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A B S T R AC T

In this work, a novel air-bubbling vacuum membrane distillation (AVMD) process was con-
structed on the basis of traditional vacuum membrane distillation (VMD) process. Compressed 
air was pressed into the lumen side of the hollow fi ber membranes together with the hot feed 
solution just at the inlet of membrane module. So gas/liquid two-phase fl ow was formed in 
membrane lumen. Hydrophobic polyvinylidene fl uoride (PVDF) hollow fi ber microporous 
membranes were employed in this work. The effects of operating conditions, such as the feed 
air fl ow rate, the feed temperature and concentration on the performance of AVMD process 
were studied. The surface morphology of the PVDF membranes used in the VMD and AVMD 
process was characterized by scanning electronic micrograph (SEM). The results showed that 
the permeate fl ux increased as the air fl ow rate and/or feed temperature enhanced. The perme-
ate fl ux of VMD process was 22 kg/m2h when tested at 75°C with a feed fl ow rate of 120 l/h 
and a vacuum pressure of 0.085 MPa. While, the fl ux of AVMD process reach 40 kg/m2h with 
the aid of a gas fl ow rate of 60 l/h. The fl ux of the two processes both declined gradually as the 
feed concentration increased from 3.5 g/l to 300 g/l, but that of AVMD was much slower. The 
conductivity of the product water was kept lower than 3 μS/cm. SEM paragraphs showed that 
there’s much more salt deposition on the surface of the membrane used in VMD process than 
that used in AVMD process.
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1. Introduction

Membrane distillation (MD) is the combination of 
membrane technique and traditional distillation pro-
cess. MD is a promising technology for desalination [1]. 
In MD, only vapor molecules could pass through the 
porous hydrophobic membranes. It has advantages 
including lower operating temperature and pressure, 
high rejection for non-volatiles, high water production 
rate, possibility for the treatment of solutions with high 
concentration, and so on. While the disadvantages, such 
as the relatively low permeate fl ux and the fl ux decay 

due to the concentration and temperature polarization 
during MD process, are main barriers preventing it from 
real application [2,3].

Many researchers devoted to develop variable method 
to improve MD fl ux, decrease polarization and fouling. 
Phattaranawik [4] and Martinez [5] placed spacers in 
membrane module and got enhanced fl ux and reduced 
polarization effect during MD experiment. Toeh twisted 
the membranes into wavy shape, and specially designed 
membranes membrane modules with baffl es and spac-
ers [6]. Li designed rectangular cross fl ow modules for 
MD purpose [7]. These special designs on membrane 
modules improved the fl owing turbulence and surface 
shear, so higher fl uxes were obtained.
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