$49% 2 W 17 A= S D | A NE= SO SO Vol. 49 No.2
2017424 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Feb. 2017

5538 B L 3 3R 4K 5 S o AL TR A S P Uk it M B

JEYE SRR BopkiE
(LT PR 37 9 UG ER R F 45 A A5 A B R R B 5 S il == (Wi TR 220 ) , Bl 3100235
23R T KGR AIK FREE B 5 H A SEI0 = (AR IE Tl KR2#%) MG /R I 150090)

OE: ONARE R AR AE AR E KA KB A P AR T e, IR R AR TR T R R B, DAY KT R N R
el &mRETUER , XAZREF LB BELEE SN A NY (EE N Mn, 0,1 Fe,0,, it HE 4 5 H 15.52% Fn
7.45%) , Fl & R TR 2 8 327.5 #1339.0 m* /g Y R AR FIREBEF RN, BHOANEREERTRAANE AT
ey i B iE AL FE JE K COD TOC B B} Fn & 8T B E 251 41~43,19~20,0.6~0.9 F1 4.3~4.5 mg/L, 33k Z 3437 A &
BN R AR ERENREALIE 18 o/h FHT,BALF B E K B A ERE 40%, 15 1.24 mg/mg( 2
COD i), BE MR T ¥ BTl A A L Fr e b A, E 4 50 Rk B A A LiE4T,COD BB TH 5.2 % B LH
RAT I ROE M, B A AR A 5000 /L AR ABAANEARETHRE EFTARTHELROBEAMS ,EH T &
1t B R AL TR ) SR K.

. R A EAREMRAABAF ;T AT IR PR LR

FESES . X703.1 XERFRERD: A XEHES: 0367-6234(2017)02-0085-07

Advanced treatment of coal gasification wastewater using catalytic ozonation by
sewage sludge based activated carbon as catalysts in pilot-scale
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(1.Key Laboratory of Recycling and Eco-treatment of Waste Biomass of Zhejiang Province (Zhejiang University of
Science and Technology) , Hangzhou 310023, China; 2. State Key Laboratory of Urban Water Resource and
Environment ( Harbin Institute of Technology) , Harbin 150090, China)

Abstract: In order to solve the biologically pretreated coal gasification wastewater (CGW ) still contained a large
number of toxic and refractory compounds, posing great hazard to the environment, sludge based activated carbon was
prepared from the sewage sludge produced during gasification wastewater (CGW) treatment via the loading process of
manganese and ferric oxides (main Mn,0, and Fe,0,, loading dose of 15.52% and 7.45%, respectively), and the
zone catalysts exhibited a specific surface area of 327.5 and 339.1 m’/g. Pilot-scale tests demonstrated that the
additive of the prepared catalysts significantly improved the removal efficiency of pollutants during ozonation
treatment, with an effluent COD, TOC, total phenols and NH," =N concentrations of 41-43, 19-20, 0.6-0.9 and
4.3-4.5 mg/L., respectively, can meet class-1 criteria of the Integrated Wastewater Discharge Standard. Moreover,
utilization rate of ozone with catalysts additive (1.24 mg/mg) increased 40% as compared with the test only with
ozone additive, would significantly save the operation cost. In comparison with the fresh catalysts, COD removal
efficiency only decreased by 5.2% after 50th successive catalytic ozonation. The cost of catalysts production was about
5 000 RMB/1t average. Overall, efficient, stable, economical and sustainable characteristics of the prepared catalysts
made it suitable for advanced treatment of CGW.
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Fig.1  Schematic diagram of the pilot-scale catalytic ozonation
process
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Tab.1 Physicochemical properties of the prepared catalysts
Sger/ Vineso (macro)” Vinieno”’ L/ K5/ c/ o/ N/ n/ Fe/ Mn/
HEAFH
(m?-g™h) (em® - g™y (em®-g') nm % % % % % % %
SBAC 398.6 0.221 0.141 3.725 14.64 62.18 20.25 3.12 1.29 0.78 0.03
MnO,_/SBAC 327.5 0.204 0.122 3.318 17.46 60.34 18.64 3.85 1.12 0.47 15.52
FeO,/SBAC 339.1 0.211 0.127 3.371 16.51 61.27 17.28 4.19 1.32 7.45 0.02
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Fig.2 XRD of SBAC and the prepared catalysts
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Tab.2  Result of extraction toxicity mg - L'
JLE  JABER SBAC W0/ O Wﬁlﬁ
SBAC  SBAC R
Cr 0.45 0.23 0.34 0.27 15
Cu 0.73 0.53 0.64 0.59 100
Cd 0.05 0.03 0.04 0.03 1
Zn 0.47 1.29 1.12 1.32 100
As 0.37 0.13 0.16 0.19 5
Pb 0.26 0.15 0.22 0.17 5
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B 5115571 72.1 (MnO,/SBAC il FeO,/SBAC)
F152.2 %, Bl LA E AL AR = T 30% F1 10%. 1
H.,SBAC 5GP & ( AC) FIMEALTE AR LA
W14 25 5, AC b R AU AR XTI 7K COD Z2BR R H
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Fig.3 Performance of pollutants removal in catalytic ozonation
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Tab.3  Pollutants evolution in the raw and treated wastewater by

ozonation without and with catalysts mg - L'
IKFE CoOD  TOC ey NH,*-N  BOD;
JFK 150+25 50+10 30+5 30+5 9+1
Ul O, 87+8 37+5 3.1£0.6 17.5+2.1 12.3%1.5
0,+SBAC 72+5 30+3  2.3+0.3 12.2+1.5 15.7+£2.7
0;+Mn0O,/SBAC  41+4  19x1 0.6+0.1 4.5+0.5 18.4x1.4
0;+Fe0,/SBAC  43+5 20+1 0.9+0.1 4.3+£0.6 19.2+£2.5
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Fig.4 Change of biodegradability during the catalytic ozonation
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Fig.5 Evolution of ozone utilization rate in catalytic ozonation
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