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Study on Treatment of Coal Gasification Wastewater by Catalytic
Ozonation of Cow-Dung Based Activated Carbon(@ Fe;0,

HOU Sen, MA Cui, JIA Shengyong, HE Zhengguang

(School of Water Resources and Environment, Zhengzhou University, Zhengzhou 450001, China)

Abstract The catalytic ozonation process was used to treat the biological pretreated coal gasification
wastewater. The bioactive carbon was made from cheap cow dung. And the magnetic catalyst cow-dung based
activated carbon(@Fe; O, was prepared by co-precipitation method. The effects of pH value, ozone and catalyst
dosage on the catalytic performance were studied. The results showed that chemical oxygen demand (COD)
and UV, removal rate reached at 72.4% and 91.4% respectively under the conditions of ozone inlet rate 0. 6

', ozone concentration 4. 45 mg « ™', catalyst dosage 2 g » L' and initial pH value 7. 2. The results

L ¢« min
of three dimensional-excitation matrix fluorescence spectroscopy (3D-EEM) and five-day biochemical oxygen
demand (BOD;) showed that the catalytic ozone system had a good removal effect on the organic matter in
wastewater, and the biodegradability of effluent was significantly improved. Electron paramagnetic resonance
spectrometer (EPR) test confirmed that cow-dung based activated carbon(@ Fe; O, could improve the effect of
ozone treatment by promoting the production of « OH.
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Tab.1 Relationship between ozone inlet velocity and concentration

Ve(O;)/L + min! 0.2 0.4 0.6 0.8 1.0

p(0,)/mg « L7 5. 61 4. 89 4.45 4.29 4.23
M GB 11914 — 1989 (7K BT A2 W 4 ek 7 B TR 4 16 ) 1Ay ML 2 SR 0 & &K e iy CODM L il 4
R 0. 45 pm 3 B3 & K BE. SR Fl MAPADA /3100 #4356 56 BE 11 (1 g 38 33 36 AU 28 A8 B2 @)D I 2
UV, (P 254 nm) 5 FI T X Pert PRO B LR AT 53 A7 22 WA A9 BH2A BD #E4T XRD 387 CRpL € 4 42
Ko FEH AR 40 KV, LN 40 mAL20 05 5°~757) 5 5k A S-4800 BRI iy 7 BB (H A H S22
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R P AL (B A & 5e 28 i) FEAT B BEA I 5 2R FH F4600 U5 70 606 B CH A H Sz 28 w)D 73 Bk
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Fig. 2 SEM photographs of samples
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g. 3 Effect of initial pH value on removal efficiency of COD and UV, in catalytic ozonation
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Fig.5 Effect of ozone volume flow on removal efficiency
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Fig. 7 Effect of catalyst dosage on COD and UVy;, removal rate in different reaction systems
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Fig. 8 3D-EEM fluo spectra of samples
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