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Electrodeposition behavior of manganese in
presence of S-amino-1H-tetrazole

LIU Wei, CHEN Shang, LI Chang-an, DING Qi-chen

(College of Chemistry and Chemical Engineering, Jishou University, Jishou 416000, China)

Abstract: The 5-amino-1H-tetrazole (AT) was employed as a novel additive during electrodepositing of manganese.
Effects of the amount of additive, current density, concentrations of Mn*" and ammonium sulfate on the current efficiency
of the electrodeposition were investigated, and the effect of impurity ions on electrodeposition was also examined. The
surface morphology of electrode was examined by SEM. The effect of additive on cathode electrochemical behaviors was
studied by linear sweep voltammetry (LSV). The results indicate that the current efficiency can reach 72% under the
following optimum conditions: AT content of 0.07 g/L, current density of 460 A/m?, [Mn?']>18 g/L, [(NH,),SO,] of
100-120 g/L. A small amount of contaminating metal ions, such as Fe, Co, Ni and Cu, are allowed to present in
electrolytic solution. The variation of current efficiency in electrodeposition correlates with the status of crystal growth
and roughness of cathode. The increasement of current efficiency of electrodeposition can be attributed to the inhibition
towards the reduction of hydrogen in the presence of AT.
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Fig. 1 Effect of AT concentration on current efficiency
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Fig. 2 Effect of current density on current efficiency
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Fig. 3 Effect of Mn?" concentration on current efficiency
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Table 1 Effect of ammonium sulfate concentration on current

efficiency

Ammonium sulfate concentration/ Current efficiency/

(gL %
60 65.6
80 68.9
100 72.1
120 72.2
140 71.1
160 67.2
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Table 2 Effect of impurity ions on electrodeposition of manganese
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FREGHE J9 100 g/L, AT H &4 0.07 g/L i, HLTR

Impurity ion Content/(mg-L™") Current efficiency/% Electrodeposition phenomena
Co*" 0.5 - Darkening electrode, no deposition layer found
NP 1 60.4 Deposit normally
1 2 - Deposition layer dissolved partially
2 64.3 Deposit normally
Cu® 5 54.7 Deposit normally
10 - Deposition layer peel and darken
o> 1 58.9 Deposit normally
¢ 2 56.2 Deposit normally
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Fig. 4 Effect of electrodeposition time on current efficiency

Fig. 5 SEM images of cathodic surface at different electrodeposition times: (a) 1 h; (b) 2 h; (c) 4 h; (d) 5h
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