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Table 1 Components of zinc sulphate solutions

after removal of cupper and cadmium (mg/ L)

Element Zn Cu Co Cd Sb Fe Ni As
Content 137g/L 4.24 4.93 9.40 0.035 3.50 1.60 0.008
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Table 2 Reacting and calculating equations of equilibrium lines of Co-Sb-H,0 system in E-pH figure

No. Reacting equation

Calculating equation

1 2Sh03 + 2H* = Shy0s+ H,0

2 Shy0s+ 4H* + 4e= Sh,03+ 2H,0

3 2Sh03 + 6H* + 4e= Sbh,03+ 3H,0

4 SbO37 + 2H,0+ 3e= Sh+ 40H”

5 Co(OH) 2+ 2H" = Co** + 2H,0

6 2Co( OH) 2+ Sby03+ 10H* + 10e= 2CoSb+ 7H,0
7 2C0* + Sby03+ 6H' + 10e= 2CoSh+ 3H,0

8 CoSb+ 3H" + 3e= Co+ SbHj(g)

pH= 4. 16+ lga(Sh03)
E= 0.649- 0.059 1 pH

E= 0.772- 0.088 65 pH+ 0.029 55 lg a(Sbh03 )
E= 0.443 2+ 0.019 71g a(Sbh02) - 0. 078 8 pH
pH= 6.4- 0.51g a(Co™ )

pH= 0.264 9- 0.059 1 pH

E= 0.1012- 0.033 1 pH+ 0.012991g a(Co*" )
E= - 0.776- 0.059 1 pH+ 0.059 11g p (SbH3)

E/V
o
&
)
& -g"
1 O
Es
Ela>
w
8
&

----------------------- J_Qoo
-0.4+ Co (7) "'-H)___‘
(8) "T--..
CoSb
. (9)
Co shH,
-1.2 4 i i 1 ' N "
01 2 3 4 5 6 7 8 9 10 11
pH

1 CoSb-H,0 R HA-pH E(25 C, a= 1)
Fig. 1 E-pH pattern of
Co-Sb-H,0 system at 25 C (a= 1)
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Co®* + SbO3 + 4H" + Zn+ 3e= CoSb+ Zn™ +

2H,0 (1)
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5/2Zn** (2)
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Fig.2 K electron dispersions of elements Ni(a), Zn(b), Co(c), Sb(d) and S(e)

and surface morphology of Co slag (f)
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Mechanism of Sb,; in removal of cobalt in
zinc sulphate solution
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2. Department of Metallurgy,
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[ Abstract] PotentialpH pattern of Co-Sb-H,0 system shows that the thermodynamic driving power of removal of cobalt by cemen-
tation using zinc pow der is raised when metallic compound ( CoSb) is formed between cobalt and antimony during removal of cobalt by
cementation using zinc powder; scanning electron microscopy and X-ray diffraction display that antimony exsits in the same forms
with nickel and cobalt. It is clear that cobalt and antimony form metallic compound ( CoSb), zinc exsits in the forms of basic zinc sul-

phate, zinc oxide and zinc.
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