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Zero-energy seawater desalination based on development of draw solutions for
forward osmosis
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Magnetic nanoparticles having high osmotic pressure were developed for seawater
desalination by forward osmosis. Fabricated functional particles as draw solute showed performance of
two-thirds in comparison with the osmotic pressure of seawater. This magnetic particles showed good
dispersibility more than ten times after regeneration using magnetic force. Moreover, various polyamine
derivatives were developed as draw solutes. These polymer solutions showed the high osmotic pressure and
phase transition behavior of the lower critical solution temperature type. Therefore, this draw solute
can be regenerated by low-grade heat.

Furthermore, the flux model equation which can predict the FO flux using by various draw solutes was also
proposed in this work.
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Fig. 1 Comparison of reverse osmosis and

forward osmosis.
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Fig. 3 Forward osmosis process using magnetic
nanoparticles as draw solution.
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Fig. 4 Synthesis of Fe;0,@Si0,@Poly(NaAA).
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Fig. 6 TEM images of Fe;0, particles (A) and
Fe;04@Si0, (B). Magnetic property of
Fe30,@SiO,@Poly(NaAA) without eternal
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Fig. 7 Relationship between (a) Osmolality (b)

Require time and several particles.
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Table 1 Characteristic of synthesized polymers

Polymers Feed DM molar M, M,/M,
Y fraction [-] [kDa] [-]
poly(DM) 1 23.7 1.62
poly(DM-co-DE) 0.9 339 1.83
0.8 26.5 1.61
poly(DM-co-ME) 0.9 15.4 1.43
0.8 153 1.7
0.5 27.0 3.04
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Fig. 8 LCST of the polymer solutions without
COa,as a function of feed DM molar fraction in
copolymer synthesis.
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Fig. 9 Osmotic pressure of the polymer solutions
with/without CO, (feed DM molar fraction is 0.8
in copolymer synthesis).
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