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Abstract

In this study, the applicability of microalgae was evaluated for eco-friendly decontamination of cesium-137 (Cs-137) and
strontium-90 (Sr-90), which are radioactive nuclides contained in radioactive waste. The monolithic radioactive solution used in
the experiment was manufactured at a concentration of 1.5 Bg/mL Cs-137 and 1.0 Bg/mL Sr-90 by diluting a standard
radioactive solution and distilled water. This experiment used two types of microalgae, Chlorella Vulgaris was used for Sr-90
decontamination and Hematococcus pluvialis for Cs-137 decontamination. The experimental method is to put the microalgae
cultured for 2 weeks into a bottle with a semi-permeable membrane, and then put the bottle in which the microalgae was put into
the manufactured radioactive solution, so that the microalgae and the radioactive solution react through the semi-permeable
membrane for 48 hours. For the radioactivity concentration analysis of each sample, a gamma-ray nuclide analyzer was used for
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Cs-137, a y-ray isotope, and a Liquid Scintillation Count(LSC) was used for Sr-90, a B-ray isotope. As a result of the
experiment, it was confirmed that about 88.0 % of Cs-137 and about 89.7 % of Sr-90 could be decontaminated, and about 98.6 %
of Sr-90 was finally able to be decontaminated by the two-stage decontamination method.
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Table 1. Classifying Nuclides And Half-Life Of Nuclides

Classification | Source of origin Major source of production Nuclide name Half life Em.ltt?d
Radiation
Neutron activation H-3 12.3 years B
Co-60 5.27 years
Corrosion products
(Atomic pile/Cooling system) Fe-39 4.5 days v
Artificial Nuclear effluent Cr-51 27.7 days
Radionuclide from nuclear
power plants Sr-90 28.8 years M
Nuclear fission products Kr-85 10.8 years
(Nuclear Fuel) 1-131 8.02 days
Cs-137 30.1 years !
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Fig. 1. A schematic diagram of the Sr-90 decontamination
mechanism by Chlorella vulgaris.
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Fig. 2. Optical micrograph of Chlorella vulgaris (x1,000).

Table 2. The Radioactive Source Information Used In The Experiment

Nuclide Concentration Chemical Form Purity Impurities
Cs-137 200.0 Bg/mL CsClin 0.1M HCI >99 % 0.0215 % Cs-134
Sr-90 200.0 Bg/mL SrCI2 in 0.1M HCI >99 % N.D.
Co-60 200.0 Bg/mL CoCl2 in 0.1M HCI >99 % N.D.
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Table 3. Composition of synthetic radioactive solution

Component Concentration
Cs-137 1.5 Bg/mL
Sr-90 1.0 Bg/mL
—T—
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Fig. 3. Experimental Apparatus.
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Table 4. Species of microalgae by nuclides type used in
decontamination experiments

. . . Concentration
Nuclides Speices of Microalgae (Cells/mL)
Cs-137 Haematococcus pluvialis 4.14x10°
Sr-90 Chlorella vulgaris 2.67x10°
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Fig. 4. The Result of Cs-137 Decontamination by H. pluvialis

for 48 hour (Initial concentration of Cs-137:1.5 Bg/mL,
Temp.:25, 50 °C).
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Fig. 6. The Result of Sr-90 Decontamination by C. Vulgaris for 96 hour (Initial concentration of Sr-90:1.0 Bq/mL, Temp.:25 °C).
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