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Tab. 1

Parameters of the electrodes made from different impregnation methods

Mass of plate Mass of plate

Electrode

Mass gain due to

Mass gain due  Theoretical capacity

/g (after immersion) /g corrosion/g to immersion/g /Ah

a. Electrochemical
impregnation (ECI) 9.32 18.60 0.00 9.28 2.68
b. Chemical 9.32 18.60 1.35 7.93 3.35
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Fig. 1  Cycle lifetime curves of the nickel electrodes pre-

pared by different impregnation methods
a. ECI, a’. ECI + Co, b.CI, b’. CI + Co
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Fig.2 The charge-discharge curves of the nickel electrodes

prepared by different impregnation methods at the
100th cycle
a. ECI, a'. ECI + Co, b. CI, b'". CI + Co
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Tab.2 Parameters of the nickel electrodes prepared by different impregnation methods before and after charge/discharge cycles

Electrode a( ECI) a’ (ECI + Co) b(CI) b’(CI + Co)
Mass/g 18.25 18. 60 17.95 18.40
Thickness/mm 0.69 0.69 0.66 0.65
Thickness( after charge/ 0.85 0.90 1.10 1.20
discharge cycles) /mm
Mass gain of plate ( after 236 1.68

immersion in water) /g

dQ/dV/(Ah-V)
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Voltage/V

K3 OR[RR 7 sl 4 BB R Y dQ/dV ~ V ik
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Fig.3  dQ/dV vs. voltage curves of the nickel electrodes
prepared by different impregnation methods
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Fig.4 Photos of the nickel electrodes prepared by different impregnation methods before and after charge/discharge cycles

a’. ECI +Co, b'". CI + Co
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Fig.6  Cycle lifetime curves of the nickel electrode a’ pre-
pared by electrochemical impregnation at different
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Cycle Lifetime Investigation of Nickel Electrode Prepared by
Electrochemical Impregnation for Application in
Aerospace Nickel Hydrogen Cells

ZHANG Hai-chang”, TAN Li-xin, GUO Cheng, MING Wen-cheng, REN Xue-ying
( Tianjin Institute of Power Source, Tianjin 300381, China)

Abstract: In this paper,the effects of overcharge , charge-discharge C rate and pore size on cycle lifetime of
4.5" electrochemical impregnated nickel electrode were investigated. In the case of the electrode was over-
charged to 170% of nominal capacity , the initial capacity of the electrode could be maintained 2.7 Ah up to
150 cycles without deterioration and a discharge capacity of 1.7 Ah (remaining 63% of 2.7 Ah ) could be
delivered after 300 cycles. Without overcharge , more than 300 charge-discharge cycles could be realized without
loss of capacity and a discharge capacity of electrode could be maintained about 76% of initial capacity even
after 1000 cycles. The experimental results also showed that without overcharge the increase in pore size and

activation with small current could improve the electrode cycle capability.

Key words: aerospace hydrogen-nickel cell; nickel electrode; electrochemical impregnation; cycle lifetime
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