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Abstract

The improved method comprises electrochemically deposition of nickel hydroxide into
the sintered nickel plaque cathode from nickel agqueous electrolyte at acid pH in a treating
zone containing an anode. The electrochemical impregnation was examined under various
conditions. Deposition condition of fine active material was obtained from the impregna-
tion of a high temperature and also high current density. This method also could be de-
creased swelling and buckling of the plaque. A nickel electrode prepared by electrochemi-
cal impregnation is useful as the positive in nickel-cadmium cells. The utilization of the
active material indicated almost 1009 based on a one electron charge.
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1. Introduction

The nickel oxide electrode is used as the posi-
tive electrode of a nickel-cadmium secondary
battery and also nickel-metal hydride secondary
battery. Two methods are used, to the prepara-
tion of a nickel positive electrode generally. One
is the chemical impregnation of the nickel hydro-
xide to inside of a sintered nickel plaque. The
other is the filling of paste state nickel hydroxide
to foam formation metallic porosity. These im
pregnation methods are inappropriate in continu-

ation operation, because they are complicated

not only there are many process numbers. The
electrolysis impregnation that can deposit nickel
hydroxide directly inside the substrate by elec-
trolysis is an excellent method”. However, as for
this electrochemical impregnation method the
selection of conditions of the electrolysis is dif-
ficult ?'¥. Because, the deposition form of the
nickel hydroxide active material is changes. In
this study, we researched about the various kinds
condition of case that use a sintered nickel
plaque about electrolysis impregnation method.
And composing a nickel-cadmium cell, by using
the electrode that prepared it we examined the

cell characteristics.
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2. Experimental

Electrochemical impregnation used the sintere-
d nickel plaque of 83% porosity for the working
electrode. In the case two electrolysis-nickel
plates were configured to counter electrodes. An
electrolyte used the nickel nitrate aqueous solu-
tion of a concentration 1.0~3.0mole/1(=M).
Conditions of impregnation were current densi-
ties of 1~4A/dm? electrolysis time of 1~
4hours and the temperdture was 30°C or 80C.
After impregnation, thickness change of nickel
plaque and loading level of nickel hydroxide
were measured. Thereafter, nickel-cadmium cells
were composed with sintered cadmium electrode.
The capacity change was measured by the rate
of 0.2CA and temperature of 28°C. The surface
view of cycled nickel positive electrode was ob-

served by scanning electron microscope.

3. Results and Discussion

A representative electrochemical impregnation
condition is shown in Table 1. The good deposi-
tion of nickel hydroxide was obtained by the im-
pregnation with the condition of the high temper-
ature and also high current density by using the
electrolyte of high concentration. However, using
the electrolyte of low concentration, the impreg-
nation under the low temperature and also low
current density needed long time to the deposi-
tion of nickel hydroxide (Table 1, plate No.1).
Moreover, nickel hydroxide was deposited in the
surface neighborhood of the plaque and increased
the thickness of the electrode fairly.

The discharge curves for the nickel cadmium

cells using these positive electrodes is shown in

Table 1. Conditions of Electrochemical Impregnation

No. of C.OHC' ot Temp. C.D. Time of Loading .
plate NI(NOJ o/ /T |/A-dm™*|impreg./h fevel of Ni
M (OH), /¢

1 1.0 30 1.0 2X2* {37155
2 3.0 30 4.0 1 3.56233

3 1.0 80 1.0 2 35117

4 2.0 80 3.0 1 3.4556

5 3.0 80 3.0 1 3.3267

*2hours 2times

Fig. 1. Each curves shown at the time of initial
stable discharge capacity. From this figure, the
electrode that the fine deposition of nickel hydro-
xide was obtained in impregnation, the nigh utili-
zation of active material was obtained (Fig.1,
plate No.5). The electrode that nickel hydroxide
was deposited in the surface neighborhood of
nickel plaque discharge capacity was decreased,
because the active material dropped out from
plaque between charge-discharge cycles (Fig.1,
plate No.1).

Fig. 2 shows the surface view of various nickel
positive electrodes. Fig. 2a suggest that the pore
of sintered nickel plaque was choked considerably
by deposited nickel hydroxide. Consequently it
may be late of transfer of KOH electrolyte ion
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Fig. 1 0.2C discharge curves of various nickel posi—
tive electrodes at 28°C Utilization of active
material of each positive electrodes are 71.14
%(No.1), 88.37%(No.3), and 94.90%(No.5)
respectively.



Fig. 2 Scanning electron micrographs of nickel positive electrodes
(a) Sinter nickel plaque (b) Plate No.1
(c) Plate No.3 (d) Plate No.5
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yields high loading level of active material. This
high loading is effectively utilized in the flooded

formation nickel-cadmium cells.



