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Influencing factors of advanced treatment of biochemical tail water of
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Abstract ; In order to study the influencing factors of the ozone catalytic oxidation technology for the deep treatment of
the biochemical tailings of coking wastewater, the effect of COD of wastewater ,the reaction pH,the amount of hydrogen
peroxide dosage ,the catalyst dosing ratio and reaction temperature on the biochemical tailings of ozone-catalyzed oxi-
dized coking wastewater was explored by means of a single factor test using an independently designed ozone fixed bed

reactor test device. In addition,with the help of mathematical optimization and analysis models, the interactive effects
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and correlations of various factors on COD and phenol removal rates are predicted , compared , and analyzed. Based on
the single-factor test and the Box—Behnken Design model with response surface optimization ,the influence intensity of
pH, catalyst filling ratio, and hydrogen peroxide dosage on the biochemical tailings of ozone-catalyzed coking
wastewater was analyzed in depth. The model proves that the model is highly fit. The single factor test results showed
that the optimal removal rate of wastewater COD was 57.72%. The reaction conditions at this time were ; The COD is
120 mg/L., the reaction pH is 6. 0, the mass concentration of O; is 100 mg/L, the mass flow of ozone O, is
1. 56 mg/min ,the catalyst dosage ratio ( catalyst quality and wastewater quality ratio) is 5 : 1,and the mass fraction of
hydrogen peroxide is 0. 08%. The response surface optimization model results show that the interaction between pH
and catalyst dosing ratio is the strongest,and it contributes a large value to the final removal rate. The correlation coef-
ficient of the quadratic polynomial simulation is high,which is R*=0. 964 6, indicating that the model has a high de-
gree of fit. GC—MS was used to further analyze the changes of organic components during the ozone fixed bed advanced
treatment of the coking wastewater biochemical tail water. The results confirmed that after ozone catalytic oxidation
treatment , the macromolecular organic compounds in the wastewater had been converted to smaller molecular weight
substances. The presence of phenol was not detected in part of the test,and the ozone—catalyzed oxidation of COD and
phenol in the biochemical tail water of the coking wastewater had a significant removal effect.

Key words :ozone catalytic oxidation ; coking wastewater tail water ;response surface model optimization ;fixed bed ad-
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Fig. 1  Effect of O; mass concentration performance of bioche-

mical tail water by ozone catalytic oxidation treatment
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biochemical tail water by catalytic oxidation of ozone
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biochemical tailwater treated by ozone catalytic oxidation
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Fig. 6 Effect of H,0, dosage on performance of biochemical
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Table 2 Response surface test design and results

K i {E COD %k TR ST vk S SRR
WS 0 R MBS pH H,0, RS /% %/ (mg - L7 /%
1 1 0 0 -1 76. 30 A —
2 0 0 -1 -1 49. 63 0.3 96. 25
3 0 1 -1 0 54.07 0.2 97.50
4 0 0 0 0 56. 30 0.2 97.50
5 0 -1 -1 0 54. 81 0.2 97.50
6 0 -1 0 1 44, 44 0.2 97.50
7 -1 0 0 -1 76.30 A —
8 1 -1 0 0 81.48 AA —
9 1 0 -1 0 80. 00 A —
10 1 1 0 0 80. 00 RA —
11 0 0 -1 1 51.85 0.1 98.75
12 0 0 1 1 54.07 0.1 98.75
13 -1 0 0 1 42.22 0.2 97.50
14 0 0 0 0 56. 30 0.2 97.50
15 0 -1 1 0 54.81 0.2 97.50
16 0 0 1 -1 51.85 0.3 96.25
17 1 0 1 0 82.22 A —
18 -1 0 1 0 60. 00 0.3 96.25
19 0 0 0 0 56. 30 0.2 97.50
20 0 1 1 0 55.56 0.2 97.50
21 -1 0 -1 0 57.78 0.4 95. 00
22 -1 -1 0 0 60. 74 0.3 96. 25
23 1 0 0 1 85. 19 A —
24 0 -1 0 -1 54,07 0.3 96. 25
25 0 0 0 0 56.30 0.2 97.50
26 0 0 0 0 56. 30 0.2 97.50
27 0 1 0 -1 51,11 0.3 96. 25
28 0 1 0 1 54. 81 0.1 98.75
29 -1 1 0 0 59.26 0.4 95. 00
2.2.3 TRIENHEEA AL FH R 27. 22, 3 Uh B iR AU Y i R A R A B
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Fig. 7 Response surface analysis of biochemical tail water for coking wastewater treatment by ozone catalytic oxidation
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TR BN 1. 24% , I B AR $8 3K 45 10 B
COD £ Bk K 85.54%, 54, @ik & 3 vl 40,
Fe-Ti/NTi@ y-Al,0, O, f# 1k 7 %F £ 1k J& 7K 19 4=
TR 7K Hb i 28 W 25 R A8OR B A, BB A 2 B vp T
RS 2R A7 AE
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Table 3 Variance analysis of the quadratic regression model ( with COD removal rate as the response object)

7 ZEHRIR SFIT R A #5 F P
AR 3 927. 326 049 14 280. 523 289 2 27.215 025 57 < 0.000 1
A 1 384.362 14 1 1 384.362 14 134.304 182 5 < 0.000 1
B 1. 646 090 535 1 1. 646 090 535 0. 159 695 817 0.695 5
c 8.962 048 468 1 8. 962 048 468 0. 869 455 006 0.366 9
D 59.259 259 26 1 59.259 259 26 5.749 049 43 0.031 0
AB 0 1 0 0 1.000 0
AC 0 1 0 0 1.000 0
AD 461. 454 046 6 1 461. 454 046 6 44.768 060 84 < 0.000 1
BC 0. 548 696 845 1 0. 548 696 845 0. 053 231 939 0.820 9
BD 44. 444 444 44 1 44. 444 444 44 4.311 787 072 0. 056 7
cD 0 1 0 0 1.000 0
A? 1 594. 582 237 1 1 594. 582 237 154. 698 729 1 < 0.000 1
B 11.962 579 86 1 11.962 579 86 1. 160 552 187 0.299 6
c? 8.922 502 75 1 8.922 502 75 0. 865 618 47 0.367 9
D? 59.343 293 91 1 59.343 293 91 5.757 202 069 0.030 9
e 144. 307 270 2 14 10.307 662 16
AR 144. 307 270 2 10 14. 430 727 02
aliiR 2 0 4 0
BR2E 4 071.633 319 28
. (2] FEE 8 TR, 5. FAH Fenton RF 1k Ak IR BETTTE
3 & i VAT A K )] 5650 T 254, 2014,8(7) 26582664,
s > L - WANG Jianbing, SHI Ting, CHENG Junyang, et al. Deep treatment
( l)ﬁﬁi%igﬁXj 03 {&4h/§h{£ék1k%7k E@ of coking wast:watcr wili combination yuf gheterugencufs catalytic
SRR S ’ ALK COD Ji B Y Fenton reagent oxidation and coagulation-sedimentation process[ J].
120 mg/L Wi BE A 30 °C [ b pH {H K 6.0, 0, Chinese Journal of Environmental Engineering,2014,8(7) ; 2658—
J e EE S 100 mg/L .0, Bl it A 1. 56 mg/min 2664.
AFIBFE LN 5 ¢+ 1. H,0, Bl 280l 0.08% i, (3] HIKEE KUMM, 2R UL, . sh Al ST HIAL 3£ A Mk 9 5%
BRSNS COD AR LB %K 57. 2% WFE[ 1], Tk AbFE 2014,34(4) :51-54.
(2) 3 PO AR 7258 5 26 3 O, LEI Qingduo, LIU Yllm,C“.U Qiyuan, et al. Expenmemal.reseérch
L . . on the pretreatment of coking wastewater by electro-catalytic oxida-
J5 i e B 300 mg/L, HLUST I 5.76%  pH tion[ J]. Industrial Water Treatment,2014,34(4) ;51-54.
5.54 H,0, BEEDEON 1. 24% B BARIFII IS (4] Fimm k5o, 28 & % S0l BE K K R s L B I %
COD E[G#H 85. 54% Wi [ A A I AH ¢ R R = Jm YRR ). AL TR, 2011,30(1) :225-232.
0.964 6, 1‘% Sidl) *ﬁ jt /z% ﬁiﬁz% , %é /7?12 ?ﬁ Pidl ﬂ L %747: *% WEI Chaohai, ZHU Jialiang, WU Chaofei, et al. Influence factors
96. 46% (117 {EQ 1 430 of coking wastewater components and poﬂuli():l c)on;rzosl[ J2 ]32 Chemical
. ] . Industry And Engineering Progress,2011,30( 1) ;225-232.
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