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Abstract ; The influence of various factors on COD removal rate in the process of Fenton oxidation
treatment of printing and dyeing wastewater were studied , and the Fenton oxidation conditions were
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optimized. In response to the status quo of wastewater pollution in a printing and dyeing factory in
Shenyang , the dosage of H,O, ,the dosage of FeSO, -7H,O,and the reaction time was selected as the
test factors in the response surface design test method (RSM). A 3 factor 3 level response surface
regression model was established ,the COD removal rate as the response value. 3 impact factors had a
significant effect on the COD removal rate (P <0.000 1). The R* value was 0.992 3, and the
sufficient precision value is 33. 217 ,indicating that the model is highly significant and the response
value can be predicted within the design range. The best test conditions predicted by the model were
as follows:H,0, mass concentration 305 mg-L~"',FeSO, -7H,0 mass concentration 480 mg-L™",
and reaction time 60 min. The COD removal rate reached 95. 71% by Fenton oxidation treatment of
the raw water’s COD mass concentration 1 400 mg-L~'. Mass concentration of H,0, and FeSO, -
7H,0 have a clear influence on COD removal rate. The optimal reaction conditions and COD
removal rate of Fenton oxidation can be predicted by the response surface test model.

Key words ; Fenton oxidation ;response surface method;dyeing waste water ; COD
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Table 1 Experimental instruments and equipment
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Table 2 Experiment materials
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Fig.1 Effect of initial pH on COD removal
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Fig. 2 Effect of initial H,O, concentration on

COD removal
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Fig. 3  Effect of initial Fe’* concentration on

COD removal
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Fig.4 Effect of reaction time on COD removal
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Table 3 Test factors and levels
K¥E  A/( mg-L™') B/(mg-L°') C/min
-1 285 450 55
0 305 480 60
1 325 510 65

MR 3 5 K &R 5KF, & H Box-
Behnken-Design( BBD ) i %, % i1 17 214
F%E, JFilid Fenton I3 17 20
COD R Y, FX B HI COD & R %

HEATVEH] 1A T AR %) S 2 1 7K P R4 10
TR RZ R A 7 25 0 M R AT AL, I At
HH A5 R R 1A 23 B 45 A LR K COD £ B &
RIS R 2% PR3 ] B AH R
RS WERMR M
Table 5 Coefficient R* value

R A
0.992 3

SRR/ %
33.217

i R* {8
0.982 4

&6 [IHTTREATT 20T

Table 6 Variance analysis of regression equation

Y,(WF#4),

x4

(B E Y SR e

Table 4 Test plan and results

[ A/

B/

c/

FERE FHRm BhmE Bz F P
iRl 126.05 9 14.01  100.44 <0.000 1
A 2.82 1 2,82 20.23  0.0028
B 14.74 1 14.74  105.72  <0.000 1
c 17.73 1 17.73  127.16 <0.000 1
AB 1.58 1 1.58 11.30  0.0121
AC 0.044 1 0.044 032 0.5914
BC 8.04 1 8.04  57.64 0.0001
A? 13.24 1 13.24  94.97 <0.0001
B 19.48 1 19.48  139.71 <0.000 1
c 40.42 1 40.42  289.90 <0.000 1

B2 0.98 7 0.14 — —
A 0.59 3 0.20 2.01 0.255 0

gl 0.39 4 0.097 — —

F%  (mg-L-")(mg-L~') min Yi/% Yo%
1 305 450 65 92.34 92.49

2 325 480 65 93.33  93.50

3 325 510 60 93.76  93.59
4 285 480 65 92.43  92.12
5 285 480 55 89.52 89.34
6 305 480 60 96.19 96.19
7 285 510 60 93.33  93.67
8 325 450 60 92.46 92.13
9 305 450 55 86.67 86.67
10 305 510 55 92.38 92.23
11 305 480 60 95.71 96.19
12 305 480 60 96.21 96.19
13 305 510 65 92.38 92.37
14 325 480 55 90.00 90.32
15 305 480 60 96.58 96.19
16 305 480 60 96.27 96.19
17 285 450 60 89.52 89.69

2.2.2 [T BREE AR e

FIF Design Expert 8.0. 6. 1 ¥4, 7 J7
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SEIFEAS | X} BT 45 45 R k47 Z s LA LA
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REORNEE A i, 15 8 20 Ik 250U
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Y, B o { ot TR AR AR

Y, =96.19 +0.59A +1.36B +1.49C —0.63AB +
0.1AC -1.42BC -1.71A* =2. 158" -3.1C°. (2)

B 40 G B Rl ok R B U R

R (W3 5) MBI RERY Iy 2507 (W4 6)

B 127.02 16 — _ _

Foh FHFRY T ESEPRREZ
L, FAE 8, PR/ AH G B P B
e TR EPE, P <0.1,P <0.05,P <
0.01 KUIFLARIK - 22 7 HA G it 2% & L,
XoF R AR AT 2 A B, FH 3R 6 AT
A, A A, B A C ¥J%F COD ) 2B R A
WEF W ; AB . AC BC 1) P {H A%, W
H,0, fil FeSO, - 7H,0 A4 i 2 ¢ & 5 & o
() 22 B) A7 76 28 B4R FH H B A 5 0 B 3% 52
Wi, B* Fl1 C* X COD =R A1y ly 1ri i g 45 4
PR R ARYE T 25 I A5 BEA FAE
100. 44, P {E/NT 0. 000 1, PRt 32450 2 5k
B i K, 7 BRI 5T IX ] N 2 AT AR & )
RAFRLA B S b S 45 5 T P - o
COD K BRI RZN | 45 5 R Bz AR H A 55
o AT B FORS B R e A1 I L
33.217 >4, A A B, i I A R G S s A
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Fig.5 Effect of H,0O, mass concentration and FeSO, -7H, O mass concentration on COD removal rate
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Fig. 6 Effect of H,O, mass concentration and reaction time on COD removal rate
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Fig. 7 Effect of FeSO,-7H,O mass and reaction time on COD removal rate
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