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Abstract

In this study, applicable possibility in chemical decontamination for reactor coolant pump (RCP) was inves-
tigated for the various stainless steels. The stainless steel (STS) 304 showed the best electrochemical properties
for corrosion current density and the lowest weight loss ratio in chemical decontamination process model
3-3 than other materials. The weightloss quantity in chemical decontamination process model 3-3 presents
the lowest value compare to the other chemical decontamination process model 1, 2, 3-1 and 3-2. In the
case of SEM observation, the pitting corrosion was generated in both STS 415 and STS 431 with the increasing
numbers of cycle. The intergranular corrosion in STS 431 was sporadically observed. The sizes of their pitting
corrosion were also increased with increasing cycle numbers.
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Table 1. Chemical composition of materials

2y 338 Axrd 3.13 d7rd 329
N7HE Agstdnt. B AFoMzE 2 Alo]&
52§ 7
Al 5Ate1E7kA] AAstdT AtstsA S el
olMe b rd A vty vy e F
on 3PJFAH F Oxalic Acidd &
3-13 3229 FHHES] =8 A

o} &g Citric Acide 9+529 3-13 3-2

il
e
g FAwst] FHSA Ao
S
3
=& AREkH
Ee dvrd
B
Het A
3-13 3-200 Wlste] & B2

B reke

He $EE A8 er, LioHs 972d
sEE 4433t

Axrd 313 3-23 Zo] 88°C

o 5] AAEtATE Axrd 332 1 Afo]EE& 74
Z¥, 2-3 AlolE & 74z} sA|7d 4A|17F, 28 A 4-5

Aol g
oJROr, $YLEE
Foll g8 2

o Ag WATHE B
Wsie, o

AHsia, 34 Fekdv)
A3 v, oAl 2 3l AR

Q

[e)

§ FES TSl MaTRS Sk WPoln.
4714 4

P
=

A AALEk] F QAT 22417
= 88°ColA AAlsgTh B 4
z} FAvY HeEHes AN FAAA

gl 3L
4

23], SFFo] YREHT 1 Alo]E

AHeE Al

v HEe =2HE | em’E 3}
o dmzlHely 600H7Ix] Antsla, AlE A

&
2
ol &3) olAEH FHTE AlHS)
AT EIAE Z2AL 300% Tk oA

Cr C Mn Si P S Ni
STS 304 18.29 0.08 1.11 0.52 0.36 0.02 8.03
STS 415 12.540 0.038 0.670 0.810 0.019 0.009 3.870
STS 431 1517 0.2 1.00 1.00 0.040 0.030 1.25-2.50
Table 2. Process model 3-3 on chemical decomposition of materials for RCP
Process Chemical Concentration (g/l) Applied time (Hr)
name 1 Cycle | 2Cycle | 3-5Cycle | 1 Cycle | 2 Cycle | 3 Cycle | 4 Cycle | 5 Cycle
o HNO, 0.20 0.20 0.20
Oxidation process 3 2 2 1 1
KMnO, 0.40 0.40 0.40
. . HNO, 0.35 0.25 0.25
Dissolution process —— 2 2 1 1 1
Oxalic acid 0.70 0.70 0.70
Oxalic acid 0.60 0.50 0.40
Reduction process Citric acid 0.85 0.80 0.75 2 1 1 1 1
LiOH 0.50 0.50 0.50
Applied temperature 88°C
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Fig. 1. Variation of polarization curves with increasing of
number of cycles for STS 304 in process model
3-3 solution.
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Table 3. Weightloss ratio for STS 304 specimen with cycles in model 3-3 solution

After 1 Cycle After 2 Cycle After 3 Cycle After 4 Cycle After 5 Cycle
Before 74.6074 74.9636 74.8376 73.7112 74.9198
After 74.6073 74.9633 74.8369 73.7102 749184
Weightloss 0.0001 0.0003 0.0007 0.0010 0.0014
Exposed area 103.0398 102.4662 102.60965 102.0442 103.1044
Weightloss ratio 0.00000097 0.000002927 0.000006821 0.000009799 0.000013578

(a) After 1 cycle

(b) After 2 cycle

(c) After 3 cycle

(d) After 4 cycle

(e) After 5 cycle

Fig. 2. Surface morphology with cycle variation of STS 304 in model 3-3 process solution.
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Fig. 3. Variation of polarization curves with increasing of
number of cycles for STS 415 in process model
3-3 solution.
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Table 4. Weightloss ratio for STS 415 specimen with cycles in model 3-3 solution

After 1 Cycle After 2 Cycle After 3 Cycle After 4 Cycle After 5 Cycle
Before 165.6741 163.5519 163.0719 167.3542 161.4847
After 165.6733 163.5504 163.0701 167.3521 161.4300
Weightloss 0.0008 0.0015 0.0018 0.0021 0.0047
Exposed area 75.8302 74.221 74.1068 74.391 73.966
Weightloss ratio 0.000010549 0.000020209 0.000024289 0.000028229 0.000063542




276 AXZ 9)/3=nd

23] 40 (2007) 271-278

(a) After 1 cycle (b) After 2 cycle

(c) After 3 cycle

(d) After 4 cycle (e) After 5 cycle

Fig. 5. Surface morphology with cycle variation of STS 415 in model 3-3 process solution.

Sefitgo] v AdHISS AT F A
I 2SR BT Gafuk-g-ol AR e
of ¥go] ¥} ol A=t 2 F AlolE F
7Hl w2t 2 o] Bk IdEH e, FHe 3
Al <g Age] JEe FEEen, I A3 o

4N

& 713 B9 e Bo Foh

IE 62 29 3-39] STS 431 AlH| gt &5
Saelth. 0 ApelZeA F4 AE i 113V
AES UEten, 02 AtelE7HA 9] S5 FA
ore dedsed me ditd AFUR] 5ol
#AEF oM, SEF FHANE SENL Fd
ol 9% FRESY] e FALEA &2 84
s} ghgo] AFEJT 2 A FEFIA Y HF
s i FAA e AR vt v
AREEE Yeplith 3 35 AlolEdxe A9
FARE FARAE UEion, A AlelE3 fAb
Al FES FAAAE FEEAd Aol o A

A Ve AREEIE 9@A vebdel 28y kR
= ::1/\-]0]]/\1 H%q};ﬂo] 7:]6']:*_ Eo]q_ a—l—;q;q,E
AAH oz FAAFLEN Brhe 2AS AR )0k
g 702 AtgHT) 5 Ao|Ee] AS FAAFE
LTIt O& Apo]Zel| HlEle] A YElgonz o
o ZGAA A7|8EH ykgo =z Qlste] £A 7
Fol B2 Ao AlgHY. AAHoZ RAAF
UEE STS 4159 B3k @A YeEld oy STS
30400 ®)Et] A YElt B ﬁ%E%lOﬂ A
7HA] ZHQIB AT R BS AEL OB
AM e AFUEIF S8 FHoA 9 X*%%_‘E
o @A vehd AgE B Fh STS 431 A
He] 7} Afo|F %ﬁ}cﬂ] nE FA g AES &

—

_ll:l r\r
(A

AN

¢

29 43, SARBRE AY Ak 2 AP
& B2 5 90w, F4H Al TR o

14 .
Model 3-3, C(431) |
—o— 0 Cycle
13 «— 1 Cycle B
g l-a— 2 Cycle
<
& 12t
@
>
>
w 11k
)
e
2
£ 10}
0.9
10°
1.4 oy gy et
Model 3-3, C(431
o— 3 Cycle
g 13F  le- 4 Cycle 7
<
{s)]
<
@ 12}
>
>
w
R P =
I
2
[o]
o
10|
0.9

Current density i/Acm’

Fig. 6. Variation of polarization curves with increasing of
number of cycles for STS 431 in process model
3-3 solution.
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Table 5. Weightloss ratio for STS 431 specimen with cycles in model 3-3 solution

After 1Cycle After 2 Cycle After 3 Cycle After 4 Cycle After 5 Cycle
Before 173.5365 175.4180 173.8139 173.9108 173.9683
After 173.5363 175.4173 173.8127 173.9093 173.9664
Weightloss 0.0002 0.0007 0.0012 0.0015 0.0019
Exposed arca 1036 103.7388 103.3312 105.0838 102.6326
Weightloss ratio 0.00000193 0.000006747 0.000011613 0.000014274 0.000018512

(a) After 1 cycle {b) After 2 cycle

(c) After 3 cycle

(d) After 4 cycle  (e) After 5 cycle

Fig. 7. Surface morphology with cycle variation of STS 431 in model 3-3 proces.
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