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##4370353421 : MAJOR ENVIRONMENTAL ENGINEERING
KEYWORD : PERVAPORATION / ORAGINIC SOLVENT / TOLUENE /

TRICHLOROETHYLENE / SOLUTION-DIFFUSSION MODEL
NARUETEP LECKSIWILAI : RECOVERY OF TRICHLOROETHYLENE
AND TOLUENE USING PERVAPORATION PROCESS. THESIS ADVISOR :
SIRIMA PANYAMETHEEKUL, Ph.D., 129 pp. ISBN 974-17-4274-6.

The objective of this research was to determine the recovery of trichloroethylene
and toluene using pervaporation process according to effect of feed temperature (40-
70 °C) and feed flow rate (3.3-25.1 liter/hr.). The study involved 2 stages. The first
stage was the sorption test to provide a solubility of organic solution into the silicone.
Secondly, the removal of trichloroethylene and toluene using pilot scale pervaporation
process was conducted to evaluate ; removal efficiency, permeate flux, permeability,
selectivity, and pervaporation separation index. Based on such factors and the solution-
diffusion model, the optimal condition then, was gained. Regarding the former test, the
result revealed that a solubility of trichloroethylene was more than that of toluene. The
later experiment indicated that trichloroethylene and toluene removal were 98% and
97%, and the permeability of trichloroethylene and toluene were 7.2 x 10~ and 7.1 x 107’
m’/hr. respectively. Also, the removal percentage and the permeability were both
raised by increasing the temperature and feed flow rate. By contrast, the higher
temperature resulted in decreasing the selectivity. This was probably due to the water
flux was 2-3 times higher when increasing the temperature, in comparison to the
organic flux which was 4-8 g/m’-hr. The optimal condition having the maximum

pervaporation separation index were feed temperature at 50 °C and feed flow rate 25.1

liter/hr.

In short, the removal of trichloroethylene was slightly higher than that of toluene.

Moreover, the removal efficiency could be raised as a result of increasing temperature

and feed flow rate.

Academic year 2003
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