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Table 1  The vapor pressure data of HDI
/K p/kPa T/K p/kPa
368.75 0. 253 409. 05 2.002
380.71 0. 484 413.70 2.490
389. 15 0. 745 419.91 3.174
398. 85 1.130 423.00 4.001
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Fig.2  Vapor pressures of HDI
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Table 2 VLE data for the HDI and DOS system at different pressures
y /K AT/K 7 72
x* (HDI) T* /K p* /kPa

NRTL Wilson NRTL Wilson NRTL Wilson NRTL Wilson NRTL Wilson
0.950 369. 81 0. 300 0.99999 0.99999 371.81  371.78 2.00 1.97 1. 002 1. 005 1. 036 1.039
0. 857 371. 81 0. 300 0.99997 0.99998 373.57  373.51 1.76 1.70 1.010 1. 015 0.943 0.922
0. 750 374. 48 0. 300 0.99995 0.99995 375.99  375.98 1.51 1.50 1.014 1.014 0.921 0.917
0. 650 378.12 0. 300 0.99990 0.99990 378.84  378.88 0.72 0.76 1. 005 1. 002 0.932 0.937
0. 500 385.42 0. 300 0.99975 0.99975 384.60 384.63 0.82 0.79 0.968 0. 966 0. 959 0. 964
0. 350 392. 38 0. 300 0.99934 0.99934 392.88  392.80 0.50 0.42 0.908 0.912 0.978 0.982
ADD 1.22 1. 19
0. 950 375. 65 0. 400 0.99999 0.99999 377.12  377.10 1.47 1.45 1. 001 1. 003 0.997 1. 007
0. 857 377. 15 0. 400 0.99997 0.99997 378.98  378.93 1.83 1.78 1. 006 1. 009 0.941 0.928
0. 750 379.25 0. 400 0.99993 0.99993 381.53  381.51 2.28 2.26 1. 005 1. 007 0.927 0.924
0. 650 383. 65 0. 400 0.99987 0.99987 384.59  384.60 0.94 0.95 0.992 0.991 0. 936 0.939
0. 500 392. 60 0. 400 0.99968 0.99968 390.89  390.89 1.71 1.71 0. 940 0. 940 0. 952 0. 959
0. 350 401. 65 0. 400 0.99911 0.99911 400.26  400. 13 1.39 1.52 0. 847 0. 853 0. 966 0.972
ADD 1. 60 1.61
0. 950 378. 40 0. 500 0.99999 0.99999 381.29  381.27 2.89 2.87 1. 001 1. 002 0.972 0. 983
0. 857 381.35 0. 500 0.99996 0.99996 383.30  383.27 1.95 1.92 1. 006 1. 004 0. 926 0.920
0.750 387.35 0. 500 0.99992 0.99992 386.20  386.18 1. 15 1.17 1. 005 0.992 0.911 0.913
0. 650 388. 58 0. 500 0.99985 0.99985 389.26  389.27 0. 68 0. 69 0.992 0.978 0.928 0.933
0. 500 399. 38 0. 500 0.99961 0.99961 396.19  396.18 3.19 3.20 0. 940 0. 908 0.934 0.944
0.350 406. 80 0. 500 0.99889 0.99889 406.13  406.00 0.67 0. 80 0. 847 0.812 1. 001 0. 962
ADD 1.76 1.77
0.950 386. 07 0.700 0.99999 0.99999 387.91  387.90 1. 84 1.83 1. 000 1. 000 0.979 0. 894
0. 857 388. 60 0.700 0.99996 0.99996 390.06  390.06 1.46 1.46 0.997 0.997 0.909 0. 881
0.750 390. 40 0. 700 0.99990 0.99990 392.98  392.99 2.58 2. 60 0. 986 0. 986 0. 808 0.902
0. 650 395.65 0.700 0.99981 0.99981 396.55  396.59 0.90 0.94 0. 960 0.958 0. 901 0.911
0. 500 406. 65 0.700 0.99949 0.99949 404.21  404.25 2.44 2.40 0. 873 0.870 0.901 0.915
0. 350 416. 81 0. 700 0.99840 0.99839 416.11  416.09 0.70 0.72 0.725 0.725 0.917 0.928
ADD 1. 65 1. 66
0.950 390. 51 0. 900 0.99999 0.99999 392.96  392.96 2.45 2.45 0.999 0.999 0. 830 0. 833
0. 857 393.35 0. 900 0.99995 0.99995 395.25  395.27 1.90 1.92 0.994 0.993 0. 836 0. 841
0. 750 397.55 0. 900 0.99988 0.99988 398.49  398.56 0.94 1.01 0.975 0.972 0. 848 0. 859
0. 650 402.53 0. 900 0.99978 0.99977 402.33  402.43 0.20 0.10 0.942 0.937 0. 858 0. 873
0. 500 414. 45 0. 900 0.99937 0.99935 410.92  411.04 3.53 3.41 0. 835 0. 827 0. 852 0. 868
0. 350 424.55 0. 900 0.99790 0.99787 424.24  424.34 0.31 0.21 0. 661 0. 658 0. 878 0. 888
ADD 1.55 1.52
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Table 3

Absolute deviations between experimental and re-

gressed data with NRTL and Wilson models

AT/K Ap/kPa Ax

T*/K p*/kPa «x*
NRTL Wilson NRTL Wilson NRTL Wilson

369.81 0.300 0.950 2.00 1.97 0.001 0.001 0.000 0.000
371.81 0.300 0.857 1.76 1.70 0.001 0.001 0.000 0.000
374.48 0.300 0.750 1.51 1.50 0.001 0.001 0.000 0.000
378.12 0.300 0.650 0.72 0.76 0.000 0.000 0.000 0.000
385.42 0.300 0.500 0.82 0.79 0.001 0.001 0.001 0.001
392.38 0.300 0.350 0.50 0.42 0.001 0.001 0.001 0.001
375.65 0.400 0.950 1.47 1.45 0.001 0.001 0.000 0.000
377.15 0.400 0.857 1.83 1.78 0.001 0.001 0.000 0.000
379.25 0.400 0.750 2.28 2.26 0.002 0.002 0.000 0.000
383.65 0.400 0.650 0.94 0.95 0.001 0.001 0.000 0.000
392.60 0.400 0.500 1.71 1.71 0.002 0.002 0.003 0.003
401.65 0.400 0.350 1.39 1.52 0.001 0.001 0.001 0.001
378.40 0.500 0.950 2.89 2.87 0.003 0.003 0.000 0.000
381.35 0.500 0.857 1.95 1.92 0.002 0.002 0.000 0.000
387.35 0.500 0.750 1.15 1.17 0.002 0.002 0.001 0.001
388.58 0.500 0.650 0.68 0.69 0.001 0.001 0.000 0.000
399.38 0.500 0.500 3.19 3.20 0.004 0.004 0.005 0.005
406.80 0.500 0.350 0.67 0.80 0.000 0.000 0.001 0.001
386.07 0.700 0.950 1.84 1.83 0.002 0.002 0.000 0.000
388.60 0.700 0.857 1.46 1.46 0.002 0.002 0.000 0.000
390.40 0.700 0.750 2.58 2.60 0.004 0.004 0.000 0.000
395.65 0.700 0.650 0.90 0.94 0.001 0.001 0.000 0.000
406.65 0.700 0.500 2.44 2.40 0.004 0.004 0.004 0.004
416.81 0.700 0.350 0.70 0.72 0.000 0.000 0.001 0.002
390.51 0.900 0.950 2.45 2.45 0.004 0.004 0.000 0.000
393.35 0.900 0.857 1.90 1.92 0.003 0.003 0.000 0.000
397.55 0.900 0.750 0.94 1.01 0.001 0.002 0.000 0.000
402.53 0.900 0.650 0.20 0.10 0.001 0.001 0.001 0.001
414.45 0.900 0.500 3.53 3.41 0.009 0.008 0.007 0.006
424.55 0.900 0.350 0.31 0.21 0.002 0.002 0.003 0.003

ADD 1.56 1.55 0.002 0.002 0.001 0.001
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Table 4  Azeotropic composition and azeotropic

temperature of the binary systems

p/kPa x(HDI) 7/K

0.300 0. 105 528. 15

0. 400 0. 109 544. 00

0. 500 0.111 558.45

0. 700 0.112 584.30

0. 900 0.112 608. 75
4 i

(1) HDI FJ Antoine 8 H.A =62.1,B =
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Measurement and correlation of vapor —liquid
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Abstract: The vapor pressures of hexamethylene diisocyanate ( HDI) at different temperatures ranging from

(368.75 to 423.00) K have been measured using the quasi-static ebulliometric method. Isobaric vapor —liquid e-

quilibrium ( VLE) data for the HDI and dioctyl sebacate binary system were measured at different temperatures ran-

ging from (369. 81 to 424.55) K. Aspen Plus software was used to obtain the regression parameters and the regres-

sion deviations for the nonrandom two-liquid (NRTL) and Wilson models. The results showed that the overall aver-

age absolute deviations of temperatures were less than 1. 55K. Furthermore, the relative volatilities of the binary

system under different pressures were calculated. The results showed that azeotropic phenomena were present in the

HDI and dioctyl sebacate binary system in the pressure range 0. 300 — 0. 900 kPa and the HDI mole fraction in the

azeotrope was in the range 0. 105 —=0. 112. As a result, when separating HDI in the studied pressure range, about

10% HDI will be carried out together with the solvent.

Key words: vapor liquid equilibria ; azeotrope ; computer simulation ;isocyanate ; Aspen Plus
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