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Introduction:

There has been an increase in demand for battexiésg
high power capability not only at normal room
temperatures but also at cold temperatures down to
-30°C. Specific power levels of 1000-2000 W/Kg at
normal ambient temperatures and 300 W/Kg at a
temperature of —3C at 10 seconds pulse are required for
future hybrid vehicle and 42V ISG automotive
applications where the batteries must provide paweer
only for traction but also for starting the cargi@ficant
improvement in power and rate capability of nickedtal
hydride (NiMH) batteries was reported by OBC in st
few year§™. To further improve the power capability of
NiMH batteries, we studied the polarization behaab
the metal hydride electrodes with an emphasis an lo
temperature behavior. In this paper we will preskat
results on low temperature power from a cell bagith
particular emphasis on the polarization behaviaghef

MH electrode.

Results and Discussion:

The polarization behavior of the metal hydride rizga
electrode at different temperatures is shown iarédl.
The ohmic free polarization curves shown in theirfig
are fitted to the polarization data using a modaictv
included activation polarizatiom4.) and pore
polarization Qpord, Which is the ohmic polarization in the
pore;

N =Nact+ Npore

At the current densities used in the figure (up #&/g),
concentration polarization is small and was themefmt
taken into account.

Figure 2 shows the polarization contributions & ttore
and activation components to the total polarizatibn
—30°C. At low polarization currents, the activation
overpotential dominates the polarization of theativg
electrode. At higher currents, the contributior i
ionic resistivity in the pores of the electrodesr@ases.
This behavior occurs due to the fact that the atitiwm
polarization behaves in an exponential way at highe
currents (Tafel behavior), while the ionic pore
polarization has a linear dependency on curremioh
behavior). The contribution due to the pore resisti
becomes even more pronounced at lower temperatures.
Figure 3 summarizes the contribution of the diffare
polarization components to the electrode polagzreait
different polarization currents and at different
temperatures. The reason that the pore polarization
becomes the dominant polarization at low tempeeatig
the different dependency of the two components;
activation and pore polarization. At higher cursgithe
pore polarization increases faster with decreasing
temperature compared to activation polarization.
Examples will be shown where modification of thetahe
hydride alloy and to the electrode constructionitesl in

a significant decrease in activation and pore jmd#on,
which lead to significant improvement in cells powed

low temperature performance.

Equation Fitted To Data
L n = b In(if2io + sqrt ((i/2io)2 +1)) + iRp
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Figure 1: Overpotential Vs. Current at 80% SOC BBA
negative at 23C, -5C, & -30C showing experimen&hd
and Butler-Volmer fitted with the addition of pore

resistance.
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Figure 2: Overpotential contributions due to adiva
and pore resistance for AB5 electrode at -30C fbdsec

pulse.
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Figure 3: MH electrode pore resistance & kinetic
resistance at different temperature & current usid@sec

pulse at 80% SOC.
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