
North or Northeast regions during Northeast Monsoon. In all the sub areas derived 
temperatures are higher during the First Inter Monsoon period than any other season. The sub 
areas in the West, Southwest and South record lower temperatures through out the year than 
any other sub area. This is acceptable since winds in southwest Monsoon are much stronger 
compared to Northeast Monsoon winds.  
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Transport, dielectric and thermal properties of nano-composite polymer electrolytes PEO-
LiCF3SO3-Al2O3 and PEO-Li(CF3SO2)2N-Al2O3  
 
Poly(ethylene) oxide PEO, complexed with lithium trifluoromethenesulfonate (LiCF3SO3 or 
LiTf) or lithium(bis)trifluoromethanesulfonate imide (Li(CF3SO2)2N or LiTFSI) are among 
the most widely studied solid polymer electrolyte materials. However, their ionic 
conductivities need to be enhanced in order to use them in practical polymer electrolyte 
based batteries. In the present work, ionic conductivity and dielectric and thermal 
measurements have been performed on two nano-composite polymer electrolyte systems, 
(PEO)9LiCF3SO3+10 wt% Al2O3 and (PEO)9LiTFSI+10 wt% Al2O3 incorporating Al2O3 
powder of pore size 5.8 nm and neutral surface groups. It is observed that in both these 
systems, the conductivity enhances substantially due to the Al2O3 filler. At 40 oC, the ionic 
conductivity of (PEO)9LiTf increases from 1.35x10-5 S cm-1 to 4.41x10-5 S cm-1 while the 

ionic conductivity of (PEO)9 LiTFSI increases from 3.27x10-5  S cm-1  to 1.21x10-4 S cm-1 due 
to the addition of 10 wt% of Al2O3. DSC measurements of the (PEO)9LiTf system with and 
without alumina filler did not show a distinct glass transition but exhibited the PEO melting 
temperature around 60 oC. In contrast, the (PEO)9LiTFSI system showed the glass transition 

temperature around - 41.7 o C even after the addition of the filler. This polymer electrolyte, 
with and without the filler particles, did not exhibit the PEO melting transition around 60 
oC. This is consistent with the presence of a crystalinity gap in the phase diagram around 
PEO. LiTFSI = 9:1 as reported in the literature. The dominant dielectric relaxation peak in the 
_" vs frequency spectrum of both these polymer electrolyte systems has been assigned to ion 
pair relaxations. Both polymer electrolyte systems exhibit an increase of fm due to the 
addition of the alumina filler. As the ion pair relaxation frequency can be taken as a measure 
of the ionic mobility, these results suggest that the conductivity enhancement result from the 
increase in ionic mobility in both these nano-composite polymer electrolytes.  
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Development of microcontroller based high capacity standalone data acquisition systems  
 
A low cost, user-friendly data acquisition (DAQ) system was built using a microcontroller of 
the PIC family. The developed DAQ system consists of four separate ports to acquire data 
from external sensors, namely, a port with 8-analogue channels for direct coupling (above 
1Mbps), a serial port for serial data input (33600bps), a port with six I2C channels for I2C 
data input and an 8-bit port for digital input. The acquired data through this system can be 
stored either in a hard disk or in a Flash card interfaced through an IDE controller. In the 
present design, two 18F452 microcontrollers, one to function as the IDE controller and the 
other to manipulate input/output data were used. DS1275 real time clock IC was used to 
generate date and time accurately. The system can display necessary information and 
messages on a liquid crystal display or on a computer monitor. Data recorded in this DAQ 
system can be transferred to a PC through a serial port or through a network interface using 
RTL8019AS chip.  


