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Abstract 
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As a part of the national Swedish network of laboratories in emergency 
response and preparedness, the radio-analytical laboratory of the Swedish 
Radiation Protection Authority (SSI) should provide with fast and reliable 
measurements. To this purpose, Liquid Scintillation Counting (LSC) offers 
the advantages of reduced time for sample preparation, zero sample self-
absorption, simultaneously measurement of alpha and beta emitters and high 
efficiency. 

The LSC detection system at SSI is a Quantulus 1220, which is a system 
permitting pulses produced by alpha and beta radiation to be discriminated 
when adjusting the software parameter Pulse Shape Analysis (PSA). 
Previously, different authors have found that the dependency of the optimum 
PSA on scintillation/vial combination is negligible in front of the strong 
influence of the sample quenching. Also the optimum PSA parameter is 
found according to each sample quench level, so as the composition of a 
standard and a real sample should be as close as possible.  

When handling samples of variable quenching levels, like for example 
urine, two possibilities have been suggested: 1. To determine the degree of 
quench in a short count of the samples and then use individual optimum 
PSA for each sample counting protocol; or 2. To have alpha and beta 
standards equivalent in quenching to the least quenched sample, determine 
PSA and quench the standards progressively. Then the percent of total 
interference is obtained as a function of the quench parameter for a single 
PSA setting, which permits the samples to be counted with the same 
protocol and a correction for interference can be applied afterwards. 

The case of urine is interesting since it is 95 % water but it may contain 
traces of amino acids and varying amounts of electrolytes, depending upon 
dietary intake. 

In this paper we applied number 2. The standards have been quenched to 
simulate human urine quench levels. The aim is to obtain the look-up table 
for the percent of total interference for different quenching levels. In-house 
prepared standards were used. The purpose of having such look-up tables 
ready is to save time of analysis at emergencies.  

Thereafter spiked urine samples were prepared to verify the validity of the 
method. A description of the method is presented, the results of the 
validation as well as the uncertainty analysis. 
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