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Abstract

Many different kinds of radwastes are discharged from the nuclear power plants, and P s
included in these radwastes. Recovery test of I was evaluated for different radwastes(dry active
waste, sludge, spent resin and simulated evaporator bottom). Recovery of I for dry active waste by
acid leaching with 1.8% NaClO was 74.3%(RSD,2.2%) and *’I for spent rein by alkali fusion
method with KOH as a flux agent was 87.7%(RSD,0.9%), respectively. lodide in simulated
evaporator bottom containing a high concentration of borate was adsorbed with anion exchange
resin at pH 7 phosphate buffer solution. Recovery of 1 for anion exchange resin was 92.5% and
not affected up to 1,200 ug/mL HsBOs(as a Boron). Recovery of I for the spent resin from nuclear
power plant was 87.2% (RSD,1.2%).
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Fig. 1. Effect of acidity on the recovery of iodide
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Table 1. lIon chromatographic conditions for the analysis
of iodide.

Parameter Condition of system

Chromatographic system Dionex Series 45001

Dionex IonPac AS4A-SC

Analytical column (4%250 mm, 20 peq/column)

Guard column Dionex lonPac AG4A-

SC(4 X 50 mm)
Eluent 0.8 M NaCl
flow rate 1,0 mL/min,
Sample loop 50 pL
Detection wavelength UV 226 nm,
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Fig. 2. Effect of concentration of NaClO on the recovery of

fodide
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Sludge, dry waste
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Resm, Liquid waste

Extraction of I, with CCl,
Reductant (NH;OH.HCI)

Discard <:

Ion chromatography
(chemically recovery)

I, in organic phase
I”in aqueous phase

U
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aqueous phase
Ipin organic phdb(:‘

Stripping of T with 0.1 M NaHSOy

[Liquid Scintillation Counting '#*I(beta) [Liquid] j

( Radioactivity recovery j

Fig. 6. Flowsheet of the analytical procedure for the measurement of 1291

Table 2. Comparison of sample treatment for iodide in
simulated radioactive waste sample by

ionchromatography
Sample treatment method
Leaching(1) | Alkali fusion(2)| - orm

No. dry waste | Resin Resin Resin

1 72,4 52.2 87.6 87.1

2 75.8 34.5 86,9 85.4

3 74.6 34,5 88.6 86.6
Ave. (%) 74.3 40.4 87.7 86.3

RSD,(%) 2.2 25.2 0.9 1.0

1) 1.8% NaClO as a leaching agent
2) KOH as a fusion agent, KNO; as 2 oxidant of iodide
3} AG 1 x 2, 50-100 mesh Cl form , Adsorption time: 12 hr
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Table 3. Adsorption of iodide on anion exchange resin)

Buffer solution TIodide adsorbed(2), (%)

pH 4, phthalate 83.9
pH 7, phosphate 92,5
pH 10, carbonate 88.6

(1) AG 1 x2, 50-100 mesh Cl form
(2) Adsorption time: 12 hr

W T2 AstA ¥ Ayl o3 fEE A8
3}7] o] 7] w0l NaClOZ o8¢t A&YHo) &
g Aoz Azrhct,
4) 29 599 F 19 &

pH 4,78 10 &F 840 Fol2FAd 82
o] FAAFEE Yoti7] A3l &2ldof AFE 3}
o 719 SFgS SRS 21 ERE R 301] YeRH
2tk pH Wiz}l wal 83.9~92.5%2] 3)5&-S e
W13 pH 7(phosphate buffer)dl4] 7} &2 3]
8 YeEh9 e F. Verrezen[141%5 9] A @A}
FrALE g YERRT S5 Sl S

o] Q= BAavl o= Bal @ F5g AR 0
e A dolry] 3 2o EF o] Fas

0~1200 wg/mLE 7}t & pHE 72 F-A&L 2
o g TR e gc4 34ge EA3
gom 2 AFAE E 49 JeEIIY. HT slege
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B2 Arlete] $&FHo U 99=E 5 E 9
ZZ3ta] P12 JE YE2EHE SN S 5334
3442 vwstgor I ZFAE £ 59 vl
t}, ¥ 5004 B ule} o] B HAFHIE A
ol Uigt 8 0 =348 0] 86.3%(RSD,1.0%) L &
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Table 4. Analytical results of ‘>’ in si

water contained boric acid ll;g column elution

tatod

method with adsorption of 1 on anion resin*
. 129.
H,BO,(as a boron) Intensity of “I{dpm)
ug/mL Predict | Found | Recovery,(%)

[¢] 377.5 337.1 89.2

240 377.5 329.6 87.3

480 377.5 333.7 89.4

720 377.5 321.3 85.1

| 1200 377.5 | 327.7 86.8
Ave, (RSD %) 87.5(2.0)

* AG 1 x 2, 50-100 mesh Cl form, Adsorption time : 12 hr

Table 5. Comparison of recovery of ¢ in simulated and
real radio-active waste sample by LSC

simulated radioactive waste(1)|real radioactive waste(2)

87.1 88.2
— 85.4 85.9
86.6 88.1

86.7

87.29%(RSD, 1.2 %)

86.3%(RSD,1.0 %)

(1) fresh mixed resin + STD "1

(2) used mixed resin + STD "I (from nuclear power plant)
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