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ABSTRACT

We optimized the compositions of electrolyte and additives for anode in Ni-MH battery to improve
the electrode characteristics at ambient and low temperatures using response surface method(RSM).
Among various additives for anode, PTFE exhibited the greatest influence on the discharge capacity of
the anode. Through response optimization process, we found the optimum composition of the additives
to exhibit the greatest discharge capacity. When the amount of additives was too small, the anode was
degraded with time due to the low binding strength among alloy powders and the resultant separation of
powders from the current collector. In contrast, the addition of large amount of the additives increased
in the resistance of the electrode. In addition, the discharge capacity of the anode at -18°C increased with
decreasing the concentration of KOH, NaOH and LiOH in design range of electrolyte. The resistance and
viscosity of electrolyte appear to affect the discharge capacity of the anode at low temperature.
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Table 1 The content of additive

CMC(wt%) | PTFE(Wt%) | S503H(wt%) SBR(wWt%)
1~5 1~5 1~5 1~5
HPMC(Hydroxy Propyl Methyl Cellulose), 503H S S=E,

CMC(Carboxy Methyl Cellulose), SBR(Styrene Buradiene Rubber),
PTFE(Poly Telrafluoro Ethylene)
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Table 2 Composition of electrolyte
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Table 3 Effectiveness factor of regression model

g H= SEH= T P
& 287532 3491 82374 0.000
CMC 2.068 2760 0.750 0.478
PTFE 12040 2760 4.363 0.003

CMC-CMC -1.610 2959 -0.544 0.603
PTFE-PTFE -8.292 2959 -2.802 0.026
CMC-PTFE  -1.433 3903 -0.367 0.724
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Table 5 Effectiveness factor of regression model

I

2 A= SEA=
g% 110.535 7.513 14.713 0.000
KOH -8.255 4.985 -1.656 0.129
NaOH -1.902 4.985 -0.382 0.711
LiOH -21.891 4.985 -4.392 0.001

KOH-KOH -7.657 4.852 -1.578 0.146
NaOH-NaOH 0.073 4.852 0.015 0.988
LiOH-LIOH 3.858 4.852 0.795 0.445
KOH-NaOH -25.814 6.513 -3.964 0.003
KOH-LiOH -12.833 6.513 -1.971 0.077
NaOH-LiOH -13.524 6.513 -2.077 0.065
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