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INTRODUCTION

P article size, surface area, conductivity, density and
water absorption of the conducting material are
main factors which control the reduction efficiency of m-
dinitrobenzene (m-DNB). m-DNB lacks electrical conduc-
tivity and therefore requires a carbon black (CB)/acetylene
black (AB) to improve the conductivity. In the present
investigation, commercially available carbon black and im-
ported (I-AB) , Trivancore (T-AB) and Mysore acelylene
blacks (M-AB) in varying percentages (10-50%) are em-
ployed with m-DNB depolarizer. A suitable AB with op-
timum percentage to improve the electrical conductivity
and maximum water absorption, which also improves the
Mg-mDNB cell performance, is evaluated. The reduction
products are analysed by IR spectroscopy.

EXPERIMENTAL

The cathode plate was prepared by pressing a mix
containing m-DNB and CB/AB along with carboxy methyl
cellulose binder over a copper mesh.  The surface
conductivity of the plates in different samples was
measured by using four probe conductivity cell. Particle
size, surface area of the samples were analysed by Malvern
particle sizer. The above cathode plates (2 x 3 cm)
were coupled with magnesium alloy anode in Mg(ClOy)>
electrolyte and then discharged at 40 mA current drain
upto the cut off voltage of 0.8V,

RESULTS AND DISCUSSION

Generally, the reduction efficiency of m-DNB depends on
three factors viz. pH of the electrolyte, current drain and
presence of a catalyst [1]. When these three factors are
kpet constant, the variation of the cathode composition
alone influences the cell performance. When the quantity
of different varieties of AB varied in the cathode mix, the
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TABLE |: Capacity obtained in CB/AB

Capacity

Quantity  Carbon black [-AB  T-AB  M-AB
(%) (Ah) (Ah)  (Ah)  (Ah)

10 : 0.10 0.04 0.08

20 - 0.44 0.10 0.16

30 - 0.48 0.44 0.36

40 - 0.54 0.60 0.52

50 0.26 0.60 0.68 0.56

cell capacity also considerably varied. The comparison
of optimum percentage (50%) of four samples reveals
that T-AB is the best variety with high capacity as shown
in Table 1. Tables IT and IIT show the surface area,
average particle size analysis and electrical conductivity
measurements. According to these results, I-AB and M-
AB samples are better in their performance upto 20%. The
50% T-AB gives better capacity than other samples. This
may be dr2 to better water absorption which is essential in
the spe:+ic reactlon as shown below [2]: NHg

6Mg+ (L, +8H20 — 6Mg(OH):+ Chpuye
The IR data supports the quantity of reduction products
formed during the discharge period.

TABLE II: Particle size and surface area analysis

Average micron size  Sp.surface area

Samples (pm) (sq.m/cc)
Carbon black 36.3 0.05
I-AB 22.6 0.05
T-AB 37.3 0.05
M-AB 36.3 2.05
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TABLE IlI: Electrical conductivity

Conductivity
Quantity  Carbon black I-AB T-AB M-AB
(%) (mQ) (mQ) (mQ) (mQ)
10 11.10 11.50 12.98 11.00
20 10.45 11.45 12.50 10.75
30 9.91 11.25 12.10 10.34
40 9.58 11.15 11.60 9.95
50 9.50 11.05  11.10 9.75
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