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Adsorption Characteristics of Volatile Iodine Trapped
during the Dissolution of Spent Fuel
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Abstract

The chemical states of iodine trapped in Ag-Silicagel(Ag-impregnated silicagel) adsorbent
during the dissolution of spent nuclear fuel have been investigated experimentally. The
chemical composition of the adsorbents containing the volatile iodine trapped from a simulated
spent fuel(SIMFUEL) and real spent PWR fuel was determined by EPMA/(electron probe
microanalysis) in the form of Ag-Silicagel beds and glass wool filter. The determination of
the amount of iodine in the adsorbent samples mixed homogeneously was carried out by
instrumental neutron activation analydis(INAA). The samples in polyethylene or polypropylene
vials were irradiated in the pneumatic tube irradiation facilities at the HANARO reactor and
then measured 1-128 produced by the neutron capture reaction. This results shows that the
methods can be successfully applied to know the distribution of iodine trapped in the



adsorbents and in the determination of trace amount of iodine in the samples without any

chemical separation.
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Table 1. Determination of lIodine Isotopes in Adsorbent Samples by INAA

Found(ug)
Sample Count. Error(%)
1-127 1-129
B-1 N.D - -
B-2 N.D - -
L-1 493 - 1.25
L-2 0.26 - 17
L-3 0.18 - 17
L-4 0.53 - 11
P-1 LM - -
P-2 LM - -
N-1 N.D N.D -
N-2 0.20 0.640 38
N-3 0.12 0.384 30
N-4 2.54 3.123 5.1
N-5 LM LM -

N.D : not detected

I.M : impossible measurement



® Voltage controller ® 3-neck dissolution flask

® Tube for introduction of HNO,(1+1) @ Reflux condenser
® 1,(1-129) Trap ® Trap with 1.5M-NaOH 25mL

® Molecular sievel3X Heating mantle
®Trap with 1.5 M-NaOH 50mL

Fig. 1. Dissolution and Gas Collection Apparatus.

(a) (b)

Fig. 2. Comparison of Ag-Silicagel Adsorbents Before and After Trapping of
Volatile Todine
- After trapping :@ upper in (a), right in (b)
- Before trapping : lower in (a), left in (b)



Spectrum 45

(a)

Spectrum 44

(b)

Fig. 3. Scan of X-ray Spectra Emitted by middle (a) and front (b) regions
of Ag-Silicagel after SIMFUEL Dissolution.



Spectum 8

(a)

Specirum 46

(b)

Fig. 4. Scan of X-ray Spectra Emitted by middle (a) and front (b) regions
of Ag-Silicagel after the Dissolution of PWR Spent Fuel.



Fig. 5. Scan of X-ray Spectrum Emitted by Glass Wool Filter after
the Dissolution of PWR Spent Fuel.
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Fig. 6. SEM Image for surface of Glass Wool filter.
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