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The chain axis 18 vertical to the OOl plane and the
planar spacings are a direct measure of the length of the
molesules, Even members of C18 or mere carbon atoms and odd
members of Cll or mere oarbon atoms shew this form near the
melting point,.

P Form

[ ]

A lower form of symmetry-- the e::&s'téls are not reot-
engular in oross section and the chains may be inclined at a
constant relative to the base. Even number paraffins up to
€24, at norsal temperatures crystallize with the chain axis
inelined at a eonstant angle to the ¢ol plane, m_llwloremd
that the 001 spzeings of this modification are shorter than
the spaeings for the A form, As an example, for C26 the
spacing for the A form is 34,95 AC while fur the B form it 1is
31 A%

C Porm

This form has a rectangular eross section with tha chain
tilted relative to the base of the corystals,
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caloulated. Corrections are made for the expansion of glass
and the busyaney ef the air.
The eapillary tubdbe waa' e 2l frem a piece of amall
L select -
bore sapillary tubing of uniferm diameter. The diameter was
calibrated by measuring the length of a meighed amount of
mercury.
| Beavy p¥rex tuding was used te blow the glass buld,
The tubing was sealed to the bulb and mercury distilled inte

the bdbulb under s prossure of 1 x 10-4m.

Pilling the Bulb, ' - |
, : was encountsxrdd in f£illing the duld with

the hydrecarbon. The high vyapour pressure and the narrow
liquid range of ‘the compound made it difficult te handle.
To prevent the formation of orystals on the capillary wall
of the bdbuld the following methed was used. The an;;mne of
hydrooarbdon, the buld, and funnel 'wore sealed in i:he glass
tube. The tube was evacuated and filled with hydrogen at a
preasure of 2‘5#/115 The sides of the centainer were grad-
uslly hested and the hexamethylethane flowed through the
funnel imto the bulb. _

Two samples ef hydrocarbon were recesived from The
Bthyl Corporation. With the first sample R.B .Bennettlzplot’eed
most of the density curve but did not complsta the curve of the
less denss phase., ¥ith the second sample the azme procedurs
was followed but it was found for four different trials that
at 9800 the vapour prosme of the hydrocsriton forced the

12. R.B.Bennett, ¥astar's Yhesis, The Univeréitg of B.C.,1945.
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Filling the Bulb
Fig. 1
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mercury out ef the dilatemeter, On ohecking the vapour -
',pressgres a8 observed by Calingaert, Seroos, Hnizda, and
Shapiro? 1t was deeided that some of the solvent used in the
preparation of hexamethylethane must still dbe present in the
hydreearben, To evercome this a bulb was filled with the
hydrecarbon and joined to the dilatemeter capillary tube,

The dilatometer was then ecormected to a system which was
evacuated by s Cenco vacuum pump and by a mercury vacuum pump
until the pressure was 1 x 10'? The hydrocarbon was then melted
and vapourized dbut immediately solidified again in the U of the
dilatometer with dry ice, When the hydrocarbon was heated

the highly volatile solvents were vapogrized and pulled off

by the vacuum pumps, The pressure in the system was raised to
atmospherie and the hydrocarbon distilled back into the dbulb

by plaeing dry ice around the bulb and gently heating the
hydroearbon in the U of the dilatometer. This sample gave

the true melting point. |

Measurements

The only experimental measurements necessary were the
heights of mercury in the capillery and the corresponding
temperature efthe bath. The temperature was measured.by_a
thermometer ealibratea against a piatinnm resistance thermo-
meter, The_eapillary heights were measured by a eathetametgr
graduated in 0,001 mm. The capillary heights were plotted as
the readings were taken so0 that any sudden or large

change in density could be detected . In +this way
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it was apparent where to take readfngs over & small change in
tenperature to determine the exact transition points.

It was found that at the lower temperatares equilibrium
was reached in about 15 mimmtes. After 80°@ 1t took about
30 minutes to rech equilibrium and near the transition
peints 1t required 72 hrs. belore the capillary heights canme

to a constant reading.

Calidbration of the Capillsry %Tube.

To determine the cross ssction ef the capillary tube
of the dilatometer a knorn weight of mercury was placed in the
capillary and the lsnzth of the mercury measured at intervals
along the capillary. These results were later checked when
the bulb vas fiiled with mercury and the expansion measured
between txo temperatures., For the f£irst method a value of
0.0039% sq.om. was dstermined and for this sscond method a
value of 0,00396 sq.om.

Sample Calculation.
¥dass of Bg
751, at 84.80°C.
Vol. at 43.949%C,

143.2362 gms
11.14663 cc
11.06362 cc

0.08301 ec

1" # "

1]

Difference
Correction for thes expansion of glass
= 40,85 (11.06362)}(0.0000096)

= 0.004%4 cc
Eet sxpansion of Hg = 0.07867 cc.
Difference in Hg levals = 15,853 ems.

9.0%86? = 0.00396 sq.cms.
15, _

Area of cross section

*
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Calculation of Densities:

Symbols
t - temperature at which readings were taken in °G
h = height of Hg above zere mark

A ®= ¢ross seetion aresa of eapillary
o
V29 = Volume of the bulb to the zero mark at 29°C

v2g" = %otgl velume to height h at 29°C
S V29" + hnA

V) = fotal volume to height h at 1°C
s yag® 4 V29h (t-29)(a) where a = 0.0000086ce/ca/°C
Potal mass of meroury

Volune of mercury at t°C

w 3 Mags ef hydrocardon in dulb

v, ® Volume of hydroearbon in bulb a% t°C
3 VE-Vg |

Dy ® Density of hydresarbor at t°C

8 w
o

Examp .1e of caleulatiens:

h 3 18,359 ems,

t 3 80.96 %

A = 0.00396 sq. o=,

BA S 18,%59(0.00396) = 0.0727 eo.

v29° = 4.8600 ce.

v2ol = 4.8600+ 0.0727 = 4.9327 ce.

Vi 54,9327+ 4,9327(80.96 ~ 29)(0,0000096)
S 4.9352 ee.
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W : 53.0967 gms.
Vy = 53.0967(0.0746393) ec
= 3.9631 ce

h
Vg2 Vo= Vo= 4.9352 « 3,9631 & 0.9721 ce
| - 0- ?633 @c
w 0.7633 0.7852 g8/
2 = S weemes o e {0 gm/ce
A 0.9721
Results.
e v

fomp, 0 Deusity T88 a0 Deorisy
29.00 0.8136 89.74 0.7782
48,20 0.8070 91.82 0.7761
66450 0.7955 97.10 0.7708
70,20 0.7928 98.35 0.7690
71.56 C 0.7919 99045 0.7683
T3.00 0.7913 59.96 0.7652
74.42 0.7300 100,10 0.7642
75.85 0.7890 100.54 0.7601
77.20 0.7680 100.56 0.7519
T8.46 0. 7871 100,53 melting point
79.55 0.7863 100.84 0.6566
80.10 0.7859 101.18 0.6563

. 80.96 0.7852 101.92 0.6557
82.00 0.7844 102.28 0.6553
£3.15 0.78%6 102.58 0.6551
£4.20 0.7828 102.81 0.6549
B85.76¢ 0.7816 103.50 0.,6542
86.02 0.7810 ’

87.70 0.7797
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a coefficient of 0,00064. It 18 to be expeected that the value
foxr hexamethylethane would be larger, because for nermal
hydreocarbons hexagenal packing was assumed, dut for hexa-
methylethane we may assume body-eentered pasking of roughly
spherical mols as interpreted by G.D.wost.ls
At the melting point the percentage decrease 1n.denaity
18 12.5%, or the density of the liquid is 87.5% of the density
of the 50114 immediately bdefore melting. On cooling the liquid
it first foruws an opaque 30l1i4. This would sugzest a random
distridbution of small corystals which presvent light from passing
through. On further cooling te 99.65°C, the first transition
point, a less denss packing ooccurs for the decresase in density
is 4.5%. It is interesting %o mote that at the seecond tran-
sition point, ?4.2500. the percentage increase is 4.5%. From
this we may assume that the s80lid erystallises in two foras,
"a® and "db". On heating frem room temperature it exists in form
"a" until it melts. However, on ceooling it transforms to the
less dense form "b® at 99.65°C and exists as form "b" until
74.25%. at 74.2596 the hydreecarbon changes back to the more
dense fora “"a®. c.D.BostlS deterained that haxamethylethane
was plastic and isotropic and sublimed into well-formed
dodecahedrons. Therefore we may assume that the crystals of
hexamethylethane in the =more dense form are dodecahedrons.

" Am S M W o A e W W@ W W S M s P s BB W R W @ A ™ S @ S W a e -

15. C.D.West, Zeitohriste fur Kristalographie, 88, 195, 1934.



APPENDIX

Specifie Volume of ﬂerenxy from 0° e to 105°¢.

Por the speeiric volume of mursazy the follawﬁng

values were used:

Temp, Spee. Vsl.
20.0 0.0738233
21.0 8367
22.0 8501
23.0 8535
25.0 8902
26.0 9036
27.0 9170
28,0 9304
29,0 9437
30.0 9571
J31.0 . 9705
3240 9839
33.0 9973
34.0 0.0740107
390 G241
36.0 0374
38.0 0642
39.0 0776
40.0 0B91
41.0 1024
42.0 1158
43.0 - . 122%
45.0 1560
46.0 1695
47.0 1829
48,0 1963
49.0 2097
50.0 2231
51.0 2365
52.0 2500
53.0 2634
54.0 27¢8
55.0 2903
56.0 3057
57.0 3171
58.0 3305
59.0 3440
60,0 3843
61.0 3278
62.0 4112

98.0
99.0
100.0

103.6
104.0
105.0

822.. V.l. . '\".

[y

0.0744246
4381
4516
4650
4785
4850
4885
4919
5053
5188
5322
5457
5587
5733
5868

5996
6130
6264
6399
6535 -
6670
6804
6939
7074
7209
7544
7479
7614
7749
7884
8019
8154
8288
8423
8558
8693
eea8
8963

8008
9143
9278
9413
9548
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