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Chemical Decontamination of Primary Loop Elbow and
Verification Test in Nuclear Power Plant

LIU Bin, LI Xin-min, SONG Li-jun, CHEN Yue, TIAN Zhao-hui, FANG Jian
Suzhou Nuclear Power Research Institute, Suzhou 215004, China

Abstract: The in-service chemical decontamination of reactor systems, equipment and com-
ponents is essential for reducing individual and collective dose levels, which can compensate
for the shortcomings of conventional radiation protection measures. The optimized chemical
decontamination process was quickly selected by Cr-substituted magnetite oxide dissolution
test and pre-oxidized film corrosion test. The decontamination factor is 3. 08 in the practical
application of the test in decontamination of a nuclear power plant primary loop elbow, while
the corrosion depth of Z2ZCN18-10 base metal is much less than 1 pm.
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ContrAAT700 3% 226U K M- 82 7 7+ IR
G AN, 18 E Analytikjena 23 7] ; Quantad00FEG
T R S L A AR S S T O AT O —
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X’PERT PRO SUPER X $f 2% £if 4 1. #f %
PANalytica 23 ] s 6150 AD5 il 4§ =048 5 A%, 7
Automess 3\ ; = 244 v 75, 55 Canberra A+,
1.2 RBFHEAUXYHHEMEMBIIEK

R AL LT VE B & ARl % & =y Cr 38
IR B Fe,—,Cr, O, , 18 3 3h 75 15 i 1 36 P 3
PR R R E U8 L8 M acm .

W5 10% KOH 28198 3% 5 1k 2+ i1 &
ol FeSO, +Cr, (SO, ), KIE W P . 15 H A Rt
VE G R A LA THRAE L BT S B A A
(EZBE/NT 1072 Pa),1 100 CRESE 6 h, B B
V& A 4% AS [ B B ) 45 Fes—, Cr, Oy, BRIR 8% 5
THEHEEN SN ~20%",

FREX 60 mg S8 B ER ALY A B T 1D
HETZ IR A e s BR B 0 AR BUE 45 & 500 mL,
FFEIMEGET 80 CHIRRG KM .8 h)5ig
T 0. 45 o 8 FEH B 28 0k U8 L U8 R R 1 A 4k
S HIANTR] 22705 FE J s i 7 ho SR A B T SR R
VBV HN I o P 7 MR A0 43 06 0 B 32 00 A L vk
JEIETT R B AR
1.3 £EWMEKERR T &MNEmitE

4 8 TR AL B AR 5 25 S b T 38 T Z2CN18-
10 AW MRS 52 1, P1#E K 30 mm X
20 mm X2 mm iR . KB 4R ZE H T B £1200 &,
ToK CREMGE  HE TV 205 PR B R [ A
AamEZ T, RS A &AM E R

300 C.EaxE 1000 h G BCHE™ . 3R I6A Fof
[ K AL S5 MR R E 8 1 000 mg/L, 4
BN 2.2 mg/L,

# 1 Z2CN18-10 A &5 122 IR 5>
Table 1 Chemical composition of Z2CN18-10

TR w/% || TR w/N || TR w/% || TR w/%

C 0.018 S 0. 001 Cr 18. 38 Co 0.05
Si 0.52 P 0.027 Cu 0. 04 Fe A
Mn 1. 06 Ni 9.25 B 0. 001

2% 9 595 T8 & )R BUA AL B R Se R
JH e R A VS W AR AR AR 3 8 o K R S A
AR R R 275 W H IS Uk 6 ho B 80 C L e ik
AR 30 v/ min, AR5 IR A R R AR AL KOE B
AEAC VAN B TR

2 #ZR5iTiR
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EIFT XRD ¥y KA 5 40 #ros T, K1 W]
AN B Y R 4B A Bk R AL W Y RE I 2R
5 Fe; O, e 3 W) & RV X b 5 9 8
RN TT ARG R T A B R AEAE R AR, SR
SEM/EDAX W %2 15 kL JE 5 W] & B 78 1 R0 4% 43
i, Fe;  .Cr, Oy fRLR/NAN 0. 3~1 pm, EDAX
BT 53 AT 45 S 5 B8 U AR A B8 8 PR B UL K
M S ] B b S AR 1 oy AL B A

FEIK HE A MR K AL 2 T 00T B R AR R 45 4
Femi i SN ZE E ALY N Fe, O, Al Niy Cr BUC Y
Fe, O, , 2 Cr*" (0. 064 nm) Fil Fe** (0. 067 nm)
B 2 AR AR A I B AR o 2 5 e gk R Ak
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] 2575 20 09 i A0 X ok T2 ik AT 90 45
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AR 75 B A% o PR — 2 5 D Uk R A
20204 & i Fey, Cr, O, fE AR 275 T2 P
R (YR T 2.t 2 A5 76 = R A
WREN 0.5 g/L B, MR M = 46 R 4 (NP, pH =
2. 0) FIBE M = 5 R4 (AP pH=12) %1k 8 h )
Ref i B 1B 22 Bk R AL W 1 W f, Horp NP 208
Mo T = 2 C 7 AE R () v B A TR T % A
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Fig.1 SEM image(a) and XRD patterns(b) of 20% Cr-substituted magnetite
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Fig. 2 Dissolution of 20% Cr-substituted magnetite in different decontamination solution
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Fig. 3 Corrosion effects of different decontamination

process on pre-oxidized film samples
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Fig.4 Morphology of pre-oxidized film samples before(a) and after(b) decontamination tests
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Fig. 5 Corrosion effects of oxidative pretreatment on Z2CN18-10 base metal
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Fig. 6 Different site dose equivalent rates of elbow

before and after decontamination
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