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Table 1 Group contribution parameters of CSGC - PR equation

Ne. # 1 AT 1074 apxios | Ne £ M AT 107 ap ot
1 ~CH; 140. 86 104. 75 45 (—NH— )z 7816 14. 74
t —CH;— 125. 20 48. 64 h 45 (—NH; Jc 6003 25.93
i \:.‘-Cll— 07, 54 14. 68 47 { —MNH; ¥ac —d31. 50 —16. 98
4 ped 27,54 —LEBE | 48 JN— Jar 1408 —40.95
i —CH; 113. 63 95, 44 49 ( —NH— I 5,02  —83.02
fi —{_H 134. 87 af. 44 4 a0 [ =M g 5. 71 —1. 23
d — 228, 86 5. 20 R 20, 26 1. 43
B L 22,39 20, 49 52 (—NH—Ix 2273 —44.60
3 =CH 1. 42 10. 05 I sz —BH 29. 0 14,78
10 = 08, 27 2 08 8¢ —SH e 8. 05 —2.58
11 ¢ —CHp— ¥ 12850 75,20 I 88 @ —SH dac  —l.6z 11. 82
12 ¢ CH— 3 115.05 7048 56 | —5— 22,40 70.17
13 { }C{ da — 36 43 20, 27 :l 57 [ —&— g 2.7 10, &7
4 ¢ —CH; dae 10877 51. 51 I 58 { —8— dnc 1138 =29.40
15 —CHy— Jec 117,57 50, 74 B0 =5~ dac 437 —15.89
16§ WOH— e 12637 47. £1 | en —LCF; 45,76 21. 01
17 e 10111 a0. B3 | = =CCly 15. 24 8. 70
18 0 =CH-- 1z 201,32 13.78 | 2 —{HLI 1318 77,90
g ( ==C e —165.68 — 105, %0 Fi —(HEr 5. 35 1%, 73
30 =CH— due  232.82 2.7 [ a1 e 3l o5 11. 53
71 0 =sCH— )y 8368 43. 80 | 85 =L C— 26. 0% 70,10
22 = a 11577 1. 09 3 —LF, 301 13,95
$3 (=CH; Jac 151 88 123, 97 | & —CCls 7. 08 28. 37
B C—CHy— Jac 17400 100. 97 | 6k CH;F 1%, 14 B2, 87
2 —CHO Jac 18,17 —I4. 94 r ~CH,C 17. 26 7817
I O 97, 77 6. 82 | 70 —CH;Be 16. 27 £9. 51
@7 =CH— Ju 108 83 15,33 |7l —CHCl,; 39 38 15, 48
28 (=0 I B2 37 7. 90 T2 —CFr— 24. 14 13. 76
0 —CHs e 248,47 §9. 60 T —CHF— 13, B Fid. 94
30 —0H 1017. 00 178 ., ~CHCI- 16. 46 ES. 99
1 —OH Jac 25. B8 —281. 97 75 CF— ) 52 50
32 —OH i B&. 73 — 116 34 7h \_1;‘.{:'.— 7. 04 28. 14
a3 =D 187, 40 —10. 7] 77 f‘JCEr— 36. 62 15. 52
34 —- 176,17 27, 55 7 { —CFs— 1. 41 6. 51
3 —CHOD T67. 71 337, 48 T8 € MOF— 18. 22 32,40
3 0 —CHO Jae 53645 255, 93 8  { —CHF— s 241 15, 67
7 —COOH 1381. 60 208, 87 81 { —CFs Msc 21. 52 15. 60
38 HCD0— 204, 12 46. 18 | 8 (—CF— e 1241 - 14,62
38 = 00— 188. 41 —ABT. 60 83 { =—LCF— I 7. 80 12.75
A0 0 =C00— Jae 892 07 496, 59 g4 ( =CC1— 21,84 10,02
41 —NH. ~ 1. 93 —B4. 62 | 8  { =CBr— 17.40 81, 57
42 —NH— —318, 57 =211 72 85 { =Cl— 3, 53 54 26, 95
43 THN— 338. 14 123. 74 BT 0 —CF; Jas 15, 20 11.29
it —CN 334,05 130. 14 Bi {—Br dwe  —8.86 26, 61
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Table 2 Comparison of calculated vapor pressures with experimental values

: & FHEE A
No. WHEE g U0 TR p/kPe 0 2-3  3-4 4-35 510 10-15
1 o 35 555 135576 1270 O0.731 29 4 i ¥ ] 1 0
4 HiE 21 BE4 149505 Be—27E 0050 16 q 1 [¥] 4] o [}
3 s 101 192~411 1~257 037 & i 0 [ 0 0 0
4 iR 5 52 199—~341 S—~181 a8 2 3 o 0 ¥ 0 ¢
g HheE 16 275 183~d455 3129 0,49 1§ i 1 [y 0 i 0
£ RS 5 E5 196423 1~120 0.5 “ 4 1 0 ] (] ] 0
7 HiE 18 323 294484 10--205% 0. 48 16 1 1 [} [+ 0 0o
I ® 1 50 398~518 A~102 008 3 ] o ) ] ] ]
5 -] 26 367 Z9~56% 0~155 L G7 3 4 f 4 4 4 1
10 . 3 44 I4E~—456 E~P06 L4400 2 o Iy i o 0
11 3 13 176 184~45% 4~1B0 115 & 3 1 i 0 0 0
1z i 18 311 240—~538 4—208 D.EF 13 1 1 1 [ i o
13 ] 13 178 370~521 13~141 1.58 3 & 0 2 i 0 i
14 3 4 39 272~4TH 44~1BD 0. 87 3 1 [ 0 ] ] ]
15 M 12 178 259505 TO—202 L1268 B 1 [ 2 1 0 (1
14 fit 4 ER EMS—d4E E-1RBO L7102 i n 0 1 1 0
17 SEAbad 43 J03 ZREe542 SeE40 L1030 7 i 1 1 1 0
18 SHbSS 13 5B 273485 19—270  0.48 3l 4 0 0 o 0 ]
19 48 k% 60 000 158~59% A~BR2  LLOF 4R 14 z i 2 2 1
Bit 350 5255 1.03 237 65 13 10 g g 2
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Table 3 Predicted results of saturated vapor pressure for 28 substances
PR
Ne. B H T/K plkPa WRAM —— e
1 I-RETR 280~302 7~ 104 7 0,08 e
z 22,3 == HEdE 40400 AT~208 4 0. 60 2,92
3 EE 483560 7—101 16 0. 30 3.20
4 F+ i 44R~5E50 1~101 & 0. 85 3.25
g 1-TH ME~273 G128 7 0, 89 1.20
£ 1—+F% 432515 7~103 10 0.45 023
7 e 154~ 250 4~159 10 0. 62 0. &0
& Ld="T4% 198-- 272 2--114 12 1. 15 1.72
9 FoE 191~ 353 G~ 100 15 129 0. 35
10 AR 325405 i 104 1% 1.53 257
11 HopE 337419 B 104 20 012 1.57
1% HEE S4B 433 G104 18 0.52 1.47
13 L -7 8% ATO~ 458 G104 20 3.1% 1. 57
14 2-FmE 325382 27133 17 1. 64 1.77
15 1 -1 337450 1~101 13 250 30, 91
16 1B 400--523 3156 25° 565 25, 56
17 ~REE FOT 340 [9-~08 18 . 31 0. &7
18 LB LT 20 e SR 2101 9 1.79 5,06
19 1-Ff 423474 2009 11 0. 52 1.12
0 BRTE HRA~— 338 13~a7 1i 021 2. 85
21 LETHEE 335 ~309 =101 15 o, 62 0. 46
2z - i-FRE 277334 3—~270 13 0. 42 0. 25
23 2 -FHERE 192—473 8101 7 1. 14 1.43
24 4 =F Rt ne 350419 [e—102 14 1. 13 0. 13
5 BARFAR 291~ 361 25~2T0 14 n.24 B. 20
25 o7 F19~396 po~~232 14 0. 34 1.14
27 AR 20— 286 7102 11 0,19 0. 60
28 ZEE 189255 T~028 4 0. 62 2. 58
Bif 370 0. 53 3. 35
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Table 4 Predicted resulis of vapor pressures lor 14 substances in high pressure

M. i T/K
T ETH 320--423
2 BT 206 - 395
K] 1-TH# 2TE~ 344
4 Ted -7 24 2rE—323
5 o 451~—E54
£ 2 -FALE 424~ 630
7 S 355508
B -TH 374~ 537
5 A T 350—323
10 o e 4d4— 520
i1 1-H & £1]1-508
12 i.2- 78 453~ 560
13 e ok 330~ 345
14 1.2.5.5 M= ARG~ 415

f/MPa R T e
0.5-3.7 12 1.24
b 4=3.1 16 0. 71
0, 2~1.0 & 0. 19
0, 1~0.8 T 1.24
0, 89~4.1 i2 L. B&
O, 1=-0.8 % 0. 53
0. 2~4.7 18 3.88
0. 242 2 2,05
0.1~3.9 20 0.99
b 1~0. 0 3 2,75
0.2~1.1 13 %44
@ 1~5. 3 % 287
1La~2.7 13 4.25
0. 2=0.5 g 2.31
249 2,02
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ESTIMATION OF VAPOR PRESSURES FOR PURE
SUBSTANCES WITH CORRESPONDING - STATES
GROUP - CONTRIBUTION METHOD (CSGC)

Li Ping, Ma Peisheng, Yi Shouzhi, Zhao Zhigang and Cong Linzi
(Department of Chemical Engincering . Tianjin Liniversity, Tiampin 300072

Abstract A new estimation method (CSGC) was proposed by combining corresponding state
principle with group contribution method and & new vapor pressure equation {CSGC - PR)
was developed with this method. Contribution values of 88 groups were obtained by
correlating 5255 vapor pressure experimental data of 350 substances including saturated
hydrocarbons , unsaturated hydrocarbons , cyclohydrocarbons , aromatics , oxygen compounds ,
sulfurcompounds, nitrogen compounds, halchydrocarbons. ete. The new model is suitable
to a wide variety of hydrocarbons and has good accuracy. Predicted results for vapor
pressures of 2B substances (on database} show that the CSGC - PR eguation is superior to
the corresponding state equations. Satisfactory results were also obtained in predicting vapor
pressures of nonpolar substances under a high pressure,

Keywords group contribution, vapor pressure, estimation of property of fluid
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