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ProcessOptim ization of Break ing Cyanogens by Oxidation
for Treatment of Electroplating Eff luent
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(1 Central South U niversity of Forestry & Technology, Zhuzhou 412006, Hunan, Ching
2 Foshan College of Science and Technology, Foshan 528000, Guangdong, China)

Abstract: The two-stage oxidation reaction process is used in orthogonal and single factor optimization trials to treat electroplating
effluent containing cynide from an electroplating factory. The result show s that under the condition of complete oxidation w ith
NaCIO:CN™ = 10, pH= 10 5 11 0 in the first stage, and pH= 9 in the second stage, HRT= 15 25min, the removal rate of
cyanogen reaches above 99%; and that the pH is the key factor affecting the reaction w ith a general trend: the higher the pH, the
better the treatment effect The quality of the effluent using the optimized treatment process meets the first grade of Pollutant
D ischarge Standard of Guangdong Province
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, Table 1 The quality of the electroplating eff luent containing
70 150mg/f_ pH cyan ide fram electroplating factory
pH CN- pH CN-
’ mg- L-* mg- L-*
1 pH
, 11 2 5 75 13024 697 || 119 6 75 12598 432
pH 11 15 6 12 12426 Q14 || 11 21 7 65 160 14 19 32
’ 11 30 7 105 152 86 Q0 28 12 8 65 105 13542 Q14
pH ' 12 15 6 8 74 96 Q024 | 12 23 7 7 142 50 4 48
F Q3mg L1
13
’ pH ) 1
131 pH 10 : (co)
CN +CIO" + HO=CNCI+ 0H ,CNCI+ DH- =CNO +CI + HO
'CN + CIO"=CNO + CI'
(CNO7) : CNO
CNO™ + 2HLO -CO2+ NHs+ OH".
) ) CNO
132 , pH '
, CNO° N2 COq, :
2CNO” + 3CI0" = CO2+ N2+ 3CI + COs™.
133 800 mL )
- (GB /T 7486-87) el . pHS-2C pH.
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Table 1 Factor-levelsof the trials
, A 2B pH C D /min
! 1 1 285 1 10 40 60 5
2 1 427 1 12 60 85 15
pH 3 1 570 1 15 85 95 25
_ 1) cNAecio :2) CN AN acio
: ( 2).
31 pH 1 1
) ABiCDs, m(CN~ ) m{NaClO)
1 2 85, m(CN) m{Nalo) 1 10, pH 85 95 25min
, 3
pH Table 3 Theresultsof orthogonal trialsand data analysis
, ) A B c ) (ma. LY
1 1 285 1 10 40 60 5 Q 324
22 2 1 285 1 12 60 85 15 Q 648
3 1 285 1 15 85 95 25 0
pH 105 110, pH 4 1 4215 1 10 60 85 25 Q 156
70 75 , 5 1 4275 1 12 85 95 5 0
15min 6 1 4275 1 15 40 60 15 Q 948
7 1 570 1 10 85 95 15 0
1 8 1 570 1 12 40 60 25 Q 684
1 , 9 1 570 1 15 60 85 5 Q 924
Rj Q 636 1 392 1 956 Q 756
A1 B1 Cs D3
. C>B>D>A
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Fig 1 Theeffectsof different ratio of NaClO and CN on treatmeot reaults
’ pH
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Ni*+ClO"+ OH + HO= Ni 2 pH
OH)s+ CI', Fig 2 The effectsof different pH on treament results

2Cu"+ CI0O"+ 0H + HO= 2Cu(OH)2! + CI'

) pH , pH
pH 3, , , pH>9
, ,  pH 12 5min
3 =R
30
(1) g 25
, E 9
=
pH pH =
, . 10
(2) 5
: pH 10 5 0
11 0 , pH 9
: m (NaClO)
m(CN" )= 3 5, 3 pH
m(@NaClo) m(CN™ )= 10 :
15 25min, pH
(3)pH : ,
100% ( 150mgA), pH
(4) :
[ ]
[1] , . 31 , 2001, 14(3): 14- 15
[2] , . [31 ,2004, (2): 69- 71

2 © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

, pH

( 105 )

http://www.cnki.net



2 105
) 0
[1 s(1+ z 1)} [1 01] (29)
0 1 t(1+ z) '
, 0 , 0
3
[ ]
[1] Daubechies | Orthogonal basesof compactly supported w avelets[J]. Communications Pure and A ppiled M athematics, 1988, XL I: 909-
996
[2] Cohen A, Daubechies | Biorthogonal bases of compactly supported wavelets[J]. Communications Pure and A ppiled M athematics, 1992,
XLV: 485- 560
[3] Beylkin G, Coifman R, RokhlinV. Fastwavelet transfors and numerical algorithms[J]. Communications Pure and A ppiled M athem atics,
1991, 44: 141- 183
[4] Mallat SG M ultifrequency channel decompositionsof images andw avelet models[J]. IEEE T ransactionson A coustics, Speech, and Signal
Processing, 1989, 37(12): 2091- 211Q
[5] SweldensW. The lifting schene A chustom-design of biothogonal w avelets[J]. Applied Comput and Hamonic Anal , 1996, 3(2): 186
- 200
[6] Calderbank R, Daubechies I, SveldensW , et al W avelet transform thatmap integers to integers[J]. Applied and Computational Hamonic
A nalysis, 1998, 5(3): 332- 369
[71 ) ) ) M1 : ,2004 200- 21Q
[ 1 ]
( 29 )
[3] , , . 91 , 2003, 23(9): 69- 71
[4] , , .. [31 , 2004, 24(6): 52- 54
[5] , , .. [31 , 2002, 14(3): 96- 98
[6] ) (3 YM] : ,1989 1- 55
[71 ™M1 : , 2003 38- 72
[8] , , ) M1 : ,200Q 62- 87
[9] . M1 : ,2000 15- 36
[10] ) ) ™ ] : , 2001 25- 41
[11] . — 31 , 2005, 25(5): 1- 4
[12] , . [ , 2005, 25(5): 36- 39
[13] ) ) B 91 , 2003, 23(2): 52- 57.
[14] ) ) 91 , 2003, 23(2): 98- 100
[15] , . [31 , 2004, 24(1): 30- 37
[16] , , . [31 , 2001, 21(3): 28- 32
[17] , ) 31 ,2004(  ):41- 45
[18] , , . [l , 2000, 26(8): 36- 38
[19] ' , .o N} , 2003, 29(6): 363- 366
[20] , , , . [31 , 2000, 33(12): 26- 27



