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From the event of a nuclear plant accident in which the nuclear fuel has been damaged, radioactive iodine gaseous
species such as iodine-131 and cesium-137 could be released into the plant environment and nearby. In order to extract
these radioactive isotopes from the environment, complicated chemical methods are required. However, in this work, we
used an efficient yet less complicated plasma technique to extract iodine and cesium. To improve our measurement
accuracy, proper setup of a high-pressure microwave was needed. Temperature of the plasma was one of factors that could
significantly affect radioisotope clean-up. In our work, we determined the plasma temperature from the emission spectra
of argon (Ar). The procedures started with using Pyrex and quartz tubes under different configurations to determine
plasma ignition, which had an igniter (plasma seed) to generate electrons. To identify the atomic spectral emissions from
the plasmas, a black comet spectrometer (StellarNet-Inc) was used. The acquired data would then be used to calculate the
plasma temperature using Saha’s equation.
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Fig.3 Plasma spectroscopy measurement apparatus
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Fig4  The emission spectrum of Ar plasma
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Table 1  Ar plasma data

grAki Ey
A (nm) v(10"*Hz) I Inl/g A v)
(10°s™ (107'%1)
425.768 7.041 3634.12 39.8 2.361 -41.1866
426.443 7.03 2391.48 15.6 2.3275 -40.6669
427.028 7.02 3921.68 23.9 2.3269 -40.5975
429817 6.975 2732.24 18.8 2.3239 -40.7124
433.188 6.921 3137.03 28.4 23531 -40.979
433368 6.918 1082.5 11.6 2.3529 -41.1472
434356 6.902 1061.91 8.91 23519 -40.9003
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Fig.5  Saha plot
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