
Effect of temperature difference on performance of membrane
crystallization-based membrane distillation system

Young-Sun Parka,b, Chang-Kyu Leeb, Seog-Ku Kimb, Hyun-Je Ohb, Sang-Ho Leec,
June-Seok Choib,*
aDepartment of Construction Environment Engineering, University of Science & Technology, Deajeon 305-333,
Korea
bKorea Institute of Construction Technology, Goyang-Si, Gyeonggi-Do 411-712, Korea
Tel. +82 31 910 0759; Fax: +82 31 910 0790; email: jschoi@kict.re.kr
cDepartment of Construction and Environmental Engineering, Kookmin University, Seoul 136-702, Korea

Received 16 March 2012; Accepted 15 June 2012

ABSTRACT

This study explores membrane distillation (MD) is suitable to recover pure water and to gen-
erate the supersaturation condition for the crystal formation. The system was carried out
under a different temperature of feed solution. It was observed that the increase in the mass
flux of product solution is due to the increase in the temperature difference between the feed
and product solution. Although the temperature difference is important for the mass flux of
product solution, it needs to consider a reasonable temperature difference. The highest rejec-
tion (%) was observed at feed temperature 60˚C and it is easy to control. It was found that
both surface crystallization and bulk crystallization influenced the flux decline of MD. Cal-
cium sulfate crystals can be produced by MD crystallization with a growing crystal size dis-
tribution and average size of 100 lm.
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1. Introduction

As water resources become more limited, desalina-
tion of water containing salt (i.e. seawater, brackish
water, and wastewater) is becoming a significant tech-
nology [1,2]. Since desalination market is now moving
to SWRO, reverse osmosis (RO) market is growing
rapidly. There are some problems in the application of
RO for desalination. The first one is that RO recovery
varies from 35 to 50%, which results in a limitation of
the water production capacity [3]. Depending on the

RO recovery rate, the volume of RO brines is deter-
mined and it must be handled and disposed off prop-
erly. RO concentrate contains dissolved and
particulate contaminants removed from the feedwater
and may contain chemicals from pretreatment facili-
ties [4]. Membrane distillation (MD) is a thermal pro-
cess, in which only vapor molecules transport through
porous hydrophobic membranes. It is one of the
promising technologies to resolve water shortage
issues. The advantages of MD include (1) lower oper-
ating temperatures and vapor space than multistage
flash and multieffect distillation, (2) less operating*Corresponding author.
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