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Since the propagation rate of stress corrosion cracking (SCC) is generally larger than that
of other corrosion modes without cracking, it is difficult to avoid the penetration due to SCC
by designing the corrosion allowance. Therefore, it is important to clarify the possibility of
SCC initiation or conditions where SCC is possible to be occurred. It has been known that
copper and copper alloys are susceptible to SCC in an ammonia environment depending on its
conditions. In this study, the SCC susceptibility of oxygen free copper was investigated in an
ammonia solution and groundwater containing ammonium ion under the oxidizing condition
by the slow strain rate technique. As the results, no SCC was observed both in 0.05M and
0.1M NH4OH solution. In the case of Horonobe groundwater containing ammonium ion,
brittle fracture surface and cracks were observed at -144mV vs.SCE. The morphologies of the
SCC were not only intergranular type but also transgranular type and transgranular cracks
branched from intergranular crack. In these test conditions, corrosion products were strongly
adhered to the specimen surface and inside of the cracks. This indicates that the SCC was
caused by tarnish rupture mechanism. In the buffer material saturated with the Horonobe
groundwater, mechanical properties such as maximum stress and fracture strain were
comparable with those in silicon oil, and no distinct cracks due to SCC were detected on the

specimens.
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Hil A A PR KRBT BRI ESIEIZE L, ENUBRITER LW B HND, F
— =Xy 7 OEDI DR TR, AKRBERRE OO TIRWIETHERAK TH L L b
iz, ﬁ—ﬂ—ﬂ/ﬁﬁl’i%%%ﬁ%wﬁféﬁﬁﬁﬁmiéhétw\%%ﬁ—ﬂ—ﬂy&
MELE LTHOWESA IO TREWHMZ WA CE 5 ReEn® 5, LavL, PHEHEBIH O
%#ffﬁé%ﬁfiﬁﬁ#@@boétw\Kﬁ*@@%ﬁﬁ%%&ﬁé FRlZ, IS RE
AUSHERHE 23 mm/y UL EICRSEAERH Y 9, BIERNRERLAOREIIRETH L Z L
O, flx OERFITK U TRAESREEZHA OGN L, ISTTEERNEZ R Z S 2WERMETHA — /S —
v 7 EMERT D I EREARNRE X LD, IR LR R TSRS IS G BEINnE £
LRHEMEDOH HRFMRREE L LT, TV E=TERENMMONATND 9, 2 KD ELH VT
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Wrimi D X 7 o HARBIRE 21T o 72,



JAEA-Research 2009-067

2.1 ABRA ORI E

D%2) IR (ppm)
Pb 2.0
Zn <1
Bi <1
Cd <1
Hg <1
0 1.7
P <0.5
S 3
Se <1
Te <1
H 0.4

* 2.2 MRAESEH TIKE K OWBERER T KOy (AL : M) & pH

%57 FEH T K R T 7K
Cl 1.80x10°1 1.80x10°1
Si 8.57x104
S FRH T IRLLT
C [HCO31=2.62x102 | [HCO3]=2.62x102
N [NH,*]=6.89x103 [NH4*]=6.89x103
Fe 1.07x10°%
Na 1.87x10°1 1.96x10°1
K 2.36x103
Ca 3.40x103 3.40x103
Mg 3.66x103
pH 7.7 8.1
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£ 2.3 SSRT #kBaft

ARERIAIR fRMEs | AL (mV vs. SCE)
Si A A v L

0.05M NH4OH L -50
0.1IMNH4OH L -280
MSRSIE T2 1 T 7K 7L -110
WRAE SEHE T 7K H -110
SRAE S T 7K 2L -144
WRAEARLEE L T 7K 2L -144
MRAE S H T 7/K+OPC 2L -150
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3. BERER

3.1 BB DS

BRI B O/ A X 3.1 1277, 0.06M-NHAOH 1A% 1 Tl B4 0 FLB IR R B3
LTWeA, 0.1IM O TIERS I RADBRARYTE L T eDHTHY | 2RI
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D, BRI T OFHIAET LTz, BIEFEH K +OPC Tk, BREAO A ST
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3.2 I JI-EHHK
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0.IM DIFHINEY REE T LT,
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3.3 \IRT, REEHM 2 A SERWVIGEITIE, BRG], BES L BIZEF LMLl koT,
REM I FCIE ) ar A A VHIC R U CTRRIGIZIZIERRETH Y | EErEA S DT )
KT LIRECH - T,

PRAESEHL T 7K (-144mV vs.SCE) 35 KX OMRIEREEM T7K (-144mV vs.SCE) #H#kT 25 &, X
3.4 R T LB EDIT I DRI, HETERE BIT/NE < eolond, MRIEFEH TR B IR
BAL (-110mV vs.SCE) (ZHikd 5 & RIS, BIEEAR & bIZRE < o,
PRAEEH T /K +OPC TiE, B 3.5 17T L 91T, WTFIHIIEEM T KDDL~ T
Kt S1, W EAR L BIZREL o7, LovL, BRIEEM TFK+OPC TiL, R ERLTH
SIS T EARINAR T L CTHEEBNICE > TR0 MOS0 b 2allIciml Lz 2 LRz s,

3.3 SEM #lsft 4

FRMETO SEM BIERE R A L TIZRT,
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IR & 22 28RN — A S T e, Eio, @AFAEITRT L 91, MW OfxD —E#I
Whada bR oni, £z, MEEBET 5 & BEmIZiaWERaEDIED, T bR
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PEERBEICEB W T H T U IR O A 03E U 5 01 Tl W2 EVRIB ST,

(2) TrE=TEKP TORE
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T U= TEIRTCORZ 3.7 (0.06M), X 3.8 (0.1M) (Z7, AW O AT IZ I
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AR L Tp o Tz, [X3.7(a), X 3.8NIRT K O 1T ELORE I LT & 9 2k 23
B ng-, ML 3.7(c), X 3.8(c)D & 51230 BITIR - T2 IR ITERD D ivT=n, BELTHE
mInenoi,

(3) MRIEFEHM F/K-110mV TORER GEEM 2L, A7)

TR 72 L CORERA X 3.9 (TR T, MM I X 20O S B LR & 72 o T,
L, ERLTEBIET D L. (@0 R T LW TROESTEBNTHT 1 T VDL
RN RO, <IERITEEERDNBAVIAALTHNDHR T H -T2, LI -> T, Martkr ek
BT Ko TR DS AR 72 > T D TR < LW IR & 1 o T2 IEVERY 2R F 7203, Al
%@@M®@@;£0174/7w#¥@mbt%®kﬁzghé Flo, MmEEBELTH,
4 3.8 1R T L HIZ, — T ROBUIR o 7o R RO b DD IZIERHBNZEMH L TR .
BEUTIHEGR SN o T,

5 A4 e ﬁTT@#%%I3wgﬂﬁ‘MMEi@Mw®io XNERERT 4 TR E
725 Tz, MIEIIEEIRT X 51 \/)ﬂ/ﬁ4w¢f%%6ﬂti9&ﬁﬁ 1 > T2
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WRAESEHL K CORE R A B 3.11 1T~ 3, AT QAR E TIE(b) D X 5 ITE R AR H
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TR OITHIB T E RN, Bl 2 WrmBlEMAE R T, @BICHERVWBREPBIE I TV D,

ﬁﬁﬁ?ﬂ¢ﬁ@%%%ﬂ3m:f# MMEmﬂ%%LiEﬁim%ﬁﬁﬁbf%D\m
(b)D X D IR REN & bbb Ao, ZOHSIZ bR HIROE R4 AHE L T
7. ET2. @ﬁ%ﬁﬂ?é& v&ﬂﬁ%wﬂ%ﬁﬁﬂém BANIIIXEIIAT L9 1T, kL
FIRDBE R E L T,

(5) 27 U — b & il X B 7 WRAE FEH T K CofE R

OPCE# MW=z 7 Y — b L Efi S &7 FEl FAKH CORERZX 3.13 1233, BRI
OUMAMOZEELY b RExL, OIDLE D 72T 4 v T ADIED, kK X 72 227[<0(a),(0) D &

HNTIEMERY 20T L 13 B B E S bz, BRD & B0 | IS/-EARFRHICBN T, RIS
ZARLEBROISHNEROIE T LTS Z En6, 2B Lz Z EAHERIhTREY, <
OMEPERI 72BN A U7 mTREMEN B D, Lov L, MR Z28IZT 5 & (DD X 5 729 R0 FREORR
> TIEfR LI iisdd oz b oo, BEIIHEER SN ho T,

3.4 Wrm X 7 v AH AR 2 R
SEM BERIZBWTERHENBIE IN/=-144mV vs.SCE il (MIEEH 7K H-144mV vs.SCE
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¥ L OMBAEREEH T 7K -144mV vs.SCE) 1T T X 7 o AEREIEE 217 - 7=, MRAEFEH Tk

i1 -144mV vs.SCE TOH#E R %X 3.14 12~ ﬁ“*a%*iﬁi‘ﬂwé L7e X IR Z D ER L EBWRLS

ilm EVRINEIN B S 7z, RINEIIVIAR R BR S IT5WVEEL | RO ROALED X
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No.1 > U a A AL

7 ' =T % | 0.06M-NH.OH
W

0.1M-NH4OH

MRAE H /K ER | MRAESEHE T /K
5 -110mV vs.SCE

MR AE S T K + 5%
(i)
-110mV vs.SCE

MRAESEH T 7K
-144mV vs.SCE

MR SER e H T 7K
-144mV vs.SCE

MR AE 22 H T K +
OPC
-150mV vs.SCE

3.1 SSRT ilBR1ZsER A OIMEL (TR )
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M 8882 NH3-

{4l

PBB9 NH3-

3.7 0.06M NH4OH. -50 mV vs. SCE CoOEWrHE I L OMAlE > SEM 12245 5
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0040 NH3@

T T

il
3.8 0.1IM NH4OH. -280 mV vs. SCE CoOmEWrHE 3 L OMAlFE > SEM 12345 5
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P HDB-DB61

|V 9001 HDB-00081

3.9 FEHITAK (GEEM72L). -110 mV vs. SCE TOREWrHE 3 L OMiliE > SEM %1 £54E
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