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Abstract: In order to provide basic data for study of the separation of ethylenediamine (EDA)—silane coupling agent
N—B— (Aminoethyl)—y—aminopropyltrimethoxysilane (KH792) mixture by distillation process, the saturated vapor
pressure of silane coupling agent KH792 at 3—12 kPa and the vapor—liquid equilibria (VLE) data of binary system of
EDA—-KH792 at 8 kPa were determined using Rose vapor—liquid equilibrium reactor, respectively. The reliability of
the measured data was verified by Herington area integral method. On this basis, NRTL and Wilson activity
coefficient models were used to correlate and simulate the experimental data. The results show that the average
deviation of vapor phase composition in EDA-KH792 system associated with NRTL and Wilson models is
0.005 5 and 0.007 9, respectively. The average deviation of equilibrium temperature is 0.897 1 and 1.163 1 K,
respectively. The deviation of the correlation data between the two models is small, and the accuracy of the
correlation is high, which can be used for the calculation of vapor—liquid equilibrium in this system. However, NRTL
model has a smaller deviation and higher accuracy in data association, making it more suitable for vapor—liquid

equilibrium calculations in this system.
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Fig.1 Structure of Rose vapor-liquid equilibrium kettle
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Tab.2 Experimental instruments and devices
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Tab.3 Experimental and literature values of boiling point

of water at different pressures

JEoR/kPa  WEHE/C O SCERME/C AR 2%
6.4 37.50 37.38 0.32
9.2 44.02 44.19 0.38
13.1 51.33 51.29 0.08
19.5 59.24 59.42 0.30
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Tab.4 Determination results of relative calibration factors for EDA and KH792

m(KH792)/g m(EDA)g  AKH792)/(pAes) A(EDA)/(pA-s) KH792&IEKX T  EDAMH X5 & 8 iF [+
0.2228 0.352 1 48 854 82 142 1 0.938 5
0.442 9 0.600 6 57053 82 816 1 0.936 1
0.599 9 0.4719 74 185 62 999 1 0.930 4
0.503 7 0.288 6 80 937 50 329 1 0.9215
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Tab.5 Antoine equation coefficients of EDA and KH792

H 5y A B C
EDA 6.80 1622.9 221.9
KH792 7.43 2450.8 200.6
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Tab. 6 Experimental data of vapor-liquid equilibrium for EDA-KH792 system at 8 kPa

Texp/K Wiexp Wi exp i Waexp W) /X107 72 In(y1/y2)
328.29 0.962 5 0.999 7 1.009 3 0.037 5 0.0332 2.698 6 —0.983 4
329.11 0.852 6 0.999 2 1.038 5 0.147 4 0.0812 24256 —0.848 3
329.56 0.759 8 0.998 8 1.1256 0.2402 0.1253 2.1587 —0.6512
330.78 0.6852 0.998 5 1.263 5 0.314 8 0.152 8 1.957 4 -0.4377
331.60 0.5235 0.998 1 1.499 2 0.476 5 0.194 6 1.9158 -0.1337
333.02 0.452 6 0.997 5 1.732 8 0.547 4 0.257 8 1.887 4 —0.082 1
337.04 03231 0.9952 1.895 8 0.676 9 0.4839 1.8257 0.0377
340.73 0.277 2 0.993 1 2.157 8 0.722 8 0.692 8 1.775 8 0.194 8
364.00 0.085 8 0.964 2 2.378 8 09142 3.5845 1.7354 0.3154
397.89 0.0190 0.699 6 2.261 8 0.981 0 30.044 4 1.524 6 0.394 4
415.46 0.006 8 0.453 1 24158 0.9932 54.692 6 1.358 7 0.5755
438.62 0.000 9 0.127 5 2.547 8 0.999 1 87.2537 1.284 5 0.684 9
442.71 0.000 5 0.068 5 2.587 4 0.999 5 93.152 4 1.158 0 0.804 0
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Tab.7 Thermodynamic consistency test results of
equilibrium data
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Tab. 8 Experimental and simulation results of EDA-KH792 system at 8 kPa
NRTLA £ Wilsonfi 7
Texp/K Wiexp W exp
Test/K W est Tew/K W st
327.83 1 1 327.87 1 327.87 1
328.29 0.962 5 0.9997 328.32 0.999 8 328.35 0.999 8
329.11 0.852 6 0.9992 329.13 0.999 4 329.20 0.999 4
329.56 0.759 8 0.998 8 329.63 0.999 0 329.69 0.999 1
330.78 0.6852 0.998 5 330.80 0.998 8 330.99 0.999 0
331.60 0.5235 0.998 1 331.88 0.998 4 331.97 0.998 5
333.02 0.452 6 0.997 5 333.59 0.998 2 333.54 0.998 2
337.04 03231 0.9952 337.59 0.996 7 338.02 0.9972
340.73 02772 0.993 1 342.53 0.996 4 342.06 0.996 5
364.00 0.085 8 0.964 2 366.52 0.966 7 367.16 0.9713
397.89 0.0190 0.699 6 399.15 0.708 2 400.27 0.7112
415.46 0.006 8 0.453 1 415.50 0.4577 415.56 0.461 8
438.62 0.000 9 0.1275 439.16 0.1402 439.22 0.1420
442.71 0.000 5 0.068 5 443.01 0.0817 443.04 0.089 6
448.53 0 0 448.58 0 448.58 0
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