
Population projections are of utmost importance for any country, in formulating 
comprehensive development plans and programmes.  This paper proposes component 
and non-component models for this purpose.  In the component model, birth rates and 
death rates are separately modeled and are used to estimate the number of births and 
deaths.  The population figures are then adjusted for the births and deaths.  In the non-
component model, the population figures are directly modeled. 
 
In reality, birth and death rates should eventually level off. However, for Sri Lanka, the 
present birth rates do not indicate evidence of leveling off.  According to the fitted 
model, the leveling off can be expected around year 2025, and the asymptotic birth rate 
would be around 16 births per 1000 population.  Unlike birth rates, death rates already 
show leveling off.  The developed model suggested that the eventual death rate for Sri 
Lanka has reached in 1985 and is around 6 deaths per 1000 population.  
 
The diagnostic and validity checks of the models suggested satisfactory fit of the models.  
As further assessment, we examined the applicability of the birth and death rate models 
for the United States.  The asymptotic biarth and death rates of USA are found to be 
around 15 births and 9 deaths per 1000 population respectively. Further investigation 
suggests that the birth rates of the two countries to be not significantly different in the 
long run.  However, the asymptotic death rate of Sri Lanka is found to be significantly 
lower than that of USA. 
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An electrochemical quartz crystal microbalance study on polypyrrole 
 
Polypyrrole, one of the versatile conducting polymers (CP), can be deposited on metal 
electrodes by electropolymerization in the presence of suitable ions. Utilization of the 
electrochemical quartz crystal microbalance (EQCM) in conjugation with 
electrochemistry allows one to determine mass chages of the film simultaneously with 
electrochemical reactions under in situ conditions.  This technique has been widely used 
to elucidate the role played by the ions and solvent molecules during the preparation 
and  redox processes of conducting polymers,  In the present study, this technique was 
applied to investigate the mass changes during polymerization and ion movement 
during the redox processes of polypyrrole films prepared with sodium 
dodecylbenzenesulfonate (SDBS). 
 
Films were prepared on AT cut quatrz crystals (10 MHz) using the galvanostatic method 
with Ag/AgCl (Metrohm) as the reference electrode and Pt(Metrohm) as the counter 
electrode.  Polymerization electrolyte contained 0.05MSDBS and 0.05M pyrrole 
monomer.  Cycling tests were carried out on the films in 0.1 M NaCLO4 electrolyte with 
different sweep rates. 
 
It has been found that both cations and anions move during the redox processes in 
Ppy/DBS films.  Cation movement occurs at lower oxidtion potentials while the anion.  



Novement at higher potentials.  According to the mass changes obtained, it can be 
concluded that a large amount of water transport takes place along with the cations. 
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Preparation and characterization of size-controlled CdS and Cu2S nanocomposites 
with polyaniline 
 
The study of small semiconductor particles has a long history, especially in the area of 
photovoltaics and photochemical conversion. One important feature, which 
distinguishes small semiconducting particles from bulk crystals, is their large specific 
surface area.  There is a possibility of enhancing the separation efficiency of electrons 
and holes by controlling the chemical nature of the surfaces. 
 
Composites consisting of a polymer matrix filled with nanosize semiconductor particles 
are interesting due to their unique electronic and optical properties which make them 
technologically important.  Properties of these samples were found to depend on the 
size of the embedded particles. 
 
In this study, the nanocomposite materials formed by cadmium suffide (CdS) and 
copper sulfide (Cu2S)with polaniline (PANI) were snthesized by chemical methods.  
CdS/PANI and Cu2S/PANI were prepared by incorporating Li2S, Cd(CF3SO3)2 and 
Cu(CF3SO3)2 in PANI. Particle sizes for CdS and Cu2S were  obtained by TEM and XRD.  
The results have shown that CdS and Cu2S can be successfully incorporated into 
polyaniline matrix and their particle sizes can be varied by changing their concentration.  
These nanocomposites show good stability and high absorption in the visible spectrum.  
The juse of nanocrystals in photovoltaic devices allows great flexibility in controlling the 
performance of the devices by changing the nanocrystal size, concentration, and the 
material of the nanocrystals. 
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A comparison study of a gel polymer electrolyte with the parent liquid electrolyte 
 
The origin of gel polymer electrolytes is a result of the attempts to overcome the 
drawbacks of solid polymer electrolytes and liquid electrolytes.  The most important 
feature they have is the appreciable conductivity values with mechanical properties at 
ambient temperatures.  Sofar, no solid polymer electrolyte or liquid electrolyte has 
exhibited that property.  Hence, gel polymer electrolyte or liquid electrolyte has 
exhibited that property.  Hence, gel polymer electrolytes are considered as suitable 
substitutes for solid polymer electrolytes and liquid electrolytes.  Generally, a gel 
electrolyte cnsists of a liquid electrolyte trapped in a polymer net work.  As liquid 
electrolytes, a mixture of a salt and one or few solvents are used.  Some of the polymers 
use are polyacrylonitrile (PAN) and polymethylmethaacrylate (PMMA). This paper 
describes about a comparison study of the gel electrolyte, PAN: EC:PC:LiCF3SO3 with 
its parent liquid electrolyte.  Room temperature conductivity of the two systems with 
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	Solid polymer electrolytes to be used in lithium batteries are required to have high ionic conductivity, fair dimensional stability and material compatibility with electrodes.  From the point of view of commercial applications, modification of the  elect
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