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Abstract;  The catalytic ozonation system with nano-MgO as catalyst was developed to treat
biologically pretreated coal gasification wastewater, and the mechanism of catalytic ozonation was
explored. Nano-MgO ( mean particle size of 17. 1 nm) was prepared by homogeneous precipitation
method, and the effects of mass transfer by ozone, tert-butanol ( TBA) and phosphate on activity of the
catalyst were explored. The addition of nano-MgO not only reduced the exhaust ozone concentration and
increased ozone transfer rate, but also accelerated the ozone decomposition, decreased the dissolved
ozone concentration to 1. 1 mg/L and improved the ozone utilization efficiency. When the pH value was
closed to the zero charge point on the surface of the catalyst, the efficiency of catalytic ozonation process
was the highest, achieving 75.1% of COD removal, and the introduction of TBA and phosphate in the

system significantly reduced the COD removal efficiency. It was revealed that the catalytic ozonation
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followed the - OH mechanism. The hydroxyl group on MgO surface was the active site. Ozone reacted

with the hydroxyl groups on catalyst surface to generate

+ OH, which degraded pollutants rapidly to

improve wastewater treatment efficiency. This provided an efficient method for advanced treatment of coal

gasification wastewater.
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Fig. 1 Schematic diagram of catalytic ozonation experimental
device
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Fig.2 Change of dissolved ozone concentration in ozonation
and catalytic ozonation systems
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Fig.3  Effect of pH value on COD removal by catalytic
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Fig.4 Effect of TBA on COD removal by catalytic ozonation
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Fig.5 Effect of phosphate on COD removal by catalytic

ozonation

2.5 EARFEMLIE

AR A Aok MgO (I BV I E 2 BR 2 1%
(15 COD , K AL S 4 AL X 15 B Y 25 BRAURE
W A FH A RZ IR AR /N, Al 2 AN it [ 6 DMl R
AR ROV HLEE . 598K MgO Bk 5, 1
45 RN S TR AR A H A
OH ™, BEIMIE i — 2 BUR R R i AL, RASY0K
MgO I NI B HL TG54, SR 5 1% 4 i e
A 0y I3 F R I—HO, o [/ 7K R 45 T
H—HO, I ERZAHEN - OH FIF I B HE, Homt 58
JT — A B RIAE A2 B - OH 5 7K i 3

Py bRId STV, MTI 2 e X 1R 7K AL BRASCR
_O/O% —O/O;\O

- -OH
wrem(

6 EURESELHRENE
Fig.6 Mechanism of catalytic ozonation
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