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Fig.1 Experimental setup
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Fig.2 Effect of TCB initial concentration on the removal rate of TCB
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Fig.3 Effect of ozone conversion rate on the removal rate of TCB
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Fig.4 Effect of H,0O,concentration on the removal rate of TCB
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BINEH0.39 mmol - L~ 25 R LB, B pH (HIYTHE, TCB YRR AR N 44 &, 24 pH =10. 1 B, TCB
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Fig.5 Effect of pH on the removal rate of TCB
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Table 1 Factors and levels of the designed experiments

. . St KT
A% ity <KV
-1 0 1
TCB HJ A e BE X mg-L " 0.3 0.5 1.0
pH f& X, — 2.05 6.85 10.1
Hzozﬁﬁ”% X3 mmol - L ™! 0.22 0.39 0.70
0, % k% X, % 10 50 100

LA TCB WAV EE pH B H, O, B hiE O, 5 Ak [ AR &, DL TCB 2 6 358 A Wi Ly {BL 4 37 A 7R | 34
TCB 2B 0 AL A .

Y=B, +B,X, +B,X, + B,X, + B, X, + B,X, X, + B,X, X, + B,,X, X, + B, X, X, + B, , X, X, + B, X, X, +
B, X; + B, X, + B, X: + B, X,
A, Y g TCB EBRFBYTAE ; B, AW EOW; B, \B, By W& REG B, B,y By WAL HINZE, B, B,
By IR FR AL

Hi Design-Expert 4%} 29 />S50 s 9 TCB 2 B Z8 A7 819 23 B 45 Hh R B R Jy 22 0 i 26, DL
#23.
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Table 2 Program and test results of RSM
2 X, X, X3 X, TCB X BR#%/%
1 0 1 0 -1 86.9
2 0 0 0 0 87.8
3 -1 0 -1 0 89.2
4 0 0 -1 -1 86.2
5 0 -1 0 1 91.2
6 0 0 0 0 89.2
7 0 1 1 0 85.4
8 0 0 0 0 88.1
9 1 -1 0 0 87.9
10 1 0 0 1 9.5
11 0 -1 1 0 87.6
12 -1 0 0 1 94.7
13 0 1 0 1 9.5
14 0 -1 1 93.2
15 0 1 -1 82.2
16 0 -1 0 -1 85.4
17 -1 1 0 0 92.6
18 -1 -1 0 0 90.4
19 1 -1 0 86.8
20 1 0 -1 79.3
21 0 -1 -1 0 85.8
22 1 1 0 0 83.3
23 0 0 0 0 91.3
24 0 0 0 0 90.2
25 -1 0 0 -1 85.7
26 0 1 -1 0 89.2
27 -1 0 1 0 91.5
28 0 0 1 1 93.3
29 1 0 1 0 88.8
®3 IENE
Table 3  Analysis of variance
J5 22K S5 A Iy 2 F1H P>F B
i 317. 8688956 14 22.70492 7.082412 0.0004 *
X, 30.91579184 1 30.91579 9. 643652 0.0077 *
X, 3.195980388 1 3.19598 0.996931 0.3350
X5 0.700351494 1 0.700351 0.218463 0.6474
X, 210. 3563037 1 210.3563 65.61705 <0.0001 ok
X, X, 13.75015781 1 13.75016 4.289126 0.0573
XX, 2.483358523 1 2.483359 0.774641 0.3936
X, X, 8. 980072856 1 8.980073 2.80118 0.1164
X, X, 6.827513104 1 6.827513 2.129726 0. 1665
X, X, 0.064967128 1 0. 064967 0. 020265 0.8888
X, X, 4.351673359 1 4.351673 1.35743 0.2635
X2 2.909417115 1 2.909417 0.907543 0.3569
X2 3.452558463 1 3.452558 1.076967 0.3170
X2 2.174792148 1 2.174792 0. 678389 0.4240
X2 2.389604397 1 2.389604 0.745396 0.4025
B2 44.88144918 14 3.205818
JAU S 36.37344918 10 3.637345 1.710082 0.3190
alifR 2% 8.508 4 2.127
SR 362.7503448 28

e P> FAE/NT 0.0001 R, « P>F{EH/NTF0.05 i,
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FIFH Design-Expert #5111 483K 3 fiie 848747 Box-Behnken #0445 1 A [EIH 75 72 R
Y=88.87 —1.71X, —0. 60X, +0.27X, +4.9X, - 1.74X, X, +0. 72X, X, + 1. 41X, X, - 1. 26X, X, +
0.13X,X, +1.01X,X, +0.86X> =0.75X2 +0.65X -0.62X>

H e 3 AT LUE R A 5 R A 25 DR 3R 55 i oy 1 =2 [ 194 O R e, LRI et T 4 A [ A8 a2 ]
It B A —E BEME(r =317.87/362.75 =0.714) , 1A} Quadratic 1811775 25488 S 45k b 1.
34, 3R 3 AT LA 4 S TCB BEAR ) B PERZ T S 0,74k % > TCB #1145 > pH
{8 > H, 0, . PE4F i 2 P i) DRI 13— 2 Al 17 T8 52 2, 4 JHE e R [T PR 3 /KO B (H %
FI| TCB #I IR MR BE B RXT TCB YRR AR AR M K, M PR TCB ¥R FEARAIR , A 5250 Hh BT R B TCB ¥R B2 1
ALK G R BT, EL R BRI B SEI8 A0 Hr AT TCB ¥RBEN 0.5 mg- L' | B AR IR ek e f:
BRI 2 TCB FIHURWEE 0.5 mg- L', 33 T 0,54k K 50% H,0, i 4 0. 39 mmol - L™ pH {H N
6. 85 Hf (1) Ly TAT & (4Nl 6.7 .8) .

H & 6—8 I LA 1 TCB ZBRFBE 0,71k pH (EXG MG N, MikE H, 0, #hn & iy i Je 1 js
/N, O AL Z8NT TCB Z3BRA A2 Ay 3, R A I A BE , pH {H  H, O, BUIM ik =z, BRI M ith &
R W N AE A AR AR, i — 2538 B A5, 15 8] TCB 2 BR AR T S5 K AR 19 2% 44y . TCB
WIHEHEE 0.3 mg-L~" ,pH =10. 1, H, 0, $H4+ 0. 33 mmol - L', 0, #54L3 99. 75% fE I 5 14E T, Wi )i 75
WIHEA 95. 0% . MLH TCB WYRE M EAE 1E— U 8 J1 27 0 f W 8l 127 07 #2 R v =0.0219x - 0. 0127,
SRR H N 0.0219 min ™" FrSAHIE R BN 0.983.
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Ay U R 2R TR TR () A M 42 BRI AL IS B R A S5 AR R AT SE B8, BT A5 TCB 19 3 RSB LR &N
94. 2% , STME 95. 0% BV A, & WHIZ AT BEAR G- 7t 52 s 17 100

3 inb

(1) TCB B0 TCB ek B p 3N, B O, A% pH (B RSN 3 im, miké H, 0,
AR AN SRS IS H, O, B A O, AL RN TCB 5B R (0 i fe b 38 A7 e — A e fE (.

(2)0,/H,0,/UV T ZFf# TCB et 55140 . TCB #1iHH A 0.3 mg-L~" . pH =10.1 H,0,#%
T 0.33 mmol - L™ O, 5462 99. 75% . FEHLA&AF T, TCB 19 3 W4 2Bk %N 94. 2% .

(3)TCB 9 0,/H,0,/UV T. ZRE M8 GHE— N 3 J12% I A OC R ECH 0. 983, b Rl 3 &
St — G S R B, A 0.0219 min ' W B S 2E RN v =0. 02195 - 0. 0127.

(4) B ZAEXT TCB ABEAR SRS | O, 5% AR X TCB LB A 5 i 5 o 18 35, TCB #) 1R vk
J pH A H,0, Bk Z.
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Optimizing the degradation of 1,2 ,4-trichlorobenzene by O,/H,0,/UV

using the response surface methodology

SUN Yunna'? LU Guiying’ WEI Dongyang'” JIA Xiaoshan® Ll Jie’ XU Zhencheng'

(1. South China Institute of Environmental Science, Guangzhou, 510655, China; 2. School of Environmental and Municipal
Engineering, Lanzhou Jiaotong University, Lanzhou, 730070, China; 3. Environmental Protection Bureau of DongGuan;

Dongguan, 523000, China; 4. School of Environmental Science and Engineering, Sun Yat-sen University, Guangzhou, 510275, China)

ABSTRACT

In this paper, the degradation of 1,2, 4-trichlorobenzene ( TCB) in water was studied using ozone-
hydrogen peroxide-photocatalytic technology (0,/H,0,/UV), and the effects of pH, TCB initial
concentration, O, conversion, H,0, dosage on TCB degradation and its dynamics were examined and
analysed. Response surface methodology was employed for the optimization of degradation conditions by
0,/H,0,/UV. The results showed that the degradation process was in line with pseudo-first order reaction
kinetics and the kinetic equation was y=0.0219x -0.0127, pseudo-first order rate constant was
0.0219 min~", with a linear correlation coefficient of 0. 983. The response surface methodology analysis
results showed that the optimal operating conditions were as follows: TCB initial concentration of 0.3 mg-L ™",
pH =10.1, H,0, dosage of 0.33 mmol L' and O, conversion rate of 99.8%. Under these conditions, the
average removal rate of TCB was 94.2% , which maiched well with the predicted value of 95.0% .
Keywords: 1,2 ,4-trichlorobenzene, 0,/H,0,/UV, response surface methodology, dynamics.





