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Internal Pressure and Henry’s Constant
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Abstract A new model for gas solubility, which is a modification of Pierotti’ s theory, has been developed.
According to this model, the solute of a dilute solution can be considered as a perfect quasi — gas and Henry's
constant is the product of the pressure of 1 mol perfect gas and a Boltzmann’ s factor, which is dependent on the
intemal pressure of the solvent around the solute molecules. The testing results for the solubility data of some
gases in organic solvents and polymers show that the model can satisfactorily be used to describe the variation of
Henry's constants with the temperature and the calculated partial mwlar thermodynamic functions for formation

of the dilute solution are also consistent with the experimental values.
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Table 1 Comelation results of Henry's constant for some gases in the organic solvents
Sk BREREK N gAlrend rmol=?) W (et ol ™) SD p:a N
Hy/ CMe 283.15~338.15 12 0 67 45.43 0.002 [12]
Ar/CeHs B3 15~ 218,15 8 0.396 65.09 0.001 [13°
He/CsHg 288.15~ 318,15 7 0.908 50.10 0.001 {14]
Ne/CsHs 283.15~ 313.15 7 0.766 14.29 0.008 .14]
N0/ G Hg 283.15~313.15 7 0.018 157.60 0.021 [15]
N /Csls 83.15~333.15 1 0.538 50,68 0.002 [16]
0n/CoHs 283.15~343.15 13 0.420 65.25 0.003 {17]
CaWes Gty 3,15~ 328.15 6 0.010 179.27 0.044 [18]
Ar/CgHy 288.15~ 318.15 7 0.508 114.87 0.001 [13]
Nes CgHia 288.15~ 31315 & LR 90.32 0.001 [14]
He/CsHy4 288.15 ~ 318, 15 6 1.055 76.72 0.001 [14;
H;#CsHug 213.15~ 298,15 10 0.790 88 .82 0.026 {12]
CHy/CeHuy 298,15~ 3,15 9 0.151 132.13 0.007 “19]
Caly/ G Bs0H 288.15 ~ 318,15 5 0.048 77.19 0.001 (18]
CH, /5 Hs0H 283 15~ 310,15 6 0.230 52.74 0.008 [19]
N,/ HsOH 213.15~323.15 8 0.412 46,84 0.0M1 {16]
Ar/CHsOH 273.15~333. 15 13 0.313 48.08 0.004 (13
O, /G H0H 253,15 ~ 32315 2 0.343 48.73 0.007 [17]
H,/C,H;0H 213,15~ 333 15 15 0.439 41.87 0.013 f12]
NeC;Hy OH 283. 15~ 308,15 6 0.504 38.02 0.031 [14]
Nyr C4HyOH 213,45~ 32315 § 0.734 74,50 0.005 f16)
He/C4HOH 273 15~313.15 9 1.114 0.24 0.003 (14
Ar/CHaOH 183.15 ~ 308, 15 9 0.0129 .16 0.002 [13]
0y /G Ho OH 273.15~323.15 7 0.624 77.67 0.003 [17]
Hy/ G OH 213.15~298.15 1 0.784 68.57 0.006 12]
CH,/GgH; 0l 32.35-372.75 8 0.419 90.92 0.009 [19]
N/ CsHs Cl 233.45 - 353 .45 7 0 74 79.00 0.011 [16]
He/ CsHy €l 288,15~ 328_15 9 1135 62.40 0.001 {14’
Ar/CgHsCl 288 15~ 328,15 9 0.609 2,50 0.001 {13]
0y A CoCl 273.15 ~ 353, 15 9 0.648 B2.72 0.002 [17]
Hy/GHs Ol 233.15~ 353,15 14 0.855 7.0 0.007 r12]
Nes CeHy Ol 288.15 - 328.15 9 0.592 54.17 0.002 [14]
0,74 CHy ), G0 194.85 ~ 31315 g 0.311 55.74 0.011 7]
Ho (CHy },C0 193,15~ 23,15 5 0.479 7.8 0.002 [12]
CH,#{CH, 1,CO 198 15~ 308.15 9 0.172 63.49 0.010 [19;
Ny ( Gelly )2 CH, 300.00 ~ 475,00 g 1.745 130.24 0.005 {20
€Oy ( Cgbls )2CHy 300.00 ~ 475,00 8 0.764 170, 44 0.009 {20
H.5/( CgHs ), CHy 300.00 ~ 475.00 8 0.0029 493 .91 0.029 [20]
Caly/ (ol )2 CHy 30000 ~ 475 00 8 0.0385 304.98 0.003 21]



http://www.cqvip.com

998 b ¥ ¥

1 Vol.59, 2001

R2ERA(S)MERBEETENSEES TK
HIEENESHEN S Heny HHAMRBRER . W T
EREBEMEN, R(S)PS5HEEEEXMNT
JIFIER M EIEC 1.0,T N WATH 3.0, X 2
F K HE S 0 O Al HBE BT I, BT

FYNE AL EMTERHRF T, H 5 AR HE
REHTBRATTFRSERE RPN E 728
gV, H{E, LE Ky LS FRHEREE SD. W T ¥
E VA Z 15 (PE)F B B Bk 4% (PDMS) L =,
(15)H8 Vo 36— W R BN HL

#2 SEEETEHRHEEMESWEMNN Haory EHAXERIGER
Table 2 Comrelation results of Henry' s constant for some gases in Jong chain hydrocarbons and polymers

AR BEREAK N Aridont mol™?y VeAlen ol ™) SD Lk
50,/ n — CigHy 300.00 ~ 475,00 8 1.353 40662 0.022 [20]
NH; ¢ r — CygHsy 300.00 ~ 475.00 § 1.824 326.5 0.012 "20]
N; 70— CigHy 300,00 - 475.00 8 3.2 07.51 0.008 [20]
HCL/n - CigHyy 300,00 ~ 475, 00 8 1 400 339.30 o017 [207
M3/ 5 = CigHs 300.00 ~ 475,00 8 0.762 431.63 0.009 [20]
€O,/ r - CigHu 300.00 ~ 475.00 8 2.393 208.22 0.017 20)
CO¢n - CigHy 300.00 ~ 47500 ] 3,005 217.06 0.012 120]
C.Hjp'n - CiHay 300,00 ~ 475.00 ] 0.005 6703.7 4.050 (21}
C4He/ n — CigHay 300.00 ~ 47500 ) 0.992 432,89 0.009 (2]
CHy/n - Cigbly 300,00 ~ 475,00 8 1.657 358,94 0.019 [21]
Hy/ 1 — GisHay 300,00 ~ 475 00 8 3.216 187.25 0,014 “12]
CH,/n - CoHg 325,00~ 475.00 7 3.259 315.57 0,011 [21]
C:Hi/ n - CHay 325.00 - 475.00 7 1,182 405.85 0.007 [2
CiHg/ r — Gl 325.00~ 475.00 7 2.607 474,19 0.016 [21,
n = CHy/ n — CxpHg 32500 ~ 475. 00 7 1.418 640.99 0.026 r21)
ise — CHip/ n = Cagllg 325.00 ~ 475.00 7 1.3%2 614,14 0.015 (1]
{ CH, }.CO/PE 398 15~ 52315 6 0.172 2.4%4 0.012 [22]
CH,COC, Hs/PE 398,15~ 523,15 6 0.0085 10.799 0.056 [x2
{ CH, ), CHOH/PE 398,15 ~523.15 6 0.045 4.134 0.037 [22:
CH,COOCHCH, /PE 108.15- 523 15 6 0.006 3.535 0.035 (22]
S0,/ PE 39815 ~523.15 6 0.155 2,102 0.006 ‘23]
CHy C1/PE 398.15 - 523.15 6 0.246 1.998 0.009 .22)
C.Hs'PE 398.15~523.15 6 0.516 1.429 0.030 [22]
GH.,/FE 398,15~ 523,15 6 0.620 1.413 9.011 [22.
COh/PE 198.15-523 15 6 0.445 1.384 0.a11 [22]
R - CeHy/PDMS 313.15-413.15 6 2.842 1.164 0.049 (23]
a = CHy /PDMS 33315~ 453 .15 7 3.502 1.186 0.046 .23)
e} - CeHyr/PDMS 333,15~ 453.15 7 3 121 1.189 0.036 .23]
CoHy /PDMS 313.15 ~ 453.15 B 3.008 1.188 0.066 (73]
Ce Hs CH, /PDMS 333.15 ~ 453.15 7 3 118 1.214 0.066 [23
CoHs Gy He /PDMS 333,15~ 453,15 7 3.347 1.228 0.057 [23.

B1fE2 S HAETUREIEMEZRE
FER 5T (PDMS) ' Henry # 8 S B MK KR A, B

AT AR A AR (IS RBEER .
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Table 3 Thermodynamic functions of the dilute solution formation for some gases in the benzene at 298.15 K

A k) mol ") B8 AT K T emol ")
wH xIfE Pierotti ! ERHE™ I Pierouil - e
H 6.96 4.31 6.77 -45.4 -55.8 -46.0
N 4.09 3.47 4.10 -50.6 -52.3 -49.8
Ar 1.58 1.66 1.54 -51.3 -51.3 -53.3
He 10.5 7.3 1.3 -43.8 -51.2 -44.3
—41.6 -45.8 -41.9

Ne 10.1 6.57 19.0
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