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In experimentel invesiigebion of the =Llobtation
ax miﬂ@rala, %wa technigues are in generval ms@; the
”coﬁ%act sngle™ method as ﬁevalep@a by Wayk &na Gﬁx@
and the direct fle%a%iam,maﬁhoﬁ in which &ﬁkéxp@fm
imental cell is QS@@@‘G@%V& sing on the sanme D?Lﬂein?@
ns $hose usad commercisllye P e

Using the second ﬂ@bh@ﬁ %b@'b@haviau?7of sotas-
sium . efthyl manthaie as a collector of sphnlerite has
%@eﬁ inve ”%igu @ﬂ in this la%aya%arykfer‘%he past
several yearss It was desired, however, to compile
gome dabs as %@ the bahavi@u? Qf,s&m@'eiher’cdllﬁe%org
with the name @f@ and unfler the saue eaﬂﬁi%iaméa ek
this in view the present work was unfertaker, using
pobossium iso-anyl =ze mzhg%e ag sxamples

The genersal opinion seems to be thab ,ﬁ ce aphal=
epite will not fl@a%'amlégg;aé%ivaﬁéa Gau&fm(l} h@w»
ever, stobes thet with collesctors oo nieining uﬁ alkv1

woup of Pive carbong oy move, Flotabion is p@ﬁ@lbl@

?
(0]

2 k3

wi@h@aﬁ'aﬂﬁlvaﬁien and submits 6@%@ 1m6i eting that
with xzanthates containing the ethyl, :ﬁamylfan& B

heptyl groups, eollectlon of sphalerite inews ngu in
thot erder. He also £inds a great variation of
TaCoTery of mu&@%1va£@& soh%?ewiz@‘at congbant pH (6.5)
uaing  pobvessimm n-emyl menthate af egﬁ@enﬁrﬁ%iong
yanﬁing from zero t0 6 1b./ton with a, memimum  of

abont 46% ot the lebier. C.Rell. del Cuidice (2) quotes



din, Haynes and Hsas, bofhe effect %ha%
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using amyl x335haﬁe, the moxinum recovery of uunncti-
vated snhaYQwiﬁa cComes iﬁ the pH venge from D4 10 Hoéd,
but does not stase what ?ecavary‘was obtain@ao 3@&1ﬂsén
and Qnﬂerséﬁ {3) ﬁou@veva express the belief that com-
paring various ﬂ&ﬁﬁh&ﬁ@ﬁ as colleciors, ”“@1” 2c¢oivity
reaches o moximum ot four cerbon aﬁéms‘Sﬂc +ha vt for
any mumber of carbons, the seconlary camaéaﬁ% is best,
followed by is@; ond moymal. Their Qata ars based on
copper and lea ﬁ ores hQW%V@?, not @n ~phaleriﬁ$a

ozl and Cox (4) exzpress the view, baged on

their me &Sﬂlﬁm@ﬂug of Gﬂﬁ%&@%~&ﬂ@l&@, that in concen-

¥ith wvegerd to possible &ea@mg@s tion of the

Cr

omyl manthete in use, availa@le dote96),(7) indicate

oxtensive decompositien of ethyl zanthete in ecid

- 2

gelubtlon. Similey beheviour on the pard of the anyl

‘xmentbate could be expected and was imve spigated  im



“fwo difderent samples of oxe wowe useds
Ae  BOBTGE:

n color and when ground I

(=3

Daygk

Golor. The exsct eonvogician wag net determi nea bub

»ouph anslysis indiceted approximetely 1 % Gf’eﬂg@er

‘iﬁ Ll G’Qg Thig would 4dndicobe that $he ore wag

B

probaebly sebivated, ot least psviially.
3« Bource: Ottaws Qouﬁﬁy, 0kle. Dayk solered when in
large pleces, but when broken upn hed & wvesinoug ap-

peayreuee and when ground fine was cwesmy white in

colores » Yo copper could be detecteld.
Sotassium fse-amyl xanthate was made by The.
‘nenel method fwom (P i-amyl asleohol, carbon di-

pulphide sné potessium hydrvozide. It was disselvsd

in aces@na eryatellized twice from thengens, dried

L

and gtored over sulphuwic acgid im:ﬁ desiccalor,
Yarpin sol WES u$éa as fyother in all besis,
o ghock solttion of 850 mz./l. boing wode up =nd
'amamnﬁg‘f?am 10 %o 25 ml. as roguirad x wawe p eced in
the cell along with the oro. The smount we zauired
varied consifderably with %h@'gﬁ at which the %‘ewt
wos wmode, strongly besile solnd LOH“ requiring more

terpineol .



Apnavatug The ore was ground in a lohoratory
pehble mill with porcelain Jar and flint pebbles. IT
wes oized in am elubriator as des 1%%& by Herd{B),
the ore‘haviﬁg g setitling rate between & and 16 cme.

nute bazﬁg uged for all ltests. The cgell unsed Loy

K
#‘;Z
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Flotation tests was o modification of the desisgn by

haing gsesled

h
‘;:
o
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o
il
G
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!
Bennet {(8), 2 pyrex Iritted glass

. ,
Ter ag

to a piees of pyrex bubing of the sape dlame
the filter end 21 com. long. A 1ip wa&vfafme& ot the

top of the tube to provide for an overflow. Two pll

mebers mams ﬂ%@ﬁ; an industzial model Beckman wilth
glaﬁs and eulam@? alga%va&@myfay measuvensnt of pHj

.

2ufl o ressarch modsl Beckman with platinuwam and

vhrodes for $it %i%ﬂm5.

I Withont G@llﬁe%ﬁf Ga&@lﬁ (10} and Tag ?ari ﬁ@?

i’é

Gnidice ond siehl (11), state thab gphalerite has no,

native fipatebility, that is, 1% will not float in the
pregence of frother alone. In order to test the chap-
acteristics. of the cell emd also the ore, bothd ove

gamples were tested by the following m@%hoao To &

‘».-

reighed, dry semple eof the av@ in o heaker, about 200
wle of water ana 5 wlas of 51 ammonium aee%a%@ wers

sdteds ph wes odjusted on the meter by sdditions of

.

HGl o HOH as zequived. The waber used in all  besks

and all sslutions th ?f;ngh@uﬁ %413 work wes distil lcﬁ,

~

the only excepbion being olutriation of the ore, The

123
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g Lound ncc@saw,y gince without 1%

=3
&

gmmoninm acodate w

pd

pH drified counsidersbly duwring the test, and prelimin-

&

ary tests indicated $that 4% had no apprecisble ef feas

5

on the fiLobebility of the owoe This mixture was then

Ak,
R e

placed in Ebc eoll, 10=25 ml. bewrpi 19@3 were added as
needed and the volume was mede up to 800 mi. Ay was

o pyesgure of 4 cme. 0F mer-

s

%&fﬁ@& on and &ﬁﬁi@i@@ K
ULy y Whach nressure seened bo work best with thizs oell.

The overilow was caught im'a b@&k@ﬁ and when the fyoth
had hocome clean, The overflow was fi?,@ra&'%h@@ugh a
weighed g@aeh-efﬁéible. The weight of heads was com-
pared the the gamgi@»weigﬁﬁ\%a give o messuze of the
recevery ohtainsd, @zpf@sseé-as per cente ﬁ%arge -
ber of tesis weve made over & iarg, pil mange miﬁn af@
Ay the resulis of some of whieh swve pgiven im Table I.
@L@b@ is ‘mo fegﬁlay varietion with pH nobicsable. Also
géme'fgﬁﬁ@r no m&é@r ﬁﬁ%*?@i nas a large effect on
$he wecovery of any ore pHe i

A’Bi&il&? g@%yof teats on Ore B gave an

dication of wegulerity with pH, tho wgh not eno gh

~

tests were mede To make sueh o coneingion dofinitce.

i3

Tesults of thés set of tests ave given in Table II

-
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II Goustant pH -~ vorying amounts of volleciow

This series of tesbe was condustsed only with
Ore A- Procedore ves os outlined above, ezcept thotb
Just before alyp Waslglawm'in%a<the cell, o measursd
smount of o standardiszed SQlLﬁiOﬂ of the Kaﬁﬁhaﬁe
wag added, in volumes e@?r@SQQHQing o the amounts of

) ’ Yoful

¢ollector shown im  the tables @h@Avﬁlume wag 500
mle in eoll é&%:@@' Resulls are shown Tor two complete
series ab pH 4 and 8.5 in btable ITI and Fig. 2. Also
shown ave & fow vesulis obbained ah 9 2.0 and 246 ,’
hongh th@ﬁ@,é@ries ars not eomplebe. As soon as s
“Eroth head f@ymé&g\wh@ﬁ‘eallacﬁiaﬁ was good, the froth
begame very heavlly wminsreliged. This formed a8 ﬁ@awy

coke on top of the cell which had 4o be seraped off.

'in;ﬁa;;lyvmaiﬁ soluiion, the collector ig'&ffas
in very ﬁﬁail qﬁ@ﬂ%iﬁiés, abont 1 ng. b@iﬁgfall That
iﬁ~:@@ui?ua 40 produce meximum TeQOVErYe In %h® basgiec
s nefrly

range hovevsr, movye collegtor 18 wequired

5 wg. beiug resched befors the curve levels off.
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amounts of eollactow

o sample ng. 4 pH  szmple e b
- ¢oll. Loads " coll. hsads

8.5 5402 5 51.2 4.0 5.00 BT
L’e{}g ﬁi) L_g_:qg r e 65&@
5404 1.0 464 \ .5 Bl.S
5.00 1.5 5L 2.0 02.5
503  B.0  58.8 | B0 9445
5,04 5.0 6349 L 4s0 95,9

Be04 4.0 669  BlD 95.4
8

5’4}'@8 ‘gﬁb G ?53 «a.:ﬁ : 2’: L] 6\ ’g} b ’QQ 4

ITI Conshent Collschtor = Yaﬁying jos)

This series was carvied oub on hoth ores. T
callmc%&" vas fixed at 5 mg. and wvos odded dmmsdiobel
bofore blowing. ALl semples wevs 5 groms. Toble IV

and Flge & gjvo the results obtained with ore A.

@

g






TABIE IV

“Collection of Ove A ~ varying pH

pH | Tecovery ol FRCOVEry nH
1=leB 04,2 Bob 88,0 D.5

298 95,5 ﬁ»e{a E}E.Ms* 105

e D 944 Tel 81 a4 11.5
7o 89.7

4o D S4..0 1145

&ols 08,4 Be5 TOe7 12.0

23

TeCovery

7768

K:

&

*

ollowing wesulta for Uve U wers

Gl

tained during the work om absivaciion {sce helow).

&

ifLO” “:@agneﬂm with the xzanthate solution,

which was

filvered off, the ore was dividedinto sppromimately

five grem semples. About 200 ml. of water wos sdded

b

to each and the pH

Thig was placed in Lh@,aell “Gerpineol aaa eld, the

vas aﬁgu“ioﬁ Yo thet peguired.

volume was made up %o MGO mies and the Gall wos HLown.

Whan the Troth hed cleawrsd, bobth healds and falls were

gollected in weighed gocehes and the sampls

wag obtzined by addition of the two weis ghtss

1 varistion in technligue

weshing with mahthate ) has no apprsciable

Piret gix results in the table are preliminery tests

samples and trested as shown, and

{ pre-

Pl

gfiset

on the fileotation, diclﬂ, Resulty in Table V and Fig.d.



10

pH P ,
wesh eell sample heads &G treeimont
e n Sﬁp 5,000 4,974 99.5 B moe 60119 hor din esll
meme 7.0 5.000 4,988 98.6  do
mmme 11,0 5,000 44695  93.9 do
B0 5.0 5,000 £.975 99.5  preweshed with 5 mg. coll.
7.0 7.0 B.000 44967  99.8 do
11.0 31.0 5.000  4.750 95,0 do.
B0 Bs0 6.687 8,447 96.5 (prewashsd with 20 W
BaD Bl £a385 -~ 4.800 96.3 - memthate ~20 gr.ove
5.322
5o0  Ba0 £x24Z © 5,245 98,5 do
5.0 520 5999 5,967  99.2 do
B0 B0 5182 B.1B2  98.8 ao
5.0 3.0 4.864 4eT5L 9748 do
5.0 7,0 5.487 5.202  95.0 do
5.0 7.0 GaYL7  B.580 96,6 do
8.0  B.0 4.515 2,212 97.5 4o
12.0 1240 4,970 5.684  T4.l do
12,0  9¢0 60644  6.344  95.4 Qo
m=a 18.0 5,000 G.742 74,0 B mE. collector in cell
mme 18,5 5.000 441 BaB  d0a

Ancther variation was made possible by ths ahove
techuiques 1t will be noted that several of the sar al@u
wers blown in the eﬁll ot 2 different pH to that ab

they were treated w1tﬁ wanbhate, bub thet this treat=-
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1e75 x 10 cm. To check this, 2 mleropeopic messure-

ment of 560 particles was made, glving the freguency
curve ghown in Mipg. 6., where one sguare unit equals

256 sguare mu. Csleulation of esverege arsa and rodius
from the froguency table by a method due to Thurstonells)
. 5 .

gave o vaTvo 0f 1.7 %= 10 ome
Aree pey cubniy centimeter of particles is given by

Taking the density of sphaleri

g

g. fee. gives the

aresn pey gram of 428.7 sqgu. cms. llolecular volume of

97 « 38 . =25
gine sulphide.= =2 4e0d x 10 CaCe

T W08 w1059

Molecnlar diamstor then 18 5.45 = 10 eme. The number

of molecules per Sgie ¢m. area them is

for o unimelecular layer is 1.7 =920 .

Prom Table VIII, average abgiraction for grvam of ove ig
«408 ng.  This corrassponds to
23 . 18
«408 3 6,03 x 10 = le28 x 10 ranthate iong.

reald over en avea of 488.7 sgqu. eme. The

mumber of zmanthete iong per sguers cms. then dio

1.282 ® 10 e = 2,84 x 10
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It 4s shus seen that the womber of zanthate ions
shstroeted is sufdficient to foim o layer hetween one and
svo molecules 4hick. The caleulabtions of ares ore
;_\*“’-*0“%}3‘“3}.37 lavgely in errew, since the sphalerite poriicles
axe exbrsmely irvegular in shopa, but the above pssulid

twvo diffcrent somples of gphalerite

Zs The decomposition of potassivm 1s0 amyl xenthabe

'3
-

hoo been invessvipgotoed.
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