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Abstract: The nickel-containing wastewater was treated by H,O,/UV + Na,S precipitation method in
this paper. The effects of H,O, addition amount, detoxification reaction time, pH and Na,S addition
amount on the concentration of nickel ion in wastewater were investigated. And the response surface
analysis was optimized by Box-Behnken method in Design Expert 8.0. The optimum technological
conditions were as follows: H,O, dosage 21.5 mL/L, reaction time 26.2 min, pH 9.7 and Na,S dosage
67 mg/L. Under these conditions, the concentration of nickel ion in the treated wastewater was about
0.0897 mg/L, which met the discharge standard.
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Tab.1 Experimental drugs and instruments
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Fig.1 Effect of H,O, addition on nickel ion concentration
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Fig.2 Effect of breaking time on nickel ion concentration
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Tab.2 Experimental design and results of RSM

B MO MK et 17 /min pH NeS AR PR TR (mgL™)
(mL-L") (mgL™)
1 s 15 10 60 0.17
; y 15 10 60 0.15
5 s 25 10 60 0.13
., 5 25 10 60 0.09
; -~ 20 9 50 0.12
p -~ 20 1 50 0.12
, -~ 20 9 70 0.13
5 -~ 20 1 70 0.09
) s 20 10 50 0.14
m e 20 10 50 0.12
m s 20 10 70 0.14
- e 20 10 70 0.09
B -~ 15 9 60 0.17
” -~ 25 9 60 0.13
" -~ 15 11 60 0.17
” -~ 25 1 60 0.09
= s 20 9 60 0.14
- " 20 9 60 0.13
" 3 20 11 60 0.14
" Y 20 11 60 0.09
0 " 15 10 50 0.17
= 20 25 10 50 0.12
. 20 15 10 70 0.17
0 - 25 10 70 0.09
> ” 20 10 60 0.09
y -~ 20 10 60 0.09
> -~ 20 10 60 0.09
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Fig.3 Fig. 4 Effect of Na,S addition on nickel ion concentration
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Tab.3 Variance analysis of the quadratic regression equation

i H LEL HZE T F1y pla
Al 0.023 14 1.61x10° 53.86 <0.0001
A 3.01x10° 1 3.01x10° 100.74 <0.0001
B 0.01 1 0.01 341.86 <0.0001
C 1.20x10° 1 1.20x10° 40.19 <0.0001
D 5.33x10™ 1 5.33x10™ 17.86 0.0012
AB 1.00x10* 1 1.00x10™ 3.35 0.0922
AC 4.00x10™ 1 4.00x10™ 13.4 0.0033
AD 2.25%10* 1 2.25x10* 7.53 0.0178
BC 4.00x10™ 1 4.00x10™ 13.4 0.0033
BD 2.25x10™ 1 2.25x10™ 7.53 0.0178
CD 4.00x10™ 1 4.00x10™ 13.4 0.0033
A? 1.56x10 1 1.56x10 52.12 <0.0001
B? 5.49x10° 1 5.49x10° 183.84 <0.0001
? 1.34x107 1 1.34x107 44.78 <0.0001
D? 9.48x10™ 1 9.48x10™ 31.75 0.0001
522 3.58x10" 12 2.99x10° — —
RAUE 3.58x10" 10 3.58x10° 12.11 0.0064
R T 0 2 B o — —
At 0.023 26 — — —
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0.0901 mg/L, H.45 F 35 5 i 45 B A W) &, R W
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A 45 E]  pH AT Na,S JIACE X DT B 71k
JE R R 1O

3 &g

K I H,0,/UV+Na,S L7 7 A0 B 4 5 8 R 7K
i, 24 HO, il A 21.5 mL/L . 8% 4% 52 K i} [f]
26.2 min . f& £ pH=9.7 FI Na,S /il A &} 67 mg/L It} ,
Ab B () R 7K B U 4 81 0.0897 mg/L 22 47, IK
T GB 21900-2008 H1 {5 B E K HE R #E 0.1 mg/L .
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