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Determination of Boron Content in Boron-containing
Polyethylene Nuclear Shielding Materials by ICP-OES

DU Baohua'?,SHENG Dibo'? , WANG Rizhong'?,LUO Zhixiang'*
(1. Hunan Nuclear Geology and Nuclear Technology Application Center ,Changsha, Hunan 410000 ,China
2. Hunan Province lonizing Radiation Measurement and Instrumentation Engineering Technology

Research Center , Changsha, Hunan 410000 , China)

Abstract Boron containing polyethylene is a widely used for nuclear shielding material, accurately
mastering the boron content is of great significance for radiation protection shielding engineering design and
shielding effect target calculation. In this paper,sodium carbonate was used to melt the sample at 950 C,
and the molten block was leached with 50% hydrochloric acid solution. The blank test solution of the whole

program was used as the primer solution to prepare a series of calibration curve solutions for linear
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calibration, a method for the determination of boron in boron containing polyethylene nuclear shielding
materials by inductively coupled plasma atomic emission spectrometry (ICP-OES) was established. The
sample test solution is matched with a large amount of sodium ion matrix in the linear calibration series
solution, which effectively eliminates the influence of non-spectral interference caused by physical factors
such as ionic strength and viscosity between the sample solution and the working curve solution on the
accuracy of the measurement results; 15% aqua regia was used to flush the sampling system, which
effectively weakened the “memory effect” problem in the determination process of boron; The method
precision (RSD,n=6) was 0. 70% to 1. 6% for samples with different content levels; The accuracy of this
method was verified by method comparison and standard addition recovery method,there was no significant
difference between the analytical test results and the chemical volume titration method. The relative error
was —1.6% to 1. 9% ; the recovery rate was 99.0% to 102%. This method is easy to operate and can
provide reliable analysis data for process production,shielding engineering design and calculation quickly.

Keywords inductively coupled plasma emission spectrometry; melted sodium carbonate; boron-containing

polyethylene; matrix matching; boron
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Table 1 Working conditions of the ICP-OES instrument
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Table 2 Decomposition effect of samples

with different holding time
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PE-B1 1.02 1.04 1.02 1.03 1.04 1.06 1.04 1.6
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