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The solubility of gases in polymers
is of great importance for many
applications and processes. Accordingly,
the corresponding information of gas
solubility in polymer solutions at various
temperatures and pressures are essential.
The SAFT-VR model was employed in

this study to calculate the gas solubility.
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Good agreements between the calculated
values and experimental data are
obtained using the SAFT-VR EOS. The
results are compared with those from the
widely used SL and PV EOSs.
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Fig. 1 Comparison of the experimental

data and calculated liquid
volume of copolymer, ICP-PP
using the SAFT-VR model
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Fig. 2 Comparison of the calculated
gas solubility using T-
independent k;; and T-dependent
k;; for the system of CO,+PS




Table 1. Regressed parameters and calculated results for the systems of pure

polymers using the SAFT-VR model

Polymer MW T XK) P (MPa) Data m/MW o (A) ¢e/kg (K) A AAD

_(g/mol) Pts (%)
LDPE 600,000 413.15-473.15 0.1-100 44 0.0240 4.1246 343.9873 1.5732 0.07
HDPE 52,000 413.15-473.15 0.1-196 52 ~ 0.0136 5.1600 518.5592 1.4508 0.10
PS 279,000  388.55-468.75 0.1-200 69  0.0142 4.7229 426.9575 1.8071 0.14
PP 570,000  503.15-563.15 0.1-200 52  0.0141 5.0474 451.5047 1.4629 0.10
PB 1,800,000 423.15-513.15 0.1-200 52  0.0148 4.9626 469.7971 1.4489 0.10
PVAC 330,000 308.15-373.15 0.1-80 110 0.0240 3.6844 296.9630 1.7180 0.03
PMMA 100,000 386.65-432.15 0.1-200 41  0.0251 3.6168 339.9704 1.6557 0.08
PBMA 100,000 295.15-472.65 0.1-200 168 0.0203 4.1119 400.2573 1.5039 0.19
PCHMA 100,000 382.75-472.05 0.1-200 90 0.0180 4.2000 427.5870 1.5410 0.12
PC 60,000  423.8-603.4  0.1-200 57 0.0160 4.2784 496.6316 1.4382 0.08
ICP-PP 240,000 453.8-573.4  0.1-200 49 0.0103 5.8022 613.3639 1.3226 0.10
PIB 36,000  325.95-383.15 0.1-100 55 0.0157 4.7661 499.3096 1.6845 0.06
PDMS 166,000 298.05-343.05 0.1-100 66 0.0167 4.4301 3153462 1.4775 0.05
PBD 100,000 277.15-328.15 0.1-250 84  0.0165 4.7936 489.2773 1.7986 0.07
PPO 47,000  489.15-593.15 0.1-170 75 0.0222 3.8277 350.9961 1.5303 0.08

Table 2. Calculated results of gas solubility for the binary systems of gas (1) +

polymer (2) using the SAFT-VR model

Binary Temp. range Pressure range Data pts AAD (%)
systems (K) (MPa) T-independent k;;  T-dependent k;;
CO,+PS 373.2-453.2 2.472-20.036 26 5.77 4.41
CO, + PP 433.2-473.2 5.419-17.529 20 9.54 9.37
CO, + HDPE 433.2-473.2 6.608-18.123 17 8.37 8.20
CO, + PVAC 313.15-373.15 0.199-17.449 31 4.04 2.46
CO,+ PMMA  398.15-473.15 0.1-2.0 41 2.22 0.81
CO, + PBMA 313.2-353.2 0.549-10.20 63 9.45 4.38
CO,+PPO (L) 373.15-473.15 2.097-19.964 19 8.18 5.27
CO, + PPO (H) 373.15-473.15 1.983-20.208 30 8.31 8.22
CO, + PIB 461.48 0.101-2.027 12 0.25
CO, + PBD 298 0.1-4.5 10 3.88
CO, + PDMS 298 0.1-4.5 10 7.21
N, +PS 373.2-453.2 6.452-18.011 18 14.14 2.40
N, + PP 453.2-473.2 4,013-17.999 14 7.74 3.07
N, + HDPE 433.2-473.2 2.541-15.214 20 6.38 2.32
C,H, + ICP-PP 323.2-363.2 0.374-3.036 18 1.84 0.56
C;Hg + PP 323.2-363.2 323.2-363.2 27 4.70 4.02
C;H; + ICP-PP 323.2-363.2 323.2-363.2 18 6.71 591
Grand 394 6.27 4.18




