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Abstract

It is clarified in the radioactive waste transfer regulation that the concentration of radioactive waste for the major
radio nuclide has to be examined when radioactive waste is guided to the radioactive waste stores. In case of the
low level radioactive waste sample, the analytical results of radioactive waste concentration frequently show a value
lower than minimum detectable activity (MDA). Since the MDA value basically depends on the amount of a sample,
background value, measurement time, counting efficiency, and etc, it would be necessary to increase a sample
amount with a intention of minimizing MDA. In order to measure a concentration of 1?°I in low and medium level
radioactive waste, 12° was collected by using a distillation technique after leaching the simulated radioactive waste
sample with a non-volatile acid. The recovery of ?° measured was compared with that measured with column
elution technique which is a conventional method using an anion-exchange resin. The recovery of inactive iodide by
using the distillation method and column elution were found as 86.5+0.9% and 87.3+2.7%, respectively. The
recovery and MDA value calculated for distillation technique when 100 g of extracted solution of I was taken,
were found to be 84.6+1.6% and 1.2 x10* Bq/g, respectively. Consequently, the proposed technique with
simplified process lowered the MDA value more than 10 times compared to the column elution technique that has a

disadvantage of limited sampling amount.
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[ Distillation method ]

[ Column elution method ]

1. Distillation with 6 N HoSOy4, H9Og, Carrier gas

1. Anion resin washes enough with the distilled
water and hydrochloric acid (Cl- is removed)

2. Collection in organic solvent (CCly) of the inside
of trap.

2. For more than 12 hours, the adsorption
Process in anion exchange resin at beaker

3. After filling through Column, an eluant is
loaded and separated.

4. The reducing agent is added and the 103~ of
the elution liquid is reduced to Iy

5. Extraction with CCI; (105-(1047) to Iy) |

3. Stripping with NaHSOg(back extraction) Iy to I

6. Stripping with NaHSO3(back extraction) Iy to I- |

4. Aging is made after forming the Agl precipitate

7. Aging is made after forming the Agl precipitate.

5. The intensity of the X-rays is measured by the

gamma spectrometry.

8. The intensity of the X-rays is measured by the
gamma spectrometry.

Fig. 1. The block diagram of the iodine recovery about two analytical methods.
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Table 1. Loss rate of inactive iodine in simulated dry active waste
according to leaching agent.

Concentration of iodide( #g/mL)
No, of exp. 6 N HNO; 6 N H,S0;
Recovery (%) | Lossrate (%) | Recovery (%) | Loss rate (%)
1 76.4 23.6 92.2 7.8
2 71.0 29.0 90.7 9.3
3 59.6 40.4 85.3 14.7
Ave (SD) 69.0 = 8.6 31,0 = 8.6 89.4 =36 10,6 £ 3.6
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Table 2. Recovery of inactive iodine in simulated dry active waste
according to collect solution.

Aok s &
Ao I},

Concentration of iodide( #g/mL)
No. acl, 2 N-NaOH

Add Found Recovery Add Found Recovery

(ppm) (ppm) (%) (ppm) (ppm) (%)

1 10.0 8.3 83.0 10.0 8.1 81.0

2 10.0 8.8 88.0 10.0 89 89.0

3 10.0 8.6 86.0 10.0 83 83.0
Ave (SD) 85.0 £ 25 Ave (SD) 843 £ 4.2

Table 3. Recovery of inactive iodine in simulated dry active waste
by two different methods.

Method of sample treatments
Distillation Column elution
No.

Add Found Recovery Add Found Recovery

(ppm) (ppm) (%) (ppm) (ppm) (%)

1 5.0 4.34 86.7 5.0 4.21 84.2

2 5.0 4.28 85.3 5.0 4/40 88.0

3 5.0 4.37 87.3 5.0 4.48 89.0
Ave (SD) 86,5 £ 0.9 Ave (SD) 87.3+£27
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Table 4. Recovery of 1291 in simulated dry active waste by gamma
ray spectrometry*.

=45t &

o Add Simulated dry active waste

(Bq) Found(Bq) Recovery(%)

| 1] 0.186 83.5

| 2 | 0,189 86.8

i 0.2183 0.182 82.8

| 4 | 0.191 84.6

5 0.188 85.5
Ave (SD) 0.187 # 0.003 84.6 £ 1.6

*Counting time: 40,000 sec, Efficiency: 00508, Background: 20count, Chemical yield: 1.0
MDA = [2.71+4.65(0.00047)""% (40,000)2]/[(40,000) X 0.0508 X 1.0 X 95.0] = 1.2 X 10" Bq/g
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