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Corrosion Properties of Type 304 Stainless Steel in NaOH Solution
Eiichi YOSHIDA*!, Katsumi YAGUCHI*2 and Kazumi AOTO*3

Abstract

In sodium cooled fast reactors, when a very small-scale sodium leakage occurs to an air
atmosphere through a fine crack of component or piping in the sodium éystems, sodium may
produce corrosive compounds by the chemical reactions with the air atmosphere, and corrosion
damage of component materials may be induced. Therefore, evaluation of the corrosion
behavior and the amount of damages of the component materials by the corrosive compound is
important from the viewpoint of a design of a plant and maintenance management.

The corrosion tests were conducted with the parameters NaOH concentration [55-100mass.%
NaOH] and NaOH solution temperature [348-1027K] for the SUS304 stainless steel which is a
typical structure material. The corrosion rate and corrosion crack susceptibility were examined.

As the results, the corrosion rate of SUS304 was dependent on the temperature of NaOH
solution, though the influence of NaOH concentration in solution was small. The different
temperature dependency was shown in 55-85%NaOH solution and 100%NaOH. The activation
energy was about 30kcal/mol in 55-85%NaOH solution and was about 9kcal/mol in
100%NaOH, respectively. The corrosion rate of this experiment was roughly in agreement with
the reference values in NaOH solution obtained by the past experiments. The morphology of
corrosion was general corrosion under all conditions. In the SCC experiment using the U-bend
test specimen, TGSCC was observed under a part of condition. However, the observed region in
this study was within the limits of the SCC boundary region of SUS304 in sodium-hydroxide ,

solution.

*1 New Technology Development Group, Advanced Technology Division, OEC, NC
*2 Joyo Sangyo Co.
*3 Advanced Material Research Group, Advanced Technology Division, OEC, NC
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BT, EMRROEARBRA &, EMHTRE USHICHTIT L 2RBA
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31 BREFH

A EBRIZ B TS U7z NaOH kvsieh (NaOH B2 100%250) OBEEBREEE
Table 3.1()~@)ICFT . EFDOEEEE mn/vear) iX, 2.5 HD () REKDKDEET
B0, BHICHBA OBUERELT D OEBHELEE ERIM THE L 2 TR E
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NOFHETHILRDY Y 74 > V75 ED R ERORANSED SN THRND,
H—MREEEEE L TR Eo k., BENAETF—FN5, BREEICHT 5 HE,
NaOH BEER DS RBEOEEBIC DN TR L, £, ZhETIESNTNS NaOl
KSR DR T — ¥ & DU EF - 72,

() FEEIRO NaOH BE QRS

BERIE /S A—% & L 7= 854NalH (200°C) & T5%Na0H (110°C) k¥ D EBR L HHICD
WT. EEELE 0g/m) SEARE ) OFEE Figll@b)crnd. BakLsE
BIREE. AEBREGHETHS 600h ETOEBTHME & bICHMER UL, BaY
HlIc 51 B ERUKEIE 23 D 5 < T3 7251, Fig3.1(b)iit 100h B TORERERIC
B L TR L7z, 85%Na0H (200°C) KSR O — A Tid. BRISICRERERER
BERL. ZOBR—EORETHINT 5 EANED 5Nz, FUERKHEIIONT.
BEAEE (m/vear) & B () & OB % Figd2 IZRT. 85%Na0H (200°C) &
T5%Na0H (110°C) DT & bEAEEIIREDWHICAEZEETL, TOROKERM
BB R—EORAREERTERNSARED SNe. ZOXHL. ERELENSHEAHE
EEENTNSRD, YRS Figdl M5 FRESNLEH AR TH 3.

Kz, NaOH BEDOEEICOWTHKRENT 5. EEBLE mg/m?) & NaOH B (mass. %)
EDOEEZE Fig331cRT, 22T NaOH BEUSNOEZERTFEHERT 572912, B
BEBRNSBLNAET—I D55, A—5HTHETE 55 —4 (NaOF #8E ; 55-85%,
P AR ; 1200, RBIRE ; 200C) 2ERLTRIC /Oy b Uk, F—F MBS,
854Na0H BEETF — & DIE 5 DO ENED SN EN EREABOARRERRIBED 5
. 554~ 854NaOH 45 O FBHP TIITEE 72 NaOH MEOBBII LA ERNDDEER
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515, WHES [TITAERL D bIEEEOEEE THN—UETME 2T T 5.
NOHIBEOEEIINSNWI L2 RBLTBY, AEREFERTIMEE > TS,

2 BEOFE

& R EE (mm/vear) &IREE (1000/T, K) & DEEFR%E Arrhenius Type TEEL. Fig3.4
IR, BARERRENEABIEEAEIAD., REKEENED NG, HE
U. BEEHREFMEIT 1005N200 &2 NEIS O 55-85%Na0H KIS TRAE > THD ., —%&
DEMTRBERARNL S TH 5. FHITIE. 1005Na0H Hf & F NS DT —F ERBI L.
FNTNBAERETEELEZESER L. ThThORET OBERILIRILE—
| {1, 100%Na0H A T#y 30kcal/mol (#7125. 6kJ/mol) . 55~85%NaOH 7K & & 5 T#4 9kcal /mol
(F37. 7k 1/mol) TH o 7. FE % 7= D OFHRREEEIL, 5121 1009Na0H @ 400°C
TIE# 0. 05mm, 55-85%NaOH /KA D 200°C TIEK 2mn i TH o=, 550CLLTFD
100%NaOH 5 DFE AFREEIE. 55-85%NaOH K HH I LB L T/ S IR E & 2o TN B, X
oo BEBLEF—F OFh5, BEOEELERT 2010, BAREE 1200 OF—
& BRFE L fe 4 — A 0 NaOH 7KV D BS & (nm/year) EiBEE (1000/T, K) & DEfR%
Fig3.5 1R, LR FBARELREENED SN, 55-855Na0l AT DBAITE
B DML TRV E—EIC RS R BB 5NN/, DED. 100%Na0H £R<
& AEBROEHFHMNICRBIT S SUS304 DERII NaOH BE X D B NaOH /KIEK DBREIC I
ELTEFTBHOEZZ NS,

() BEET—% Lotiikat ‘
LEBGRY B IR TR NaOH KB T OB BB R EH/RIT, TNETICHOMEERETES
NTHHEEEE(-15] &, AEROERZELKL T Figd.6 RS KFICE, Fil
5 [TISRETEVRRRE N 3RO 72 150CLUTZMHRE LAAERRB LY 300CH E2%d
RELEERKZE, HFETENTHRT . T—FORESDE@EAKRENH, 150CLUTF
DERFERDOBERELIL, MRBLLZEEZRL TSI b0LEbNS, £, Fil
5% 200-300CZRFEREE L. REREFERICKII LU TERRERELTH0. B
REEERETIAN AL EREEBRETRIZ> TRBHRERS S Z LR
BLTWS, ZERBER TROSNARERFEOLHBEEEE2EEARER ]I
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Ow kLT Figd IR, SEARERTIE. BAHSN FTOERSRERTOES
BEEEZ 0. 0025mm/year BAF &E/AE L KIBKBES T 0.025mn/year AT TH S5NE
EEEHIZEREL, 150°C O 70-80%Na0H /KIS Tid 0. 75mm/year A LOBEREEZE
FLTWD, FEREEICBNTY, COSHREERITER—HL TN EEX5
NB. E7o. CTRETIOHA 2V HHEAE MG R EHEE Ot DA R ENE % Tl
BT 5 Na 1 B TR 5 R 71 [16] R UANa B (b4 % B & 3% NaOH-Na,0,
D A SR B BT EERIINE L T RO ME[2] & OB R 2B E TR
Fig.3.8 ICR7 . NaOH KARFTOEEEEL, MEEFEINZ Na flDBHR3~¢
KRB A E 72 E%T L. NaOH-Nay0, REHESH & 0 bHY/ A BEERL TS, 2h5
DERBEEBRBOEZERIZEZDDEZEZI NS,

32 BREINE

URY RRBE 2 A0 ERENERE RS Table 32 IORT. EHICHE. BAKR
BOMEI 7 DHSERXVHF L ARBRE EHOBERBEEAENCKSLTRL

KA. TREEE] 88 (—) BERCISHET. XHOMMPFHNM
%béhﬁ#ot%@ﬁﬁ%@ﬁjm&ﬁ%ﬁﬂ&ﬁhf%ﬁm&m%ﬁ%m@ﬁﬁ
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BEEVERENERZITL., LTSI ENHALSNTR- T,

(1

(2

(3

NaOH /K IKEREE T I 31T 5 SUS304 DEAIL. NaOH IBEIC L 2 HE LV BREC
KELTETTBZENbho Tz, £/=, 55~85%NaOH /KIAHR A & 100%Na0H T
RER-> EREKEEICRS S, RBTOBELEIRIVE-IZ, fiETH
30kcal/mol (¥ 125.6kJ/mol). #8% T# 9kcal/mol (¥ 37.7kI/mol) THo7=,
BEEEAED 5RO SNERS - 0 OEAEEIE. #1Z1E 55-85%Na0H /KIEH
F @ 200°C TIEA 2mm G142, 100%Na0H @ 400°C Tid# 0. 05mm TdH > 7z, NaOH 7k
VAR DIE BRI, tMOBZHE TR SN TV AE EHR—HL Tk, £k,
TIN5 O, METESN N RETOBEEELD S 3-4 HBEAEL,
L% Na0, BE T L D LS/ S RETH B.
BEERICBIBEARER. WINOAETFTOE—NELEEE TS,
URY RRBAICLIERIINERICBWTIE, 100%Na0H KT 55%Na0H @ 75°C
SEERRE, LEZEMES BRWRBAREIBRESI N, ChETIKRESN
T 5 — 73 SUS304 DR NERBEORENTH 20N ILASEEA L L.
EERIAL ORI CRABRENS—ROLE T THES NE.

Kh0IZ, FEREEDDICYRZD, ERIROERROT - FEHERETIH %
BOWEBERRRSTOHAE - K260 & T HREREMICEHOBEEZRLET,
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