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Table 1 Properties of refrigerant at 20 'C
Refrigerant Molar weight (g/mol) Boiling point (‘C) Viscosity (uPa-s) Dielectric constant  Density (kg/m°) Dipole debye
R113 187.37 47.6 700.16 24 1574.9 0.803
R123 152.93 27.8 442.60 4.67 1476.6 1.356
R141b 116.95 32.0 433.61 7.99 1243.6 2.014
R134a 102.03 -26.1 207.37 9.74 1225.3 2.059
F 2 REFMHEFIER
Table 2 Properties of surfactant
Sample Appearance Saponification  Hydrophile lyophile balance Acid number Others

Span-80  Yellow, viscous liquid 150~160

4.3~4.5

Dissolved in mild, halogenated hydrocarbon

<5. ) - -
50 and most vegetable oils, and dispersed in water
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Dispersion Behavior of TiO, Nanoparticles in Refrigerant

Bl Sheng-shan, SHI Lin, WANG Lei
(Key Lab. Therm. Sci. & Power Eng., Ministry of Education, Dept. Therm. Eng., Tsinghua University, Beijing 100084, China)

Abstract: TiO, nanoparticles are easy to aggregate during the preparation and use because of their strong surface effects. It is a key
problem for the application of TiO, nanoparticles in refrigerating system. The stability of TiO, nanoparticles in refrigerants was
systemically investigated with sedimentation, light transmission ratio index measurement and means of particle size distribution
measurement in this work. It has been revealed that the stability of TiO, nanoparticles in refrigerant is better, and the polarity and
dielectric constant of refrigerant are the main factors. Surfactant Span-80 might act as a dispersant in refrigerant. The effect of
temperature on the stability was significant. The results will provide the basic data for the application of TiO, nanoparticles in
refrigerator.

Key words: nanoparticle; refrigerant; particle size; surfactant; temperature



