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Development of Corrosion Testing Equipment under Heat Transfer and irradiation Conditions to Evaluate
Corrosion Resistance of Materials Used in Acid Recovery Evaporator

(Contract Research)
Takafumi MOTOOKA, Masami NUMATA™  and Kiyoshi KIUCHI

Department of Nuclear Energy System
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received November 26. 2001)

We have been evaluated the safety for corrosion of various metals applied to acid recovery evaporators
by the mock-up tests using small scaled equipment and the reference tests in laboratories with small
specimens. These tests have been conducted under un-radioactive environment. The environment in
practical reprocessing plants has many radioactive species. Therefore. the effect of irradiation on corrosion
should be evaluated in detail.

in this study. we have developed the corrosion testing equipment. which is employed to simulate
environments in the acid recovery evaporators. This report describes the specification of corrosion testing
equipment and the results of primary, reference and hot tests.

Using the equipment, the corrosion test under heat transfer and irradiation conditions have been carried
out for 930 hours in safety. it is expectable that useful corrosion test data in radioactive environment are
accumulated with this equipment in future. and help the adequate choice of corrosion test condition in

laboratories.

Keywords: Development. Corrosion, Equipment. Heat Transfer, irradiation, Evaporator

This research is sponsored by the Science & Technology Agency under contract of the “Demonstration Tests for Evaluating
Reliability of New Malerials Used in Reprocessing Plant™
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@ hnEBAMATE. £9400 K THRENNBENEEEZRT (K 21)

QEZROEE L, BEET, ABREEBMICAEZLABENET S, BLOERDIFIIN. &
ENE <BEMNMEV., 2O, BIERNTEHEICKEN2CEELESTS, LMrLZOK, #
PR GRERF EEETHORESE) SEATy FEMBREEZ—FIAFIN TV,

=, RBRPRCHRBOBERERIE. RKOBEDTHo /.

O REREORAUIZ Mo T2,

Q@ BEABEBRVOZTNIINEB T 2HRBICEARO S IR I N M- /2,

@ RBHICREERIIRD sNkh ok,

3. 4 E£&®

160hPa OFEIREE T 9 HE DEB AR Z HIEIRE (68C) ITHRFY 21213, MAEE 60V
DEETIR. BROy REHREZ 100CULICHRET . BFEROLEHEERIT 20~
240kW/m? TH D, Oy REFIBEZ 80~150CICFHREIT 5 Z & THEEDRREEHNE
ETED, ERICEL TR, MEATKREZORESFRENSBRREZEHL., TOBREED LI

ROy REFHIBEEZRAETH I LT, KFEM (333 B IO DK ORRE LU IZHERN

4= =

TA %,



JAERI-Tech 2001-088

4. HEER
4.1 M

ELIEIJ{EE%HH?EO) R-SUS304ULC #IZDWT 9 B B IATR 2 Al W {2 2L g R il B 2 Bk
HBREECSEBELCHRBEERETITV, SEBER2ZHKTS LT, MERREEDER
P2 Rl L 7z, .

4. 2 HBGE

(1) BEF

RERICIE, BUMMERLEEDO R-SUS304ULC EEM 22BN, ZOFEEREE6ITRT,
FRABEERHOCREEAHKBRE OTHIZ, K4ITRTLIIZ. EHE 70mm,. BEE 6mm T
BB, HBFICEK, BREZERTH2DOREFHAORN 2 HHFT N, RBPIITHET
BDHETAIVES RR—ZAMRUONTIZEDERFEL TWS, ® 22 KRTLIT, BEEHR
EEFAORHBEERMMAIE, ER 70mm, BX 6mm OKXEXT, BESHHAONN 1 &
RIFsNTNVWS,

(2) RBEE

B 2R L2& 51T, HSERERT. MR-y —2B80WmEioy K N RE—F—)
NIV I AT AMOEREI, HESMREE, BRYEI>FOV—PoHERINTVS, B
BREEIL, K23 ITRTHOERWE, MABREBEOEABRIIF —~TH 3.

(3) gt

RREIZOMTEHBIARTH D, HEIX 300mL THD., BRFIIEHORKEATITEN
60kW/m? & U, WEBIRE (160hPa. AIKIRE 68°C) T. 620 KEORBRZITo. ZD
BX. 310 BMBICIARZEHNTH L LD, HBRICEHLEZEBAF2DWT, ICP KKBE
B%, Fe, Cr, Nl O 3nHEExWHELUTEMLUEZ. 620 B%’F’a'ﬁ@afﬁ;ﬁfa% . BTFRFICXORRA
DEBROVBENE Uk, T, RBE. ZEOMAKRN 2 EEHETEME TEE X,

4. 3 WREEBE

(1) BRNEEEREE

KT BB TOBRRANERRB OERBECRTZNNERDENSFREEZRL I,
24 12id, ICPICL BB HERA A OEBRBERASEN L - BERARAERRF OBREEZ,
MBRIEMICH T DR E U TRz, MREETHS NERREEEICRERENTRZR LS, K
EEBITHHT B EERICD - 7=,



JAERI-Tech 2001-088

(2) EEOBEARE

B 110, AEMNETEMETERL RRIEOERERESTT, WINbRRNELNICE
BEINTVE, RENICERNER LTS & ARBEI AL -k, MRREBTESNE
REED, HAMEERAL TS5, |

4. 4 E&©

RRHREE T, UREBREELAROERER (RREERVEERE) NEoNs I L
DHER SNz, HERBEETEHELOND Ty MVEHBROBERIT, ERIEOHZDDEHEEND,
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5. v MNER
5. 1 #f 3
ZNp 2 900mg/L &8T5 o HEMEIAR 300mL 2B WT, BERBIKRE (160hPa. &

IE 68°C) T, 930 MR DEARERMBMZIT >z, ¥ Np 2, WHRERTDOATF Y VAD
BRI E X DR RN L,

ol
[\

BTk

(1) &k

ABRICE, iR S0y b OBLEERAER O R-SUS304ULC EEMER W, 0
LERRIER 6 ITRLTH 5. REAERERBA OMRE, HERREFA—-TH2 (M4 2580 .
MBI, BREZY M VEY RX—ZA MRUONTICK O SEEBEL TV,

(2) REKIE |
M2 WORUERBREBEZMEA L, Mite—F —28nm#oy B N ReE—F—) | X
1LY AH S AUORK L. WENREE, BART 72— DS HRENT S,

(3) MBes

HBIE 2Np 2 900me/L 675 9 BEMBEKR TS S, Np OEHFRE. EMBEINE
RIECHFET B REEMEL TS, HEIZ 300mL TH 5. BFHITHLEEER & F—0 60kW/m?
EL. 310 MEMECEREES U, WERERE (160hPa. TEIURME 68°C) T 930 WM. H
BiTok. RBBCEFRICIVERRDBENE USRIEEERDEZ, 2, ICP KK D%
HeBr 4> (Fe, Cr, Ni) OFERE 1556 BRI, 2MEHSEA 42 BH 5 bIEREs
WLz, 3510, Bk, FEOERIKKEEEETFHME TR,

5. 3 HEREBE

(1) FERRiiE & I fulie
®81T, MBIHRORBRK OERL(E, HERRE Ry MARIKDOWTRLZ, Np HRINE
BiE ORI L HMBIE, O HEREIARE I AT 5 IERE Do .,

ICP ORBEAHHHERNOBH LA BREEIOVWT, Z0ORMELER 25 WRLk, B
RV & & b I Wi B BRI 2R Lz, 900 IERAT Tl IR L T AL S K REN
%, @ 25 X0 —RWHEORARELETEE, BORFETLSIC, 0~310 BHTE. 948
MMV IC LT, Np WA T, 4.0 52 <AL T, 310~620 T
. Np RIS T, O BEMRBERRIIHART 44 EBHERL TV,

BRI RS GRS RO T REE K SR N o AT > L AMOR
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PR OEREIEBICBN T, BB MoOMAE L EBITHKRNTRET DD, BERROE
DERDIZGRBEDN, WINGEA A BSOS ROZEREFELD BRI BRIRMENET SV,
A EOFRBIRFERN (930 WD) Tid, BE 2 ICRT LD M ORERITIDBRNED., EREED
BEBHIBIEA T 28D 5 ROIZFRHBEITK ZREIZZMN o Tz,

(2) KiMDOBERIRMN
BRABREORBRBIEZEFE2IRLZEBUTH S, —MBIZRERINBD 5N 2H, KT

HAREAMITRAEEINTN S, Np ZIRINUZHBEERP TORERERL, INETOFERIL

YA F 2 Z2BMUHBRB R TREEINZD O EE—-TH D, FERERBEZRL THWARN,

5. 4 FE&¥
ZNp % 900mg/L &89 2 9 REWEIAERICDWT, MEBKIKE (160hPa. WIKIRE 68
C) OFMHTIR, MIHEEEFICLERT, $BAHED S ROZFRBEEIZK 4 fFITMEL 7Z,

BARBEIL BRABINEENCERINDIBDTHD., CNETOEBEILEIF>ZHRMLE
MBI THRE I N DD LE—TH o 7.
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EZEOIR. BERETKY MABRMTAZ2EAEERRBREBZHFE L. FEEIL. BEIN
KREEMETHZEUEMBmHRERO R-SUS304ULC #2ERABRN & EL T, BEINERED
BRBEZEE L~ Np 28675 OHEMBIART. BEBBRET CRENEREGMEOK
BREFZARBEZDDLDTH D, WASTEF D a vy BIVICHERBEL . MR, LEiBkRiE
iz y hRBeEEL 72,

PRETMEARBR TS, Mk & OHEWMBBRZANVWT, EBOREMORRETO L EbiCER
DOMBAEZTRBLE, Fi<, RBEHEBRTIE., cNETOI-I) FilBfR ESRBER L %
EETEHLERZLHRL., RREBEOEEEZTML 2. BERHAREBELIAKOHRERE (BB
HERVERIE) NMEoND T LEHERL, ARABREETESNIHBBRNEEEOH S
HD &L, Ry MR TIZ. *Np % 900mg/L &6 % 9 HEMBIBKRZAWT, 930
BEOCAREARRR 2T o/, BEHBIRE (160hPa. FKIEE 68C) TIX. MmSEERS
WHRTHABEREENENLZ, BREEEBIZIHABHIVEENIERINDZDBOTHD, &
NETOEEEEAFT O 2RMULERBRBERTREEINZBOEA—THBHEE, HEMIL
P

L%, BRLZGRAAEARZBREBICLD. Ty MNEETORERERRBRT —INERI N
BEEBHIT, IV RTOEAERREGEOBREMNEYNITASD Z ENHFETE S,

2
ARROEBCHz> T, Ty MRREOBFECSRBBRNEEEE L. HBREED
RETHERVCCZATBERKBORMITB W T, WASTEF BOFLICHBHEEEELE, B

REBRBOREMBERITIT, EFARBRBRO A4 OHBHEEEE LE, JIRERRZBEHO
BERLET,
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F1 MKkERAWEZRERRBOLME
mEE | stEi " B = E | MEEE m‘\y R EEE PIESE
(mL) (V) wE (C) (R
1 180
2 Hik 300 RRE 60 200 5
3 220
=2 9HEHEZAWIBET THRERKBROLHE
. - s " B & E MABE | Oy RESHRE | s
MBRES | BBE D (hPa) V) R (CT) (R
4 80
5 100
6 110
7 120
8 130
9 HIE MHER 300 160 60 5
9 140
10 150
I 160
12 170
13 180
F3 OHEMEZAVW-ENBORRBREDSRMYE
] - . " B & E MABE | Ov REEEE ANEARE S
MRES | ORBR D | e W) BE (C) (1)
14 O R E R 300 160 60 150 333




JAERI-Tech 2001-088

F4 MK ZERWZFERRTOME 4 %IRRT
MBS 1 FERE T 2 AERES 3
TR D IR . W 7 I
mikiRE (C) 98.7 99.6 98.7
Ow R EEERERE (T) 180 . 200 220
Ow R EERE (C) 177.5 198.2 209.7
Oy RFEHEE (T) 220.5 253.4 271.9
B LR E (°C) 114.3 118.1 119.7
BT THRIRE (C) 147.0 159.2 165.7
#£5  QBENEEE MWL T ORIERR TOMmE 4 MR%ORK
.. st i L EfERE L ERR TR E A EBRE LR
() | \E () (C) (T) () (C°)
4 Jlibig | 58.3 80 78.8 91.3 67.2 69.6
5 66.8 100 100.4 124.1 74.9 84.5
6 67.2 110 108.6 1325 75.9 88.6
7 67.2 120 118.6 157.2 80.2 93.7
8 67.2 130 128.5 163.6 79.7 101.5
9 o | 67.2 140 136.8 173.2 81.7 106.6
10 67.3 150 148.9 192.7 84.0 113.5
1 67.2 160 156.6 201.4 83.7 121.4
12 67.2 170 167.9 224.6 . 87.2 126.9
13 67.7 180 1773 237.9 88.9 128.3







