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Prediction of Activity Coefficients by Group Contribution Method

Kazuo Kojima and Katsumi Tochigi

Activity coefficient is one of the most important thermodynamic properties with respect

to liquid solutions.
been drawn attention.

Recently, group contribution methods named ASOG and UNIFAC have
By using these methods, activity coefficients for multicomponent

systems can be predicted on the basis of the chemical formulas of the components. This

paper describes the outline of the prediction of activity coefficients by using ASOG and

UNIFAC.
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Table 1 UNIFAC group volume and surface-area parameters
main group sub group no. Rk Qk main graup sub group no. Rk Qk
1 CH; CH, 1 0.5011 0.848 19 CCN CH;CN 41 1.8701 1.724
CH, 2 0.6744 0.540 CH,CN 42 1.6434 1.416
CH 3 0.4469 0.228
C 4 0.2195 0.000 20 COOH COOH 43 1.3013 1.224
HCOOH 44 1.5280 1.532
2 C=C CH,=CH S 1.3454 1.176
CH=CH & 1.1167 0.867 21 CCl CH,C1 45 1.4654 1.264
CH,=C 7 1.1173 0.988 CHC1 46 1.2380 0.952
CH=C 8 0.8886 0.676 ccl 47 1.0060 0.724
C=C 9 0.6605 0.485
22 CCl, CH,Cl, 48 2.2564 1.988
3 ACH ACH 10 0.5313 0.400 CHC1, 49 2.0606 1.684
AC 11 0.3652 0.120 CCl, 50 1.8016 1.448
4 ACCH, ACCH, 12 1.2663 0.968 23 CC1l, CHC1, 51 2.8700 2.410
ACCH, 13 1.0396 0.660 CCl, 52 2.6401 2.184
ACCH 14 0.8121 0.348
24 CC1l, CCl, 53 13,3900 2.910
S5 OH OH 15 1.000 1.200
25 ACCl ACC1 54 1.1562 0.844
6 CH;0H CH3;0H 16 1.4311 1.432
26 CNO, CH3;NO, 55 2.0086 1.868
7 H,0 H;0 17 0.92 1.40 CH,NO, 56 1.7818 1.560
CHNO, 57 1.5544 1.248
8 ACOH ACOH 18 0.8952 0.680
27 ACNO, ACNO, 58 1.4199 1.104
S CH,CO CH;CO 19 1.6724 1.488
CH,CO 20 1.4457 1.180 28 CS, CS, 59 2.057 1.65
10 CHO CHO 21 0.9980 0.948 29 CH;SH CH3SH 60 1.8770 1.676
CH,SH 61 1.6510 1.368
11 CCOO CH,COO0 22 1.9031 1.728
CH,CO0O 23 1.6764 1.420 30 furfural furfural 62 3.1680 2.481
12 HCOC HCOO 24 1.2420 1.188 31 DOH (CH,0H), 63 2.4088 2.248
13 CH,0 CH;0 25 1.1450 1.088 32 1T I 64 1.2640 0.992
CH,0 26 0.9183 0.780
CH-0O 27 0.6908 0.468 33 Br Br 65 0.9492 0.832
FCH,O 28 0.9183 1.1
34 C=C CH=C 66 1.2920 1.088
14 CNH, CH3NH, 29 1.5959 1.544 C= 67 1.0613 0.784
CH,NH,; 30 1.3692 1.236
CHNH, 31 1.1417 0.924 35 Me,SO Me, SO 68 2.8266 2.472
15 CNH CH;NH 32 1.4337 1.244 36 ACRY ACRY 69 2.3144 2.052
CH, NH 33 1.2070 0.936
CHNH 34 0.9795 0.624 37 ClccC Cl(C=C) 70 0.7910 0.724
16 (C) ;3N CH3;N 35 1.1865 0.940 38 ACF ACF 71 0.6948 0.524
CH,;N 36 0.9597 0.632
39 DMF DMF-1 72 3.0856 2.736
17 ACNH, ACNH, 37 1.0600 0.816 DMF-2 73 2.6322 2.120
18 pylidine CgHgN 33 2.8993 2.113 40 CF, CFy 74 1.4060 1.380
CsHyN 33 2.8332 1.833 CF, 75 1.0105 0.920
CsH3N 40 2.667 1.553 CF 76 0.6150 0.460
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Table 3 ASOG group pair parameters my; , #,, (303K~423 K)

/ CH, OH H,O
k Myl 7y Myl 2y My 7y
CH, 0 0 —41.2503 7686.4 —02727 —271.3
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Table 4 UNIFAC group pair parameters
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