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Viscosity Measurement System of Vapor-Liquid
Saturated Solutions and Property Test

ZHANG Yao., ZHU Shanshan, SUN Yanjun, WANG Xiaopo

(Key Laboratory of Thermo-Fluid Science and Engineering, Ministry of Education, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In the literature, the investigation on the viscosity of saturated liquid-fluids at the
vapor-liquid equilibrium condition is very scarce. In this work, an experimental system to
measure the vapor-liquid saturated solutions, which combined the vapor-liquid equilibrium
equipment with the dual-capillary viscometer, was established. The liquid viscosities of pure
ethanol, n-heptane and 1-hexyl-3-methylimidazoliumb is ( trifluoromethylsulfonyl ) amide
(LHmim ][ Tf,N]) were measured firstly to check the reliability of the dual-capillary viscometer.
The average absolutely relative deviation between the experimental data and the calculated results
in the literature are 1.13%.0.89% and 2.15% for the three substances, respectively. In
addition, the viscosities of [ Hmim ][ Tf,N] with saturated R134a were measured at temperatures
of 298.15 K, 323.15 K and 343. 15 K and different pressures and gas phase mole fractions. The
viscosity data were correlated as a function of temperature and mole fraction. The experimental
results were compared with the calculated values, the average absolutely relative deviation of
experimental values and calculated values is 1. 42% and the maximum deviation is 2. 86 %. All the
results show that the established experimental system is reliable.

Keywords: saturated vapor-liquid mixture; solubility; viscosity; dual-capillary
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