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A treatmenting processof rinsing water with near nearly-zero emission discharge
for rinsing water from the high-speed silver-plating process
SU Yuan-bo"*>*, LI Qing-biao'***, WANG Yuan-peng®>*, HONG Jin-qing*>"*
(1.Environmental Science Research Center, Xiamen University, Xiamen 361005, China; 2.Department of Chemical
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361005, China; 4.Key Laboratory for Chemical Biology of Fujian Province, Xiamen University, Xiamen 361005, China)

Abstract: A device combining counter-flow rinse with counter-flow evaporation is used to carry out near zero emission of
rinsing water in the high-speed silver-plating process. The device contains two parts, i. e. counter-flow rinse part and counter-
flow evaporation part which is made up of an electroplating tank, an evaporator packed plastic padding,a filter, and an exhaust
fan.The tests with real wastewater show that when the volume of electrolyte keeps constant and the final silver concentration in
the rinsing water is less than 20 mg/L, near zero emission from rinsing water can be attained in the process combining the
counter-flow rinse with the counter-flow evaporation and the system can save 90% of fresh millipore water compared to the
original one.
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20 4852.22 597.52 91.13 15.29 0.990 0.982 0.912 0.859

Ci Cy, Cs Car €1 €2 €3 €4

25 3876.51 385.55 48.12 6.62 0.991 0.978 0.903 0.847
30 3232.33 275.44 28.55 2.94 0.990 0.964 0.895 0.864
35 2776.55 205.52 17.06 1.81 0.988 0.957 0.911 0.836

40 2421.54 159.32 12.02 0.95 0.991 0.951 0.895 0.859
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55 48.9 43.65 97.3 0.0513 0.0077
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5 2 Wy R} S B O 40 mL/min , 85 TR IR AL 1A AR TR TE
WBENME , EUT 2MEMHTRIERS RE: O
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G EFEFRBR, B [ bmim | BF, (WL 2) . 10 J5 655
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HCIE & RaNi,H,
HOOC H,C00C H,CO0C
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(L% 46 T)
BUk. ZLZ0ARRE TREMAR, AT
FEUERBOEZHR, AR TWENR, BT
R EAER R, 5 T, B T b I,

2% 3k

[1] Pillai K C, Chung S J, Moon S. Studies on electrochemical recovery of
silver from simulated waste waterfrom Ag( Il )/Ag( I ) based mediated
electrochemical oxidation process [ J]. Chemosphere, 2008, 73 (9):
1505 - 1511.

[2] Chen J P,Lim L L. Recovery of precious metals by an electrochemical
deposition method[ J] . Chemosphere ,2005,60(10) : 1384 — 1392.

[3] Kononova O N, Kholmogorov A G, Danilenko N V, et al . Recovery of
silver from thiosulfate and thiocyanate leach solutions by adsorption on
anion exchange resins and activated carbon[ J] . Hydrometallurgy 2007,
88(1/2/3/4):189 - 195.

[4] Hanalik J, Jehlicka J,Sebek O, et al . Multi-component adsorption of Ag
(I),Cd(Il) and Cu(II ) by natural carbonaceous materials[J] . Wa-
ter Research,2004,38(8) :2178 - 2184.

[5] Norasikin O, Hanapi M, Masahiro G. Separation of silver from photo-
graphic wastes by emulsion liquid membrane system [ J]. Journal of
Membrane Science ,2006,282(1/2) :171 - 177.

(6] JA%E , 74 . RMDC % [0 e i 4h 83 4R B ve K A 4R BF 5 (1] . 36

Bk ,1990,9(2) :34 - 40.

[7] Abou-Elela S 1, Haleem H A, Abou-Taleb E, et al. Application of
cleaner production technology in chemical industry: A near zero emission
[J].Journal of Cleaner Production,2007,15:1852 — 1858.

[8] Chun D, Xiao F,Jie B.Graphically based analysis of water system with
zero liquid discharge[ J]. Chemical Engineering Research and Design,
2008,86(2) :165 - 171.

Fresner J, Schnitzer H, Gwehenberger G, et al. Practical experiences

—
\O
[t}

with the implementation of the concept of zero emissions in the surface
treatment industry in Austria[ J] . Journal of Cleaner Production, 2007,
15(13/14) :1228 - 1239.

[10] Schnitzer H, Ulgiati S. Less bad is not good enough : Approaching zero e-
missions techniques and systems[ J]. Journal of Cleaner Production,
2007,15(13/14) : 1185 - 1189.

(11

[

Vishnu G, Palanisamy S, Joseph K. Assessment of fieldscale zero liquid

discharge treatment systems for recovery of water and salt from textile

effluents[ J]. Journal of Cleaner Production, 2008, 16 (10): 1081 —

1089.

[12] Dhodapkar R S, Pophali G R, Nandy T, et al. Exploitation results of
seven RO plants for recovery and reuse of treated effluents in textile in-
dustries[ J] . Desalination,2007,217(1/2/3) :291 - 300.

[13] Asquar M N, Khan S, Mushtaq S. Management of treated pulp and paper

mill effluent to achieve zero discharge[J]. Journal of Environmental

Management , 2008, 88(4) : 1285 — 1299.



