.25 14.73 15.00 4.72 5.25 11.28 10.00 

106 7.11 6.77 4.74 15.00 5.41 6.77 5.57 10.00 

75 3.37 2.47 26.30 15.00 2.14 2.47 15.28 10.00 

53 4.47 3.43 23.30 15.00 3.08 3.43 11.31 10.00 

38 2.33 2.41 19.37 15.00 2.08 2.41 15.91 10.00 

-38 15.55 11.33 23.29 15.00 14.31 11.34 16.57 10.00 
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STREAHS SCR OVERSIZE 

MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

SCR U/FLOH 

HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

37500 1.72 1.73 .34 10.00 .00 .00 100.00 .00 

26500 7.61 7.72 1.47 10.00 .00 .00 100.00 .00 

19000 23.88 24.32 4.37 10.00 .00 .00 100.00 .00 

13200 33.30 35.75 5.46 10.00 .55 .65 .15 5.00 

5500 15.63 13.59 13.34 10.00 1.06 1.05 .84 5.00 

6700 5.14 4.51 12.23 10.00 4.76 4.24 11.03 5.00 

4750 2.61 2.32 11.19 10.00 4.95 3.91 20.91 5.00 

3350 1.14 1.13 .45 10.00 4.15 4.09 1.37 5.00 

2360 .61 .61 .37 10.00 4.07 4.18 2.70 5.00 

1700 .50 .50 .00 10.00 4.28 4.29 .27 5.00 

1180 .46 .46 .08 10.00 4.91 4.88 .57 5.00 

850 .45 .45 .01 10.00 5.29 5.31 .44 5.00 

600 .60 .60 .01 10.00 6.54 6.58 .57 5.00 

425 .71 .71 .51 10.00 7.65 3.11 5.99 5.00 

300 .57 .57 .14 10.00 7.54 7.44 1.35 5.00 

212 .68 .68 .08 10.00 5.83 5.86 .30 5.00 

150 .67 .67 .05 10.00 6.40 6.40 .03 5.00 

106 .60 .60 .05 10.00 3.22 8.32 1.17 5.00 

75 .58 .58 .30 10.00 2.98 2.94 1.37 5.00 

53 .51 .51 .04 10.00 4.16 4.16 .05 5.00 

33 .42 .42 .32 10.00 2.97 2.31 2.06 5.00 

-33 .88 .38 .43 10.00 13.52 14.56 8.45 5.00 
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HVC A-CIRCUIT ADJUSTED 60CM CIRCUIT DATA 
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HVC C-CIRCUIT ADJUSTED 60CM CIRCUIT DATA 
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HIGHLAND VALLEY COPPER C-CIRCUIT ADJUSTED DATA 
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APPENDIX X. 

ECHO BAY JUNEAU: ADJUSTED 60CH DATA fc SIZE DISTRIBUTION DATA 
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HASS BALANCE OF 60CH CIRCUIT ECHO BAY JUNEAU 81 SLATE 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 & 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .50 ,48 3.04 5.00 .00 .01 100.00 .00 

HILL DISCH. 1.46 1.20 17.33 20.00 .00 .18 100.00 .00 

SCREEN FEED 76.50 79.26 3.61 15.00 .00 78.25 100.00 .00 

SCR OVERSIZE .23 .25 9.35 10.00 .00 -.29 100.00 .00 

SCR U/FLOW 86.10 79.01 8.24 20.00 .00 78.54 100.00 .00 

HILL WATER .00 .46 100.00 .00 .45 .46 1.94 5.00 

SUHP WATER .00 78.06 100.00 .00 83.70 78.06 6.73 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .47 100.00 .00 99.00 37.27 1.75 3.00 

HILL DISCH. .00 1.01 100.00 .00 66.50 84.76 27.46 10.00 

SCREEN FEED .00 1.01 100.00 .00 1.00 1.28 28.04 1000.00 

SCR OVERSIZE .00 .55 100.00 .00 30.00 213.93 167.43 20.00 

SCR U/FLOW .00 .47 100.00 .00 .60 .59 .32 10.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 1.51 1.52 .37 5.00 .00 2.82 100.00 5.00 

9500 9.76 9.03 7.43 5.00 15.46 16.82 8.78 5.00 

6700 17.82 13.97 12.06 5.00 40.54 37.17 8.31 5.00 

4570 14.98 16.20 8.12 5.00 31.46 30.15 4.17 5.00 

3350 8.27 7.93 4.13 5.00 11.14 11.67 4.76 5.00 

2360 4.18 4.81 15.16 5.00 1.30 1.27 2.33 5.00 

1700 2.66 2.09 21.40 5.00 .11 .11 .49 5.00 

1180 1.43 1.38 3.68 5.00 .00 .00 100.00 .00 

850 1.07 1.07 .43 5.00 .00 .00 100.00 .00 

600 1.48 1.36 8.03 5.00 .00 .00 100.00 .00 

425 1.48 1.64 10.74 5.00 .00 .00 100.00 .00 

300 1.76 1.75 .50 5.00 .00 .00 100.00 .00 

212 1.90 2.11 11.13 5.00 .00 .00 100.00 .00 

150 4.77 2.55 46.51 5.00 .00 .00 100.00 .00 

106 2.52 3.10 23.12 5.00 .00 .00 100.00 .00 

75 2.44 2.88 17.38 5.00 .00 .00 100.00 .00 

53 6.24 5.01 13.78 5.00 .00 .00 100.00 .00 

38 1.88 1.36 1.11 5.00 .00 .00 100.00 .00 

-38 14.62 14.52 .71 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOW 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 

9500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4570 .00 .00 100.00 .00 

3350 3.48 3.59 3.03 5.00 

2360 9.96 8.33 10.36 5.00 

1700 3.77 4.39 16.44 5.00 

1180 2.83 2.98 5.17 5.00 

850 2.26 2.30 1.36 5.00 

600 2.71 2.94 8.53 5.00 

425 3.97 3.54 10.80 5.00 

300 3.68 3.78 2.33 5.00 

212 5.11 4.56 10.67 5.00 

150 4.48 5.51 23.07 5.00 

106 11.36 6.70 40.98 5.00 

75 7.99 6.22 22.15 5.00 

53 9.03 10.82 19.12 5.00 

38 3.38 4.02 3.54 5.00 

-38 25.44 29.72 16.81 5.00 
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HASS BALANCE OF 60CH CIRCUIT ECHO BAY JUNEAU RUN 12 (GABBRO) 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 b 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .37 .36 4.43 5.00 .00 ' .01 100.00 .00 

HILL DISCH. 1.12 .31 18.95 10.00 .00 .24 100.00 .00 

SCREEN FEED 72.60 57.75 20.46 15.00 .00 57.08 100.00 .00 

SCR OVERSIZE .17 .21 24.33 10.00 .00 -.12 100.00 .00 

SCR U/FLOW 51.00 57.54 12.82 20.00 .00 57.19 100.00 .00 

HILL WATER .00 .34 100.00 .00 .33 .34 2.21 5.00 

SUMP WATER .00 56.84 100.00 .00 65.00 56.84 12.55 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. MEAS. ESTIM. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .35 100.00 .00 99.00 96.73 2.29 3.00 

HILL DISCH. .00 .67 100.00 .00 66.80 73.93 10.67 10.00 

SCREEN FEED .00 .67 100.00 .00 1.00 1.16 15.30 1000.00 

SCR OVERSIZE .00 * 100.00 .00 85.00 155.34 83.34 10.00 

SCR U/FLOW .00 .35 100.00 .00 .70 .60 14.21 20.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAMS SCREEN FEED SCR OVERSIZE 

MEAS. ESTIH. RESID. RELAT. MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 1.31 1.30 .74 5.00 .00 3.92 100.00 5.00 

3500 3.13 7.06 22.70 5.00 12.85 14.59 l o . J t 5.00 

6700 20.27 20.10 .86 5.00 44.03 41.54 5.65 5.00 

4570 13.24 13.69 3.43 5.00 30.93 28.31 8.47 5.00 

3350 6.05 6.31 4.30 5.00 10.38 9.85 5.II 5.00 

2360 3.44 3.62 5.33 5.00 1.65 1.63 1.48 5.00 

1700 2.12 1.28 39.55 5.00 .13 .13 1.15 5.00 

1130 1.07 1.01 6.05 5.00 .03 .03 .08 5.00 

850 .38 .84 4.74 5.00 .00 .00 100.00 .00 

600 1.04 1.10 6.04 5.00 .00 .00 100.00 .00 

425 • 1.22 1.02 16.13 5.00 .00 .00 100.00 .00 

300 1.53 1.31 17.86 5.00 .00 .00 100.00 .00 

212 1.65 1.43 13.93 5.00 .00 .00 100.00 .00 

150 1.77 2.02 14.07 5.00 .00 .00 100.00 .00 

106 2.10 2.53 23.27 . 5.00 .00 .00 100.00 .00 

75 4.91 3.24 33.35 5.00 .00 .00 100.00 .00 

53 4.35 4.89 .31 5.00 .00 .00 100.00 .00 

38 3.19 3.72 16.54 5.00 .00 .00 100.00 .00 

-38 19.56 22.83 16.38 5.00 .00 .00 100.00 .00 
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STREAM SCR U/FLOH 

MEAS. ESTIM. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 

9500 .00 .00 100.00 .00 

6700 .00 .00 100.00 .00 

4570 .00 .00 100.00 .00 

3350 2.36 2.99 1.13 5.00 

2360 5.51 5.49 .28 5.00 

1700 1.96 2.36 20.35 5.00 

1180 1.80 1.92 6.61 5.00 

850 1.54 1.62 5.44 5.00 

600 2.25 2.14 5.06 5.00 

425 1.75 1.38 13.25 5.00 

300 2.21 2.53 14.47 5.00 

212 2.46 2.77 12.50 5.00 

150 4.63 3.91 15.53 5.00 

106 10.61 5.01 52.74 5.00 

75 5.14 6.28 22.20 5.00 

53 8.94 9.47 5.33 5.00 

38 8.64 7.20 16.66 5.00 

-38 33.58 44.30 11.92 5.00 
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MASS BALANCE OF 60CH CIRCUIT ECHO BAY JUNEAU RUN 13 (50/50 BLEND) 

HASS BALANCE RESULTS 

ESTIMATES OF NETWORKS 1 b 2 VARIABLES 

PULP FLOW RATES WATER FLOW RATES 

MEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .33 .31 5.68 5.00 .00 .01 100.00 .00 

HILL DISCH. .66 .61 7.66 10.00 .00 .18 100.00 .00 

SCREEN FEED 80.50 66.41 17.50 15.00 .00 65.38 100.00 .00 

SCR OVERSIZE .05 .07 21.57 10.00 .00 -.06 100.00 .00 

SCR U/FLOW 59.10 66.35 12.26 20.00 .00 66.05 100.00 .00 

HILL WATER .00 .23 100.00 .00 .23 .23 1.44 5.00 

3UHP WATER .00 65.80 100.00 .00 50.00 65.80 3.67 30.00 

SOLID FLOW RATES PULP PERCENT SOLIDS 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

STREAHS VALUES VALUES VALUES ST.DEV VALUES VALUES VALUES ST.DEV 

FRESH FEED .00 .30 100.00 .00 39.00 96.52 2.50 3.00 

HILL DISCH. .00 .43 100.00 .00 64.30 70.74 10.01 10.00 

SCREEN FEED .00 .43 100.00 .00 1.00 .65 35.19 1000.00 

SCR OVERSIZE .00 .13 100.00 .00 85.00 197.19 131.33 10.00 

SCR U/FLOW .00 .30 100.00 .00 .48 .45 6.23 20.00 
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ESTIMATES OF NETWORK 3 MASS FRACTIONS 

STREAHS SCREEN FEED SCR OVERSIZE 

HEAS. ESTIH. RESID. RELAT. HEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. VALUES VALUES VALUES ST.DEV. 

13200 .93 1.00 7.13 5.00 5.33 3.25 38.97 10.00 

9500 7.90 9.07 14.80 5.00 31.73 23.61 6.86 10.00 

6700 10.34 11.76 13.70 5.00 33.32 38.38 15.20 10.00 

4570 5.07 5.65 11.43 5.00 21.64 18.44 14.77 10.00 

3350 3.13 2.39 7.77 5.00 6.35 3.42 35.60 10.00 

2360 2.01 2.50 24.23 5.00 .83 .74 10.53 10.00 

1700 1.63 1.30 19.93 5.00 .03 .03 1.54 10.00 

1180 1.00 1.10 9.86 5.00 .04 .04 .40 10.00 

850 .89 .94 6.08 5.00 .00 .00 100.00 .00 

600 1.04 1.12 8.02 5.00 .00 .00 100.00 .00 

425 1.02 1.10 7.58 5.00 .00 .00 100.00 .00 

300 1.47 1.71 16.44 5.00 .00 .00 100.00 .00 

212 4.08 2.83 30.72 5.00 .00 .00 100.00 .00 

150 2.96 2.86 3.53 5.00 .00 .00 100.00 .00 

106 1.19 1.41 18.38 5.00 .00 .00 100.00 .00 

75 3.69 4.46 20.86 5.00 .00 .00 100.00 .00 

53 1.31 1.52 16.23 5.00 .00 .00 100.00 .00 

38 2.32 2.98 24.31 5.00 .00 .00 100.00 .00 

-38 48.03 43.92 8.56 5.00 ' .00 .00 100.00 .00 
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STREAM SCR U/FLOW 

MEAS. ESTIH. RESID. RELAT. 

VALUES VALUES VALUES ST.DEV. 

13200 .00 .00 100.00 .00 

9500 .00 .00 100.00 .00 

6700 .00 .00 100.00 ,00 

4570 .00 .00 100.00 .00 

3350 .00 .00 100.00 .00 

2360 5.07 3.27 35.47 5.00 

1700 1.59 1.84 15.70 5.00 

1180 1.73 1.57 9.47 5.00 

850 1.43 1.36 4.83 5.00 

600 1.74 1.62 6.93 5.00 

425 1.63 1.58 6.40 5.00 

300 3.07 2.47 13.63 5.00 

212 3.34 4.07 22.00 5.00 

150 3.30 4.12 3.33 5.00 

106 7.37 2.03 74.52 5.00 

75 8.11 6.43 20.73 5.00 

53 11.10 2.19 80.23 5.00 

38 9.60 4.16 56.63 5.00 

-38 39.76 63.29 59.18 5.00 
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ECHO BAY SLATE RUN #1 ADJ. 60CM CCT. DATA 
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ECHO BAY RUN #2(GABBR0) ADJ.60CM CCT DATA 
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ECHO BAY JUNEAU TEST SAG9 SCR. U/FLOW 
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ECHO BAY RUN #3 ADJUSTED 60CM CCT DATA 
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APPENDIX XI 

PROPOSED MODEL OF MILL WEIGHT CONTROLLER. 
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I f the m i l l i s model led as a F i r s t Order Lag System, i . e . 

W 1 1/k 
F s+k s/k +1 

Where W = M i l l Weight 

F = Feed Ra te . 

then the d i s c r e t e model would be 

W _ l / k ( l - e k T ) q _ 1 _ kpq" 1 

TZ - k T - l , . - k T - i 
(1-e q ) 1-e q 

Where T = Sampl ing P e r i o d 

q _ 1 = Backwards S h i f t Operator 

k P = 1/k ( l-e~ k T ) 

Choos ing the f o l l o w i n g i n t e g r a t i n g c o n t r o l l e r (where the 

denominator of the p rocess i s c a n c e l l e d ) 

Wset JK<^ E r r o r 
E 

K c ( l - i l c T q 1) 
(1-q - 1 ) 

- 1 
K P q 

- -kt - i 1-e q 
W 

C o n t r o l l e r 

We o b t a i n the f o l l o w i n g c l o s e d loop t r a n s f e r f u n c t i o n 

W KcKpq 

Wo«t 1 - q 1 + K c K p q 1 

KcKpq 

l - ( l + K o K p ) q - l 
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l £ the d e s i r e d c l o s e d - l o o p t ime cons tan t i s fo r example 2T, 

then 

se t 1+Kckp = e = 0.606 and s o l v e fo r Kc 

The c o n t r o l l e r i s t h e r e f o r e 

F K - FK-I = Kc(EK-e EK-I ) 

or F K - FK-I = K c ( E K - d - k T ) E K - i ) 
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