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Study on recycling technology of acid wastewater from zinc smelting
LIU Bingbing',JT Changqing?
(1. Xinjiang Zijin Nonferrous Metals Co., Ltd., Kizilsu Kirghiz Autonomous Prefecture 845480 , China ;
2. Xiamen Zijin Mining & Metallurgy Technology Co., Ltd., Xiamen 361101, China)

Abstract: A coupled process of extraction and membrane was used for the removal of acid wastewater from a non-ferrous
zinc smelting. With four-stage counter-current continuous extraction, when the organic phase components were 25%
N235 and 75% isooctanol, phase ratio 1:1, the removal rate of chlorine was more than 98.3% , and the removal rate
of fluorine was more than 84.5%. After the extraction treatment, the wastewater could be returned to purification system
for recycling, reducing the demand for make-up water. The loaded organic phase was desorbed by alkali and then re-
cycled. Calcium chloride was added to the stripping solution to remove fluoride in the form of calcium fluoride and recycle
it resourcefully. Sodium carbonate and ion exchange resin were added to the filtrate successively to achieve deep removal
of calcium, magnesium and heavy metal ions. After the feed solution reached the requirements of bipolar membrane
electrodialysis, refined stripping solution was converted into mixed acid and liquid alkali by bipolar membrane elec-
trolysis technology, and the resulting alkali could be used as desorbent for the loaded organic phase. The mixed acid
(mixture of hydrochloric acid and sulfuric acid) was separated to hydrochloric acid and sulfuric acid through the
nanofiltration membrane. The recovered dilute hydrochloric acid could be used to soften the resin for desorption, and
the sulfuric acid was added to lime to prepare gypsum products. Compared with the traditional neutralization process,
this process has low chemical cost, high level of waste liquid resource utilization, and reduces cost.
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Fig. 1 Operating principle of BPED
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Fig. 2 Process flow of acid wastewater treatment
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Fig. 3 Effect of reaction time on removal rate of
chlorine and fluorine
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Table 1  Effect of multi-stage extraction on fluorine
and chlorine removal

HEGE E/(mg-L7") HERFE/% F/(mg- L") BERE/%

0 3500.0 0.0 230.7 0.0
1 490.2 85.1 126.4 45.2
2 205.1 57.7 72.5 42.3
3 119.7 46.5 459 36.7
4 60.3 41.6 35.8 21.9
5 24.8 41.2 30.2 15.6

35.8 mg/L, 25 B R0 ik 84.5% , i3 1R FH DU 455 7 7
T ZBRF
XiF 7 7 R AR A LR 6%~10% 0 i T
SRR I AT 35 98.6% LA |
ANTA] pH A2 B 1 v R BRI 52 L 3R 2.
F£2 AEpH FEBERME

Table 2 Extraction effect of acid wastewater at different pH

pH HEBRR% EBR R %
0.5 89.1 48.4
1.0 86.7 438
L5 67.7 22.1
2.0 36.5 12.7
2.5 17.1 10.9
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e MBS 18 5 HERL BE SR . A R WRVBORS S 4y < L
48 000 mg/L. SO, 31 000 mg/L. F 0.1 mg/L. Ca™
0.01 mg/L,pH 7.5,
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450~550 A/m*, HL fig i 8] 8 50~60 min, il 75 44 B4
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Table 3 Separation effect of nanofiltration membrane

on mixed acid mg/L
T cr S0,
MEA 48 000 31 000
Iy I R 41 500 1550
73 B )5 B R 6 500 29 450
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85 1.2 (R — B 22— BV 45 75 58 ) I 1 7K Acb 388
AKZ25~307C
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