
 
 
E 1 – 02 
 
Preparation and characterization of Bi-based superconductors and attainment of low 
temperature as low as 55K using liquid nitrogen 
 
Three Bismuth based superconducting samples with the composition Bi0.7 Pb 0.3 

SrCaCu1.5   OY  were prepared using different solid state reaction techniques. 
 
The Bi2O3, PbO, SrCo3, CaCo3 and CuO powders of 99% purity were used as starting 
raw materials. The powders were mixed with the nominal cation ratio Bi: Pb: Sr: Ca: Cu 
= 0.7: 0.3: 1: 1: 1.5 and then mixed well using dry grinding, wet grinding ball milling 
methods. The powders were calcined at 820 º C and pallets of diameter 13 mm and 
thickness 1-2 mm were prepared from the caicined powder under 300 Kg cm-2  pressure. 
The samples were then sintered at different appropriate temperatures. 
 
The resistance measurements at low temperatures were performed on three samples 
using resistivity probe. The samples prepared by dry grinding, wet grinding and wets 
ball milling methods have shown the superconducting transition Temperatures Tc  at 112 
K, 115 K and 110 K respectively. Tc o  of three samples were found to be 70 K, 80 K and 68 
K respectively. For further characterization XRD analysis were also performed on these 
tree samples. 
 
In this work, we developed a technique and successfully achieved temperature as low as 
55 K while the resistivity probe was in liquid nitrogen. 
 
E1 – 03 
 
Natural radioactivity in bricks used in Sri Lanka 
 
Building materials act as sources of radiation and also shields against outdoor radiation. 
In wooden and lightweight house the building materials do not act as significant sources 
of radiation in contrast in house made of brick, concrete or stone the indoor-absorbed 
dose depends mainly on the activity concentrations of natural radionuclides in the 
building materials. The indoor radiation comes mainly from the activity concentration of 
the natural radionuclides of the 226   Ra   series 232   Th series and 40 K in the building 
materials. For centuries brick has been the predominant component of the walls of 
public and urban buildings in Sri Lanka. Bricks are made mainly of clay originating 
from sediments deposited by the rivers. Cement bricks are fabricated and used at 
present to construct low cost dwellings. 
 
The objective of the present study was to determine the specific radioactivity 
concentrations of 226   Ra,232   Th and 40 K in brick samples collected from different areas 
and compare with the corresponding results for bricks of different countries given in the 
literature. This would enable to study any radiation hazard if present due to the natural 
radioactivity in buildings. 
 
Sixteen clay and four cement brick samples were collected from kilns in different areas 
in Sri Lanka. The gamma ray spectra of the prepared samples were measured using a 
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