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Abstract: Using the process of chemical removal of impurities-electrolysis manganese in the wastewater
produced from vanadium extraction was successfully recovered.The effects of different factors ( ferrisulphas
addition reaction temperature and time terminal reaction pH) on removal of vanadium from the wastewater
were studied and the optimum vanadium removal parameters of 1.2 for molar ratio of Fe to V 60 °C of reac—
tion temperature 40 min of reaction time and 6~7 of terminal reaction pH were determined.The cyclic vol-
tammetry test results show that the wastewater after impurities removal has similar electrochemical properties
with standard manganese electrolytic solution.The metallic manganese with a purity of 99.90% and a cur—
rent efficiency of 71.8% were obtained by electrolysis of the wastewater after impurities removal.The XRD
results show that the obtained metallic manganese is of cubic and a-Mn crystal forms.
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Table 1 The main compositions of vanadium-containing
wastewater g/L 2.1
A Mn P Fe Ca Mg 2.1.1
0.30 145 0.02 0.11 0.82 5.83 1)
Fe/V( )  0.8~2.0
1.2 60 °C 30 min pH
: CHI660D Jsmo 6.0~7.0 o
-5600LV . Empyrean X . Lo
. . . . Fe/V 1.2
304 98% o
Pb-Sn-Ag-Sh 100
98
o 9%
1.3 94
. 5w
ZE 90
. 88
1.3.1 o
84
0.8 1.0 12 1.4 1.6 18 20
Fe/V EER 1L
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Fig.1 Effect of ferrisulphas addition on
pH ° vanadium removal
Fe2t
Fe’ pH  Fe™ Fe( OH) , . 2)
1.3.2 Fe/V( ) 1.2
CHI660D 30~80 C 30 min
0 304 pH 6.0~7.0 o
( 5=98.5 mmz) 2
Pb-Sn-Ag-Sh (S=249 mm®) 60 °C .
(SCE) . -0.80 3)
~=1.80 V( SCE) 10 mV/s, Fe/V( ) 1.2
1.3.3 60 C 10~60 min pH
6.0~7.0 o
( 3 40 min 99% o
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Fig.2 Effect of reaction temperature on
vanadium removal
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Fig.3 Effect of reaction time on vanadium removal

4) pH

Fe/V( ) 1.2

60 C 40 min
pH 4.0~7.0 pH V.Fe
2 o
2 pH
Table 2 Solution compositions at different terminal pH
g+ L")
H
2 v Fe

4 0.075 0.158

5 0.010 0.148

6 0.006 0.082

7 0.005 0.018

2 N pH

pH 7
5 mg/Lo

(K, (Fe( OH) ;) = 2.79x107%) ,

1.0 g/
L 50 C 1.5k pH 6.
5~7.0 5 min
3 V.P.Fe 0.01 g/L o
3
Table 3 Chemical compositions of solution
after impurities removal g/L
Mn v P Fe Ca Mg
13.90 0.002 0.004 0.005 0.84 6.06
2.2
Mn H,
24 o
4 (
15 ¢/LMn**.0.03 g/LSe0,.pH=7.0
0.03 g/1Se0,) -
4 cv
0 -0.90 V H*
- Mn?*
-1.30V ;
Mn**
-1.58 V,
2.3
Se0, 0.03 ¢/L
N 150 ~350
A/m*. 40 C . 6 V. pH 7.0~
8.5 Mn** 4
~6 g/L 24 h.
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Fig.4 CV curves of treated wastewater and standard electrolyte
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Table 4 Chemical compositions of metallic manganese XRD ( 6)
~o-Mn o
/ w/!%
(A+m?)  Mn  C S P Si  Fe  Se

150 99.91 0.01 0.005 0.0004 0.01 0.002 0.06
200 99.91 0.01 0.006 0.0004 0.01 0.002 0.06
270 99.91 0.01 0.005 0.0004 0.01 0.002 0.06
350 99.90 0.02 0.009 0.0004 0.01 0.002 0.05

" 99.70  0.03 0.035 0.001 0.02 0.03 0.08

1) YB/T051—2003 DJMnDII .
5.
350 A/m’ 150 A/m? >
Fig.5 Morphology of metallic manganese
59.46% 71.82%
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Table 5 Current efficiency at different current densities o
/ / 1%
(A+m™?) & ’
150 26.5 71.82 20 30 40 50 60 70 80 90
200 31.8 64.63 26/0°)
270 41.0 61.73 6 XRD

350 51.2 59.46 Fig.6  XRD pattern of metallic manganese
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V.P.Fe
4.86 g/ 0.01 g/L.
pH 1.2 2)
o Mn** -1.58 V.
3 )
1) 150 A/m’ 71.82%;
L Fe/V/( ) 1.2. 99.90%
60 C . 40 min- pH 6~7 ( YB/T051—2003) DJMnDII o
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