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Abstract

The ion-exchange resin (IER) is commonly used in nuclear power
plant to purify the cooling water and remove radioactive elements.
Cementation was a conventional process to treat the spent resins in
Taiwan. But the swelling of resins by ion-exchanging with calcium ions
in the concrete destroyed the container after a long-term storage.
Therefore, it is urgent to develop proper techniques to treat spent IER.

AOPs (Advanced Oxidation Processes) will be used to reduce the
volume of the spent radioactive ion-exchange resins in this study,
because AOPs is mild, simple and the cost of oxidant is cheap.
Furthermore, the liquid residue contains almost all the nuclides and has
no secondary pollution air after treatment. It can reach more than 20 %
of the volume reduction ratio by high-intensity Fenton process for
treating ion-exchange resins in this study. Moreover, it can improve the
processing efficiency via the pretreatment of ion-exchange resins. By
this way, it can not only save the dosage of oxidant, but reduce the

processing time.
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Wu, 2003

Method

Fenton

Fenton

Sono-Fenton +

%2 TARAR M HNRIL AT A 2 Y

Dried IER

(loading)

4.7 g cationic +

1.8 g anionic

5 g cationic

5 g anionic

1 g cationic

Condition

Temp = 93~100°C

pHi = 4.85

Temp = 97~102°C

pHf = 0.4

Temp = 97~102°C

pHf =2

Co-60

14

Add

50 mL (50 mM FeSO,)

30% H,O, rate

=1 mL /min (120 mL)
25 mL (50 mM FeSO,,

+ 50 mM CuSO4)
30% H202 rate

=1 mL /min

25 mL 37 mM CuSO,

30% H,O, rate
=1 mL/min

3 mM Acetic acid

80 mL 2 mM Fe3*

Final

IERr >999%;

TOCr >85%

Time = 80 min
IERr >9994
TOCr >999%

Time = 120 min
IERr >999;

TOCr >85%

Time = 360 min

Ref.

[4]

[19]

[22]



2005

Zahorodna,

2007

Kim, 2007

Zahorodna,

2008

Radiation +

Photo catalyst

Fenton

Electro-Fenton

Photo-Fenton

0.732 g cationic

2.5 g cationic +

2.5 g anionic

0.732 g cationic

pH=9
Ultrasound

1 g Photo catalyst
(TiO2 + BaF2)
Temp = 50°C

pHi =2

Air rate = 45 mL/min
Tempi = 80°C

pHi =2

Cathode = Pt plate
Anode = Pt wire
V=-0771V
Temp = 50°C

pHi =3

Air rate = 45 mL/min

15

15 mL 30% H202

100 mL 16.2 mM FeSO,

15% H,0O, rate

=2 mL /min (48 mL)

200 mL (5 mM FeSO,
+5mM CuCl)

28% H20: rate

= 1.67 mL /min (125 mL)

150 mL 20 mM FeSO,

15% H20: rate

=2 mL /min (90 mL)

IERr >999%

TOCr >99%

Time = 24 min
IERr >9994 [20]

TOCr >119%

Time = 210 min
[23]
TOCr >959%

Time = 210 min
IERr >999% [24]
TOCr >999;



Gunale,

2009

Zhong Wan,

2016

Fenton +

Wet oxidation

Fenton-like

22.5 g cationic
After
dissolution,

waste was

diluted to COD

=500 ppm

20 g wet anionic

Medium pressure Hg-lamp

(125W)
Fenton :
Tempi = 95°C
pHi =2
Wet oxidation
Temp= 220°C

pH=6.5

Temp =95 °C

pH=3

Fenton :

150 mL 20 mM CuSO,
30% H,0,

Wet oxidation :

Po2 = 0.69 MPa

30 mL catalyst solution
(0.5 M CuSOs4
+0.34 M citric acid )

200 mL H20> (30%)

Fenton :

Time = 180 min

IERT >99% [21]
Wet oxidation :

CODr >999%

CODr=97%
volume

[10]
reduction

=75%
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