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Abstract—Isothermal vapor-liquid equilibria have been determined for SiCl;-Me,SiCl,, SiCly-MeSiCl; and
SiCls-MesSiCl at 50T using headspace gas chromatography as static method. The system SiCl;-Me;SiCl forms
an azeotropic mixture, while the other two systems did not have the azeotrope. The obtained results were
correlated to the Wilson, Van Larr, Margules, NRTL equations. These experimental vapor-liquid equilibrium
data for binary systems of methychlorosilanes are presented as the basic data of separation process.
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Table 1. Chemicals used in experiment
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Table 2. Analysis conditions of each binary mixture

Chemical Purity
MegSiCIz

Supplier
99.5% up Fluka
MeSiCl; 99% up Fluka
Me;SiCl 99% up Fluka
SiCly 99% up Fluka
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Column 25% OV-101 on Chromosorb AW
1/8" 1. D.X4 m stainless tube
Flow rate
column 9m//min He
make-up 12 m//min He
headspace system 22 ml/min He
Injection temperature 60C
Detector temperature 160

Column temperature 50 to 150C at 5C /min

Table 3. Antoine constants of each chemicals

(P: mmHg)
Chemical A B C
SiCly 6.857260 1138.920 228.880
MeSiCls 6.943122 1247.679 240531
Me;SiCl 7.079248 1246.363 238.891
Me,SiCl, 7.102224 1290.788 235.256
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Table 4. Comparison of the VLE data with the calculated value of the system SiCli(1)-Me;SiCl(2)

Ay An i

Wilson 1.2524 132.7531

Van Larr 04721 1.0593

Margules 0.4537 0.8550

NRTL 1731.1298 712.0129 0.3

Exp. data Wilson Van Larr Margules NRTL
X, Y, Y, AY Y, AY Y, AY Y, AY
0.0549 0.0865 0.0850 0.0016 0.0848 0.0017 0.0845 0.0020 0.0870  0.0005
0.1092 0.1616 0.1602 0.0015 0.1600 0.0016 0.1609 0.0008 0.1613  0.0004
0.1630  0.2302 0.2272 0.0030 0.2272 0.0030 0.2293 0.0009 02263 0.0039
02162 0.2856 0.2874 0.0019 0.2876 0.0020 0.2903 0.0047 02844 0.0012
0.2689 0.3368 0.3419 0.0051 0.3422 0.0054 0.3447 0.0079 0.3371  0.0004
03210 0.3840 0.3914 0.0074 0.3918 0.0078 0.3932 0.0093 03857 0.0018
03727 04302 0.4367 0.0065 04371 0.0070 0.4368 0.0067 04311 0.0010
04238 04729 0.4785 0.0056 0.4788 0.0059 0.4763 0.0034 04739 00010
04744 05127 0.5172 0.0045 0.5174 0.0048 0.5125 0.0002 05146 0.0019
05245 0.5529 0.5535 0.0006 0.5534 0.0006 0.5461 0.0067 0.5536  0.0007
05742 0.5948 0.5877 0.0071 0.5874 0.0074 0.5781 0.0167 05912  0.0036
06233 0.6304 0.6205 0.0099 0.6198 0.0106 0.6091 0.0213 0.6276  0.0028
0.6720 0.6660 0.6523 0.0137 0.6512 0.0148 0.6402 0.0258 0.6630 0.0030
0.7202  0.7065 0.6838 0.0227 0.6824 0.0241 0.6723 0.0342 0.6975 0.0090
0.8621 0.7887 0.7887 0.0001 0.7878 0.0009 0.7893 0.0006 0.7993 0.0106
09085 0.8340 0.8355 0.0015 0.8356 0.0017 0.8428 0.0089 0.8364 0.0024
09545 0.8837 0.8990 0.0153 0.9005 0.0167 0.9104 0.0267 0.8857 0.0020
Mean deviation 0.0068 0.0068 0.0104 0.0027
Max. deviation 0.0137 0.0241 0.0267 0.0106
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Table 5. Comparison of the VLE data with the calculated value of the system SiCl(1)-MeSiCl;(2)

Ay Ay Qa2

Wilson 1.2524 132.7531

Van Larr 04721 1.0593

Margules 04537 0.8550

NRTL 193.9477 4301.7250 0.3

Exp. data Wilson Van Larr Margules NRTL
X, Y, Y, AY Y, AY Y, AY Y, AY

0.0511 0.0783 0.0808 0.0024 0.0808 0.0024 0.0804 0.0020 0.0807 0.0024
0.1021 0.1557 0.1544 0.0012 0.1544 0.0012 0.1542 0.0015 0.1544 0.0013
0.1529 0.2272 0.2220 0.0052 0.2220 0.0052 0.2222 0.0050 02221 0.0051
0.2037 0.2867 0.2844 0.0023 0.2844 0.0023 0.2850 0.0018 0.2845 0.0022
02543 0.3442 0.3423 0.0019 0.3423 0.0019 0.3431 0.0010 03425 0.0017
0.3048 0.3971 0.3962 0.0008 0.3962 0.0008 0.3973 0.0002 03965 0.0005
0.3552  0.4467 0.4469 0.0001 0.4469 0.0001 0.4479 0.0011 04472  0.0004
04055 0.4926 0.4946 0.0021 0.4946 0.0020 0.4954 0.0028 04949 0.0023
0.4556 0.5384 0.5400 0.0016 0.5400 0.0015 0.5405 0.0020 05401 0.0017
0.5057 0.5827 0.5833 0.0006 0.5833 0.0005 0.5834 0.0007 05833 0.0006
0.5556 0.6222 0.6250 0.0028 0.6250 0.0027 0.6248 0.0025 0.6248 0.0025
0.6552 0.7023 0.7050 0.0027 0.7050 0.0026 0.7042 0.0019 0.7041 0.0018
0.7048  0.7447 0.7441 0.0005 0.7441 0.0006 0.7433 0.0014 0.7429  0.0018
0.7542  0.7822 0.7832 0.0010 0.7832 0.0010 0.7824 0.0002 0.7816  0.0006
0.9020 0.9070 0.9058 0.0012 0.9058 0.0012 0.9059 0.0011 0.9036 0.0033
Mean deviation 0.0018 0.0017 0.0017 0.0019
Max. deviation 0.0052 0.0052 0.0050 0.0051

Table 6. Comparison of the VLE data with the calculated value of the system SiCly(1)-Me;SiCl(2)

Aqp Ay [¢5F]

Wilson 1.2524 132.7531

Van Larr 04721 1.0593

Margules 0.4537 0.8550

NRTL 935.1252 4301.7250 0.3

Exp. data Wilson Van Larr Margules NRTL
X Y, Y, AY Y, AY Y, AY Yi AY

0.0526 0.1356 0.1370 0.0014 0.1370 0.0014 0.1369 0.0013 0.1370 0.0014
0.1048 0.2449 0.2431 0.0018 0.2432 0.0017 0.2431 0.0018 02431 0.0018
0.1568 0.3330 0.3284 0.0046 0.3284 0.0045 0.3285 0.0045 0.3284 0.0045
0.2085 0.3987 0.3989 0.0002 0.3990 0.0003 0.3991 0.0003 0.3990 0.0003
0.2600 0.4601 0.4588 0.0013 0.4589 0.0012 0.4589 0.0012 0.4589 0.0012
03111 05110 0.5107 0.0003 0.5108 0.0002 0.5109 0.0001 0.5108 0.0002
03620 0.5573 0.5566 0.0007 0.5567 0.0006 0.5568 0.0005 0.5567  0.0006
04126 0.5973 0.5980 0.0008 0.5980 0.0008 0.5981 0.0008 05980 0.0008
0.4630 0.6364 0.6360 0.0004 0.6359 0.0004 0.6360 0.0004 0.6359  0.0004
0.5131 0.6628 0.6713 0.0085 0.6712 0.0084 0.6712 0.0084 06712 0.0084
0.5629 0.7050 0.7048 0.0003 0.7046 0.0004 0.7046 0.0004 0.7046  0.0004
06125 0.7358 0.7369 0.0011 0.7367 0.0009 0.7367 0.0009 0.7367  0.0009
0.6618 0.7676 0.7681 0.0005 0.7679 0.0004 0.7679 0.0003 0.7679  0.0004
0.8566 0.8926 0.8934 0.0008 0.8934 0.0008 0.8934 0.0008 0.8934 0.0008
09524 09633 0.9623 0.0010 0.9623 0.0010 0.9623 0.0010 09623 0.0010
Mean deviation 0.0016 0.0015 0.0015 0.0015
Max. deviation 0.0085 0.0084 0.0045 0.0084
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Fig. 1. Vapor-liquid equilibrium compositions in the sys-
tem of SiCly(1)-MeSiCly(2) at 50°C.
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Fig. 2. Vapor-liquid equilibrium compositions in the sys-
tem of SiCly(1)-Me;SiCly(2) at 50°C.
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Fig. 3. Vapor-liquid equilibrium compositions in the sys-
tem of SiCly(1)-Me,SiCl(2) at 50°C.
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Fig. 4. Integral thermodynamic consistancy test for the sys-
tem of SiCly(1)-Me;SiCI(2) at 50°C.
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B, C: constants of the Antoine equation

: parameter used in Margules, Van Larr, NRTL,

Wilson equation [cal/mole]

:area test constant

: interaction parameter in the NRTL equation

: vapor pressure of pure component [mm Hg]

:area in the thermodynamic consistancy test di-

agram

: temperature [C ]

: mole fraction of component 1 in the liquid phase

: mole fraction of component 2 in the vapor phase
gloja &%}

: nonrandomness parameter in the NRTL equa-

tion

: activity coefficient of component i

: poynting factor of component i

: interaction parameter in the Wilson equation

: total pressure [mmHg]

: fugacity coefficient of component i
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