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PTXdE 0|38t 1,1,1,2,3,3,3-Heptafluoropropane(HFC-227ea)
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Abstract — Vapor-liquid equilibrium(VLE) data are essential when using mixtures as refrigerant. At isothermal conditions,
near room temperature, VLE data of two binary mixtures containing 1,1,1,2,3,3,3-heptafluoropropane(HFC-227ea)+1-chloro-
1,2,2,2-tetrafluoroethane(HCFC-124), HFC-227ea+1-chloro-1,1-difluoroethane(HCFC-142b) were measured in this study. Lit-
tle difference in boiling point temperature between each component features both mixtures. Temperature, pressure, and liquid
phase composition were measured and vapor phase composition was determined with an equation of state. Both mixtures
showed nearly ideal phase behavior and were found to be non-azeotropic mixtures in igfgtelifference in boiling point
temperature. This result of study shows the fact that the formation of azeotrope can be predicted with not only normal boiling
point temperature or vapor pressure but with nonliisteaf mixture together.
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Table 1. Origin and purity of the components

Components
HFC-227ea

HCFC-124
HCFC-142b

Origin Purity (mass %)
Great lakes chemical corp. >99.9
Dupont 99.95

Ulsan chemical corp. 99.9

Table 2. Thermophysical properties of pure components

E ] vent

valve

Fig. 1. Schematic diagram of PTx apparatus.
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Components d(K) P(bar) w Source

HFC-227ea 375.0 29.1 0.356 a

HCFC-124 395.7 36.3 0.286 7
HCFC-142b 4103 40.4 0.230 18]

aGreat lakes chemical corp. data sheet
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Table 3. VLE of HFC-227ea+HCFC-124 system at 303.15 K 55
P(bar) )S.,exp yl,cal
4.40 0.000 0.000
4.66 0.162 0.195 50 F
4.71 0.208 0.245
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5.20 0.959 0.959
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Fig. 3. P-x diagram for HFC-227ea+HCFC-142b system at 303.15 K.

'g Table 5. Results of VLE correlation by Peng-Robinson equation of state
Q
g System T(K) k, |AP/Px100
HFC-227ea+HCFC-124 303.15 0.008 0.17%
HFC-227ea+HCFC-142b 303.15 0.0242 0.31%
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Table 4. VLE of HFC-227ea+HCFC-142b system at 303.15 K
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Fig. 4. Application of criteria for azeotrope formation. (a) HFC-227ea+
HCFC-124 (b) HFC-227ea+HCFC-142b
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: pressure [bar]

: saturated pressure [bar]

: critical pressure [bar]

: gas constant [J/mol K]

: temperature [K]

: critical temperature [K]

: reduced temperature [K]

. internal energy [J/mol]

: saturated molar volume [&fmol]
. liquid composition

: vapor composition

: solubility parameter [(J/cBf9]
: binary interaction parameter
: density [g/cr

: acentric factor
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