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Summary

Solubility data were determined for cthylene in n-eicosane and for hydrogen,

carbon monoxide, carbon dioxide, methane, and cthane in n-hexatriacontane.

Interaction coostants in the modified Soave cquation were determined and
correlated for the solubility of hydroen, carbon monoxide, methane, ethane, and

carbon dioxide in n-paraffin solvents.

Solubility Data

Figures 1-5 present the solubility of hydrogen, carbon monoxide, carbon

dioxide, methane, and ethane respectively in n-hexatriacontane.

Figure 6 presents the solubility of cthvicae in n-Ficosane
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Figqure 1.

hydrogen in n-hexatriacontane
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Figure 2.

carbon monoxide in n—hexatriacontane
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Figure 3.
carbon dioxide in n—hexatriacontane
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Figure 4.

methane in n—hexatriacontane
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Correlation of the Interaction Constants
sttt OF the Interaction Constants

We have completed the correlation of all our solubility data with the modified
Soave equation of state. The Flory-Huggins-Huron-Vidal (FHHV) mixing rules are

interaction constant A;; in the FHHV mixiag rules determined from the solubility
data has been reportctj previously for the gas/n—~C,; and gas/n—C,; interactions.
The A;; values for gas/n—C;; are now presented in Table 1. We have correlated
the A; j for all the mixrures of gas/n-paraffin from this research project in terms of
the molecular weight M of the n-paraffin as follows:

Aij = AT [1 - exp(-M/M,)] (1

The coefficients of A7 and M, are given in Table 2. The calculated solubilities
with the correlated A;j of Equation 1 are in general comparable with results from
the optimal A;;. The comparison is illustrated in Table 1 for n—C35 mixtures.
Figures 7 and 8 compare the optimal A;; with Equation 1. The A;j value at a
constant temperature increase with M to approach an asymptotic value for very
heavy paraffin.

Figures 9-12 show the comparison of the calculated solubilities for synthesis
mixtures H,+CO in n—Cyg with experimestal data The calculations are of a
predictive nature. Experimental solubility data are not used for adjustment of the
€quation constants. The predicted results agree well with the data.
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Table 2 Corrclation of Aj; by Molecular Weight of n-Paraffing

Solute M, Aj}, mol/cm3?

100°C 200°C 300°C
H, 127.30 0.2632 0.2456 0.2406
CO 140.75 0.1842 0.1723 0.1707
CH. 146.06 0.1032 0.1009 0.1050
C:Hs 188.16 0.05046 0.04967 0.05277

CO, 137.02 0.1121 0.09710 0.09240
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Figurc 7. Plot of A,; vs Molccular Weight of n-Paraffins
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Figure 9 . Comparison of Calculated H, Solubilities in

Synthesis Gas Mixtures in n-Octacosane with
Experimental Dara at 200° C
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Figure 10. Comparison of Caleulated H, Solubilities in

Synthesis Gas Mixrures in n-Octacosane with
Experimental Dara at 300° C
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Figurc 11. Comparison of Calculated CO Solubilitics in
Synthesis Gas Mixtures in n-Octacosanc with
Expcrimental Data at 200° C
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Figure 12. Comparison of Calculated CO Solubilitics in
Synihesis Gas Mixtures in n-Octacosane with
Experimcental Data at 300° C






