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ABSTRACT

In this work, two-membrane distillation (MD) modes, direct contact MD, and sweeping gas
MD were investigated for synthesized and real (Persian Gulf) seawater desalination. A
commercial PTFE membrane with 0.22 lm pore size was characterized (using atomic force
microscopy and scanning electron microscopy) and was used for experiments. A multipur-
pose plate and frame MD module was used for desalination experiments. The effects of
various operating conditions and MD module design, as well as feed type on the permeation
flux have been studied. The feed temperature was found to be the most effective operating
parameter. The flow rate in both sides of the MD module was found to be effective;
however, the feed flow rate showed more influence. Both the investigated modes were
successfully applied for seawater desalination, whilst the direct contact mode seems to
provide more permeation flux. The results indicated that the MD module design has signifi-
cant effect on the overall efficiency. At optimum conditions, a 99% salt rejection was
achieved for both the investigated MD modes.
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1. Introduction

Today world’s demand for freshwater cannot be
met further by the available conventional energy
sources, such as oil and gas. Therefore, technologies
which use renewable energy and/or waste heat
sources for water desalination will fill an important

niche. In dry regions like those of the Persian Gulf
and Sistan Sea regions (in the south of Iran and the
north of Arabian countries), the situation is the worst
since the freshwater demand is mostly met by ther-
mal-based desalination plants and/or pressure-driven
membrane processes, all the mentioned desalination
processes are driven by fossil fuels.
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