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In the event of a nuclear plant accident where the nuclear fuel has been damaged, radioactive iodine gaseous
species can be released into the nuclear plant environment. However, extracting the iodine in a controlled manner to
recover it and remediate the environment would require a more rigorous process. In this work, a microwave generated
plasma is generated the iodine molecules (I2) from iodine compounds (Csl, KI etc.). An Argon gas based microwave
generated plasma is used as the ionization chamber. The characteristics of the plasma and the iodine species is
observed. Different forms of iodine (gas, liquid, solid) are released from the plasma zone downstream of the
microwave chamber. The released gaseous species are capture in a filter system and the characteristics of the iodine
species are identified. The results indicate that I», I', and I3 species are observed. The technique works well at ionizing
the iodine species at relatively low powers and allowing them to be captured by a standard cotton filter. These results
suggest that a microwave based technique may be useful for environmental cleanup activities of radioactive species
such as iodine. The technique can be used to address contaminated material as well as treat the gas phase

environment.
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Fig. 1 Photograph of S-band high pressure microwave generating equipment
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Fig. 2 Scheme of the microwave apparatus
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Fig. 3 Plasma production reaction container
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Fig. 4 Gas temperature in an input microwave power
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Fig. 5 The emission spectrum of Ar plasma
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Table 1 Plasma temperature in an input microwave power

Input microwave power [kW] 0.4 0.5 0.6 0.7
Position(B): Plasma temperature [K] 2480 2045 1812 1774
Position(C): Plasma temperature [K] 2073 1823 1797 1804
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Scheme 1 Deexcitaion reaction of metastable excitation rare gas atom R * in the collision with R* and the molecule AB

R": Metastable excitation rare gas atom
AB: Molecule
R: Rare gas atom

R*+AB = R+ AB”
AB** ? AB++e'

A+B AB"™" :Super excitation state
He* He* Ne* A, B: Radical
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Scheme 2 Reaction of the iodine formation in Ar plasma

Ar — A" S Arf+e Ionization
Ar’ Excitation
Ar*+KI — KI" ->KI'+e Penning ionization
K+1 Dissociation
KI'*+ e— K+I Recombination
I+ I— 1 Radical reaction
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Fig. 7 The pattern diagrams of a trap: (a) wet type and (b) dry type
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Fig. 8 The result of absorption spectrochemical analysis
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Fig. 9 The pattern diagrams and photograph of I, trap
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