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ABSTRACT. The manganese was extracted from ferromanganese slag with 6N ammonium sulfate
and purified with ammonium sulfide. The current efficiencies were substantially increased when small
amounts of selenious acid is used as an additive. Stainless steel was used as cathodic electrode and
lead(-+1%Ag) as anodic electrode. The effects of several variables were investigated, and the
optimum conditions were found to be; 40g// Mn in electrolyte at pH 7.0 with 120g/I(NH,).SO,,
Cathode current density 60mA/cm2, Current efficiency 909% and up at the temperature about 25°C.
The metal produced has been consistantly of high quality.
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Table 1. Electrodepositical conditions Manganese
References 13 17 18 27 34 39 54
Current efficiency (%) 65 75 60~70 70 65 90 78
Current density (mA/ cm?) 100] 400 250 43~65 90 30~40 300
Duration(hr. ) 10 1 1 1 32 12 4
Temperature(°C) 25 25 25 20 20~30 20 20
Cathode composition Mn/(gr/l) 20~40 40 30) 30~40 34~36 40 20~40
(NHy) 2504 (gr/2) 50 130 701 125~150 130 100 50~99
(Additives (gr/D) Glycerol HySeO,3 NH,SCN SO, SO, HySeO4  Glycerol
10 0.1 60 0.3 0.1 0.1 20
pH 3.0 6.0 4.0~4.5 6~7.2 6~7.0 7.0 7.0
Cathode electrode Cul Fe, Ni Cu S.S S.§ Sn| Cu
Anode electrode Gr| Pt Gr] Pb4-Ag Pb+Ag Pb+Ag PbiAg
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Fig. 1. Effect of cathodic current densities on
current efficiency. Constants; Mn, 40gr/l; NHy)»
SOs, 120gr/1; H,SeOs, 0.2gr/l; Catholyte pH,

7.0; Electrolytic temperature, 25°C; Cell voltage,
5.0(V); Duration, 2hr.
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Fig. 2. Effect of pH on current efficiency. Con-
stants; Mn, 40gr/l; (NHy).S0,;, 120gr/l; Current
density, 60mA/cm?; H,SeQ,; 0.2gr/l; Electrolytic
temperature, 25°C; Cell voltage, 5.0V; Duration,
2hr.
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Fig.3. Effect of Manganese concentration on the
current efficiency. Constants; (NHy)2SO4 120gr/
1l; Current density, 60mA/cm2; HySeOs 0.2gr/l;
Electrolytic temperature, 25°C; Catholyte pH, 7.0;
Cell voltage, 5.0V; Duration Zhr.
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Fig. 4. Effect of Ammonium sulfate concentra-
tion on current efficiency. Constants; Mn, 40gr/
I; Current density 60mA/cm?; HzSeO,; 0.2gr/l;

temperature, 25°C; Catholyte pH,
5.0V; Duration, 2hr.
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Fig. 5. Effect of Selenious acid concentration on
current efficiency. Constants; Mn, 40gr/l; (NHy)»
SOy 120gr/l; Current density 60mA/cm?2; Elec-
trolytic temperature, 25°C; Catholyte pH, 7.0; Cell
voltage, 5.0V; Duration 2hr.
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Table 2. Analytical results of manganese metal

Elements | Mn Fe Cu Pb S

Assay (%) 99.95 0.002 0.001 0.002
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