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Studies on chemical decontamination of JRR-3 primary coolina

system , No.1 (Decontamination by CAM DECOM process )

Tadami KOMDO, Sumitoshi TAMAKA, Tetsuo YNSHIJIMA, Masamitsu SHIGEMOTO,

Shozo IIDA, Qichiro HORIKI and Yoshinori SASAKI

Division of Research Reactor Operation,

Tokai Research Establisment,JAERI
(Received January 10,1979)

The primary cooling system of JRR-3 is contaminated with activated stellite
metal powder from pump runner,uranium oxide from failed fuel and fission prod-
ucts and plutonium from the contaminant uranium.This makes JRR-3 mainfenance
difficult.The plan of upgrading JRR-3 is now in proaress,which involves repla-
cement of the core tank and primary coolina system.To make the reactor disass-
embly safe,chemical decontamination processes have been investinated.The CAM
DECON process developed and approved for the CAMDU reactor in CANADR ,a heavy
water reactor similar to JRR-3 is possiblv the most sujtable.

In this report are described feasibility of the CAMN DECOM process to the
JRR-3 primary cooling system and the decontamination tests made with siudae .
collected from the primary system.The process is found to be effective and
economical for the decontamination of uranium,fission products and plutonium,.

but not for stellite metal.

Keywords: Chemical Decontamination,JRR-3 Reactor Primary Coolant System,

CAN DECON Process,Activated Products.
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Tabie 1 Surface dose rate from sludge in JRR—3

Primary system.
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Table 1 Surface dose rate from sludge in JRR—3
Primary system. :
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SEE 7. COMEIEEBOLFERRCEATH 0.1 2RED 5fETHH, WEROp HIEL

211~271 TEBEEZTL .

Table 2 L—106 salubility to water(14)

L—106 | @ B | & E B % 13 pH
lg 1% | = & M THEBELT —
g | 1w | soc | REG LR R T o sty | 27
5g 0.5% | 60T : " 277

108 L0% | 60T ﬂgzﬂ%;ﬁ%%&%%?fc B 06 BT m.| 211
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42 L-106 BECHTIMFFREHORRER ()

BEIRRBEMOERSOE AT Y VARF -2 304, TAI =T 4
| (528), 347V sThb. FNLEONWTL- 106 BRALLH>EBRWAERE T-7%.
| cnHDF b E—xOEREMAFL, L— 106 BREICH 15 > WHRTAL, 60CEM
| A1 9 SEEMMAEL THEMERL #ZFHRE2 Table 3, Fig. 10 Cx¥. L—
106 BERPOT A =0 s REEXFRFREIFECLIOAMMTLAL, XT ¥ VR RXF— 2304
CERRATER TELIRERNIVWOTHBEANY, TAI=741200, 5052 dcbiC
Lm%wL—UHYﬁﬁK?WSzﬁA#E&bk.7»€:7A®EﬁEM5WdOOﬁﬁ?
¥150ppm THEAL, TOBAERMKTRICHELATVI=Y 4 1200,5052 OF =}
gm E”“®E§ﬁ?®%%ﬁ&ﬂ(‘ﬁbf%ﬁ.Z?VVZZT—w30%'7»g;pA
' © 1200,5052 QM ETable 4 CRT. AFT V¥ FAPE—A L L5 sRERRM
MUTERENCE R LI TH o1, HENCKERELE AP, RFEL—-106 &,
BOpH L ERETENEN 271, 272 TEADG RS o,

1200(28 ), 5052

Reactor materizl solobility to L-106 selution

Table 3.
" REE | 7 BE | g oy
H A smamf| SBA | TUUEES HaipH | HB# pH
s;:;:less 304 | 7838373g| + 246mg +0.24mg
Alaminium 1200 | 2646974g| —5191 —64.56mg -
g o8 271 272
Alaminium 5052 | 2639800g| —7364mg | —9185mg -
Neoplane 1085763g |[+179.12mg | +145.75mg.
Table 4  Chemical compositinn(%)ef test piece
OB A Mn Cr Fe | Si| Mg Zn | Ti | Cu Al
Aluminiam 5052{ 010 | 015~035| 045 [22~28| 010 | — | 010 ZR#
Aluminiom 1200 005 - 10 - 010 | — | 005 | 9900 L k|
i c | si | Mo P s | Ni Or Fe
| Btainless
steel 304 | <008 |<100| <200 | <004|<003|8~11| 18~20| &HE

43 L-106 BACHTEIAFEMEN . X754 P RROBRER ()

L—106Emmﬁsz%94r@ﬁﬂﬁéﬁ%?bkb1?94rﬁi&%ﬂpkoz
SoB (KO MAT 51+ LeBEBEABL, TNE771 7 FTHBLL, TOBKRESL
bmfﬁ%u,GZuHTOM%%%&wﬁﬁCbﬁoz?i4rﬁeﬁ§§®mﬁm&‘M%
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Cr 28% W 4%, C 1% Fe 3% Thhb, COA7 71 AEERRUBHEERLZN
ﬁ,ﬁﬁmuﬁﬁiﬁmﬁéﬁufmbccﬁﬁ%?éﬁu
%ﬁu&@2ﬁﬁ%¢z@%&c@ﬁm,sot,ﬁﬁo%#f4osﬁﬁ@ﬁbfﬁoﬁo
1)L~106OJ%EM1£K1f54bﬁ%01g¢z%yv1zf—W30m TN
s=wa 1200, 50562 OF AP E—RBANT,
2) L—106 01% BE1ILAT 54 P BEROHO0 Vg ALK,
%ﬁﬁ%%FigJJ~15Kﬁ?.%&ﬁii@L—uw BT O RELIRFRAEDIHN
EK&Dﬁﬁbﬁ.42&@&.7W$=?A@ﬁMM$IOO%E?ﬁﬁU,%@ﬂgm%
1mmpmf@b.—ﬁ,=Awrm4ymjpwnfﬁﬁufap,1)@%@@3@2)
@%ﬁzb%%B0%§<=ﬂwrﬁﬁ&T&,@ﬁ*@ﬂﬂmhﬁﬁﬁ61?ﬁ4r%i%
ﬁ%%%ﬁm;DXbbcﬁSmgc&boiuA®&Eﬂ400%Eﬁﬁpf%%w®ﬁ@
?@bﬁ,19~%@me®D,Cﬂ$1)@%ﬁ@ﬁﬁZ)@%ﬁ&D%%lﬁ%%mo
x?yvxz?—h304®@ﬁ§%ﬁﬁbf,ﬁﬂ*ﬁﬂhﬁ5$61?54bﬁx@ﬁﬁ
E&%ﬁm;vﬁbbc%SmgCﬁb.3ﬁ»b&5#5*bﬁﬁt—ﬁu1mboch6
OB G5 CFRETFAL, 35045, VKT 7 v TREFBL CHESRTRO
@ﬁ%ﬁﬁbkﬁ%,%ﬁﬁﬁi@&ﬁﬂﬁﬁ@%&?%&ﬁ@#oﬁ.cn@%ﬁﬁiiﬁ
EM*T%@%ELT#D,mi%%%m®%ﬁ%tﬁbﬁ%%fﬁﬁ&bfm&mam9c
t%%bfmboﬁk,1)®%ﬁ®ﬁﬁ2)@%ﬁ&D%jﬂkb,iﬂA,ﬁQﬂEﬁE
(B BERAATS 5.

4.4 L-10¢6 DAF v EREBIECTHT S BRRMGH

Ldl AArHBEEO A KRERBEL

%4xyfmﬁﬁ(f4¢4xVSK1B)5me¢®4f7§&Mﬁ(f4f4fySA
10A)5mg@ﬁ5z&ﬂﬁhmﬁﬁb,al%L~106§m20®w EENENBY
00 CREL, FOA A RREBORLEMEL 7. FERETable 5 = d. B4~
MR TEBRTOL-106 %%%TEﬁW#,@4#V§ﬁMﬁ?M%fT§b°@4i
yfﬁﬁﬁ®4xyﬁﬁ@§ﬁT$M43%?éo,%nQL—106m§ﬁﬂuaomwﬂ

—Céof‘to

Table 5 OCapacity change of ion exchange resin
after L—106 passed through.

4+ v AE B B’ E .ﬁﬁﬁ{ryfﬁﬁi BEBEA A+ TRER
(mf) (meq / mf) (meq./m{)

BB A A4 e 200 ' 1.79 1.80

g4 4 BB 200 1.01 0.58

1)
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4142 B4+ TBERORR[ADOHE

B4+ ABBIESml #5728y 5 ACTHHKL, 01FL—106 HEEZBVIH~30T
ﬁﬁbfpﬂt@ﬁﬁgi%ﬁﬁﬁﬁmﬁbfﬁﬁﬁ(BmﬂtmnmpImmw R,
%%%FigJBK%TQ%4#7§§ﬁﬁ5mgﬁﬁbf,SOMM D01%L—106 &
ﬁ#%L—lUG%@ﬁ?éthﬁb#oﬂ,ﬁﬁ&,@4#V§ﬁﬁﬁ@4f?&ﬁ@i
MOmM/mEQ)T@D,@41y§ﬁﬁﬁ@4xrfﬁ%ﬁuﬁ%ﬁiéﬂfmﬁo

45 L-1D6 %ﬁ¢ﬂﬁ4#yo4ty§ﬂwﬁc;6ﬁi

A3TERLAFBEOBHE300mY 2B A4 TRWBESmf CB8V20 TERMAL, H
MUABELEYRD, pH, BRGEHE, Af, Fe, Co, CrORERMTL TEHE 1+ ¥
PREER 2Hor. SOLIORBED 200ml 2B+~ XEHICRBE L TRBROH
S Efot. BRETable 6 (KT, B4+ RREFABRLIRE: 29 BAEEERL
LR L. A4 XRMERRSE, BRET v VACBAL, ERAGEELH 4 40/ em
WETLRZ.

B4t RREIEC S HEBSR A+ ¥ OREEE, AL, Co 308%,Fe 42%,Cr
78% THotr. THDHL, L—-106 u%4z/&ﬁmﬁ%ﬁﬁfoccmxbﬁao%»
BeEans, @4#/fﬂﬁﬁ®ﬁﬁﬁmL—106t%ﬁﬁﬁ4fzﬂt%ﬂx§%£én
Twnb, CORRE, L-106 BRIELOLERPEET, B4+ XRBELZABILL
L EDK 30 FBEIN, BEIALL-106 BHCLERRCERT L. LERR
BTEBCRBAF  RBBECL O L1066 UVBBRERI A VLB CALEBERET . 5,

Table 6 Removal of snluted material in L-106 solutien
by ion exchange resin
7 7 pH BAGHE | ARE | FoE |Co RE | Or RE
{(#0/ecm ) (ppm) {ppm) (ppm)- [ Cppm)
1 x B AR | 572 204 8 150 520 206
. . 54 182 3.60 190
BB 1 4 AR fREmER | 329 247 (3083 | L42) (3087 | (782
. <015 <.0.05 <005 <0086
A1 4 o TRIBEARE | 8.21 427 | (1003 | 1~100)| (~100]] (~100)
L IREKRERD
. . _ i s ieh A BEOR
#1) SViSpace Velocity OBET 8V W
pi1/i000 73 a%8

*2) meq/mé;

43 SRBBIE L ml B b OXBERT 1 meg

-7 =
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4.6 L-1060HNERHR

461 °Co , r BREC L HHHABRITE

L3 TERLAFBEOBE 30l 2HRRECLY, * Co 1 #E 10'~ 10° v b 7
m%b.ﬁﬁﬁﬁﬂ%04mtSU*774»ﬂ?ﬁEFﬁu,Fm®AﬂJw,omcr@
B BB FREAC LD Ridre, L—106 WECEBLTNDAL Feo,Co, CrFM
EDTA%ﬁc&ofwb%®aﬁ%éﬂ.%@EDTA%ﬁﬁrﬁ%%M;Dm%ﬁﬁﬁf
bcAﬁJw,omcr%ﬁw&ﬁwu.Emm@ﬁﬁﬁimﬁnﬁTTboﬁ%ﬁﬁﬁﬁé
EETbCCMTétmﬁ.mﬁﬁﬂﬁ%ECT%%ﬁﬁopémﬁuﬁbCcﬁfébo%
‘ﬁﬁ%@Fig17K%ToL—NW B 105 v b7 HUEO T BEETRHERIH
rRITZ e,

47, L—106 ﬁialg&ﬁﬁﬁ?zﬂ7V4ﬂfW777WKln,lfﬁm@ a
ﬁE%ﬁpT@ﬁwrﬁ%ﬂbf,m%ﬁﬁﬁﬂxb%ifbﬂzﬁ&ﬂﬁbk.%%%
Table 7 K%ToC@ﬁ%%EEHTEEWﬁLHﬁﬁﬂﬁﬁEfbTﬁﬁ%ﬁ%@bé
EL RO C e TER, L—106 BRI 10° v b F O RBETHRARIET
srehflo, L—106 @ﬁﬁcﬁ%@ﬁﬁﬁﬁﬁ?brﬁﬁﬁﬁ%®u%wﬁm,EX
OHEHF100 FHELZ-TWVH.

Table 7 Decomposition of L-106 by y—ray irradiation

K| P
RS v S B A
1 ] 0.1
2 48 x 10" 0.1
3 L15% 10° o1
4 12 x 10° 0.1
5 Lo x 107 0.1
6 L2 X 10°% 1.1

L-106®B&K01g %2 r REH

462 BERPORBHRHCLLHEARDTE

A3 TER AFBHROBMW1I0mI 230mf ODREEHF AT » 7 rCAR, RFFERK
PO JRR-3, VR—1 WERFLT 3 0 0BSMIMEE L. MBCRHE L EW =7 OHE
K;D.ﬁﬁﬁ§®%¢ﬁ¥ﬁm%6x1ﬂn/uﬁ-swfébca#ﬂoﬁoC®ﬁ®r
ﬁﬂ$uﬁﬁf3xm43&rféboﬁﬁ&.EM%&4M¢SU£774w5?mEFﬁ
LT, L—106 Eﬁwﬁ%prmbﬁﬁiiéﬁﬁuf,%@ME@@T%&*@&.E%
% Table 8 Cmw$T., ¥z, L—106 ﬂxalg%E%ﬂ52ﬂfV4ﬂfw777wm

A, 1072 mmHg CHRESBHLT, L—-106 B ABCRLRBRELx. RESE, #

— 8 —



JAERI-M 8076

HaaBr2®E2RlEL .
HEOHER, L-106 BEFPVAL,Co OREET#30% ETLTHD, 30 0RBM

HTHL—106 HEARSBLTAE, Chd T RRSRELT THH 107 vorsoT
By, ChRCBRPETFORRIMbARDOTH L cBbNb. L—-106 BERRBRS TE, &
HEARC Lo ARDRESEL, AHBIRL TRV, &F, CORHRBRICENT, R
HEOXBOREHERIBZR2BNXB.G BTT2Y, FLRBRICL o ABORELERE

ﬁ‘ﬂﬁo

Table 8 Concentration decrease of metal element in
L-106 by residual activity in JRR—3.

AJME | FolE | CoBME | CrRE

(ppm) (ppm) (ppm) (ppm)
870 BB St Al 157 205 5.8 238
RIS T 105 1.50 6.0 2.29
W T 331% 26.8% - 3.8%

. BEEM: BEEFR 6X107n/em’ sec
y = 3x10* R/hr ‘
30 0 @SR S

4.7 —RBERAF,SOBRRBRER

471 —RAERX7 » JOBHER

RABEARLABHL LY ¥ 7Yy FLRRAT y Y EERL, TOBKRO 15 ( Table 1)
Zebh, L—106 BRICLLBREREREZIT -,

SROEERBE, gross 7 activity BHEH, 01%L—-106 ®HE1 {ICAN , 60C
21008, ~7AF o 7A2 - TRELAYCERBERI LR, RBRRTBBREZAS
CRMETFRL, 36K 045z 3 ) KT 74 v ZFTREFBL 2. FH#, %5 CHEE, ¥
KT 74 mE, =7 Fy P RBEFORMRKRBE - grass 7 activity PHIE L o ﬁ%%
Table 9 WKET. 25 v SROBBEOHB 0%E =73 » M EHFLCAFL % OB
BB pR Sy AT A OB T TS0, FRICERLCR 7 » VHAD grass
r setivity [INal(Tg)vxrsA4 FovFrv—varF7s 2L OHEME S50cem T 1LIX 1.0scpm
B, COF—2DHRAT» YOL—106 CEBLAEHE, TRDOLDF2RDHL 1.6
TH o, '

4, BRT 25BHCCCBRENLO Snd > 7Y v 7L Tgross 71 sctivity 28 %E
L, 8% Fig.180WERT. X7 » VOBRE 50~100FHMTHEMCET LI &b

"tho
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4.7.2 Arv—FOBRRER

_RREAY TNy IROA L V—FORREBET oD, APV -FHRRECDD L
AORERERFATELR, 2PV —F2Fig. 190C7FT, REBEXEI 40nR " hr TH
s, ORIV —FRBRATELL, FORMEMMER, gross 7 activity 2HELZ.
ﬁ%&Tmle9K%?ozrV—fmmbo%KzﬁwﬁuimccﬁmxrV—f;Dr
LyANTLEW, 2 v—FORTHER L 6mR/bhr TET L.

oAb —F%01% L—106 BWE1 JICH 1o HWEATHL, 60T, RHEORME
710 0BMNEEREERL. ERYOF 7 ) v 7, ABR AT 1 cHABRTL L. RRO
¥E, gross 1 activity (L4 7.1 - EBICS50~100RFEMTRIML 2, BHL L activity
OCRHHGDFIELATD S, '

5 23vURlR9IY, THVEF=DLADERE
L-106ick 3 RguER

RAEARLOABN LY ¥ 7Y 2 FLRAT » YERRL, TOBK1420img 2D,
OJ%Ifdosﬁﬁlﬁmkn,Got.ﬁ#@%ﬁfsoﬁﬁﬁﬁﬁﬁé&ﬁo%oﬁﬁ
BruRETREHL, 0454 IV FTAMTREFBLL, FHRS00ml 2ERCARL,
ﬁﬂﬁ§y7fﬁﬁmmﬁb%2mﬂifﬁﬁuku%@ﬂﬁﬁmﬁ%ﬁﬁlmﬂ%mi.E
e AR, AAES © T THACMBAL, ZRREB L, RCINHERSml 2MATHE
ﬁp.4fyfmmﬁﬁgbviy,7»b=vA®ﬁﬁ$ﬂcukoﬁﬁf4+¢5Aé
Fig.20@Cm~ T, Ar s HERBEC L AEINAE Y 5 YA A%y DR -Tred S
Iokge LB, Frb = a@2n AxT7B—NY AL Lo TEELR. %
K8 FFIALLSTI Vb= aDax<z7 b v HBLE. BREFig. 21 07T

COAMTORE, v vd22mg, T4 b= T AL384X 107% ucic6.1x10°° ng) ®
Hahw. '

47, L-106 BEODF2RbDoidC, MT01% L-106 BRBEFBARORE
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Fig. 13 Concentration of cobalt in L—106 solution.
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Fig. 16 pH and conductivity of L-106 solutien passed

through anion exchange resin.
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Fig. 18 Gross 7-ray activity of L-106 solution in decontamination
experiment.
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Fig. 21 2-ray spectrum of pulutonium separated from sludge.




