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Solublllties of SFs In several fluorocarbon liquids were 
measured over a temperature range of 235-373K. The data 
are presented In terms of Henry's parameter which varied 
with temperature according to b = aP" where m varied 
from solvent to solvent between 5.05 and 7.47. The data 
were compared to the corresponding states solubility theory 
of Prausnitz and Shalr. The data indlcated a marked 
deviation from this theory for those fluorocarbons containing 
chlorlne. With data from five solvents, the solubility 
parameter for SFe was 6.16 ( ~ a l / c m ~ ) " ~  at 29SK. 

SF6 is a dielectric gas of manifest importance to the elec- 
trical industry. Many of its properties are available (2). An in- 
creasing application of sF6 is in conjunction with fluorocarbon 
liquid coolants. This implies a need for knowledge of SFe'S 
solubility in those liquids. We are aware of some data on the 
solubility of SF6 with various solvents (3). However, the num- 
ber of solvents for which data exist and the range of temper- 
ature were insufficient to draw general conclusions. 

One can predict the solubility of nonreacting gases in sol- 
vents by related methods (4, 7). The solubility of gas in liquid 
solvents is most conveniently expressed by Henry's law: 

P2 = bXp (1) 

in which x2 is the equillbrium mole fraction of the dissolved 
gas, P2 is the gas partial pressure in contact with the liquid, 
and b is Henry's parameter. Equation 1 Is valid for low pres- 
sure for which the Poynting correction may be neglected. For 
high pressures the extended form, due to Krichevsky-Kasar- 
novsky (5), must be used. Thus, Equation 1 implies that b is a 
function of temperature only. 

Thermodynamic schemes to predict the solubility of gas in 
a liquid solvent generally calculate the free energy changes 
necessary to form a hypothetical liquid. This liquid is then 
mixed with the solvent for which process the free energy 
change is calculable. Since the latter process mixes two liq- 
uids of like volumes, one may apply the regular solution theo- 
ry (3), assuming no change of volume. 

Then according to ref. 4: 

in which f2g is the fugacity of the gas initially in the system 
and which is condensed to the hypothetical pure liquid state, 
4'. V2f is the partial molar volume of 2 in the hypothetical liq- 
uid state. The volume fraction, 41, and the solubility parame- 
ter, 61, are, respectively, given by 

(3) 

(4) 

The volume fraction of liquid is very close to unity for data 
presented in this work. Here, hfg is the molar latent heat of 
vaporization. 

' To whom correwondence should be addressed 

At low-pressure conditions 

Hence, Equation 2 becomes 
f,Q= P2 

To solve for b, three independent properties are required: 
f2f, VZf, and 62. Prausnitz and Shair (4 )  have shown that a 
useful correlation exists for f2': 

A further useful result is that V2'(61 - 62)' is temperature 
independent and that it need only be specified at one conve- 
nient temperature, here taken as 298K. The value of V2'may 
be estimated in several ways, for example, ref. 6. A major 
objective of this paper is the independent measurement of 62 

as determined by solubility measurements. 
The liquid fluorocarbons tested were a series of commer- 

cially available fluids. They are tabulated below. 
Com- 

mercial 
Formula Chemical name name Purity 
CSF160 Perfluoro-2- FC-75* - 9 5  mol % 

butyltetra- CsFisO 
hydrofuran 

? ? FC.82* 3 

? ? FC-88* ? 
Isomeric per- , . , 54%-2,3 Per- CsF34 

fluorohexane fluorodi- 
rnethylbu- 
fane 

39%-2 -Per - 
fluoro- 
rnethylpen- 
fane 

7%-n-Per- 
fluoro- 
hexane 

CC12F-CCIF2 Trichlorotri- R-113 ? 

CCIF2-CCIF2 Dichlorotetra- R-114 ? 

(Properties are tabulated in Appendix I). 'These compounds 
(or mixtures) are manufactured by 3M Co. 3M will not specify 
composition nor purity. However, FC-75 appears to be ap- 
proximately 95% mole solution of the ether quoted above. Its 
thermodynamic properties are extensively available (8). Other 
information is supplied by the manufacturer under "Fluorinert 
Electronic Liquids," Catalogues, 3M, St. Paul, Minn. 

Experimental 

The apparatus shown as Figure 1 was constructed of her- 
metically sealed copper pipe. It consisted of a known gas 
measuring volume (of about 1 I.) and the test cell proper. The 
test cell of known volume (about 1 I.) was maintained in a 
thermostat which could be operated in a temperature range 
between a dry ice bath in trichloroethylene and boiling water. 
The test cell pressure was measured via a pressure transduc- 

fluoroethane 

fluoroethane 
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er of small volume which was used as a null detector. The 
pressure was measured against an external gas source as in- 
dicated in the schematic. Corrections were made as neces- 
sary for barometric pressure changes. The apparatus was 
initially evacuated, and the test cell filled with a known volume 
of liquid and the measuring cylinder with a known pressure of 
SFs. A charge of gas was admitted to the test cell through 
isolation valves. The number of moles transferred was calcu- 
lated from the initial and final pressures and temperatures of 
the measuring cylinder (assuming ideal gas behavior). Mixing 
in the test cell was accomplished with a fluorocarbon poly- 
mer-coated magnetic stirrer. After equilibrium was attained 
for the system, the test cell pressure and temperature were 
recorded. For all fluorocarbon liquids tested, except CC12F- 
CClF2 (R-113), we also measured the vapor pressure, T ,  of 
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Figure 1. Solubility test cell 
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Figure 2. Henry's parameter for C8FI6O/SF6 solutions 

the pure liquid prior to gas addition to the test cell. Then, at a 
given temperature the partial pressure of gas in the mixture 
at pressure P was taken to be as given by Dalton's law, P2 = 
P- T(T). 

The volume available for the gas phase was calculated 
from the original volume of liquid in the cell, its density-tem- 
perature relationship, and the fact that the volumetric fraction 
of gas, 4 2 ,  in the liquid phase was negligibly small. Hence, 
once again by use of the ideal gas law, the number of moles 
of gas (and of solvent) in the gaseous phase were calculated. 
Finally, knowing the initial molar inventory of solvent and gas, 
we calculated the number of moles of gas and solvent in the 
liquid phase and hence x2. Thus, b could be calculated at 
each temperature from Equation 1 (Appendix 11). 

To check experimentally that the value of b was indepen- 
dent of total pressure at a given temperature, for most sol- 
vents, the measurements were repeated using an increased 
charge of sF6 without changing the liquid charge. For refer- 
ence purposes, the total number of moles of gas per unit test 
cell volume is denoted by n2"' and of solvent by n,'". In prac- 
tice, the test cell total pressure varied from 100 to 1500 torr 
depending on n2"' and T. 

Results 

The basic results of this investigation are given in Figures 
2-6 and Appendix 111. In all cases, b (torr) is plotted vs. T (K) 
on log-log coordinates for each set of data pertaining to one 
solvent: b = a 7  with a, m given in each figure and b was in- 
dependent of n;'' and hence of P in the tested range. 

A few additional data points are also quoted for R-114 
which was not investigated in detail. 

The data for the first five solvents cited were deemed to be 
of sufficient internal consistency to calculate the solubility pa- 
rameter for SF6. Referring to Equation 6, to compute & we 
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Figure 3. Henry's parameter for Fc-82/sF6 solutions 
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need to know three independent quantities, b, f2‘, and V2! 
V2‘(Al - 62)2 is temperature independent and can be evalu- 
ated at any convenient state (taken here as 298K). Thus, 
Equation 6 can be solved using one measured value of b at 
298K for each of three solvents, i.e., b‘, b”, and b”’ for 
which the solubility parameters A 1  were calculated from 
Equation 4 as 61’, bl“,  and 6,”‘, respectively. We first elimi- 
nate V2f from the equations since it is not dependent on the 
solvent properties. After algebraic simplification 

I 1 
2 

61’ + 6,”(1 - p) - ps,”’ I 1 - p  
62 = - 

where 

” - Al”’  In (b’”’’) (“B,’ - 61” ) In (b”/b“’) 

Use of Equation 8 has eliminated the need for an explicit 
value for f2‘ while still retaining the thermodynamic relation- 
ship, Equation 2. For the five solvents intensively investigated, 
three solvents can be chosen in 51/312! = 10 ways, which re- 
sulted in 

a2 = 6.16 ( ~ a l / c m ~ ) ” ~  (average) 

with 

u = 0.64 ( ~ a l / c m ~ ) ~ ’ ~  (standard deviation) 

The standard deviation, u, is heavily weighted by those 
combinations containing R-113 which, as will be shown, be- 
haved atypically. However, eliminating the six combinations 
containing R-113 yields 

62 = 6.15 ( ~ a l / c m ~ ) ” ~  (average) 

u = 0.06 ( ~ a l / c m ~ ) ” ~  

While, theoretically at least, V2‘ can be calculated by a 
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Flgure 4. Henry’s parameter for Fc-88/sFe solutions 

method similar to that used for a2, it transpires that a more 
accurate estimate can be obtained by using the correlation of 
Prausnitz (6). From his results 

V2’ = 103 cm3/g-mol @ 298K 

which favorably compares to the value of 104 cm3/g-mol 
quoted in ref. 3. 

Using Equation 6, f2’ can be calculated as a function of 
temperature and the results cast in the form of Equation 7. 
Data for the six solvents cited are plotted in Figure 7 on which 
the corresponding states relationship of ref. 4 is also drawn. 
The Prausnitz and Shair curve may be represented by the fol- 
lowing functional relationship: 

(9) 

for 2.5 1 Tr 2 0.7. 
This curve has been extrapolated to Tr = 0.53 in Figure 7. 
Data for the four nonchlorinated solvents, FC-75, FC-82, 

FC-88, and isomeric perfluorohexane, agree reasonably well 
with the corresponding states theory using the quoted values 
of 1 3 ~  and V2‘. However, the data for the chlorinated refriger- 
ant liquids (R-113 and R-114) lie considerably away from the 
theory. 

Discussion 

Hildebrand et al. (3) have shown that SFe behaves atypical- 
ly in a group of solvents ranging from hydrocarbons to fluo- 
rinated chlorocarbons (Figure 8.5 loc. cit.). The effects are 
most apparent in these new data for the chlorinated refriger- 
ants R-113 and R-114 which lie respectively 100% above 
and 70% below the corresponding states theory of ref. 4. 
Since the properties of these fluids are well documented ( I ) ,  
we did not repeat their vapor-pressure curves. A simple back 
calculation showed, however, that the uncertainty in vapor 

t 

IO‘ 
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Flgure 5. Henry’s parameter for C6Fq4/SF6 solutions 
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pressure was less than the necessary change to assign these 
points to the reference corresponding states curve. For ex- 
ample, in the case of R-113, the vapor pressure would have 
to be increased by a factor of -2.4. 

A single datum point quoted in ref. 3, Appendix 3, has been 
plotted in Figure 6 of this work and shows remarkable agree- 
ment with our data for R-113. 

In the case of the FC-XX fluids, there was considerable de- 
viation from the nominal vapor-pressure curve; from our 

lo5  

5 x IO' 

- 
mz z IO' +- 
a 
- 

5 x lo3 

to3 

CCI,F -CCIF,/SF, 

A 4 19 x IO+  

x I 26 x  IO-^ 

I 

I 

smoothed vapor-pressure curve we used the Clausius-Cla- 
peyron equation to compute ht, at 298K so that errors were 
minimized both for the direct measurement of b and for 61. 

Deviations from the reference corresponding states curve 
are not explainable by our neglect of the volumetric fraction 
41 in Equation 2. Using a worst case example, f2'wouId differ 
from our quoted results by a factor of -0.99 since 41 - 0.98 
at highest gas concentrations. 

It proved impossible to obtain consistent values of V2f from 
the experimental data. The reason is simple: 

Small errors in 61', A1", and 6 2  very strongly affect the 
computed value of V2'. This is most strongly the case where 
61', 61", and 6 2  have similar magnitudes. 

Concluslons 

Henry's parameter, b (torr), for SF6 is given by 

b = 1.41 X lo-'* T6.43 fo r CBFIGO 

b = 4.82 X T6.23 for FC-82 

b = 1.68 X T6.35 for FC-88 

b = 4.50 x T7.47 for iSO-CgF14 

b = 9.98 X lo-' T5.05 for CC12F-CCIF2 

for 373K > T >  235K. 

cm3)lI2. 
At 298K the solubility parameter for SF6 is A 2  = 6.16 (tal/ 

Appendix I .  Solvent Properties 

Vapor pressure n = exp I-$+ B/, torr 

Liquid density plf= a - bT, g/cm3 
MW of solvent MI 
Solubility parameter 6,of solvent at 298°K (Equation 4) 
(cal /cm 7 % 

I I I l l  a b x  l o 3  MI 6, 
____- 

B 
-____ 400 600 91 So I ve n t A ! I 1  

_____ 200 

T ( ' K )  FC-75 4398.9 18.26 2.48 2.4 416 6.24 
Figure 6. Henry's parameter for CC12F-CCIF2/SF6 solutions FC-82 4176.9 17.86 2.55 2.4 400 6.17 

FC-88 3308.5 17.54 2.39 2.5 300 5.81 

R-113 3396.8 17.19 2.24 2.3 187 7.25 
R-114 3010.1 17.51 2.29 2.8 170.9 8.58 

Iso-C,F,, 3758.5 17.96 2.60 2.9 338 5.93 
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Figure 7. Corresponding states representation of solubility data 

Appendix II. Reduction of Experimental Data 
The specification of Henry's parameter from the raw exper- 
imental data was made with three primary assumptions 

1. Vapor-gas mixture obeys Dalton's law 
2. Vapor-gas mixture obeys ideal gas laws 
3. Change in volume of solvent on solution of solute is 

negligible 
With these assumptions, the following relationships result: 

(11-1) P ,  = P - n(T) = b x ,  

x, = n,'"-P,(l - F)/RT 
" 2 " ' - - 2 ( 1  -F)/RT + P,f(T)F/M, 

(I 1-2) 

(11-3) 

where F is the volume fraction of liquid (mass density ply, 
molecular weight M,) in the tes t  cell 
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Appendix I I I. Experimental Data 

n2’” T P 71 x2 b 

Solvent: FC-75 
Concn in test cell, n,”‘ = 5.69 x 

1.61 X lo-’ 239.3 50.5 0.9 0.0232 2.14 X l o3  
272.0 130.6 8.1 0.0174 7.04 X l o 3  
293.8 201.5 26.7 0.0139 1.26 X l o4  
294.7 196.2 28.0 0.0145 1.16 X l o4  
338.3 457.7 191.7 0.0095 2.80 X l o4  

2.99 X IO-’ 247.9 134.0 1.7 0.0388 3.40 X lo3 
268.1 199.4 6.4 0.0345 5.59 X lo3 
277.2 246.9 10.9 0.0314 7.52 X lo3 
296.5 359.7 20.7 0.0254 1.30 X I O 4  
313.1 471.5 67.2 0.0213 1.90 X l o4  

g-mol/cm3 

x 10-5 6.95 

Concn 
1.34 x 10-5 

353.6 890.3 336.9 0.0153 
370.1 1154.0 586.5 0.0165 
239.5 247.6 0.9 0.0900 
253.1 361.1 2.4 0.0819 
298.4 810.7 33.7 0.0566 
325.1 1149.0 113.2 0.0441 
344.6 1380.9 243.9 0.0422 

Solvent: FC-82 
in test cell, n,”‘ = 6.35 x g-rnol/cm3 
238.6 53.9 1.4 0.016 3.28 X l o 3  
247.0 57.5 2.6 0.016 3.43 X l o 3  
255.5 67.4 4.6 0.0155 4.05 X l o 3  

3.62 x 104 
3.44 x 104 
2.74 x 103 
4.38 x 103 
1.37 x 104 
2.35 x 104 
2.69 X l o4  

n,“’ T P 71 x, b 

Solvent: FC-88 
Concn i n  test cell, n,”’ = 5.45 x g-mol/cm3 

270.9 436.5 206.0 0.0444 5.19 X IO3 
290.2 791.2 463.5 0.0385 8.51 X l o 3  
292.5 853.3 507.5 0.0373 9.27 X l o 3  
296.3 937.1 586.3 0.0376 9.33 X l o 3  
296.4 919.5 587.5 0.0392 8.47 X l o 3  
296.5 936.0 589.9 0.0380 9.11 X l o 3  
296.6 954.1 592.4 0.0367 9.86 X l o 3  
296.8 959.3 596.1 0.0366 9.92 X l o 3  
305.5 1205.0 821.2 0.0366 1.05 X l o4  
315.0 1530.8 1138.3 0.0380 1.03 X l o 4  

Concn 
1.32 x 10-5 

Solvent: Iso-C,F,, 
in test cell, n,”’ = 6.57 x g-mol/cm3 
223.9 33.6 3.2 0.0173 1.75 X l o 3  
247.0 68.8 15.6 0.0156 3.41 X l o 3  
273.8 175.3 69.2 0.0120 8.84 X l o3  
295.3 307.7 188.1 0.0117 1.02 X l o 4  
333.3 980.0 803.2 0.0094 1.89 X l o 4  

3.06 X IO-’ 232.9 94.1 6.2 0.0380 2.31 X l o 3  
251.9 178.4 21.0 0.0330 4.77 X l o 3  
293.4 483.5 173.2 0.0244 1.27 X l o 4  
322.8 972.2 554.2 0.0200 2.09 X lo4 

264.3 
276.6 
288.5 
301.9 
306.1 
3 16.4 
328.0 
339.7 
350.6 
362.0 
373.6 

87.2 
111.4 
148.0 
190.3 
229.3 
291.4 
370.2 
483.4 
620.9 
816.5 

1069.1 

7.8 
15.8 
29.4 
55.9 
67.9 

105.4 
168.6 
261.0 
382.4 
557.5 
796.4 

0.0144 
0.0134 
0.0121 
0.0114 
0.0096 
0.0084 
0.0079 
0.0071 
0.0067 
0.0060 
0.0058 

5.51 x 103 Solvent: R-113 
7.14 x 103 Concn in test cell, n,”’ = 1.37 X 
9.80 X l o 3  1.26 x 233.1 77.6 12.7 
1.18 x 104 244.5 95.7 25.3 
1.68 x 104 255.2 126.7 46.3 
2.21 x 104 292.5 418.4 265.9 
2.55 X l o4  293.5 418.9 276.3 
3.13 X l o4  295.4 449.9 298.2 
3.56 x 104 319.0 885.9 719.2 
4.32 x 104 328.6 1176.5 990.9 
4.70 x l o4  3.09 x 235.7 171.2 14.9 

g-mol/cm3 
0.0063 1.03 X l o4  
0.0062 1.13 X lo4 
0.0060 1.34 X l o4  
0.0040 3.81 X l o4  
0.0044 3.24 X lo4 
0.0041 3.70 X lo4 
0.0041 4.07 X l o 4  
0.0038 4.88 X lo4 
0.0157 9.95 X lo3 

6.65 x lo-’ 238.8 233.6 1.4 0.0772 3.00 X l o 3  
247.0 274.8 2.6 0.0748 3.64 X l o 3  

249.2 233.8 33.4 0.0144 1.39 X l o4  
264.3 337.7 74.0 0.0126 2.09 X lo4 

255.4 334.2 4.5 0.0713 4.62 X l o 3  291.0 609.2 250.0 0.0104 3.45 X lo4 
266.5 454.0 9.0 0.0641 6.94 X l o3  296.7 713.7 314.5 0.0094 4.25 X l o 4  
277.5 560.5 16.6 0.0587 9.27 X l o3  312.8 992.9 576.0 0.0097 4.30 X lo4 
295.3 739.3 41.1 0.0510 1.37 x l o4  4.19 x lo-’ 238.4 238.9 17.6 0.0209 1.06 x l o4  
296.7 753.8 43.9 0.0505 1.41 X l o4  249.5 303.1 33.9 0.0195 1.38 X l o4  
297.3 769.1 45.3 0.0497 1.46 X l o4  266.9 444.8 84.5 0.0170 2.12 X lo4 
320.6 1047.3 125.4 0.0381 2.42 X lo4 290.4 734.3 244.0 0.0140 3.50 X lo4 
351.5 1546.1 394.9 0.0343 3.36 X lo4 294.9 817.1 292.9 0.0132 3.97 X l o4  

Solvent: FC-88 312.0 1148.1 559.1 0.0123 4.79 X l o4  
Concn in test cell, n,”’ = 5.45 x g-rnol/cm3 328.6 1551.4 989.1 0.0142 3.96 X l o 4  

329.0 1545.8 999.8 0.0147 3.71 X l o 4  1.29 x 297.0 729.2 604.2 0.0138 9.20 x l o 3  
304.9 1065.3 910.6 0.0123 1.26 X l o4  Solvent: R-114 
312.7 1209.1 1052.4 0.0125 1.25 X l o4  Concn in test cell, nl”’= 8.56 x g-mol/cm3 
320.5 1695.8 1528.2 0.0123 1.35 X l o4  1.16 X 252.0 315.8 261.0 0.0101 5.43 X l o 3  

3.46 x 238.6 148.4 39.6 0.0532 2.05 x l o 3  270.8 651.8 596.0 0.0106 5.27 X l o 3  
255.4 265.3 97.8 0.0487 3.44 X l o 3  277.6 858.1 783.5 0.0097 7.69 X l o3  
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J i  = solubility parameter (cal/cm3)”’ 
7 ( T )  = vapor pressure at T, torr 
u = standard deviation (cal/cm3)”* 
bi = volume fraction in liquid phase 
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Nomenclature 

a = constant 
b = Henry’s parameter, torr 
( j  = fugacity of /in phase j ,  torr 
hfg = latent heat of vaporization, cal/g-mol 
rn = exoonent Subscripts 

ni’” = molar concentration with respect to total volume, g- 

P, Pi = pressure, partial pressure, torr 
Pc = critical pressure of solute, torr 

1 = of the solvent 
mol/cm3 2 = of the solute 

R = gas constant, cal/g-mol K 
T. T, = temoerature. reduced temoerature, K, 1 Superscripts 
. .  

Vif = partiai molar volume in liquid phase, cm3/g-mol 
xi = mole fraction in liquid phase 

f = in the liquid phase 
g = in the gaseous phase 
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Excess Gibbs Energies of Binary Systems of lsopentanol and 
n- Pentanol with Hexane Isomers at 25OC: Measurement and 
Prediction by Analytical Group Solution Model 

Selim G. Sayegh and Gerald A. Ratcliff' 
Department of Chemical Engineering, McGill University, Montreal, Que., Canada 

~~ 

Vapor-liquid equillbrlum data were measured at 25OC for 
binary mlxtures of n-pentanol with each of the five hexane 
Isomers ( n-hexane, 2-methylpentane, 3-methylpentane, 
2,2-dlmethylbutane, and 2,3-dlmethylbutane) and also for 
isopentanol-n-hexane mlxtures. Measurements were made 
wlth a total pressure static equlllbrlum still. The analytlcal 
group solutlon model of Ronc and Ratcliff gave good 
predlctlons of the excess free energy for all the systems 
studied. The presence of branched-chaln molecules In 
these systems had only a small effect on excess free 
energles, and no modlflcatlon of the group solutlon model to 
allow for molecular shape was necessary. 

Group solution models have been successfully employed 
for representing the nonideality of liquid mixtures and for pre- 
dicting thermodynamic and transport properties. The develop- 
ment of such models, starting from the early work of Lang- 
muir (4) to date, has been extensively reviewed elsewhere (7, 
8). Such work has largely been based on experimental data 
for straight-chain hydrocarbons and their derivatives. This 
paper is concerned with the effect of branched hydrocarbon 
chains on solution excess properties, in this case excess free 
energies, and the corresponding necessity to allow for molec- 
ular shape in the group solution models. 

' To whom correspondence should be addressed. 

Virtually no suitable excess free energy data on'systems 
containing branched chain compounds are available in the lit- 
erature. Experimental measurements were therefore made at 
25OC on six binary systems, consisting of binary mixtures of 
n-pentanol with each of the five isomers of hexane and of 
isopentanol and n-hexane. The specifications of the materials 
employed are listed in Table I. The refractive indices were 
measured for each of the substances and were in good 
agreement with values reported in the literature. The hydro- 
carbons and the n-pentanol were used as purchased, where- 
as the isopentanol was dried over molecular sieves as the 
main impurity in it (0.7%) was stated by the manufacturer to 
be water. 

Vapor-liquid equilibrium data were measured in a total 
pressure static equilibrium still. Descriptions of the apparatus, 
experimental technique, and the computational procedure 
have been reported elsewhere (7, 8). 

Analytical Group Solutlon Model 

The analytical group solution model for excess Gibbs free 
energy developed by Ronc ( 7) may be summarized by the fol- 
lowing equations: 

(1) log y j = log y is + log y jG 

Table I. Materials Used as Pure Cornoonents 

Refractive index @ 25°C 

Material Supplier Grade Purity, mol % L i t  (1) This work 
n-Hexane PPCQ Pure 
2-Methylpentane PPC Pure 
3-Methylpentane PPC Pure 
2,2-Dimethyl butane PPC Pure 
2,3-Dimethylbutane PPC Pure 
n-Pentanol MCBb Chromato-quality 
i-Pen tan o I Fisher Scient i f ic  Reagent 

(3-methyl-1-butanol) 
a Phillips Petroleum Co. b Matheson Coleman & Bell. 

1.3725 99.4 
99.2 1.36873 1.3687 
99.4 wt % 1.37386 1.3739 
99.4 1.36595 1.3662 
99.3 1.37231 1.3723 
99.79 1.4081 1.4079 
99.25 1.405 1 1.4046 

1.37226 

(0.7% H,O) 
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