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Abstract

At the conventional membrane desalination process, insufficient investigations were carried on
the negative impact of algae pollution on the desalination results. A serious situation of reverse
osmosis membrane pollution occurs when algae outbreaks. A specially designed enhanced air flo-
tation process is used as a pretreatment process for the reverse osmosis membrane. After the
pretreatment system, the volume concentration of microbubbles has been greatly increased, the
microbubble particle size is more reasonable, and the dispersion ability is stronger. The algae
removal rate can generally reach more than 99%, which is greatly improved compared with the
conventional air flotation process. The effluent after air flotation pretreatment is strengthened,
and the algae removal ability is further enhanced by using an algicide. The optimally designed air
flotation process has broad application prospects as a membrane desalination pretreatment
technology.
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Figure 1. (a) Cumulative capacity distribution of different types of seawater desalination tech-
nology around the world; (b) Production capacity distribution of various seawater desalination tech-
nologies in the global region
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Figure 2. Typical large-scale sea water reverse osmosis membrane desalination process

B 2. SRR KRE RSB RIFEICR U T IER AN T Z Kk

HI/E 2 W LAE ARG RSOSE IR KR T2, B T2 RARARR Sk . Bl T 2 3 XK
RIS A BRI H P E, 5 RBER ARG NRE BT R TR Rl BRI AN ], 2d 2%
7 Ja BRI 2 B T B 2 A PO e ds . BIERS, MMEERBERERT, WnSBUEE
HRETG 3 PRKETNBE P KOKIR A, S B o BRI RSB AR I TS e, WLIA 3.

Figure 3. Algae microbial pollution of seawater desalination on reverse
osmosis membrane
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Figure 4. The average distribution of algae in the global sea area
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Figure 5. Schematic diagram of the enhanced air-float process
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Figure 6. SingSpring desalination plant process at Tuas Singapore
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Figure 7. The effect of strengthening air-flotation system on the removal of
algae. (a) The effect of concentration of coagulant and air bubbles; (b) The effect
of temperature of seawater and air bubbles concentration
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