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Influence of different induced conditions on product
characteristic by induced crystallization
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2. School of Environmental Science and Engineering Huazhong University of Science and Technology Wuhan 430074 China)

Abstract A fluidized bed reactor was employed to treat copper containing wastewater. The effect of induced
conditions on system removal efficiency and the products characteristic was investigated. Results showed that ap—
proximate 100% copper removal efficiency could be achieved when the influent copper concentration was 200
mg/L pH value was 10.2 the molar ratio of Cu’" / CO;™ /was 1:1.2. Regular roddike crystals can be ob—
tained. Co-crystallization was able to account for a poor removal efficiency under the high pH value condition.
With the increase of carbonate to copper molar ratio the morphology of the crystals changed from the rod-ike to
spherical the surface of copper pellets was broken which greatly influenced the effluent water quality. About 95%
copper removal efficiency could be achieved when the influent copper concentration was 500 mg/L. pH value was
11 the molar ratio of Cu’" / CO;” was 1:1.2. Fine productive rate was less than 5% .
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Fig.1 Schematic of reactor
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Table 1 Operation conditions
( mg/L) (Cu* /CO27) pH (m/h) min)
1 200 1:1.2 9.2 13 30 Na, CO,
2 200 1:1.2 10.2 13 30 Na, CO4
3 200 1:1.2 12.5 13 30 Na, CO5
4 200 1:2.4 10.2 13 30 Na, CO;4
5 200 1:3.6 10.3 13 30 Na, CO;4
6 500 1:1.2 11.1 13 30 Na, CO;
7 700 1:1.2 10.9 13 30 Na, CO,
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Xy Xy o pH
12.5 8% ~10%
Cin B Coul total 90% °
Xy = : (1)
Cu’in pH ( pH =
c a — Gou dissolve .
XF — out total C out dissolved ( 2) 10 2) ( )
in ( 3( a) )
C, (mg/L) . .
Cnut dissolved ( mg/
L) Coa (mg/L) o ( 3(h)) 300 ~
15 d 1.3.5 7 700 nm o Veeken A.H. M. 7
X ( SEM-EDS S4800 3(b)
) .
° ( 3(c))
2 500 nm
. ( 2)
2.1 pH C.0 Cu 24.68% -
2 200 mg/L 1:1.2 53.12% 22. 2%
( Cu’*: CO?') ( 13) 25.61% .53.39% 20.72%
(Xg) (Xy) pH ’
. (15 d)
pH o
pH=9.2 90% pH . .
10.2 100% pH 2
° Table 2 Analysis of components of elements
pH from crystal products (%)
2% o
pH  pH C 0 Cu Ca Mg
1 24.68 53.12 22.20 0.00 0.00
o pH (pH = 3 22.27 29.71 45.93 2.10 0.00
10.2) 5 24.25 53.77 20.07 1.90 0.00
7 19.67 64.13 16.20 0.00 0.00
C (0] Cu Ca Mg
1 25.61 53.39 20.72 0.00 0.00
3 25.89 58.89 6.29 5.25 3.42
5 21.43 58.60 17.86 2.11 0.00
7 29.54 52.03 17.90 0.00 0.00
pH 12.5 0
pH
2 pH XF.XR 2~3 » Veeken A. " Lewis A. !

Fig.2 Fines fraction ( X;) and reactor efficiency ( Xy)

as a function of time under different pH conditions
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Fig.5 Fines fraction ( X;) and reactor efficiency ( Xy)
as a function of time under different
CO3* / Cu’"  molar ratio conditions
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Fig.6 SEM view of crystal products ( Influent Cu’*
=200 mgl/L. CO}* / Cu** molar ratio =3.6 pH =10.2)
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