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A pressed-plate ron electrode for alkaline storage batteries, designed using a statistical method (fractsonal factorial 1L 4
technique), is described, Parameters such as the configurstion of the base grid, electrode compaction temperature and pressure. =
nder composition, mixing time, etc. have been optimized using this method. The optimized electrodes have a capacity of 300 -
+ SmAh g of active matenal (mixture of iron and magnetite) at 7h rate to a cut-off voltage of ~086V vs Hg/HgO. OH - 3
: -
Storage batteries which could be considered for large- commercially most feasible owing to a significant cost. v
scale energy storage applications are nickel-iron, reduction in relation to the sintered iron ¢lectrodes as ¥
{
L

systems such as nickel-cadmium, silver-zinc and
nickel-hydrogen employ matenals or construction
methods that are too expensive to be feasible for
commercial purposes. Nickel-iron and nickel-zinc are

the major competitors to lead-acid systems and at
present are being developed by a number of countries
throughout the world* ~°. The major advantages of
these systems are longer cycle life and longer calender
life (Ni-Fe), higher energy density (Ni-Zn) and freedom
from pollution (both Ni-Fe and Ni-Zn) as compared 1o
commercial vented type lead-acid batteries. Nickel-
zinc batteries suffer from serious problems of short
life-time resulting from dendritic growth, shape
change and densification of the zinc electrode. On the
other hand. nickel-iron batteries have a long cycle-hife
(typically about 3000 cycles) even under adverse
conditions such as overcharge, overdischarge, charge-
stand, discharge-stand and inadequate mainienance
Recent developments are fast placing this battery on
par with the other accumulators®®. Iron-air
rechargeable batteries, which can usc virtually
inexhaustible raw materials'® and can also provide
long cycle life under inadequate maintenance
conditions, are equally promising. Iron electrode
constitutes a vital component of both these storage
of iron electrodes which have
jon in these battery systems

the pocket-type electrodes®.

of the iron electrode batienes are: spontancous
corrosion of the iron electrode in the charged state
which leads to a high rate of self discharge, and low
faradaic efficiency for the anodic dissolution of iron

The problems that adversely affect the performance

which leads to a low utuhzation coeffcwent.

In the literature, studies conducied to solve these
electrochemical problems of the* iron electrodes
batteries are very few. It has been noticed that even
minor random vanations n the fabncation of the
battery electrodes induce large vanations in their
capacity values. Determining the optimum parameters
for formation of these electrodes hence seems to be
critical. In this context, statistical methods have been
documented to be useful'**'* The aim of the present
work 1s to realise the optimum parameters for the
fabrication of pressed-plate iron electrodes for alkaline
storage batteries using such a statistical method, viz.
the factorial optimization technique. In this technique,
a series of expenments designed to test the effect of
altering the factors at selected levels on any observable
property of the system are conducted. Following this
method it has been possible to fabricate pressed-type
-on electrodes with capacity values of 300+ SmAh/g

consistently.

¥
. W

£

Experimental Procedure | 5
Preparation of iron electrodes—The active material

for the electrodes Wwas obtained by “m;‘;;“-
decomposition of ferrous oxalate at 773K. X-ray

diffraction pattern of the decomposed product
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Lastly, the binder composition (parameter-G) has

201 a4 mean effect valoe of 11.37 (F9 of Table 2) This
suggests that the binder composition should be
ncreased from its mean value 1o achieve optimum
capacity values of the clectrodes It s indeed an

important parameter as it decwdes the hvdrophobicity
as well as the mechanical strength of the elecirodes
The opuimum capacity value of the clectrodes was
achieved using the method of steepest ascent'* ' . In
this method, the mean effect values of vanous parame-
ters have boen employed. The parameters 4 and D have
pol been ncluded as the capacity values do not show
any apparent dependent on these. The remaiming five
parameters and the capacities of the electrodes have
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RTINS o conduct the s¢arch phn The ':Jupr:b ol the
ascent through cach of these coordinates were
calculated using Live steps relative Lo parameter E,asu
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electrodes were fabricated (Table 3). Elj:clrodc F17
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- s F‘P‘ ; § electrode with an electrode {or
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