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Abstract

Removal efficiency of methyl iodide at high temperature process by TEDA-impregnated
activated carbon used for radioiodine retention in nuclear facility was experimentally compared
with that of silver ion-exchanged synthetic zeolite (AgX). In temperature ranges of 30°C to 400°C,
adsorption capacity of un-impregnated carbon was sharply decreased, but TEDA-impregnated
carbon showed similar values of adsorption capacity of AgX even around 100°C. Especially,
loading amount of methyl iodide on TEDA carbon up to 250°C represented higher values
compared to un-impregnated carbon. Breakthrough curves of methyl iodide in fixed bed packed
with AgX and TEDA-impregnated carbon at high temperature was compared. Removal mechanism
of methyl iodide on AgX was proposed, based on analysis of by-product gas generated from
adsorption reaction.
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Fig. 1. Flow diagram of the experimental apparatus.

Table 2. GC
Experimental parameters Operating conditions Remarks
Process flow (I/min) 40
Superficia velocity (cm/sec) 26
Bed depth (cm) 26~10
Input concentration (mol/l) 10°~10"
Gas generator temperature (°C) 5~30
Bed temperature (°C) 30~400
Relative humidity (%) Dry Processair

GC analysisconditions

- Capillary column GSQ

- Detector PDD* * Pulse Discharged
- Carrier gas(He) flow rate (ml/min) 6 Detector

- Oven temperature (°C) 140

- Detector temperature (°C) 160

- Auto sampler volume (ml) 10

- Sampling interval (min) 5
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Fig.2. Adsorption amounts of CHsl with temperature on various adsorbents.
(Bed Depth = 3cm, Input conc.=5x107> mol/l)
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Fig.3. Loading amounts of CH;l after Desorption with temperature on
various adsorbents (Bed Depth = 3cm, Input conc.=5x107° mol/I).
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Fig.4. Breakthrough Curves of CHz;l Adsorption with Temperature on
AgX-10wt%. (Bed Depth = 2.6, 10 cm, Input conc.=5x10"> mol/I)
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Fig.5. Breakthrough Curves of CH;l Adsorption with Input Conc. on
AgX-10wt%. (Bed Depth = 10 cm, Temp.=150°C)
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Fig.6. Concentration Profile of Ethane Gas with Adsorption Temperature on
AgX-10wt%. (Bed Depth = 10 cm, Temp.=150°C)
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Fig.7. Concentration Profile of Carbon Dioxide Gas with Adsorption
Temperature on AgX-10wt%. (Bed Depth = 10 cm, Temp.=150°C)
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