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Pure samples of polycrysialline Silver and Lithium s
about 6007C. from 27 °C Vhe transition temperatures for

energies for the condudtion as IHPC, 0.35eVY and 2607 C znd 0,157':'/ respects
character of the changes in resistance has been described. The silver zrd ; ;
heating runs and the same parameters were determined. Super THHIOn Wi ODSETvEs
nol in the Jithium sulphate, 1t was observed that thermal cycles reduced the samgie
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Introduction
Current trends in research have

been geared towards the search for
compact energy sources in the solid state,
i.e, Solid state electrolytes or superionic
conductors (Yamazoe and Miura, 1995).
Solid state energy sources have many
advantages over liquid electrolytes in
terms of compactness, versatility and
mobility. They are used for rechargeable
batteries and also as electrolyies in fuel
cells (Cuenca, 2002;0numa and Kaimai et
al, 1998). These rechargeable batteries are
found in microbatteries, sensors and smart
windows (Balkanski, 1990;Miura and Ono
et al, 1998; Narita and Can et al, 1995;
Worrel, 1998) and in mobile phones,
laptop computers, among others, Lithium
compounds are commonly used in Jithium
ion batteries. Their conductive properties
are principally derived from ions rather
than electrons and this is normally
achieved at high temperatures during
which superionic transition is said to set
in.

lithium-based
lot of problems
research is

The current
compounds have a
(Weller, 2000), current
therefore  geared towards developing
materials  that  are cheaper, stable,
environmentally friendly, have high charge
capacity/density and in particular, high
conductivity at room or ambient
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temperatures (Hull and Keen, 2003),
temperature af which most appliances
operate. The most widely used materials
are LiCoOz and LiMnOz. The former has
been associated with one or more of the
above desirable parameters. There is the
need to improve the electrical properties of
these compounds, such as their electrical
conductivity and mobility. Hence the
research in silver and lithium sulphates are
important because of the good electrical
conductivity and polarisability of silver on
the one hand, and the small size of lithn=n
jon and its light weight, which make it
easily diffuse and contribute to electrical
conductivity.

The Ilattice structure of silver
sulphate is orthorhombic whereas lithium
sulphate is monoclinic. Silver sulphate is a
better conductor than lithium, however, its
cost puts it at disadvantage. Several
research have been carried out on these
compounds (Teterycyz and Kozlowski,
1998;Teterycyz and Nitsch, 2000), for
example, using thick-film technology in
gas sensors for environmental pollution
detection.

In the present study, report is
presented on samples of silver and lithium
sulphates, in Pelletized powder forms. The
objective is to determine the superionic
transition temperatures, the activation
energies and electrical conductance of
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©observed owing 1o sample SRUC ) has average resisie
lity beyond 290-C.

lemperature of KO,

However, the Arrhenius plot of aclivation energies were (

sulphate, room femperature 1o n these regions an

, showed superionic transition with lemperature was 330

tion energy at transition lemperature oyole  (C3)27-4904
32¢V comparable 1o that reported

resistances as \2)<
rycyz and Nitsch, 2000), while being coresponding  a
vation energies) 0.83¢V and 057eV at 007eN and \ )
T temperature respectively, for the

emperature  of
rted (Teteryeyz and Nitseh, 2000) and

SUEEeSt A Systen
work.  Correspondingly, room the sample wa

perature resistance fell from 171K to particular the §
1) at maximum temperature. \ower temper,

duperionic transition was observed beyond  the
oceur at 260 ‘C compared to 420 C characier ¢

Aerycyz and Nitsch, 2000), Fig, 2 shows — pointing
, plot from which it can be inferred that ~ the Weal
> transition femperature 15 not well Also
fined as factors such as preparafive,  texnper
ermal  history;  composition and  tothe

ystallinity may affect the trangifion  and
mperature  (Sunandana and  Kumar, e
004), Thus the low activation energy may — tra
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ble up to 64UL Ini5 Mdy Akl W VI ANVEE. YRR
irregular features, attributed temperature of 600C . The form of e
Jy igh resistance of lithium graph i essentially the same 45 | with
h comesponding  high  activation energy almont uniform
emperature, and to the 0,696V, It must be rermarked that mo
nature  of the sample, cesearchers have ot fooused o the
homogeneity and polarization.  systematic study of thermal cycles of
vever, the second sample could — superionic conductors, this 1s emphast
ed 10 another heating cycle (C1) here, figs. Up to 800, was reached for
the third cycle (C3) of silver suilphate n
¥C , where resistance reduced (0 which the resistance was [ AC) 4 100
. from 11.00MQ  at room temperature, the ackivation energies were
ture. The activation energy 0.021eY and { 26V 4t the lower and bi@
ng 059V throughout the reglons temperature regions respectively, figh.

o sharp transitions observed, fig4. A
¢ thermal cycle (C2) reduced the
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Fig2: Arthenius plot of pure Silver Sulphate showing activation eneryies
0.57eV and 035V at lower and higher lemperaire respectively
The transaction temperzture is 260°C.
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