
It is estimated that more than 50% of the total vehicular fleet of about 2 million vehicles in Sri 
Lanka is operated in this city and neighboring area. Because of the infrastructure facilities 
available, there is an increasing trend in number of industries, power plants and other air 
pollution sources in and around the city of Colombo.  

 
This study was mainly concerned on the data from November 1997 to September 1999 
concentrating mainly on ambient Carbon Monoxide (CO), Nitric Oxide (NO), Nitrogen Oxides 
(NOx), Sulphur Dioxide (SO), wind speed, wind direction and rainfall obtained from the 
continuous Ambient Air Quality Monitoring Station at Fort railway station, which was 
operated by the National Building Research Organization(NBRO). 4This study indicated 

significantly (p value= 10) high levels of air pollution during - North-East monsoon and low 
levels in South-West monsoon compared to the other seasons. With a specific increment of CO, 
NO and NOx in North-East period relative to the South-West period were found to be around 
131%, 44% and 43% respectively.  

  
By considering the variations of air pollution during the day, the highest concentration was 
recorded in the morning traffic period (07.00 a.m. to 11.00 a.m.) followed by the evening 
traffic period (03.00 p.m. to 06.00 p.m.). The lowest pollution level was found during the 
period from mid night up to morning (10.00 p.m. to 07.00 a.m.), especially during South-
West monsoon.  

 
Factor analysis techniques were also used to identify possible sources of air pollution in the 
Colombo city and found that during the North-East monsoon, the main contributor to the 
day time air pollution was from the sources in the near vicinity towards North and East, 
may be due to the Central bus stand and Fort railway station and during the night the 
contributing sources were towards North and North- West direction, probably from the 
activities of Colombo sea-port and the Kelanithissa power station.  
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Study the effects of polymerization conditions on the force measurements on polypyrrole 
based artificial muscles  
 
Conducting polymers can be easily synthesized as films by electrochemical oxidation of the 
corresponding monomer. These films can be electrochemically oxidized and reduced in a 
continuous, reversible way resulting conformational changes along the polymeric chains. 
Artificial muscles linked to these reversible conformational changes were developed by 
constructing conducting polymer/non-conducting polymer bilayers. Aim of this work is to 
study the influence of the polymerization current density and anion incorporated during the 
electropolymerization of the conducting polymer polypyrrole (PPy) on the force variation of 
bilayer “artificial muscles”. Fabrication of muscles was done on a polyimide film which was 
coated with gold layer. Polymerization was done electrochemically. PPy films were prepared 
with different current densities from 0.1 to 2 mA cm-2. Force measurement set up consists of a 
microbalance and an electrochemical cell. Force measurements were done by cycling at 
different sweep rates from 0.5 to 50 mVs-1. In addition force measurements were carried out on 
PPy benders prepared with small, medium, polymeric and large surfactant anions. Results 
shows that benders prepared with higher current density films give higher forces compared to 
the benders fabricated with the films made using lower current densities which can be 
explained by considering the change in the film formation with different current densities. PPy 
benders made with different anions clearly showed that the measured force with small 



inorganic anions is very small. In addition, the force measured with the polymeric anions is 
lower than that measured with the medium sized anion. The benders made with surfactant 
anions gave higher forces. It is believed that these large anions are trapped inside the polymer 
structure and will not participate in the redox process. It has been observed that the cation 
movement makes large volume changes in PPy films. In addition, cations carry huge amount of 
solvent with them. So the force measured should be higher.   
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Spectrometric study of stars using ACCIMT telescope  
 
The spectrum is a vital data in the study of stellar objects. A few dark or bright lines are 
powerful enough to find out remarkable characteristics of a stellar object. Although 
spectrometric studies are used extensively by astronomers in other countries, the work describe 
in this paper presents the result of first such attempt of spectrometric study on astronomy 
made in Sri Lanka.  
 
A methodology was developed to use the 45 cm GOTO reflecting telescope and its 
spectrograph of Arthur C. Clarke Institute of Modern Technology (ACCIMT) for stellar spectra 
studies. The dark lines of the absorption spectrum indicate the missing wavelengths due to the 
elements and chemical compounds in the stars. In order to find out these elements the 
spectrum was calibrated for wavelengths. For the calibration, the emission lines of Hollow 
Cathode lamp were used as reference lines and the wavelengths of these lines were found 
using the intensity wavelength distribution of the Hollow Cathode lamp. The CCDOPS 
computer software was used to identify the pixel points of the reference lines. The distribution 
of wavelengths against pixel points shows a linear relationship. By knowing the pixel point of 
any absorption line it is then convenient to find the wavelength of that particular absorption 
line.  

 
The technique developed was tested on the solar spectrum. Initially the solar spectrum was 
obtained and analyzed it through the entire visible range. The wavelength of each and every 
absorption line was calculated according to the above method and matched with the line 
spectra of elements to identify the elements responsible for individual lines. The lines of 
Hydrogen and Iron are found to be prominent. Lines due to Ca, Mg, Sr, Ni, and Si were also 
detected. In order to obtain the solar temperature, the black body radiation curve was used. For 
this purpose the entire solar spectrum was recorded under the uniform light condition. The 
intensity distribution of entire solar spectrum was taken by means of the software IRAF (Image 
Reduction and Analysis Facility) and the black body radiation curve is plotted with the 
correction for Quantum Efficiency of CCD camera. The intensity distributions of two other stars 
are also presented.  
 
The elements identified in the sun using the spectrograph at the ACCIMT observatory are 
similar to those recorded at the Mount Wilson Observatory. Therefore the methodology used 
here can be adapted for future spectral observation of stellar objects at the ACCIMT 
astronomical observatory.  

 
 
 
 
 
 


