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Effect of Thiosulfate Ion on Pitting Corrosion of Alloy 690 in 1wt% NaCl
Solution
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ABSTRACT

Effect of $,05% on pitting corrosion of Alloy 690 in 1wt% NaCl solution was investigated
using cyclic potentiodynamic polarization technique. The results showed that no pit was
observed on Alloy 690 in the plain $,057(0.001~0.1M) solution. The presence of S,0;>(<0.
01M)in 1wt% NaCl solution leaded to a decrease in the pit nucleation potential (Enp)of Alloy
690 as compared with that without S,0;% addition. However, there existed a minimum con-
centration of S,03%, beyond which Enp increased with increasing the concentration of $,03>
in NaCl solution. Furthermore, pitting corrosion was inhibited as the $,03% concentration
reaching 0.1M. SEM micrographs showed that the pit depth increased with increasing S,03>
concentration in 1wt% NaCl solution. EDS analysis also revealed the presence of sulfur within
the pits. These results demonstrated that S,03” played an important role in pitting corrosion
growth process of Alloy 690 in 1wt% NaCl solution.

Key words: Alloy 690, thiosulfate ion, pitting corrosion.

*BISI IR BB BB R TSR

Department of Materials Science and Engineering National Cheng Kung University Tainan, Taiwan, R.O.C.

—-19-



B7ed T &

_\ﬁ'f]

5]

EiRRE HER T 5 AP EE EE B
SRR BB MR m AR o RTAE T RS A
EEEEIZRM R o BRRTZ &S ERI TR
BHEEL (&R SR - BES 88
FRIABETAESBEFHREe (a0 - FLEL) &
FE/ ek (40 - BERFEIRRER) MR - BT
REHHESEHETFRES 2 BT EeRIE SR
BRI - 275 600 SRR ITHERT &
AT — R o

TMAFERRE 600 &S EREEZHFEARE
7K (Pressurized water reactors, PWRs)#ZEEE B2
FRYREE £ 2% (steam generaton) BVATHLE 1 o BEARER
% 600 5 &R BEABENTEE - THERE
BEFIIBIE R ARERERE S - WHAE
BENTFEF » ZHERRKRETHERT 5 e
Xan o AT » FFBSUEC-O%5H - 2K 600 & &0
REFEFCHMNE  ETEE R KR ek
BIED - AR ERA e FI S e (AR RE R o 4t -
EEPEEEREE AT L HE 00 & E B
R AR FIFETS o W - B EEH SR
HREE 690 &S BB H B IE AN LB RS EE
BEO.10) o

EREECHEE O EENEERREREE
B 25~30wt% KK & B - HHRREEHHRE 6005
&8 » TUBRB TS B ARG &EER
B3 o SRT - ARIRSUBR DRI - RE 690 B e
AR T RN RIE SRR - B4 EER
BEF R NIRRT RGBT » #2690 8%
HHEE TR BRI EIY o FF—EIEBNY
BAR S ek & VBRI R R AR T - 6
B 690 S BHEERM - MEKBREKSE
ERERBHD  MITENEEREZ BRI
YVE Z M (demineralizer system) P HIKAS A2

ETZE8H_H ERB8I¥6R

tH o BUR Bes SHE PR E H B Al K AT & 78 19
MEBALGNERRD  ELESHERMTREOT
MHEAZRSE L SN BTRERRME » HE
RREBAT  ARSEHRELCEY 5 -
FATRERARBET (5,057) - REEEAREE F(S,06%)
F o MRFEE LATREM T 2 KB thh B
FHIFAER - BB TR EER » DR H B
690 & &R A FLBHRIBAGR - RERIAS T
] o

A AN FECR T » FRBRE 600 &4
FEZWR T 1wt% NaCl AERH - TR B ShE
N EALETRABAIMR » W ITRAURR R SRR
BRI -

Z-REFHE
AHERAEHKEE6 9 0 &€( U N S

NO6690) * HACBH U0 1 fis « ZEAEIFRER
BRE1wt% NaCl KEHPRINTEREZ

" Na,8,0% (0.001M ~0.2M)FEFTEEAL G L M2 #3E

—-20-

% o

AR HTRESBRELHES 690 &S UIEIRK
2em X 2cm * ELABRACRIRDEEIHEEZ #1000 - BED
HERBELBEBEHERE > FEH lcm X Iem
ZBIFTEE - FRERET > SEHARBABIEN 1 /\EF
DBREAFHNES  BREEREZEETHAR
ZBILTRELERE - BRI TR 5
EG&G Model 273 fefE N E B EEFIEN > 2
TERBHNETRES  ASWUEEHNER -
(LIRS SRS 0 -1200mV B AL 10 5788 » SEITEE
Rt IE VL o BEE Ll 1mV/s BRI EE H -1200mV
FtR - HEBMEEELMS AR - BE5ERE
BB s DOLBEMEBEOMERHE T
HMFESEMEBIZA R X HEREARE - FLEMFE R
B - A LAREE S BOEFE(EDS)EEAFLAISR TR E



TRAERER AR F 3175 690 &1 1wi% BALSAAER 2 FLEaH E R W 5t

&1 FE 690 GEZRB (Wt %)
Table 1 Chemical composition (wt %) of Alloy 690 used

Fe Ni Cr C Si

Mn S Cu Mo Ti
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Fig. 1 Potentiodynamic polarization curves of Alloy 690 in
sodium thiosulfate solution of various concentrations.
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Fig. 2 Potentiodynamic polarization curves of Alloy 690 in
1wt% NaCl solutions with the additions of various so-
dium thiosulfate concentrations.
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Fig. 3 Micrographs of corrosion pits on Alloy 690 after polarization tests in 1wt% NaCl solution with the additions of (a)0.001M. (b)

0.01M, (C)0.1M and (d)0.2M Na»S,0;.
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Table 2 The results of OM observation whether pits were
formed after potentiodynamic polarization curves
measurements
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Fig. 4 Effect of sodium thiosulfate concentration on the Enp
of Alloy 690 in 1wt%NaCl solution.
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Fig. 5 The average pit density on Alloy 690 after polarization
tests in 1wt% NaCl solution with sodium thiosulfate
additions.
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Fig. 8 (a)The SEM micrograph and (b)EDS data of pit formed
on Alloy 690 after polarization test in 1wt% NaCl so-
lution with the addition of 0.01M NayS,0;.
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