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Chemical Dissolution of Radioactive Wastes Generated from[

Radwastes Generated from Nuclear Power Plant

o2

Ao HASE WAV E 5 WANS ASVIE A3 SAHe] B WA 9
<9 55 457 A% s Fal WHS ZAS AT o]& #5ke] closed-vessel
At om, A HAGH 7| =] Aol AREEE o]
LustEx, GAE 2 Aol ES Ao A, AHEE %9t A7 2 microwaved &

A 5 3% B0 s THE WA

S
>,
Y
M
ol
ol
2
=
t
o
)
rfo
El
riet
-

HF s Ags] E4e7] 918 ICP-AESeH AASE o] &3&to] WA A7 = A 2ol



AgHE VALE ARe] AE 94E TS
Abstract
A chemical decomposition method to measure the concentration of radiomuclides
among radwastes from nuclear power plant is examined since it directly cannot be
measured by radioactive detector. For this method, a closed-vessel microwave
digestion system is installed, ion exchange resin, active charcoal, zeolite for the
treatment of liquid radwastes are dissolve respectively with the application of various
acid composition, temperature and time of decomposition, and the power of microwave
digestion system. And in order to determine the concentration of radionuclide captured
by above-mentioned 3 materials, the elements of non-radioactive sample used in the

process of treating radwastes are studied with ICP-AES and AAS.
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Table 1. Acid mixtures and reaction condition for decompositions of non-radioactive

charcoal
MW1 MW?2
Stage
(Temperature control) (Power control)
1 12 ml HNO3, 1 ml H20- 12 ml HNO3, 1 ml H20-
Reagents
2 - 1 ml HzOz
Digestion time 1 20 50
(min) 2 - 50
1 170(5), 240(5), 240(10)
Temperuatre (C) -
2
. 250(10), 400(9.5), 280(0.5),
230(17), 210(13)
Power (watt) -
5 250(10), 400(9.5), 280(0.5),
230(17), 210(13)

Table 2. Acid mixtures and reaction condition for decompositions of non-radioactive

ion exchange resin

MW1 MW2
Stage
(Temperature control) (Power control)
Reagents 1 12 ml HNOs 12 ml HNOs
Digestion time
, 1 20 25

(min)
Temperuatre (TC) 1 170(5), 240(5), 240(10) -

290(4),  400(10),  300(1),
Power (watt) 1 -

250(10)




Table 3. Acid mixtures and reaction condition for decompositions of non-radioactive

zeolite
MW1 MW?2
Stage
(Temperature control) (Power control)
6 ml H20, 3 ml HNOs, 6 ml H20, 3 ml HNOs,
Reagents 1
0.25 ml HF 0.25 ml HF
Digestion time
] 1 20 25
(min)
Temperature (TC) 1 170(5), 200(5), 200(10) -
290(4),  400(10),  300(1),
Power (watt) 1 -
250(10)




Table 4. ICP-AES and AAS result of each samples

Active charcoal | Mixed resin Cation resin | Anion resin Zeolite
Al 0.3£137+ 114+99 13+92 32+13%*
B 11200 7.8+55 <5 - 26+22
Ca 0.4+15% 58+59 13+28 0.5+49:
Co <5 4.1+63 <5 - 1242
Cr - - - - -
Cu - - - - -
Fe 38+34 15+20 13+16 19+11*
K _ _ _ _ _
Li <5 <5 <5 <5 <5
Mg <5 3.9+640 7.5%16 3.0+17=
Mn - - - - -
Na - - - - -
Ni 7.6%10 4.6+28 3.2%22 - 20+38
Si 0.7£97x <5 55+49 - 294 +8%
Zn 65+15 17+165 25+32 0.2+15%

unit: pg/g, * mg/g (AveragetRSD)
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