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Abstract l 953 00
The major objective of this work is the recovery of sodium hydroxide from textile mercerization by
a direct contact membrane distillation process. Hydrophobic microporous 0.22 pm PVDF and 0.2
pum PTFE membranes were used in these studies. The experiments were divided into 4 parts. First,
fluxes, temperature polarization coefficients, heat transfer coefficients, and membrane distillation
coefficients were determined. Deionized water was used as a feed at 40 - 70 °C and the permeate
temperature was fixed at 20 °C. The feed velocities were in the range of 1.85 - 4.63 m/s and the
permeate velocity was fixed at 2.10 m/s. The results indicated that the fluxes of the PVDF
membrane were higher than those of the PTFE membrane. The fluxes were found to increase with
the feed temperature and the velocity. The temperature polarization coefficients of the PVDF and
the PTFE membranes were between 0.903 - 0.928 and 0.901 - 0.915, respectively. The heat transfer
coefficients at the feed side were 12,800 - 34,000 W m?> K. The membrane distillation coefficients

of the PVDF and the PTFE membranes were 0.0011 and 0.0006 kg mhr 'Pa’, respectively.

For the second part, a sodium hydroxide solution was used as a feed. The fluxes were found to
increase with the feed temperature and the velocity. The dependence of the flux on the operating
temperature was more pronounced than that of the feed velocity. The fluxes were constant and the

membrane was not wetted out.

For the third part, a raw wastewater, a filtrated wastewater, and a clear solution obtained after

settling were used as feeds. In the case of using the clear solution as the feed, the fluxes were

constant. For the raw and the filtrated wastewaters, the fluxes slowly decreased and the membrane
was wetted out. At 50 °C and 2.78 m/s of feed velocity, the concentration of the clear solution
increased 1.35 times from the initial concentration after 14 hrs of operation. Additionally, pure

water was achieved from this process.

The last part was the study of a 0.2 lim hollow fiber PVDF membrane. The fluxes of the sheet
membrane were higher than those of the hollow fiber membrane but the rate of filtration of the

hollow fiber membrane was higher than that of the sheet membrane.





