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Development of the Nickel-Cobalt Alloy Plating Material for Alkaline Manganese

Battery Cathode Case

Koh Yosuioka, Shinichiro Horie, Kazuhiko IsaHarA, Tatsuo ToMOMORT

Synopsis :

Toyo Kohan has developed nickel plating materials for alkaline manganese batteries and has
applied to market demand. Nickel plating steel sheets are used as cathode cases of alkaline
manganese batteries. And generally, the materials are shaped to cathode cases by press forming
after annealing. The necessary characteristics of the materials are low electric resistance and less
elution into electrolyte.

Recently, required characteristic of the batteries is long prevention life. However, nickel-only
plating cannot realize such sufficient characteristic. Cobalt plating layer is found to be useful for
controlling the increment of internal resistance of the batteries caused after long-term preservation.
On the other hand, it was revealed that cobalt is incline to elute into electrolyte.

Therefore, annealed materials of the nickel-cobalt alloy plating is developed, which is superior in
the low electric resistance and the solubility-resistance after long-term preservation.

Keywords : nickel-cobalt alloy plating ; alkaline manganese battery ; long-life ; solubility-resistant
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Cathode case (Nickel-top)
- Anode active material (10mol/L-KOH)
Cathode active material

Package film (outside of cathode case)
- Collector

Separator

Insulation ring

Gasket

Anode cap
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Fig.1 Structure of an alkaline battery
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Table 3 Plating conditions

Plating bath temperature 60°C
Current density (CD) 10A/dm?

pH 4.0

Agitation Air

Table 1 Specification of substrate

Chemical composition/wt% Mechanical profiles
Thickness
YP TS EL
C Si M P S /mm
! " N/mm? N/mm? %
0.03 0.01 0.28 0.009 0.009 235 354 38 0.25

Table 2 Plating bath compositions

No g/l cc/L Co/Ni
’ NiS04 NiCl, CoS04 CoCl, H3B03 NaCl Surfactant mole ratio
A 250 40 0 0 30 0 1 0.00
B 241 40 9 0 30 0 1 0.03
C 235 40 15 0 30 0 1 0.05
D 220 40 30 0 30 0 1 0.11
E 190 40 60 0 30 0 1 0.24
F 160 40 90 0 30 0 1 0.41
G 105 40 145 0 30 0 1 0.91
H 50 40 200 0 30 0 1 2.00
I 0 30 170 90 30 0 1 7.38
J 0 0 250 90 30 20 1 (Co plating)
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Table 4 Plating conditions of cathode cases
Atapplied annealing after Ni-Co alloy plating

Sample name Ni100 Co100 Ni-Cob50
Co ratio
Ni-Co (wt%) 0 100 %0
Inside layer Thickness
of a cathode case (pm) 0 0.1 0.2
Ni Thickness 10 10 10
layer (um)
Outside Ni Thickness
of a cathode case layer (g m) 1.0 1.0 1.0
Anneal ing
(after plating) A A A
Table 5 Plating conditions of alkaline batteries
N/A:not applied annealing after Ni-Co alloy plating
A:applied annealing after Ni-Co alloy plating
Sample name Ni100 Co100 Ni-Co50
Co ratio
Ni-Co (wt%) 0 100 %0
Inside layer Thickness
of a cathode case (e m) 0 0.1 0.2
Ni Thickness 10 10 10
layer (g m)
Outside Ni Thickness
of a cathode case layer (g m) 1.0 1.0 1.0
Annealing N/A N/A N/A
(after plating) A A A

PP
film

"
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Fig.2 Production flow of an alkaline battery
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Fig.4 Dissolution test of cathode cases
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Fig.6 Sample state of the anode polarization curve
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Fig.9 Relation between Co dissolution and Co composition
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composition

N/A : not applied annealing after Ni-Co alloy plating
A @ applied annealing after Ni-Co alloy plating
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Fig.12 Relation between internal resistance and Co

composition
N/A : not applied annealing after Ni-Co alloy plating
A : applied annealing after Ni-Co alloy plating
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A : applied annealing after Ni-Co alloy plating
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Fig.20 Chemical profiles of Ni-Co50 in thickness direction
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