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Electrodialytic treatment of wastewater produced in
vanadium extraction from stone coal
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Abstract: The acid wastewater produced in vanadium extraction from stone coal was desalinated by electrolysis. The
results show that, at different voltages, the salinities of solutions in diluate tank vary rapidly at the beginning of
desalination but slowly with the proceeding of desalination. The average desalination rate is 19.84 mg/(L-s) at 55 V,
which is nearly three times faster than that at 25 V. The trends of current identified by the feature increase at initial stage
and decrease sharply later. The specific power consumption at 55 V is two times higher than that at 25 V. The anions are
removed in the following order: CI”, SO,*". The maximum water recovery of one electrodialysis unit can reach 78% and
the diluate can be recycled in production or discharged.
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pH 45 SS 670 mg/L
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[7-8] 1
Table 1 Chemical composition of wastewater (mg/L)
el Na cr SO,> Ca
10 800 13 770 5390 559
Mg Zn Fe?* Cu
133 71.1 47.0 25.5
\% Mn Ni As
3.70 3.19 1.07 0.13
1 Pb TCr Cr® Hg
0.08 0.05 0.01 0.04
1.1
1 1 30g/L SS
[
160 mm>>< - - [12]
520 mm 50 0.90 mm pH 10.12 SS 3mg/L COD
0.88 mm 1 mm 80 mg/L 2
(ICP-AES  Perkin-
Elmer) (DIONEX® 2
1CS-1500) (SS) (COD) Table 2 Chemical composition of wastewater after pre-
(o] pH treatment (mg/L)
pH ( PHS-3C) ( Na cr SO, Ca
DDS-307A) - 11 500 13 770 5390 11.8
Fe** Mn Zn Cu
0.23 0.094 0.084 0.005
1 2
3 _ _
, Na" CI' SO/
4
65 [
2
2
- 2.1
1 (] 55 45 35 25V
Fig.1 Schematic diagram of experimental system of 15L

electrodialysis: 1—Electrodialysis stack; 2—Diluate tank; 3—
Concentrate tank; 4—Electrode solution tank; 5—Pump; 6—

Valve; 7—Flowmeter; 8—Manometer; 9—Recifier 0.08 0.07 MPa
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2 Table 3 Average desalination rate at different voltages
2 Voltage/V Desalination rate/(mg~L71-s71)
55 19.84
45 17.0
35 11.07
1 000 mg/L 25 6.8
1 000 mg/L
2
_dCy  35000-1500 )
dt At
[14]
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Fig.2 Relationships among salinity, current and time in diluate tank at different voltages: (a) 55 V; (b) 45 V; (c)35V; (d) 25V
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R, 4
Ry R. Table 4 Specific power consumption at different voltages
Voltage/V Specific power consumption/(kW-h-m >)
d-20
R, =p. y 3) 55 24.6
45 20.2
Pe S/m d m 35 18.1
5 (Nernst) m™ 4 25 13.7
m? Pe
(©)) 23 CI' SO,
oo, 4720 1 d-25 1.d @ 3 ClI' SO
=P A c. A, 4 c. A, A 3 Ccr
SO,*
R cr 50,2
— p— _ 27
Rd:pdd 25: 1 d 25z 1 d (5) Cl SO,
A cgAy A cqdy A
Cl” SO, SIRIVEDHIN ']
Ce Cq
mol/L Ac Ad
S'm*mol "’
[18]
[16] 24 pH
4 pH
4 pH
OH" pH
pH
pH
pH
9
[14]
2.5
uf ' Jde (55 V)
E=—20 (6)
Va
1 000 mg/L
E kWhm> ¥y
m3 132.8 g/L
(6)
1 000 mg/L _ G =G 7
4 Crax —1000
4 R Co mg/L  Cpax
25V 55V 50% mg/L
55V 33%(  3) (7

78%
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Fig.3 Changes of Cl” and SO,* concentration in diluate tank with time at different voltages: (a) 55 V; (b) 45 V; (¢) 35 V; (d) 25 V
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