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Development of Treatment System for Radioactive Spent Ion Exchange Resins

by Takeshi IZUMI, Masahiro HAGIWARA, Takashi OHTSU, Hirofumi INAGAWA, & Masayuki ARAI

A new ion exchange resin solidification system, featuring the combining of resins with paraffin wax, has been developed. The result-
ing solid matter, constituting resins and paraffin wax, were able to be easily incinerated at existing incineration plants, Therefore, there
is no longer a need to store spent ion exchange resins, as low-level radioactive waste, that had been output from water purification sys-

tems at nuclear power plants.
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Table 1 Design specifications of condensate demineralizers

BUKEL | BESESE R AFAVENRE | 7oA UBRE | KR
ik (%) (L/%) (L/3%) L
(m*/h) Number of Cation resin Anion resin Total volume
Condensate | demineralizer | loading volume | loading volume | of ion exchange
flowrate tanks per tank per tank resins
10 (93K,
1R
6435 (9 DTs are in- 4250 2650 70500
service and
1 DT is stand-by)
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Total volume includes the intermediate resins for chemical regeneration.
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Fig. 1 Structure of ion exchange resins (Left : Cation resin,
Right : Anion resin)
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Fig. 2 Schematic flow diagram of solidification and incineration
systems for radioactive spent ion exchange resins
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BT HEANCDH 5 T LD H 5o
S p— R N RELE ) a HH e dis
K1WZRTEBY, »F+ UBiRiZERE L Thitfis Ttems Test conditions
BATVD OB 5 L SOx D HAET 5, ThE B PR
. . - . Incinerator type Cylindrical
WA %7200, UL AR AR L7 AU | e
Incineration Area 0.07 m
b A= 0.3 kg/’Nv F
Loading capacity per batch 0.3 kg/batch
£2 HALHIROA F o BB IR LA A e 6~20 kg/h
Table 2 Characteristics of ion exchange resins before and after Average loading rate
aging treatment WA 225 G2 X 1~3
Air injection rate Theoretical rate X 1~3
H F A VR 7 =% YR WA 22 S A EnnY
Cation resin Anion resin Injected air temperature 200~500C
Hrian At Hrih Ak ?J)EH??&H?F%. 6067\‘
Before aging| After aging | Before aging| After aging Pre-heating time 60 min
treatment | treatment | treatment | treatment T P A RRIREE 700C
EkE (%) Temperature of pre-heating
Water retention 49 51 60 67 TERNIRE [ 60~ 18045
capacity Incineration time 60 ~ 180 min
bt (J/g) Per A B
Heatingvalue 11715 9623 14226 12134 Analyzed off gas components SOx, NOx, CO, CO, O,
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Table 4 Test results of solidification tests in beaker scale

IR | r—R2| ¥—RA3| F—A4| r—A5| r—A6
Case 1 | Case2 | Case3 | Case4 | Case5 | Case 6
oI BIIR20 g | BIR20 g| KAk 20 g| Ktk 20 g| BARIK20 g| BAR#K20 g

Resin 20g 20g 20g 20g 20g 20 g
weight (Beads) | (Beads) | (Beads) | (Beads) | (Powder)| (Powder)
UEZOS
Wax weight 135 g 135 ¢ 135 ¢ 135 ¢ 135 ¢ 20 g
THA KR
Weight of 0g 07¢g l4 ¢ 28 ¢g Og 28 g
Ca(OH)z

IR AE
BIGRE | e | s | s | e | AR | s
condition Good Good Good Good Bad Good
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Table 5 Test results of incineration tests for products in beaker scale

T—=AL1| T—R2| ¥—RAR3| F—A4| r—A5| r—2A6
Case 1 | Case2 | Case3 | Case4 | Case5 | Case 6
oI KIIR20 g | WK 20 g| KK 20 g| KAk 20 g| BAIK20 g BAR#K20 g

Resin 20g 20g 20g 20g 20g 20g

weight (Beads) | (Beads) | (Beads) | (Beads) | (Powder)| (Powder)
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Wax weight 135 g 135 ¢ 135 ¢ 135 ¢ 135 ¢ 20 g

THA KR

Weight of 0g 07¢g l4 ¢ 28 ¢g Og 28 g

Ca(OH)z
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Table 6 Incineration test results

HH B
Ttems Results
JRRIREE  GRE4]) 789°C
Incinerator temperature (end point of batch)
WP
Processing rate 12 ke/h
BEAMF I OPET AR5 | P SOx B <1
. ppm
Off gas components at | Average SOx concentration
the incinerator outlet S NOx i FE 121 pom
Average NOx concentration PP
S COERE 1056 pom
Average CO concentration pp
S CO2 799%
Average COz concentration @70
Y Oz BE o
Average Oz concentration 10.8%
TG DR e o
Weight reduction 954%
A L o
Volume reduction 98%
30
%1,.:.?)ﬁ.u C ) ) 031%
Weight reduction after ash heating treatment
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RAEWIELS D007 TH D 2 LR SNz,

6-4 EMbFREANHBRER

HAbA * R B NRE AR D BERERER % 1T - 7245 R D
—BlER6IIRT . F 7z, FEEIGABRIGE O BEEFN O EE
AR O H AREEALEZE4, 5IZENENRT,

PEHIERZ S, RIS HEHINAN %2 A AN —FTH 700 CE
T FEL 72, N—F 21D TEREREAARL D
LEALEE £3703 kg A L THBR S, BRBEAHREL L
TWBRIZEbRZ 124720 03 kg$2, 6~20 kg/h
DEETEAL, BBEZRHE S 72, ZORE, K412
YL B Y KNI EIR TR S A, RAF R BRBEIREE
ﬁ%ﬁﬁfﬁéﬂé EOTHERR I NIz 72, HAIKREIZ 7

LIZX D EEHIRERITOHES Ah o SOxiFE1X 1 ppm
PUFICAEE S 7z HIZNOxERE D 121 ppm &K<,
BREEENREL TV L PR TH 5 250 ppm & F
HloTWwaZ &bz,

RIZBEHIE T B OBEHIKIZ DO W TIE, 58 = 28
03% L IFITA L, HHEA L+ ¥ SSRBIRICN T %
WA, WHERD ZLEN, 98%, 95%& RAFZiif
PEON, KBRS K BEAL - BEAIEIC LD, B0
BOEWETH S Z LR SN,

DL EORRERKE R S, WY TH B 4 A+ 235l if 2
Ty 7 ALRMEILT A LX), BT

1000

— JUR(TL-1)
Bottom temp.

800 285 (TI-2)

Air temp.
|| — FTLs)
Lower temp.

@
=1
S

= iR (TI4)
Middle temp.

— L#(TL5)
Upper temp.

g T
Temperature

PES(TIL-6)
200 - Of? gas temp.

i (T1-7)
Surface temp.

0 600 1200 1800 2400 3000 3600 4200
IRER] s

Times

R4 BRI 2 L2 B
Fig. 4 Temperature trend at several points of test incinerator
during incineration test

5000 95
. 8 = NOx
] 3
a § 4000 /r“ 20 \gé o
M% / ° g CO2
2z 3000 V 15 8O
8_5 \VV AAA..ﬂAA. v/ g%(g - 02
" s | UWWANY® UVU"UV o O£
M= - =
=2 85
g O3
(ST 11750 P S S W 5 g
o

0 600 1200 1800 2400 3000
R s

Times

5 BEHIGBREY 7 A R AL 58
Fig. 5 Concentration trend of off gas components during
incineration test

bOou B L U TR OB X ) BT X 5 2
EDFEFEE NI,

6-5 # fifl

DREROFERICIED &, HMOFERIRIEZ LT O

tbhﬂﬁ?éo

AT UIRBIIRE T v 2 AR RE LREHE
WIRMT A EI28D, MIEBIEHRIC X 2 %08 L 7z
BT HECTH B 2 L AR T E 720

CERTLE L R IS FLREEEE TH S 80
kg-FLAR/h 2OV TEBTRETH % Wl L &2 472,

- BLE SN -FEALRISEBE R O BV CH R RE T H
D, HAKZHRNT 22 & THEAETSHSOx 2K T 5
CEDVMHRETH B Z L DHERTE 72,

CHEHIR IR AL, MAERRK W ERR L
b 90%LL EOMEDTE DI, R AT LA DEMEDHERRT
&7

7. FEHESHRDORE

DED#RNPS, A4 W Z T v 7 A LR -

IoNF R No. 218 (2008-1)



BRI GE A A > 2SR B R LB D B 5

EALT 2B LD, BAFZRBEHFREZ b D E bR
WTE, ET7 Y M OBERTOBEANMLILZ 8 v 5E 7%
HiTdh s L PMARTEIES NIz, RPN & FHIE
MY 2720125 % M) MERESHBIZOWTHUTICE &
Db,

- R L MEORLARIER) 2 AT 53 E % WE
L, @RG24 2 7o bR EE B = 17, Bkl
T COREMRREH RS %,

- FERRBERNIF O B iin St & Bkt L 7z [ LARBERNEAER 2

11w, FEETOBEHIERER O S HT A 2 47 9 o

- FERBEHF IS CEIL RO BEHIAER 2 1T, FEbko
IRBEVERE, RO O MR L, FEREM T
DR_EETI o

- BWRETFHHREY AT A~OMAZHIEL, PRE
BEOVER, ORI CORMERE 2 ED 5,

<A F UIHBIR DAL TR = — X DR T A B
ORI BEREY OB > 2 5 2 D BFSIZ 1A T B R
24790

IoNF R No. 218 (2008-1)



