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Figure 1

Supercritical carbon dioxide corrosion

test platform
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Figure 2 Corrosion kinetic curves and corrosion weight gain diagrams of three kinds of heat resistant steels

R T HE—25 G A R AL, B R A
A2 X i #AK TO1 AT TR AR IE . 45 & B,
it #H TO1 2 i DL & A B e 7 — Ak i ol 2 A
SRy R I S A Ak ) SR o R O T AR R T
T B R o N C oo Z T 6 ik = Wy R B T 1) 43 A
(3] LA, 76 A 6 b f oy A v B T &
A E AL FRAME KA T B it & .

B T R 5% T 2N ) A I A A Ak TS e LB
VF 22 H WS T FoAb A B B AT 0 9F Rk, 1
B A AR AT N AT $AN & A A A A
FIlk Ak 3 T2, O 55 BRIk 2% A - 1 T4 B9 Al [R) A 7 A
0 S g 3 2

Gheno ZE55%F 9Cr AN ik il s i AN ER 48 T
EoEOfi b, O /T COo, B b =N
2C0,—>2CO+0, #l =N
2CO—>CO,+ CHF RN T FE . FE IRt I, FoAl
AR UE T A A o RO BR fb ot B WA TE

Boudouard

29

Fe-0 Fe-Cr-0
!

208 1

!

|

1000 h

JEE IR 53 B/ %

5
0 1 Ll 1 1 1 1 1 TR
15
10
25
20!
5 250h
0 1 1 1 1 1 1 T

15
25
S L_/\ 500 h
15
10 15 20 25 30

10
20,
(0] 1 n ! 1 1 L
10
YR/

(=)
wn

B3 C Ty P e 5 1) 43 A (1 A L
Figure3 Distribution of C element along the
depth of corrosion products



%16 % 3 M

Tr I 57 DU AR A Sz o7 M e R I 1 — AR S T AT A PR R 5 o

463

Tomohiro 25 7E 400—600 °C .20 MPa & 4 T % &
FCARE 12Cr B9 A 316 RURGEA , oEAT T MG A 4
A i JE T 56, 45 R R B RPN B e R A R IR
N, BAC SR 5y R ANE AL, NN
R ALY s H R B i Ak )0, B Boudouard =
N o Al — L S 6 T (AR AR S A R R AT TR I
AR B AT SR A A5 S SR R R Il A
TARAARRR AL T B bl B A2 A Jm B AR

XRD ®
® HIT{RAH
%»( & Cr,0,
&
<
¥ o
]
b ffJLJ‘ o |
20 30 40 50 60 70 80
20/)

PR R R . X BRSO 3108 AN AR i
A7 B I 5 — S A 0 1 irh s 56 s % B, 310S AN 454K
Uk AT AR N IR & AR B i I 0, 3t 310S R
BAAE 650 °C/20 MPa B #B Il F — AL IR 58 T I8
11000 h 5 89 XRD F1 TEM & (& 4) 7] %1, 310S A
BN EREIZ R T & Cr X, HA 5k Cr,0,, X it B
310S AN ANTE I P 3 2R T & 2B L T Cr,Oa {8 47
I, 5 5 i A o A A M DT AR

B4 310S REHTE 650 ‘C/20 MPa A #R I A — F AL R P 55 T % 1 1000 h A9 XRD & 1

SRR 51

Figure 4 XRD pattern and cross-sectional morphology of oxide film of 310S stainless

steel corroded in supercritical carbon dioxide environment at 650 ‘C/20 MPa

for 1000 h
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Figure 5 XPS spectra of sample surface corroded in
supercritical carbon dioxide
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Figure 6 SEM images of P92 exposed to supercritical carbon dioxide at 450 “C and

550 °C for 1000 h
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Figure 7 Variation curve of oxidation coefficient with

temperature of 12Cr steel under different

pressures
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Figure 10 SEM images of X70 steel before corrosion and after corrosion with

different concentrations of SO,
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Research Progress on Corrosion Behavior of Supercritical
Carbon Dioxide in Fourth Generation Nuclear Reactors

QIAO Shuang, YU Jinshan, WANG Honglei",ZHOU Xingui
(Science and Technology on Advanced Ceramic Fibers and Composites Laboratory, School of Aerospace Science,
National University of Defense Technology ,ChangSha 410073, China)

Abstract: Supercritical carbon dioxide is a special fluid with the characteristics of low viscosity, high
diffusion coefficient, high density and good solubility. Therefore, it is considered to be the preferred
material for energy transfer in fourth generation nuclear reactors. Due to the harsh working environment of
nuclear reactors, the application of supercritical carbon dioxide in nuclear reactor system is likely to cause
material corrosion. In order to ensure the safe and effective operation of nuclear reactors, the corrosion
behavior of supercritical carbon dioxide is systematically studied, and the development history of nuclear
reactors 1s introduced. The corrosion mechanism of carbon dioxide on alloy materials, the effects of
temperature, pressure, impurities and flow rate on the corrosion behavior of materials in supercritical carbon
dioxide are expounded in detail, and urgent problems to be solved are put forward for the current research.
Keywords: supercritical carbon dioxide ; material corrosion;alloys;nuclear reactors
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