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ABSTRACT: The forty vapor-liquid equilibrium data of the binary system, HFC125+ Propane,
were measured between 273.15 and 313.15K at 10K interval and the composition range 0.2~
0.75, respectively. Experiments were performed in a circulation type apparatus in which the
vapor phase was forced through the liquid phase. The composition at equilibrium were mea-
sured by gas chromatography, and its response was calibrated using gravimetrically prepared
mixtures. Vapor-liquid equilibrium data were calculated by using CSD equation of state and
compared with the experimental data.

Key words: Azeotropic refrigerant mixture(ZH] &3Wn)]) HFC(E 33l 44), Vapor-liquid
equilibrium(7}1-<4 %)
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Fig. 1 Schematic diagram of the vapor-liquid equilibrium apparatus for refrigerant mixtures.
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Table 1 Coefficient of the CSD equation of
state for pure refrigerants

Coefficient HFC125 Propane

aokPa - L¥mol)  3427.9219 2088.277
a(K') —3.1746132% 107 —2.629019x107°
@(K?) ~1.757286x107% —1.097062x107°

bo(L/mol) 0.14938043 0.1429625
bi(L/mol - K) —1.8085107x107* —1.7651912x 10

ba(L/mol - K —1.1881331x1077 —5785137x1078
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Table 2 Vapor-liquid equilibrium data for the
HFC125+ Propane system

Mole fraction of

HEC125
T (K) P (kPa) Liquid Vapor
474.6 0.0000 0.0000
59.6 0.0979 0.2731
696.4 0.2180 0.4446
7315 0.5942 0.6188
213.15 732.2 0.6628 0.6589
967.1 0.7105 0.7064
690.1 0.7466 0.7749
670.1 1.0000 1.0000
636.1 0.0000 0.0000
7835 0.0992 0.2811
928.2 0.2415 0.4704
972.1 0.5837 0.5975
283.15 962.7 0.6311 0.6565
931.0 0.7118 0.6957
029.2 0.8343 0.7563
908.8 1.0000 1.0000
836.5 0.0000 0.0000
10105 0.0993 0.1923
1187.2 0.2567 0.4243
1282.3 0.5969 0.6084
293.15 1288.2 0.6604 0.6565
1232.2 0.6810 0.7099
1239.6 0.7669 0.7529
1205.3 1.0000 1.0000
1079.6 0.0000 0.0000
1261.7 0.0974 0.2147
1482.2 0.2384 0.4094
1649.2 0.7127 0.6135
303.15 1663.6 0.6685 0.6585
1596.4 0.7155 0.7083
1591.0 0.7536 0.7437
1565.6 1.0000 1.0000
1368.4 0.0000 0.0000
1568.5 0.0901 0.1899
1841.9 0.2140 0.3536
313.15 21548 0.6133 0.6177

21318 0.6468 0.6521
2061.7 0.7154 0.7099
2050.9 0.7389 0.7566
20039 1.0000 1.0000
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Fig. 2 Vapor-liquid equilibrium data for HFC-
125+Propane system from CSD equa-
tion of state.
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Fig. 3 Interaction parameter of CSD equation
of state for HFC125+ Propane system.
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Table 3 Interaction parameter for HFC125+
Propane system and deviation of bub-
ble point pressure and vapor mole
fraction of HFC125 from CSD equa-
tion of state

T(K) fiz  RMS P (%) RMS y (%)
273.15 0.0902 4.488 3731
283.16 0.0889 3.890 4.644
293.15 0.0893 2.848 1.960
303.15 0.0862 2.4038 4513
31315 0.0952 2.186 1.779
Mean value 0.0899 3.164 3.325
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Fig. 4 Comparison of the vapor pressure for
HFC125+ Propane between the experi-
mental data and the calculated results
from the CSD equation of state.
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Table 4 Predicted azeotropic composition of HFC125+Propane mixtures using (y—x)= alx3+ a2x2

+azxt+ay
T (K) a1 a a3 W Azotropic composition
273.15 14.9586 -24.0619 11.6664 -1.56205 0.7432
283.15 11.3889 —195112 9.8847 —1.3057 0.8544
293.15 7.6993 —11.9345 5.3580 —0.5501 0.7416
303.15 14.3222 —20.8401 8.9083 —0.9746 0.7343
313.15 55134 —8.1363 3.4065 —0.2914 0.7147
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