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Behavior of Radioactive Organic lodide in an

Atmosphere of High Temperature Gas-cooled Reactor
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Nobuyuki M. MASAKI, Takakuni HIRABAYASHI and Yasuyuki ARATONO
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Tokai Research Establishment
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Formation and decomposition behavior of radioactive organic iodide
have been studied in an atmosphere of High Temperature Gas-cooled Reactor
(High Temperature Engineering Test Reactor, HTIR). Nal251 was chosen
for radiocactive iodine source instead of Csl diffusing from coated fuel
particles. Nal251 adsorbed on graphite was heated in pure He and He
containing 0, or H,0 atmosphere. The results obtained are as follows.

It was proved that organic iodide was formed with organic radicals
released from graphite even in He atmosphere. Thus, the interchange
rate of inorganic iodide with organic iodide was remarkably decreased
with prolonged preheat-treatment period at 1000°C. Organic iodide
formed was easily decomposed by its recirculation into hot reaction tube
kept at 900°C. When organic iodide was passed through powdered graphite
bed, more than 70% was decomposed at 90°C. Oxygen and water vapour
intermixed in He suppressed the interchange rate of inorganic iodide
with organic iodide.

These results suggest that organic iodide rarely exists in the
pressure vessel under normal operating condition of HTTR, and, under
hypothetical accident condition of HTTIR, organic iodide fraction never

exceeds the value used for a safety assessment of light water reactor.

Keywords: HTTR, Organic lodide, Carbon Sources, Thermal Decomposition,
Oxygen, Water Vapour, Reaction Mechanism, Hypothetical Accident
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Table 1 Sources of Radioiodine used in Present Experiments
Source Chemical form Producer
125 1 Standard | Na I (Na2S03, 0.02mg/g, LiOH, Japan Radioisotope
Solution 0.02mg/g, Nal, 0.05mg/g in water) Association
1251 Standard | Na I (Nal, 0.05mg/g, Na2S203, Bureau National de
Solution 0.05mg/g in water) Méirologie
Irradiated e by ourself
Xe+lo (Irrd. by JRR-4)
Table 2 Effect of Preheating Time on Interchange Rate
of Inorganic Iodide with Organic Iodide
Brand Notreat- 1000°C 1000°C 1000°C
ment 3h 6h 26h
I1G—-11 16.9+1.2% 10.8+1.9% | 7.4%+1.3% 2.3+1.2%
L
1G—-110 5.7+3.0% --- 6.0+1.4% 2.4+0.2%
PGX-40 3.7+0.4% --- 0.13t0.02% ---

Table 3 Effect of H,0 Vapour on Interchange Rate
of Inorganic Iodide with Organic Iodide

Pressure of H20

Normal ized Rate

0 kPa 1. 00
1386 kPa 0. 83+0. 20
204 kPa 0. 49+0. 08
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Fig. 9 Typical Radio-Gaschromatogram of Organic Iodides
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