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Abstract
Pervaporation is promising a membrane process for
purification of highly saline waters beyond the capacity of
conventional processes such as reverse osmosis. This project
is specifically studying the efficiency of the cold trap
condenser used for the system to collect the purified water. It
is unknown whether the current cold trap method is the most
efficient for water capture. A pervaporation system was
modified to isolate the cold trap and study the efficiency of
water vapor capture. The value of efficiency found will be
used to complete a thermodynamic model of the
pervaporation system.
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Methodology
A vacuum flask was filled with deionized water then sealed
with a vacuum plug. It was connected to the open end of the
pervaporation system using some piping. All connections
were sealed with plumber’s caulking then wrapped with
Parafilm when necessary for a better seal. The vacuum flask
and piping made up the vacuum flask unit. This vacuum flask
unit was massed before being connected to the system. The
dry cold trap was massed before being connected to the
pervaporation apparatus. The cold trap was submerged in
liquid nitrogen in an insulated container. Once everything was
connected, the high vacuum pump was turned on for five
minutes. After the time passed, the pump was turned off, and
the vacuum flask unit was disconnected and massed. The cold
trap was then disconnected from the system and massed.
This process was completed repeatedly 4 more trials, and the
whole process was done for 10, 15, and 20 minute runs.

0.00

25.00

50.00

75.00

100.00

125.00

0.00 5.00 10.00 15.00 20.00 25.00

%
 E

ff
ic

ie
n

cy

Run Time

% Efficiency vs. Run Time

Acknowledgements
Elisabeth Thomas, Ph.D. student
Pinar Cay-Durgun, Post-Doctorate Researcher
Nanotechnology-Enabled Water Treatment (NEWT) Center

Results
Regardless of the amount of time that the system is left
running, the efficiency of the cold trap condenser should be
consistent. An ANOVA analysis was done on the data to
discover whether the variance was significant. The results
showed that the variation between the groups of trials were
statistically significant, and it was discovered that the
differences between the 5- and 20-minute runs and between
the 10- and 20-minute runs were the issue. Although
additional experiments have to be conducted, the efficiency
of the cold trap condenser is confirmed to be above 75% from
the data. There may have been extra error with the 20-minute
trials as the system was speculated to be leaking.

Conclusion
The system had varying efficiencies, and it was speculated
that the system had begun leaking, which may have
contributed to the variance between the runs.

Future Research
The system will have to be analyzed for sources of leaks
before additional trials of the 20-minute runs are conducted.
The data from this research will be used in Ph.D. student,
Elisabeth Thomas’s thermodynamic model of the
pervaporation system.
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