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Treatment of coal chemical wastewater by Mn-Ti-Mg/Al,O,

catalyzed ozonation process
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(1. Beijing Key Laboratory of Fuels Cleaning and Advanced Catalytic Emission Reduction Technology ,
Beijing Institute of Petrochemical Technology , Beijing 102617, China ; 2. Beijing Zhongguancun
International Environment Industry Promotion Center Co., Ltd., Beijing 100071, China )

Abstract: Metallic composite catalyst Mn—Ti-Mg/Al,0,was prepared by impregnation method and characterized by
SEM-EDS, XPS, BET to display the appearance and investigate the atomic composition, existence of metal ele-
ments, specific surface area and the average pore size. In addition, the pH, . of composite catalyst was analyzed. The
composite catalyst was used for catalytic ozonation treatment of the coal chemical wastewater and the catalytic activ-
ity was evaluated. The effects of catalyst dosage, O, flow rate and initial pH of solution on its catalytic performance
were investigated, and its stability was also studied. The results showed that the Mn-Ti-Mg/Al,0, composite catalyst
had a good effect on catalytic ozonation treatment of coal chemical wastewater. The increase of catalyst dosage and
ozone flow rate was conducive to improving the removal rate of COD in coal chemical wastewater, and the wastewa-
ter was easier to be treated under alkaline conditions. The pH of wastewater declined after the catalyzed ozonation
process, which caused the metal cation leaching and deactivation of composite catalyst. Under the conditions of tem-
perature 22 ‘C ,initial pH of the solution 7.8, catalyst dosage mass concentration 10 g/L, ozone flow rate 1.0 mg/min,
and reaction time 40 min, Mn-Ti—-Mg/Al,0O, was used to catalyze ozonation treatment of coal chemical wastewater,
the COD, BOD,, NH,-N and other indicators of the treated wastewater met the Emission Standard of Pollutants for
Coking Chemical Industry (GB 16171—2012). GC-MS analysis results showed that the organic pollutants of coal

chemical wastewater were mainly phenols, alkanes and other substances, and Mn-Ti—-Mg/Al,0, catalyzed ozonation
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process could cause well degradation of organic pollutants in the wastewater.

Key words: metal load ; Al,0,; catalysis ; ozone ; coal chemical wastewater
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Fig. 1 The schematic diagram of experimental setup
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Fig. 2 SEM spectra of support and catalysts
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Table 1 The EDS analysis of catalysts
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Fig. 3 XPS spectra of catalysts
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BT pH, B0 L 25 0 T 2.

F2 BERMEMFE BET 470 pH, WE

Table 2 BET analysis and pH, , determination of
support and catalysts

%MN,'{]/

B ttﬁz[ﬂ]/ﬂl/ TR LIRS

m (m*+g™) (em’-g™) nm PH,,.

ALO; 327.22 0.49 5.72 7.3
Mn/AL0O, 287.97 0.54 6.18 5.3
Mg/ALO, 222.09 0.45 6.81 5.2
Ti/ALO, 267.73 0.48 6.13 5.0
Mn-Ti-Mg/ALO, 29245 0.59 6.77 6.6

HY % 2 AT AL, T PR ALO, 2R AR 1A B R Y b R T
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Bk b I8 4 I A B 3 T AR R RIS ST Y
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Fig. 4 Treatment efficiency of various reaction
systems for coal chemical wastewater
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A58 s () DAY ) Ak B ASAR
23.1 EALA E AT
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b T 7K A AR (R 5 ), S 56 25 2 LIS

00 , con

——10g/L
80 F 16 g/L

—v— / /5
ol 20 g/L /; .
/-/ "
i

40

COD% [ # /%

20 -

0r

0 10 20 30 40
i 18] /min

B5 MEAFRMEN COD EBRENFIT
Fig. 5 Effect of catalyst dosage on COD removal rate

H S AT B T 7R 15 B B 3 R 2 0
PR COD Y L BR R B4R T, 1 Ui A Ak L 8 S Ak S
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6.65% , 38 e BH 5 U /0N o U BH X0 A Ak ) 40 i S #
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FEL Tl 1 3%, BT ok o TR 1 v el L AR 0 A 3 o A
S B AL I i . ARSI R 25 A IR R N &
et T 2 250 R A A AL R B B R R 10 g/Ls
232 RAR®

TEIR 22 °C W1 bR pH 7.8 Ak 7 8 i
BE10 /L 261N, % 527 5L %00 3 X b T 0% Kk Ak
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Fig. 6 Effect of ozone flow rate on COD removal rate

181 6 AT 1, B 7K COD 2 B 56 Bl 25 5L 480U 2 11
oA pri TE AR TR AN K . 2 R B 40 min,
B 1.0 mg/min 38 1 2 1.8 mg/min B, & /K
COD L BRr# 68.9% 2 T+ & 76.61% , J& /K ¥ 1 COD
24 156.0 mg/L, V1545 2] F AL B X COD 1) 2% Bk
A M 1.34 mg/mg [ 2 0.83 mg/mg, ¥ T Tl & K
A BT 20 T SR R AR H A L 1
B Mn-Ti-Mg/AL O, M fb 5L 50 & b 2 AR B AT 52 B3 h
F A

AR R B R T R K A B GCR
ZEA 2 IR SL AR R A IR, i 22 50 P AT R e
B M 1.0 mg/min,

233 EiEkAE pH

JEAL TR K JFOK 00 16 pH 290 7.8, R R B

PH 1 K pH L, % SV W T iR pH X Ak T2 K Ab 3

—119—



KR

Tl K AR 3 2023-03,43(3)

BRI FE M o T A% i IR A% 1 R R T A R
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Fig. 7 Effect of initial pH of solution on COD removal rate
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Fig. 8 Reuse results of composite catalyst
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Table 3 EDS of composite catalyst before and after use
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Fig. 9 Variation of peak area of organic
matters in GC-MS spectra
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