
In this work we have carried out high frequency dielectric measurements of the two 
polymers/ salt systems, PPGnLiCF3SO3 and PPGnLiN (CF3SO3)2 where n = 8, 16, 32, 64, 
…., 256 in the frequency range 1MHz – 1.8 GHz from - 25º C to +80 ºC. Poly (propylene 
glycol) of average molecular weight 4000 was used as the polymer solvent after high 
vacuum drying (10 -5 Pa) at 80 ºC for 48 h. Lithium triflate and lithium imide were dried 
under the same vacuum conditions but at a temperature of 120 0c All solutions were 
prepared by mixing appropriate amounts of the salt and the polymer in a Pyrex flask. 
 
The dielectric measurements were performed using a HP4291A High Frequency 
Impedance Analyser. PPGnLiN(SO2 CF3)2 and PPGnLiCF3SO3 polymer electrolytes show 
a maximum conductivity of 2.07 x 10-4 S cm -1 and 1.57 x 10-4 S cm-1 respectively for n = 8 
at room temperature. Dielectric spectra suggest that PPG polymer chains are well 
ordered in the PPG+LiTf (triflate) complex. The PPG+LiTFSI (imide) complex show a 
maximum in a peak frequency at intermediate salt concentrations indicating that LiTFSI 
salt is acting not only as a Li+ cation source to the PPG polymer but also as a plasticizer. 
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Dielectric properties of Poly (acrylonitrile) [PAN] -based lithium iron conducting 
polymer electrolytes at high frequencies 
 
Poly (acrylonitrile) [PAN], ethylene carbonate (EC), propylene carbonate (PC) and 
lithium trifluoromethane sulfonate (LiCF3 SO3) were vacuum dried at 10-3 pa at 
elevated temperatures for two days before the sample preparation. Appropriate weight 
ratios of the above components were weighed and the samples of different compositions 
were weighed and the samples of different compositions were mixed well at room 
temperature and then heated at 120 ºC while stirring for one hour. The hot transparent 
get electrolyte membrane was sandwiched between two glass plates and left for drying 
in a nitrogen atmosphere for a few hours. 
 
The electrical measurements were made on pure samples, liquid intraction of Li+ cations 
with ether oxygen atoms of C=O group of PC and C=N group of PAN by weak 
electrostatic forces is a dominant feature in these gel electrolytes. Dielectric spectra 
further suggest that PAN makes a contribution to the bulk conductivity via weak 
electrostatic forces between PAN and Li+ cations through C= N arm making dipoles.  
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Poly (perfluorinated ethylenmethylen oxide) [PPFEMO] as a new type of plasticizer 
for PEO based solid polymer elctrolytes 
 
Solid polymer electrolytes, plasticized with conventional plasicisers such as ethylene 
carbonate and propylene carbonate, have received much attention in the past as possible 
electrolyte materials for solid state batteries and other devices, due to their ease of 
fabrication and low cost. 
 
A novel and interesting way for plasticizing polymers is to use a fine colloidal 
dispersion between an inert polymeric material and a “ conventional” polymer 
electrolyte such as poly (ethylene oxide) PEO). The objective of this work is to study the 



effect of addition of Poly (perfluorinated ethylenmethylen oxide) (PPFEMO) to PEO-Li 
salt systems. 
 
The weight percentage of plasticizer added to the polymer was varied from 10 to 100% 
and the concentration of salt in the polymer was fixed at n = 9. the solvent casting 
technique, using acetonitrile as the solvent was used to prepare the two soild 
electrolytes, (PEO)nLiX, where X = LiCF3SO3 or LiN(CF3SO3)2, incorporating the finely 
dispersed plasticizer. PPEMO. The electrical conductivity was enhanced due to the 
addition of the plasticizer. 
 
The highest conductivity of 2.52 x 10-5 S. cm-1 at room temperature (22 ºC) was obtained 
for the system (PEO)9 LiN(CF3SO2)2  + 100% [PPFEMO] and the conductivity of the 
system (PEO)9 Li CF3SO3  + 100% [PPFEMO]  was 9.56 x 10-7 S cm-1 at the same 
temperature. The dielectric results show very high values of the permittivity for the 
plasticized samples, indicating that phase separation takes place in these materials. 
 
The chain mobility appears to be enhanced both by a reduction of crystallinity and 
lowering of the glass transition temperature. However, in contrast to polymer salt 
complexes made with more “conventional” plasticizers, such as ethylene carbonate(EC) 
and propylene carbobate (PC), these polymer salt  complexes are completely insoluble in 
PPFEMO. This new approach to plasticizing effect in solid polymer electrolytes can offer 
interesting solutions to the enhancement of room temperature conductivity in the field 
of rechargeable lithium batteries. 
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Characteristics of quasi soild photoelectrochemical cells with SnO2/ZnO and TiO2 
films 
 
Dye sensitized photoelectrochemical cells (PEC) have been widely studied for 
developing inexpensive, low cost solar energy devices with high efficiency. However, 
the presence of a liquid electrolyte in these cells causes stability, encapsulation and 
performance limitations. As the absence of liquid reduces the encapsulation problem, 
the use of solvent free polymer electrolyte is an promising alternative. 
 
Here we report the photoelectrochemical behaviour of quasi-solid polymeric dye 
sensitized PECs with nanaoporous TiO2 and SnO2/ ZnO films.in the preparation of 
Sn2/ZnO films, a solution of colloidal SnO2, acetic acid triton X – 100, ZnO and 
methanol is sprayed on to CTO glass plates and sintered. TiO2 films are prepared by 
using a solution of TiO2 (Degussa P25), nitric acid, triton x -100 and a few drops of 
water. The sintered films are coated with the dye (cis-dithiocyananto [N-bis (2,2’- 
bipyridyl -4 -4dicarboxylic acid] Ru [II]).  
 
The viscous polymeric electrolyte (6.5% Polyacrilonitrile, 26% propylene carbonate, 4% 
ethylene carbonate, 16.5% acetonitrile, 6.65% CsI and 0.35% I2) is placed on the dye-
coated films and pressed onto the platinized CTO glass counter electrode. The open 
circuit voltages and the short circuit currents obtained under direct sun light 
illumination (1000 W m-2) for the cells with SnO2/ ZnO and TiO2 as anodes are ~0.6 V, 
~11.5 mA cm-2 and ~0.6 V, ~5.7 mA cm-2 respectively. 
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