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Using the Laser Ablation Induced Couple Plasma Mass Spectrometer

to Analyze the Nuclide Distribution in Bentonite

Quo Lih-Wen®, Lai Cheng-1?
Y Taiwan Power Research Institute, Taiwan Power Company, Taipei, Taiwan, R.O.C.

National Applied Research Laboratory, Taipei, Taiwan, R.O.C

The retardation characteristic of buffer material to nuclide is a central factor for the performance
assessment of the high-level radioactive wastes final disposal. Therefore, it is an important
consideration for the selection of buffer materials. In order to establish the non-radioactive
measurement technique of nuclide transport, the Laser Ablation Induced Couple Plasma Mass
Spectrometer (LA-ICP-MS) is adopted to delve into the transport behavior of nuclide in the
buffer material.
In this study, we selected the bentonite which is generated in the Wyoming State of US and is
compacted up to the density of 1.6 g/cm® and of 2.0 g/cm? respectively. Afterwards, the
diffusion experiment of 4 nuclides including Cs, U, Se and Pd is conducted. Elapsing a period
of 180 days and of 270 days respectively, the bentonite samples are cut along the radius
direction. Different nuclide distribution in these samples is analyzed by line scan mode of
LA-ICP-MS direct measurement to evaluate the transport behavior of these four nuclides in the
compacted bentonite samples.
The test results show :
(1) The distribution of nuclide over the whole cross section of the bentonite samples can be
obtained by combining the analysis result of each line distribution. It can be observed the

accuracy of the nuclide distribution of this alternative is much better than that of traditional
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method.

(2) According to the analysis results of the four nuclides distribution in the bentonite samples, it
exhibits the intensity of Cs (M=133) element and of U (M=238) is extremely significant
but the intensity of Se (M=82) element and of Pd (M=106) is greatly lower.

(3) At the period of 180 days, the nuclide with Cs has already uniformly distributed over the
whole cross section but the intensity increases with time. On the other hand, the
distribution of the nuclide with U exhibits the significant peak at the side of contacting
transport solution at 180 days and the wave front moves toward the other side with the
increase of testing period.

(4) As compared to the bentonite sample with density of 1.6 g/cm?®, the intensity of Cs and of Se
elements in the sample with density of 2.0 g/cm® is stronger.

(5) The analysis of through out solution shows the concentration of Ca and of Mg ion is within
the range of ppm and that of Sr within the range of hundreds of ppb. Since the
concentration of nuclides including Se, Cs and U in the solution is less than ppb, it implies

that these nuclides do not leach out of the bentonite sample.
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