B IE S0k O JE 5 % S B T B B (5 28
= F U vk ERAE T O

g B EASEE HEFKX

Studies on the Compressibilities of Gases at High Pressure. II.

Compressibilities of Mixtures of Ethylene and Hydrogen

Kaoru DATE, Goro KOBUYA and Hiroji IWASAKI

Synopsis

Compressibilities of ethylene and hydrogen mixtures have been measured by the same
method as described in the previous paper, under the following conditions

76.6 95 C,H, —23.4 95 H, system
46.8 9% C,H,—53.2% H, system ; : 25° and 50°C, up to 700 atm.
27.5 % C,H,—172.5% H, system |

Results were given in tables and the equations of state of this ethylene and hydrogen
system were presented in the power series of density at each temperature. In the region up
to 200 Amagat density, the equations developed in the form of PV = A + Bo + Cp? reproduce
the measured values within the experimental error. The experimental values of the second
virial coefficients of the mixtures mentioned above were compared respectively with the
calculated assuming Lennard-Jones (12-6) potential. Fugacity coefficient of each pure gas
and activity coefficient of each component in the mixture were calculated graphically using
the experimental PV values and given in graphs.
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Table 1. Compressibilities of ethylene, hydrogen and their mixtures.

{
25° 50°

CH, |CH, [CH, [C,H, [CH, CH, [C,H, [C,H, [CH,
1009%| 76.6%| 46.8%| 27.5% 0% 100%| 76.6% 46.8%| 27.5%
H? HZ Hﬂ HZ H2 H2 H2 2
09| 23 4%| 53.2%| 72.5%| 100% 09| 23.4%| 53.29| 72.5%
1.0997 | 1.0976 | 1.0950 | 1.0933 | 1.0909 | 1.1919 | 1.1896 | 1.1868 | 1.1849
1.0935 | 1.0935 | 1.0935 | 1.0930 | 1.0915 | 1.1867 | 1.1870 | 1.1857 | 1.1849
0.9638 | 1.0210 | 1.0648 | 1.0901 | 1.1038 | 1.0802 | 1.1305 | 1.1640 | 1.1863
0.8840 | — s e ) ; x -~ —
0.7915 | 0.9452 | 1.0366 | 1.0905 | 1.1168 | 0.9560 | 1.0701 | 1.1435 | 1.1890
0.6815 | — = = i = = = e
0.5335 | 0.8694 | 1.0119 | 1.0930 | 1.1299 | 0.8146 | 1.0144 | 1.1262 | 1.1933
0.3748 N
0.3522 s
0.3486
0.3523
0.3598
0.3794

H,

0.4256 | 0.7110 | 0.9660
0.4752 — =

140 | 0.4752 | 0.7024 | 0.9616
160 | 0.5250 | 0.7094 | 0.9623
180 | 0.5750 | 0.7275 | 0.9671
200 | 0.6256 | 0.7459 | 0.9757
225 | 0.6874 | 0.7904 | 0.9914
250 | 0.7488 | 0.8315 | 1.0112
300 | 0.8692 | 0.9189 | 1.0623
400 | 1.1025 | 1.1064 | 1.1897
500 | 1.3294 | 1.2944 | 1.3277
600 | 1.5492 | 1.4788 | 1.4715
700 | 1.7639 | 1.6620 | 1.6128

PV =1.,0000 at 0°C, 1 atm
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