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Abstract

Optimum condition for neutralization has been studied to remove the copper and zinc ions from spent sulfate solutions which
resulted from the acid washing of the base of brass bulb. Chemical distribution of copper and zinc species and the variation of
solubility of the two ions with solution pH were obtained by considering the complex formation reaction and mass balance.
Removal percentage of zinc was more sensitive to solution pH than that of copper. This results from the fact that the solubility
of zinc is higher than that of copper. The form of coagulant affected little the removal percentage of zinc, while addition of coag-
ulant as the phase of solution resulted in higher removal percentage of copper than as the phase of solid.
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Table 1. Thermodynamic data for various chemical reactions

Chemical reaction Log K
H' + OH™ = H,0 14.00
H" + SO,> = HSO,” 1.98
Cu®* + SO,> = CuSO,° 2.28
Cu* + OH = CuOH* 6.3
Cu* + 20H = CWOH),’ 1.8
Cu®* + 40H™ = Cu(OH),> 16.4
2Cu® + 20H™ = Cuy(CH),> 17.7
Cu®* + 20H™ = Cu(OH), g 193
7n?t + SO, = ZnSO,° 2.49
Zn** + OH™ = ZnOH* 5.0
Zn** + 20H" = Zn(OH),® 111
Zn* + 30H = Zn(OH);” 13.6
Zn®* + 40H™ = Zn(OH),>" 148
Zn?* + 20H" = Zn(OH),, 5 15.5

(Sl = [SO47T + [HSO, T + [CuSO4°] + [ZnSO,°] (3)
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Fig. 1. Distribution of copper species with the change of
solution pH.
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Fig. 2. Distribution of zinc species with the change of
solution pH.
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Fig. 3. Variation of removal percentage of metal ion with
solution pH in individual sulphate solutions.
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Fig. 4. Variation of removal percentage of metal ion with
solution pH in the mixed sulphate solutions.

Table 2. Expression of solubility data for copper and zinc hydroxides

Zn(OH), § = Zn* + 20H

Chemical reaction ]
Cu(OH),, s = Cu®* + 20H" I —log[Cu®] = 2pH ~ 87 o
Cu(OH), s = CuOH* + 20H" —log[CuOH*] = pH — 1 |
Cu(OH),, s = Cu(OH), —log[Cu(OH),’] = 7.5
2Cu(OH), s = Cu,(OH),* + 20H" -log[Cuy(OH),*] = 2pH - 7.1
Cu(OH),, 5 + 20H™ = Cu(OH),* —log[Cu(OH),*] = —2pH + 309
—

og[Zn*} = 2pH - 12.5

Zn(OH),, s = ZnOH* + 200"

-Jog[CuOH*} = pH — 35

Zn(OH),, 5 = Zn(OH),’

~log{Cu(OH),"] = 4.4

Zn(OH),, s + OH™ = Zn(OH);~

~log[Cu,(OH),**] = —pH + 15.9

Zn(OH),, § + 20H™ = Zn(OH),*

~log[Cu(OH),*] = -2pH + 28.7
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Fig. 5. Variation of the solubility of copper with the change
of solution pH at 25°C.
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