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Treatment and Utilization of Acidic Ferrous Chloride Wastewater

Wang Meng' > Yang Fan' Cui Shihai'

(1. School of Chemistry and Materials Science Nanjing Normal University Nanjing 210046 China)
(2. Haian Environmental Monitoring Station Haian 226600 China)

Abstract: Complex extraction and precipitation methods were applied to remove heavy metal elements zinc and lead from
ferrous chloride wastewater of wire rope industries. The main forms of metal ions in the wastewater system were analyzed.
Certain factors that affected the treating efficiency were also discussed. The optimized conditions were obtained when the

2* would transferred into back-extraction

concentration of extractant YF1 was 0. 5 mol/L.  oil-water ratio was 0.4:1 Zn
water in the form of Zn( OH) >~ when NaOH liquor ( 1 mol/L) was selected as back-extraction agent. The mechanism of
extracting zinc by YF1 was also studied and the extracted complex was consist of ( YF1) , « H,ZnCl,. The best volumes
ratio of lead precipitation YF2 (0.5 mol/L) and the wastewater was 0. 04: 1. The concentrations of heavy metal zinc and

lead in the ferrous chloride solution were both reduced to below 10 x 10 ~°.
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Table 1 The concentrations of compounds in the wastewater

HCl1 FeCl, Pb Zn

5% ~15% 455 ~465 g/l 2.8 ~3.2¢/L 0.8 ~1.0 g/L
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Fig.1 Treatment process of acidic ferrous chloride

wastewater

2 Pb**.Fe** Zn**

Table 2 Cumulative stability constants of metal complexes

Me B
Bl BZ ﬁ3 64
(1) Ph** 41.687  275.423  50.119 39.811
Fe?* 2.291
(2) Zn?* 2692 4.074  3.388  1.585
(3) 3 Pb**.Fe’* Zn’*
Table 3 Distribution coefficients of lead-ferrous
and zinc chlorion complexes
arl an
(4) Ph%+ 0.000 0 FeCl* 0.9197
PhCl* 0.0055 Zn** 0.000 7
PhCl, 0.1801 ZnCl* 0. 008 8
PhCl, ~ 0.1638 ZnCl, 0. 066 5
PbC12- 0.6506 ZnCl; - 0.2767
. Fe?* 0.080 3 ZnCl3~ 0.6473
5 mol /L.
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0.5 mol /L Table 4 Extraction efficiency of different diluting agents
(0/W) 0.5:1
4 . /ppm 82.9 8.7 9.2
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Table 5 Influence of complexing agent concentration on the extraction efficiency
/mol /L 0.2 0.3 0.4 0.5 0.6 0.7
1% 40. 15 59. 68 82. 39 99.13 99. 14 99. 01
5
0.5 mol/L
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Fig.2 Effect of O/W on the extraction efficiency Fig.3 Dependency of NaOH quantity on the back—extraction
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H,7Zn(Cl,.
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YF2 YF2 0.5 mol/L
6( 500 mL ).
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Table 6 Dependency of YF2 quantity on the removal of lead
/mL 5 10 15 20 25
1% 34.68 69.37 99.74 99.73  99.62
1% 0.001 0.0001 0.0002 0.14 0.28
6 .
20 mL 99. 7% 8 x10°°.
0.04:1.
3
(1) 440 ¢/L

0.03% 0.035%

(T4% 61 M)
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