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* :Separation of the Pure Cis and Trans

~Isomers of Decahydronaphthalene.

_Introduction.

Under the direction of Dr. W. 7. Seyer cons1derable
work has been done on the problem of" separatlng and deter~-

: mlning the propertles of the 1somerlc forms of decahydro~"
\,gnaphthalene,“ It is thought that aecahyaronaphthalene existS‘
in 5- stereo 1somer10 forms, the cis and trans forms belng
the llmltlng positions of the other three and therefore of
~greater stabillty,

&‘ The flrst sucecessful separatlon was accompllshed

in 1936-37 by Dr. W.F. Seyer and R.D. Walker. (L) In 1937-38
another successful separstlon was carried out by I. Gould,

VVH. Nemetz, C. Davenport, and Je Henn1ker.< ),

| The obgect of the follow1ng research was to separate
~more cis and trans decahydronaphthalene and to construct ‘an
apparatus for the determlnation of the temperature coefflclents

' of the spec1fic heats of the cis &and trans isomers.

Preparation.

Commercial decalin from the Eastman Kodak Co. was

(1)  Walker, R.D.  M.A.Sc. Thesis, 1937.

(2)  could, L.R. W.A.Sc. Thesis, 1938.




used. The two isomers were separated by repeated rectifi-
cation followed by fraction drystallization. The apparatus
and method’used was that used by R.D. Walker.

| | The results of the rectification and crystallization

are as follows.

Rectification # 1.
4

‘Charge 2000 ¢c.cs E.K. decalin D 0.8875 N 1.487324 Comp. 24.5% T
Results.

Bulb 1. Bulb 2.  Bulb 3. Bulb 4. Bulb 5.
Vol. 200 CeCo 227 CeCo 331 CoCo 225 c.c. 528 c.c.
N 1.46983 1.46993 1.47255 1.47975 1.48118
Comp. 98.1% T 97.8% T 25.6% C 88.1% ¢  100% C

Bottoms 400 c.c.

. Rectification # 2.

Charge 1475 c.c. E.K. dec. as of 1. & 400 c.C. bottoms from 1.
& 173 ce.c. bulb 4. run 1(a) Trans last yr. & 330 c.c. of R.1.

B3 this yr. N 1.47849 D 0,886 Comp. 23% T.
Results. |

Bulb 1. Buldb 2., Bulb 3. Buldb 4. Bulb 5.
Vol. 370 c.ce 500 c.c. 345 c.c. 405 c.c. 280 c.ce
N 1.46988 - 1.47081 1.47804 1.48123 1.48121
Comp. 98% T 88.8% T 73.9% C 100% ¢ 100% C

Bottoms 440 c.c.,

Rectification # 3.

Charge 2053 c.c. high cis R.1. Beb5.35 ReRo Bods & 5. & 840 coc.
of last year. N 1.48118 D 0.8965 Comp. 100% C

Results. ‘

Bulb 1.  Bulb 2.  Bulb 3.  Bulb 4.  Bulb 5.
Vol. 100 c.c. 330 coCo 725 CceCo 370 csc, 160 c.c.
N 1.48044 1.48108 1.48108 1.48108 1.48108
Comp. 93% C 100% ¢ 100% ¢ 100% ¢ 1004 ¢

Bottoms 240 c.c.



Rectification # 4.  High Trans.

Charge R.l. B.l. & 2. & fractions from last year. Vol. 1950 c.c.
N 1.47008 D 0.8700

Results.

Bulb 1. Bulb 2. Bulb 3. Bulb 4. Bulb 5.
Vol. = 85 ce.c. 378 c.cC, 460 c.c. 220 c.c. 360 ceco
N 1.46933 1.46938 1.46933 1.46943

Bottoms 390 c.c.

Crystallizations.

Cis. Bulb 2. & 4. & half of 5. o
© 9 crystallizations - freezing point -43.29°C.

Bulbs 3. & half of 5.

6 crystallizations - High F.P. allowed to stand several
months to effect structur%l changes .
Re-run F.P. after -43.14°C.

" Trans. . ’ o
' 20 crystallizations -~ freezing point -31.16 C.

Summary of’Results.

Isomer -~ Freezing Pointkoc Dyo

Cis -43.29% 0.2 1.48113
Trans -31.16°C 0.2 1.46968



Specific;HeatkCaIOrimeter,

Since it was desired nov only to determine the

: specific heat of decahydronaphthalene but also the temperae'
ture coefficient of - the specific heat it was: necessary to
use . a’ method of measuring the absorption of heat over a
emall temperature rangee ‘ ", _

R The adiabatic method of Richards (1) and of
Williame and Danlells ‘2) was consrdered the best for. the

' purpose.

A strictly adiabatic method ‘was neceesary in
order to prevent evaporation of ‘the liguid and to prevent‘
all transference of heat to the cold room. “A‘calorimeter
was built accordlng to. the speciricatlone of Willlams and
: Daniells.i o N | | |

In brlef the method entails the measurement ef
the quantity of electriclty and the time - requlred to raise
e the temperature o; a known weight of liquld through a

glven temperature 1nterva19r

k”;,fAQEaratue;_~

The apparatus used is- 111ustrated 1n Flge'l-
-The liquid to be measured was contained in . a'

cyllndrlcal copper veesel (A) 8 em. hlgh and 6 cm. in

(1) Richards: J. am. Chem. Soc. 31, 1275 (1909).

(2) JW.Williams & 7. Daniells. J. Am. Chem. Soc. 46,
904 (1924), ~ R
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”'diameter held 1n place by insulated supportsyln an enclosing
vvessel with an air gap of 7 mm, - between the- twoo;~
The en01081ng vessel (B) was also of eopper 12 ¢m,
high and 8 cme in- dlameter fltted w1th a threaded cover: of
f  bronze¢r A flat rubber ring was - used ‘as a gasket between the~
' cover and the Vvessel to prevent leakage@k A li%tle,grease
was. also applied to the threads¢ : » {

The cover was provided with an uprlght tube for_

“';wthe stlrrer and with stuffing boxes for the adm1381on of the

heater (c) and the thermocouple ( );. The - inner stirrer was
ﬁwof brass and attached to %he main shaft by asbestos board
to prevent thermal contact between the llquld and the outer_*
batho A cap attached to the upper shaft rotated in the
‘ nliquid of the outer baﬁh 80 as to make a seal and to prevent_
irithe movement of air. Such a precauﬁion was necessary to
prevent the evaporaﬁlon of some of the liquid due to air
: ourrentse_\:f” . V | | | | |
| The multlple thermal of 5 copperwconstanﬁan
thermocoaples ‘was enclosed 1n 8 thin glass tube and con-
‘ nected with a sensitive»galvanometer@ -01l1 in the tube gave
. quicker response to temperature changes in the batho

L The thermal was constructed as follows."
}The pairs of wires were cut of f and bared of 1nsu1ation
for 2 or 3 MM at each end and soldered togeﬁher,. The w1re
used was size 32. Each junction was then insulated by |
-bdipplng separately 1nto 8 falrly thlck ‘rubber solutlon

 1cons1sting of pure gum rubber\dissolved in a mixture of



- benzene and carbon dlsulnhidee The rubber“wes~then‘alloWed
kto set by heating moderately (about 100 )
| Two sets of five“thermocoupleS"were made and the
~wires Were Joined together: in two halves With four lead
,wiresg by meane of which the two halves ‘may be connected
elther in eeries or in oppoeltiona' Hence tOvtest~the-thermals
no deflection'should occur whenﬁtheyfare7in‘oppésitibn with  :
;dneuend'at robm‘teﬁperature~and;theiother»in‘ice wateref'Thew~
kwiree wefe-made-intoia compact°buhd1e by binding Wlth 8ilk
-~ thread- and then enclosed in the glass tubes‘ En01031ngrthe
‘thermocouples presented difficulties, 1t was found almost
e'impossible to- insert the thermal in aﬂ“Y“ tube without
breaking the lead wirese»'Ani“h“ tube. was then tried but

jusage caused either breakage of” the wire 0T glass. The

‘kj}type shown in the diagram proved satisfactoryg The‘iubes"

kiwere completely filled with oil ‘80 that rapid ‘heat tr&nsfer
‘from the glycerine to the~ thermal wires would ‘prevent con-’=
fﬁduction of heat from the inner liqu1d along the wires.
| The heater was constructed by Wlnding resistance
Wire'erbundfa’flat piece of mica as shown,below.

7hes wwre
cvmzzw/naﬁé

ittt




The resistance of the heater was about 20 ohms for
the worklng condltlons followed¢

;It was found necesSary to use rubber insuiated'
wires for the heater leads to prevent short c1rcuit through |
the copper tubingo of course any part of the w1re>that was .
' immersed in the organlc liquid had to be free of insulatlon,r
 A1so complete immersion of the- heating element wag: required.
’ ]: The temperatures were. measured w1th a plarlnum
 ',resistance thermometer and a hlgh precision brldge.ea
o Willlams and Daniells found that the transference
'1’of heat along 8- platinum resistance thermometer from the
inner calorlmeter to the room amounted to as much as 0.35
 ‘ca1ories per mlnute when the calorimeter was 15 above the

, 'temperature of the room even ﬁhough the whole upper part: of

':;the thermometer was immersed in the outer bath at the ‘same:
‘r~temperature as the inner., This difficulty was: eliminated by

X placlng the thermometer in the outer bath Where no measured i

‘;heat losses can occuro The readlngs on the resistance

”.thermometer were taken only When the thermal galvanometer

égi;registered zero.kr

' The ta.nk for 't:he' ou‘ter bath was constructed of

~ sheet oopper@ It was packed in asbestos contalned 1n a stlll

'iarger can. The bath contalned 9. litres of glycerol in Whlch

was dlssolved 20g. of ferric chlorlde to make it an electro-
A lytlc conductore It was heated externally with resistance

vvwire Wound around the tank and 1nterna11y by passage of an

“fllalternating current directly through ‘the 11qu1d bath from
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the insulated calorimeter to the tank. A rheostat in the
external heating circuit allowed efficient temperature
control.. The alternating current aided by a motor driven
stirrer provided adequate agitation of the glycerine.
Although the copper sides of the bath were being heated
externally the temperature of the glycerine was only about
one half a degree less than that of the wall,

The current for the inner heater was supplied by
a 6 volt storage battery. The electrical circuit is shown

in Fiz, 2.

(0]

The potential difference across the heater was
messured with a sensitive potentiometer, the voltage being
reduced through a shunt box to a convenient quantity for
/ peasurement. The current through the heater was measured by

the potential drop across a 1 ohm standard resistance.,

ASSEI7BLY

70-




Procedure. | o

A glven volume (155 CoCa) of the llquld to be in-
‘ vestlgated was accurately weighed and 1ntroduced into the
calorlmeter. Measured amounts of electrical energy were
passed through the heater for definite time 1ntervals. The
. heatlng of" the outer bath was regulated so as to keep the’ |
| thermel always on zero thus ensuring edlabatlc control.

’ A single sample of llquld was used for the entlre

temperature range.

The following procedure for the" recording of obser»t

vations was necessary 1n order that the apparatus could be
’controlled by one persont = -

1. The heating 01rcu1t was closed with the du_gz
heater in the circult, this belng left in for 20 to 30 mins.
to allow the initial high E.M.F. from the battery to come to
equ111brium. ‘
| 2‘1  The current was then diverted into the real ;
| heater and the stop watch started. Adiabatic control was
then commenoed by observ1ng the thermel and puttlng 1n or
pulllng out the two bath heating sw1tcnes as. requlred to
keep the thermel on zero. Usually the electrolytlc heater
‘could be~1eft in~and~the~out51de heater'only operated.k~
| 3, The P.D. across the heater and the current
through it, together w1th the re51stance of . the platinum
re81stance thermometer were measured and the time of
;measurement noted,f‘In,the‘case of the temperature*theftime

had to be to theknearest second. Tt nas found better to

Vs
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leave the last deal or 4th de01mal place of the re51stance
‘oridge on 0 and to take the tlme when a re51stance reading
in the 3rd declmal occurred.

In taklng temperatures 3 'or 4 readings were taken:

as close together as p0351b1e, then after the lapse of the

de51red time 3 or 4 more were taken also as close together

| as poeslble. Thls enabled a number of heat input calculatlons

to be made about the mean temperature, Lag,ln,recording the
tempereture was thus mlnlmized.

The change in re51stance for a definlte 1nterval of

tlme ‘was obtained by plotting R againet tem.po For a 5 to 10°

' 1nterva1 a straight line resulted.

“Thekreadings,of the thermometer had to be corrected

' §for N, Ry NZ, and RZ after the run.

~For the sake of brev1ty it is 1nadvisab1e to 1n-
clude‘all the readlngs of each run in thls paper.f dowever,

,the folloﬁing is a typlcal example of the method and readlngs.

Run # 22, 5o°c.

Time P.D. T Current I. | Resistance ‘
22:47 R s ; , , 2.9620
25310 : , - ‘ 2.9690.
26337 , , Lo 2.9730
28:30 . e e ) : 2.9780

29300 15,7036 ‘ , '
00:00 ‘ . 0.32296 ) :

3316 - [ O 2,9910

5:15 f , ‘ B . 2.,9970

7305 | : ; S 3.,0020
11:45 ; o SR . , 3.0150
12:30 5.7035 , ‘ e :

- 14:39 SIS - 3,0230
S17:07 S ‘ | 340300
18:38 “ : o 3,0340
19:00 |  5.7038 . o ,
20:00 - | R ‘ 0.32294
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The accurate determlnatlon of the water equlvalent

~ of the calorimeter presented d1 flculty.

An approx1mate value Was obtained by wslghlng or.

estlmatlng the weight of the parts of tha calorlmeter whlch ,

absorbed some of the measured heat, and then calculatlng the

heat capacity.

fCaICulationkof'Water Equivalent.

~Substanoé

akCopper
Glass:
kMicar“

'kaass

o0il

Wt .

2 9

18 9

Spo Ht,

092

. .208
.094

165

B

ThisaiS‘only an estimate‘

Ht e Cap @
G./deg.

107

3.7
2.5
7.4

12
12077

The water equivalent was obtalned by using pure

benzene and toluene in the calorimeter u51ng data from the

~Internat10na1 Crltlcal Tables for tqs respective spe01rlc

heats. The- results are as follows."

134.9

; S Benzsne. {0 o B
f Temp@o Wt. of llquld g 'Sb;in;- : Totalkinputb B‘Inputf ,W;E.‘
1‘ 30 c: 137.26 g. 1.732 jyaeg,,; 385 238 | 147
:;,50 c| 1s8.7 1.732 386 241 | 145

| 30% | 138.3 | 1.732 - 584 240 | 144
':: 3o°Ca,” | 1.732 380 234 146

Ave. | _145.5|




Toluene, ; S
| Temp ‘("h’u’lt. of llquid T sp. Ht. ) “Total Input B Input | W.E.
30°G | 135.9 1.70 J/deg. | 376 E 231 | 145
' 3Q‘°c/e 11350 1.70 | 373 230 | 143
300G 130,5 1.70 372 222 150
0% | 137.5 1.70 575 254 | 141
_30% 137.2 1.70 375 234 | 141
L : ‘ Ave. %;144 ‘

‘flgures rather than a correct Water equivalent.

'f investlgatlon of “the water equlvalent was omltted due- to

These were the purest llqulds obtalnable of known

speciflc heat.' Since the obJect of the 1nvest1gatwon was

primarlly that of studying the variatlon of epeclllc heat with

temperature rather than the absolute value of the specrflc

heat a reference Water equivalent was obtelned from these

Further

’ pressure of tlme as it Would have been necessary to use a

bure llquid of Tow vepour pressure and known specific heat

and no such liquld was available.

The benzene used had been recrystallized and was

purer than the tolueneo~

from the benzene runs was taken as the basic value. i, e,

, 145.5;Joules per degree at 30°C.

~than the estimated water equlvalent.

The average water equivalent found

Thls is noticeably hlgher

The dlfference is

thought to “be due to heat absorbed by solder, cork, and in-

sulating material which counld not be estimated.

‘The agreement

between benzene and toluene fevoured the hlgher valuee

- Using a water equivalent of 145.5 joules/degree at

/4.
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\ rise 1n temperature‘~ Thls was. then put on a basis of 145 5.

30°C the specific heat of C‘-. carbon tetrachloride Was
1nvestigated.
Two' runs were made at 30°C,
Resultie:‘ 1. Sp. Ht. ce1, = 868 joules/deg.
y' 2. Sp. mHt. ccl, = .867 Joules/deg.
L The value given 1n the critical tables = .837 Joules
per degree at: 30%¢, This again favoured a water equivalent

in the neighbourhood of 145 Joules/ﬂeg. In consequence a

ba51c Water equivalent- 145 5 joules/deg. at 30 € was used  in

the subsequent decahydronaphthalene investigations.

The change in water equivalent with temperature also

presented difficulty. The change in the calculated equivalent

- 120.77 was determined by calculating the 1ncrease for a 10

Resulting value was an increase of .5 Joules per degree for

. each lO degree rise in temperature, This agreed quite well

' w1th the 0. 5 Joules per degree used in the original calorio

meter of Williams and Daniells.‘ It was noticed that in cali-
brating the 1nstrument the graphs of temp. va. time were
parallel irrespective of the liquid used. This arisee from
the fact that the heat capacity per unit volume of most-

liquids is a constant. Approximately the same volume Was

“used in each-casea

‘Water was also tried as a . calibratibn‘liquld but
did not prove satisfactory due to corrosion of the bare-
heating ere."AlSO the high specific heat of water gave
operating conditions that were not parallel with those of

the organic liquids.

S5



o Obs‘ervfati'ons for Cis—i'Die'c‘ahydrona'ph‘thalené. :

Run # 19. W, of Cis  143.083 g.

~ Temp. | Res. Int. | Factor | 1000 sec. | P.D. 1. |sp. Ht.
DRI R [ 5 ‘ e Temp. O o o ,
Int e

25" | 2.7770 | 1.02 4.54° | 5.536 | .3160 | 1.677

: 2.7323 B | |
30° | 2.8405 | 1.02 4.51 | 5.5362 | .3159 | 1.683
2.7961 | 1 . :

36 | 2.8873 | 1.02 | 4.55 | 5.537 | .3158 | 1.667
o 298427 S g : T ; ) : .

| 40" | 2.9365 | 1.02 4,53 5.537 | .3157 | 1.675
e 12,8921 E | | o ERE
45 2.9795 | 1.02 | 4.51 | 5.538 | .3156 1.687

| 2.9353 | . | [ |

50° | 3.0155 1.02 | 4.49 5.5377 | 3155 | 1.689
| 2lems | ks | , | |




‘Run #20.  Wt. of Cis  143.038 g.

Temp. | Res. Int. | Factor | 1000 sec. | p.D. I. |sp. Ht.
- NS - o » i, . . L N s - Int' ® ik R = N Sy
- 30% | 2,8385 1.02 | 4.845 5.7435 | .32805| 1.702
B 2 ® 7910 s : : ) . ’ :

[35° | 2.8861 | 1.02 | 4.855 | 5.7443 | ..3280| 1.664 |
. 2’8385 e . ‘y C ‘ ) . ; ’ : :
1.0 1 o , o :
|40 | 2.9429 1.02 | 4.814 | 5,7440 | .32797| 1.715
2.8957 - | | |

2.9841 | 1.02 | 4.886 | 5.7443 | .32704| 1.673
2.9363 | | RS R |

3.0230 | 1,02 4.865 | 5,7446 | .32790| 1.683
2n9753 ’ ’ ‘ oo ' - ] ‘
155° | s.0857 | 1.02 | 4.733 | 5.7443 32780 1,750

| | 3.0%95 s S T N

160° | 3.1331 | 1,03 | 4,717 | 5.7440 | .32767 | 1.762
| 3.0873 0 | | S

65° | 3.1867 1.03 | 4.697 | 5.7435 | .32760| 1.771
| 3.1411 | B . g

| 3.232 | 1.06 | 401 | s.7a8 | .32755| 1.766
s.860 | | T [0 e :
| s.2852 | 1.0¢ | 4,507 | 5.7a35 | 3275 | 1.828

3.2410 B S |

3.3290 | 1.04 | 4,566 | 5.743 | .3274 | 1.844
 3.2851 RS IR A ~ ~




Run # 21

Wt. of Cis  141.934 g.

;fTemp#

"Res.\Int.

Factor

1000 seec.
Temp.

P.D.

:' ‘Io

Sp. Ht.|

| 50°
559

60°

- 70°

| 2.8915
| 2.9650

23,0900
65° |

2.8414
 2.8221 |

2.8920
2.8438

2.9390
2,976%
2.9302

33,0119

- 3.0431
3.1354
3.1893
‘ 3 () 1439

- 3.2266
3.1818

3.2859
3.2420

3~e 32 32

3.2798

FInt.’,‘ :

1.969

(400 s.) |

4.916
4.845
4,743
4,784
4.702
 4;676
} ‘4.676
4.660
4.566

4,514

5.725
5.7267
5.7258‘
;5;7250?
:?5372505
: 5,7240;

| 5.7230 |

5.7225

| 5.7210 |
| 5.7204

,;3243 
$32435

| 32435 |

.32425

32420 |

32415

+32410

«32400

« 32387

32385

.32385

i
|

[

\‘1.635

| 1.762

1.632

1.673
1.737

1.701

1.746 |

1.760

1.758

1.818"

1.847

8



~ Run # 22

Wt. of Cis 141,934 g.

| Temp.

Res. Int. | Factor

1000 see.|

Int.

PoDw

I.

350

o
40

| 2.8903

3.1881

2.8996
2,8518
2.9371
2.9841
2,9372
5.,0180
3.0851
3.0396
3.1244
3.0792

3.1429

4.4

4.784

4.671

4,656

4.876

4,763 .

5,705

5{704

| 5.708

5.704

5.704 |

5,704 -

H.704

3232

 .3230

« 3230

$3230 |
3229

<3229

Run # 23

~of Cis

141.934

&

1 2.7953
2.7960

. 2,8415

| 2.9767
1 2.9302

2,7483
2.8432
2,8880
2.9440

2.8971

:5 ° 014 1

4,794

4.814

4,784
4,743

4.692

4,743

| 5.663

| 5.663

5.664

5.664

5.663

.3206
3206
.3206
.52@5‘

« 3205

3205

2.9681




' ;'SP¢¢ificheat in Joules per

degree,per gram.

—
9

#20

#21

 #22‘:

s

CAve.

459
RS

60°

650 -

70°

75

| 1.683

,1;677"

1.667 |
1.675
1.687

1.689

1.702

1.694

; 1.715

1.673

1.683\.
1.750 |
| 1762 |
1m |
1.766
1.828

1.844

1.632
1.635
1.673

1.737 %
| 1;701‘
1.746 |

1.760

10758 3

1.818

1.847

1.637
1.691
1,683 °

1.693

1.750
1.751

1.750

1.645 |
1.702 |
1.685
li,645*3;

1.666%|

1.602 |

‘1.661 |
'1.680
1.663 |

1.689

1.681

1.692
‘  1.749.
1.758
1.762
| 1.764

| 1.823

| 1.846
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. .. Coriclusions.

From the data 1t w111 be noticed that the variation

- in the values of the speciflc heat below 45 C is much greater

,than the varlatlon above. This may be due to sharp changes

1n the v1scosxty at low. temperatures.(l) Also the lag in the
absorptlon of heat by the various. parts of the" calorimeter
;Was probably greater at lower temperatures,~AIt was noted that:
ﬂthe movements of the: thermocouple were faster above 45 or 50
than they were below. The v1scos*ty of the glycerlne in the
L(bath may also have had some effect on _the temperature measure-
_ment due to non-unlform heatlng when nore v1scous°
: The elope of the curve in:the graph of "Spe. Ht;rvs.
‘ temp.‘for cis deoahydronaphthalene ihdicates that a tranéition 
'ﬁakesfplace;inyﬁhe neigﬁbourhood'of'SOOC, This is‘to,be}ex-
pected from eimilar changes at 50° in'the”surfaCe~tenSioﬁ;
temperature curveffor the-cis isomer.(1)

| ' Unfortunately bhe calorlmeter in uses, although -
' sultable for the measurement of the total heat capacity of a
liquid, was not sultable for dlstlngulshlng between the actual  ”
: spe01flc heat and the latent heat of tran51tion. |

k To do thls it would be necessary to build a elmllar

abparatus, w1th the temperature of the inner liquid measured
dlrectly 1nstead of by means of the thermocouple and bath

_thermometer., The control of the inside heater and bath .

(1) Davenport, C.H. ,B.A.Sc; Thesis,;1938.k



23.

heating equipment would also have to be a great deal more
sensitive so that discontinuities in the temperature-time 
curves ooﬁld be followed without superheating the decalin
during transition.

Actually the transition should take place without
any rise in temperature. When a large volume of liguid, as
in the above case, is used it is increasingly difficult to
effect transition without imparting heat to the iiéuid already
transformed.

The Sp. Hi.-temperature curve 1nd1cates that tran-

- sition started at approximately ﬁO C and contlnued to about

70° C. The area between the Sp. Ht. curve and the lines AB,

BC is a measure of the heat of transition. From the graph the

value of the heat of transition is about 0.85 joules per gram.
In regard to the numerical value of the Spe. Ht. the

extrapolated value from the curve for 15°~l8OC is 1.661 joules

pér degree. This compares favourably wifh the value 1.653

Jjoules/degree given for cis deczhydronaphthalene at 150-1800

in the International Critical Tables.

Note:f Mica’as a base for winding the heating element wire
proved to be unsatlsfactory when used Wlth decalin at tempe—
ratures above 80 due to capillarity effect and spreading of

the mice sheets.
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