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ABSTRACT

Desalination is getting more attention as an alternative to solve a global water shortage problem in the future. Especially,
a desalination technology is being expected as a new growth engine of Korea’s overseas plant business besides one
of the solutions of domestic water shortage problem. In the past, a thermal evaporation technology was a predominant
method in desalination market, but more than 75% of the current market is hold by a membrane-based reverse osmosis
technology because of its lower energy consumption rate for desalination. In the future, it is expected to have more
energy efficient desalination process. Accordingly, various processes are being developed to further enhance the desalination
energy efficiency. One of the promising technologies is a desalination process combined with Pressure Retarded Osmosis
(PRO) process. The PRO technology is able to generate energy by using osmotic pressure of seawater or desalination
brine. And the other benefits are that it has no emission of CO, and the limited impact of external environmental factors.
However, it is not commercialized yet because a high-performance PRO membrane and module, and a PRO system
optimization technology is not sufficiently developed. In this paper, the recent research direction and progress of the
SWRO-PRO hybrid desalination was discussed regarding a PRO membrane and module, an energy recovery system,
pre-treatment and system optimization technologies, and so on.
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.M B2 (Brown, 2015). £3] 2020 0= Bolxzalyl, 2%, 2l
L, FEOMoL BEew A9 ol =o] FEsAY

A 2ds), S ed, Ads) 357 59 2 B F5oR 450 IS Zor AYEal gtk o
o8 byl o] A AAACRE A3tE|ar gleh gA A A= =& 75 A5 sidsk] 91t oAl
AFS7HeE Adst= Qs A AAS & ARl & T ke theket =g 7)ol glow, 11 F
SotR o, A dat 715of wheh Akl HFEH E NME d|ed4s)t 7|40 A FES wa Qo)
= AIA QIS oF 40% of/do] Alada Aal Sl (Nijmeijier and Metz, 2010). a3} A2 1965
ok 202597 AlA 19 1/30] Adfd] & B A | ol g 15% ez G453 AFAE 2ol
of AFstaL, 237F & 73S AS Ao AW "o oW, A= 20181 oF 152714 7 Ao=

A= 3L QIth(Lu et al., 2015) (Fig. 1).
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Fig. 1. Desalination (SWRO & BWRO) Market Trend (2011-2018).
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Fig. 2. Cost and energy consumption (a) Water production cost breakdown, (b) Desalination power consumption.
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Fig. 4. Principle of PRO technology (a) water flux and AP, (b) Energy and AP (Source: Yip et al., 2011)
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Fig. 5. GMVP SWRO-PRO hybrid desalination system (a) PRO-turbine process, (b) PRO- 2PX process.
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