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A tritium handling laboratory was constructed at the National 
Institute for Fusion Science about twenty years ago and it was recently closed 
down. We completed the necessary work that is legally required in Japan at 
the laboratory, when the use of radioisotopes is discontinued, involving 
measurements of radioactive contamination.  

We mainly used smear and direct-immersion methods for the 
measurements. In applying the smear method, we used a piece of filter paper 
to wipe up the tritium staining the surfaces. The filter paper containing the 
tritium was placed directly into a dedicated vial, a scintillation cocktail was 
then poured over it, and the tritium was measured with a liquid scintillation 
counter. With the direct -immersion method, a piece of concrete was placed 
directly into a vial containing a scintillation cocktail, and the tritium in the 
concrete was measured with a liquid scintillation counter.  

As well as these measurements, we investigated water-extraction 
and heating-cooling methods for measuring tritium contamination in 
concrete. With the former, a piece of concrete was placed into water in a tube 
to extract the tritium, the water containing the extracted tritium was then 
poured into a dedicated vial containing a scintillation cocktail, and the tritium 
contamination was measured. With the latter, a piece of concrete was placed 
into a furnace and heated to 800 degrees centigrade to vaporize the tritiated 
water into flowing dry air. The flowing air was then cooled to collect the 
vaporized tritiated water in a tube. The collected water was placed in a vial 
for scintillation counting. 
 To evaluate the direct-immersion method, ratios were determined by 
dividing the contamination measured with the heating-cooling method by that 
measured with the direct-immersion method. The average ratio was about 2.5, 
meaning a conversion factor from contamination obtained with the direct-
immersion method to that with the heating-cooling method. We also 
investigated the relation between surface contamination obtained with the 
smear method and inner contamination obtained with the direct-immersion 
method. The results revealed that surface contamination did not correspond to 
inner contamination. This means that contamination of the concrete walls and 
floors themselves cannot be evaluated from data on surface contamination. 
 We also evaluated the dependence of tritium contamination in 
concrete walls and floors on depth. Maximum contamination was frequently 
found inside walls and floors. It could be inferred that tritium existed in the 
chemical form of hydrogen molecules (tritium gas) that crept into deeper 
locations within concrete walls or floors, changed its form to water through 
an isotope exchange reaction, and remained there.  
 
 

 


