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Study on Treatment of Electroplating Wastewater Containing Nickel by
Ozone

WANG Yanmei
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lege of Science and Technology, Shouguang 262700, China)

Abstract: In this paper, the O,+UV + Ca(OH ), precipitation method was used to treat nickel-contain-
ing wastewater. The influencing factors, such as calcium hydroxide dosage, ozone flow rate, reaction
time and pH, were analyzed. The box Behnken method in design expert 8.0 was used to carry out re-
sponse surface design and the experimental data were optimized. The results show that the optimum pro-
cess conditions for wastewater treatment are as follows: UV power is 30 W, calcium hydroxide dosage
is 59.5 mg, ozone flow rate is 98.7 mL-min"', the reaction time is 29.3 min and pH is 7.9. Under these
conditions, the concentration of nickel ion in the treated wastewater is 0.0865 mg-L", which reaches
the discharge standard.
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Fig.2 Effect of Ca (OH), addition on nickel ion

concentration
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Fig.5 Effect of pH effect on nickel ion concentration
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Tab.1 Experimental design and results of RSM

A B C D Y
7| EARES N | SRR RN R PR TR
A i /mg (mL-min™) min pH (mg-L")
1 40.00 120.00 30.00 8.00 0.126
2 80.00 100.00 20.00 8.00 0.114
3 60.00 100.00 40.00 7.00 0.121
4 60.00 100.00 30.00 8.00 0.086
5 60.00 120.00 30.00 7.00 0.121
6 60.00 80.00 30.00 7.00 0.126
7 60.00 120.00 30.00 9.00 0.087
8 60.00 100.00 30.00 8.00 0.086
9 40.00 80.00 30.00 8.00 0.122
10 40.00 100.00 40.00 8.00 0.125
11 40.00 100.00 20.00 8.00 0.129
12 80.00 100.00 30.00 9.00 0.087
13 60.00 100.00 40.00 9.00 0.087
14 60.00 100.00 30.00 8.00 0.086
15 60.00 100.00 20.00 7.00 0.128
16 80.00 100.00 30.00 7.00 0.124
17 40.00 100.00 30.00 9.00 0.127
18 80.00 120.00 30.00 8.00 0.088
19 40.00 100.00 30.00 7.00 0.123
20 80.00 80.00 30.00 8.00 0.117
21 60.00 120.00 20.00 8.00 0.125
22 60.00 80.00 40.00 8.00 0.118
23 60.00 120.00 40.00 8.00 0.086
24 80.00 100.00 40.00 8.00 0.086
25 60.00 80.00 20.00 8.00 0.127
26 60.00 100.00 20.00 9.00 0.123
27 60.00 80.00 30.00 9.00 0.113

R S A AU £ 9 T R -

¥=0.828-0.00224 - 0.00238+0.0017C-0.157D -
0.0000214B-0.000034C-0.000514D-0.00003758C—
0.0002625BD-0.000725CD+0.00003564>+0.00003 18
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Tab.2 Response surface equation analysis of variance

AR JrEM |FE| E | FHE | plE
T 8.106x10%| 14 [5.790x10| 60.12 |< 0.0001
A-AZFACET AR [1.541x107 1 [1.541x10°[160.02/< 0.0001
B-BRLAEE  |6.750x107] 1 [6.750x10* 70.08 |< 0.0001
C-CRMRfTE]  [1.261x10%| 1 [1.261x107130.89|< 0.0001
D-DpH 1.180x107| 1 [1.180x107|122.52/<0.0001
AB 2.722x107 1 [2.722x10™28.27 | 0.0002
AC 1.440x10* 1 [1.440x10™| 14.95 | 0.0022
AD 4.203x10% 1 [4.203x10 43.63 |< 0.0001
BC 225010 1 [2.250x10% 23.36 | 0.0004
BD 1.102x10% 1 |1.102x10™| 11.45 | 0.0054
CcD 2.102x10% 1 {2.102x10% 21.83 | 0.0005
A 1.083x107 1 [1.083x107|112.44|< 0.0001
B 8.670x10*| 1 [8.670x1090.01 |<0.0001
c 1.102x107] 1 [1.102x107|114.42|< 0.0001
D’ 1.064x107% 1 [1.064x107[110.47|< 0.0001
Residual 1.156x10% 12 {9.632x10°
Lack of Fit 1.156x10% 10 |1.156x10°
Pure Error 0.000 | 2 | 0.000
Cor Total 8.222x107| 26

R-Squared=0.9859, Adj R-Squared=0.9695

B*0.000144C*+0.014125D"

77 £ #J R-Squared=0.9859, Adj R-Squared=
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RAGF B AL T2 55 XA B T A
F] 4=59.5, B=98.7, C=29.3, D=7.9, 13 %] ¥=0.0865.
o i VA B i e R O B L e/ 5 M 1
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