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Abstract: To address the corrosion issues of nickel-based alloys in a hydrogen-containing
supercritical water environment, this study explores the corrosion processes of Inconel 600 and
Inconel 625 alloys through systematic experimentation, revealing their corrosion mechanisms. A
systematic comparison is made of the corrosion processes of the two alloys under different
temperatures (575, 600, and 625 C), different hydrogen partial pressures (1, 2, and 3 MPa),
and different corrosion durations (72, 120, and 168 h). The corrosion mass gain patterns,
surface elemental valence state distributions (XPS), and surface morphology characteristics

(SEM) of the experimental samples are analyzed. The experimental results indicate that Inconel
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625 alloy shows changes in mass after 120 h and 168 h of corrosion; both Inconel 600 and Inconel
625 alloys, due to their lower Fe/Ni ratio and approximately 20% Cr content, easily form dense
Fe-Cr and Ni-Cr spinel oxide structures, which provide good protection against corrosion, thus
exhibiting excellent hydrogen corrosion resistance; when a certain amount of Cr (20% by mass)
is present, a higher Fe/Ni ratio facilitates the formation of stable Fe,Cr¢;—,, O, and Fe,,Ni¢—,, O, »
which exhibit better hydrogen embrittlement resistance; among the two materials, Inconel 625
has superior hydrogen corrosion resistance compared to Inconel 600. The findings provide support

for material selection in containers used in hydrogen-containing supercritical water environments.
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Table 1 Chemical composition of experimental materials

J5 s o3 K/ %
JTLE
In 600 In 625
C 0. 040
Si 0. 200 0.025
Mn 0. 040 0.180
Cr 24.160 21.500
Co 20.420 20.420
Ni 51.992 41,045
Ti 1. 230 0.110
Cu 0.010 0.130
Mo 8. 760
Nb 1. 030 3.270
Fe 0.878 4.560
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Fig. 1 Schematic and physical drawings of supercritical water

reaction unit
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Table 2 Corrosion experiment scheme settings

45 WE/C HEJI/MPa HAS4rHE/MPa JE D E /b

1 575 25 3 72
2 600 25 3 72
3 625 25 3 72
4 600 25 2 72
5 600 25 1 72
6 600 25 3 120
7 600 25 3 168
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Fig. 2 Corrosion rate and weight gain of In 600 and In
625 in hydrogen containing supercritical water at

different temperatures
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Fig. 3 XPS spectra of Fe 2p in corrosion surfaces at different

temperatures for In 600 and In 625
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Fig. 4 XPS spectra of Cr 2p in corrosion surfaces at different
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10 yum

(a)In 600,575 °C

IOiun S 10 pm,

(dIn 625,575 °C
Al 5

p _,Crzos 39k

o

(b)In 600,600 °C

/ G431 {fﬂj”
Eeiliuil
L Eek |

(e)In 625,600 °C
In 600 Al In 625 £ A [ ik B2 T 16§ i 3% THT 19 SO0LIE 51

(c)In 600,625 °C

10 um

(DIn 625,625 °C

Fig. 5 Microstructure of corrosion surface at different

temperatures for In 600 and In 625




L]

it o 4 I 0B I S K BRI 4 Y R T L BT 7Y 187

S e IR 2R I 2 BRI IR R R AR B Ok
B E S EREOEAIIE, B 5 WK Rl 7EEIR,
& WG b A e L AR I B0 L b R R IR R 1 T
Wi fm, JEoh =t Cr,Op BLERIR . Btk Bk
F (BRAZ/NTF 100 nm) » £ 20 F HEBR AR JBRL; Fe/Ni
Ry VW W IEATTE AN NS R W N TR TN
SR B T G K. 45 G XPS S5 BN R E
=9 R Cr, O; JFe F ALY K fib A A8 (i NiCr, O,
FeCr, O, \NiFe,O,), X F & B . In 600 £ Fe %
fe Wy o 4E LT In 625 22 A M &2, R A
RBREER LA EESBES ST CrO, 5
I A M R — 0 A R TR A B & e
PERE .
2.2 AESESETEEHEGE

In 600 5 In 625 7£ & S M Ih FoK hE 1k 72 h
Ja S AEIRE N 600 °C K JIN 25 MPa . ANF H, 40 &
) ok R 3 R R AN 6 R . T 6 SR Bl
# H, 4 JEM 1 MPa # 2 3 MPa,In 600 )& i 3 %
MG LT In 625 FEMLARME T C B E W A, 456 K
2 AL, In 625 ZEFTA S 40 B i ¥R (B A
Ji M Fe ) - In 600 A4 ek P ek B A Ak 1 Joit k468 2 35 3k
m AR R RS R . 2O M@t
B,In 600 7E Hy 43 430 R 1.2.3 MPa B (14 Ji§ 1t 8
351 0,001 0,0.0505,0.101 1g+m 2« h !,
Xob 7 AF JE R BE 0. 010 1,0. 050 7,0.101 4 mm + a ',
£ 600 °C .25 MPa & & 8 I Bk b, W5 Fh & 4 i Bt
B AE S HEF M In 625 KT In 600,

125
[ ] In 6003 Jii
100 b —=—In 600J thi % 2 10.10
' —e— In 625)5 L 2 7 o
0075 | % 9600 C o
S JE /3925 MPa .
i) et s 40.05 20
[ JE IR )R 72 h @
50,50 5
=
0.25 | 1o
0 : ! :
1 2 3

AR E/MPa

Bl 6 In 600 Fil In 625 L% N 600 °C i F124 25 MPa i
AN IR A R T B JE ok 3 R 8 BT i

Fig. 6 Corrosion rate and weight gain of In 600 and In 625
in hydrogen containing supercritical water at under
different partial pressure of hydrogen at 600 °C and
25 MPa

zkxb. xjtu. edu. cn

7 PR G S AEAR R S SRR BT ik 72
h J5 1% Fe 2p XPS 3%, 78 H, KB40 o (H.) H
20% 43K 1 MPa i ,In 600 5 In 625 i Fe (5%
B R Wl P R AL 5 B o (HL, ) H 20 Yo 35
% 60% .Fe & K. FeO/Fe, O, 5 e TFi, D& Fe
SEREE T2 S8 X SR FE AR, Boo
IR MEE LL FeO Fe, O, \Fe, O, N ¥, BELHS
 Fe AR 5t 0 25 R, 2% BH L6 ol 6 0 350, B
T X HLaFid ik,

— WA EHE — FeO — MKt 1
— s HE — Fe S H 2

JER K1 Fey05
— WAEEdE  FeO

= = ISR — HER 2
= il

' FeO = Fe, 04 /

= Fe = \711.30%!

FeO

710.07
‘ £709.20

A 707.90

0 L

730 725 720 715 710 705 700

0 ) . ) L ) )
730 725 720 715 710 705 700

siriit/eV it /eV
(b)In 600,¢(H,)=40%

— WA HE - Fe
S UK — FeO

(a)In 600,¢9(H,)=20%

— WA — Fes0p — JEN K1
— JEUUAREHE — FeO

HE A

=
% Fe, 0,

= 710.94 /
= i

1709.35

0 L 1 L . L s 0 L 1 L 1 1 )
730 725 720 715 710 705 700 730 725 720 715 710 705 700

4iffie/ev giGfiE/eV

(c)In 600, 0(H,)=60% (dIn 625,90(H,)=20%

— A HEE - ST Fe,04 LKA Fe Fe,0;
JRan B HER 2 — A HEEE FeO — JEREMH2
» P s Gty K i
o
E y, Fe,04
z 4710.76

ol v b
730 725 720 715 710 705 700 730 725 720 715 710 705 700
Hityfig/ev Hitriie/eV

(e)In 625,9(H,)=40% (DIn 625,9(H,)=60%
Bl 7 In 600 il In 625 & A [F] 0B 20T )6 i 2 i
Fe 2p i XPS i
Fig. 7 XPS spectra of Fe 2p in corrosion surfaces under different

partial pressure of hydrogen for In 600 and In 625

& 8 24 In 600 55 625 fEA [ & R0 &
72 h JE S B Cr 2p XPS 3%, 76 o (Hy) 43 5 K
20 % F 40% 4514 F , In 6005 625 2 If 46 I 2 13 &+
Cr' 55 CRAL TR B R385 s o (H. ) 2Ry 60 20 B i 81
Cr® W, & A 85 Pl BB s LA (X B R 5808 B 3140
Cet R EUN Cr,O; .Cr(OHD) B EAS 4 5 5
Ll S 2 A, O o L T e o o R s B o 41 o A




188 LIS PN %59 %
U GV RN e
— WS — o —ERMIE — SRR o R

— BURHE — o — SR HuE2 "~ JRIGHUE — FERH2
o

cr*

HEXT R
bR

2)92 58IS 58‘4 58.0 57I() 57I2 56I8
Hitrfi/ev

(b)In 600,¢(H,)=40%

— WA HEE — o R

o BR RS — MR

%92 5{;8 5{;4 SéO 57I() 57'2 56I8
Lhitriig/evV

(a)In 600,0(H,)=20%

— WEHEE — o’ — SR

- UG — Cr

crt
576.53 %

HEXF GRS
AT IRAE

Lo
A 575.96

0 | \ L L L : 0 . . . L L )
592 588 584 580 576 572 568 592 588 584 580 576 572 568

gitrhig/ev Hitriit/ev
(c)In 600,¢0(H,)=60% (dDIn 625,9p(H,)=20%
— WA EE — o — AR H — WEEEE — o — R H

— BUHEEE — O — M2 — JFUREHE — Cr S K2

AR IR

Cr
| 57455

AR IR

N
592 588 584 580 576 572 568
4itriie/eV Hitriig/ev

(e)In 625,9(H,)=40% (DIn 625,9(H,)=60%
B8 1In 600 Fl In 625 7E AN [R) & AR R 43 $F g hh 2 1
Cr 2p [l XPS 3%

Fig. 8 XPS spectra of Cr 2p in corrosion surfaces under different

0 " " n L L s
592 588 584 580 576 572 568

partial pressure of hydrogen for In 600 and In 625

9 JBR T HFA STEARR H, 0 FEM72 h
JE B FRIIESR P [ oD KRR 5 000 45, Hi4y
SRR 3000 5 . IRFE SR TE 2 VR @ AL IR AR R
IR RIS IR AR HEIEEUE . o(H) b 20%
B, In 625 FR1H JL-F- JCJE il 17 In 600 T JE LA 7™
Vb o(H) T = RSP K. Cr O, AL
BRAR RN T 100 nm) L Fe/ Ni 40 ¥) £ W EUH £ 1H
W EHRE T B, 454G XPS, 2 YR Cr Oy,
Fe 84b¥ F2 93 41 4 (NiCr, O, \FeCr, O, \NiFe, O,) ,

o

10pm*

(b)In 600, ¢(H,)
=40%

(a)In 600, ¢ (H,)
=20%

(c)In 600, o(H,)
=60%

zkxb. xjtu. edu. cn

10 um 10 pm

(DIn 625, o(H,)  (e)In 625, (H,)  (DIn 625, ¢(H,)

=20% =40% =60%
Bl 9 In 600 F1 In 625 78 AR &S 43 H 65 ok 2% o 9 08
e

Fig. 9 Microstructure of corrosion surface at different partial

pressure of hydrogen

XFHC & In 600 J& il = P ROH 88 K, AL AR
W (HL SN PERE25) 5 In 625 310 A AL 2 T, R
Y AT, 2 B LA ol iy 2 08 Hop A et Re A 5 .
25 I, In 625 76 7% 208 G 517K PR 5% v Jie B0 1 B 58 1Y)
Tt J65 b 5 bt S R
2.3 AEE e ET S8 M

& 10 K In 600 5 In 625 16 S IR ALK FhASTR]
JE R EEE] (72,120,168 h) T Ay 534 i, 5T
(1) (2),In 600 K8 il 3 R 3k 0. 101 1,0. 157 7,
0.1732 g+ m * « h ' AR R BE 43 0 o0 0. 101 4.,
0.1638,0.180 0 mm » a ';In 625 #4 5 £ {¢Jy 0.0. 1,
0.3 mg, B% N 0.6.392X10 *.0.0137 gem ’+h ' (4
JEHIRRE A 0.6, 66610 °,0.014 3mm » a '), 4if
&l 2 iR 7 Bl pr s mhae I HEF A5 In 625 KT
In 600,

020r o In 60047 it 95
0.18} 1 In 62514 i it
—u—In 600 iz
016 g 1n 625 il 2 {4
= 0.14}
‘= 012} 152
. S~
2000 i
5 .08k HEZH600 T s E\%
it I /1925 MPa e
£ 006] HAHIENI MPa
0.04} 14
0.02}
0 -——‘{— 0
72 120 168
Jg ks ) /h
10 In 600 F1 In 625 7EAS [ J& f i (6] T 5 S0 I 2K

V18 5 o S 3R T R
Fig. 10 Corrosion rate and weight gain of In 600 and In 625
in hydrogen containing supercritical water under

different corrosion time

B 11 BR THME4% 72,120,168 h G5
f9Fe 2p XPSHE i, W W, Fe 7L E L FeO.,Fe, 05
Feso4 ﬁi,ﬁﬁfgﬁﬁﬂ‘fﬂﬂﬁfez@ ﬁttﬂ‘%o In




L]

600 7F 168 h B i L IEAA Fe {55 (B2 4 M) L 1 In
625 KM Fe A ALIE T 0% H Fe, O, Ho il i 2% 0 &,
2 UH HC AR A B 235 4 T R L PO bk BE R A

— WABIE — FeO — JLREHR

J5hE KHE — Fe O

0 L L )
730 720 710 700
sitrie/ev
(a)In 600,72 h

— WAEEIE — FeO — LR HEL
— SR — Fe,O5 — JLieHidin2

FEXF GRS

(;30 720 710 700
é’;ll{}ﬁé/ev
(c)In 600,168 h
— WAEIR — FeO — HKAR1

— R EE — FeyO5 — Jhsidin2
FeO

730 720 710 700
é’;'uﬁl‘iE/eV

(e)In 625,120 h
B 11
Fe 2p iy XPS i

v A I SR I K bR A 4 1 Tk AL A T 189
— MG K NiO SEREEL — WA EYE  Ni(OH), — JRicHdi1
JEEARAE  Ni(OH), — JEH2 JIRRE SRR

— PAEHE — FeO — JERER1
JEhEKE — Fe,O5 — SR Hdin2

Fe,O

3

730 720 710 700
shitrie/ev

(b)In 600,120 h
— WA EAE — FeO  — R ER1

— BUHHE — FeyO5 — bk sidin2
Fe

Fe, 04
712.09 FeO

0 L L y
730 720 710 700
i’;'n’?fié/ev

(d)1In 625,72 h
— WAEAE — FeO  — JERER1

— BUHEE — Fey O — Jhsidin2
Fe

HEXF GRS

730 720 710 700
é’;'n’?fié/ev

(D1In 625,168 h

In 600 Al In 625 7 AN [F) J& o st ] N J6§ okt 2 i o

Fig. 11 XPS spectra of Fe 2p in corrosion surfaces under

different corrosion time for In 600 and In 625

12 S P AR & 6 22 A TR b i [ )5 9 Ni 2p

XPS Ei,

4545 SEM 23#r , S LG IG5 ok i (7] S 4

Ni(OH), \NiFe, O, M NiCr, O, Bt & 2 g,

2 : )
on g
= NiO =

i/852.1

1 L L 1 1 L

ol— )
876 872 868 864 860 856 852 848 84

1 1 L 1 1 1 i

By M
876 872 868 864 860 856 852 848 844

4ithie/ev 4itrhe/ev
(a)In 600,72 h (b)In 600,120 h

—EHEE - NI(OH),  JLREdi1  —a%dE  NiO HEE B4

IR SRR JEGREE - Ni(OH), — LI K2
‘ H R HE3
i i .
at % ~ NiO
g E Ni(OH), i 853.18

856.90

L 1 1 ! 1

0 L ) 0 M S S S|
876 872 868 864 860 856 852 84 876 872 868 864 860 856 852 848

aitfig/ev 4ithe/evV
(c)In 600,168 h (d)In 625,72 h
—EHHE  NiO JEEEHET —WAHYE  Ni(OH), — JE sl
JEAE R Ni(OH), — HEE¥Hii2 SRR SRR A2
,‘&( ‘M{
5?;‘ . Ni(OH), =5
= ) 854.99 B
= NiO <

185227

0 L )
876 872 868 864 860 856 852 84
fllli{}ffE/ev é;'iﬁﬁ%/ev

(e)In 625,120 h (D1In 625,168 h
In 600 1 In 625 7E A [R]85 il i (8] 3 4ok 2 1o v
Ni 2p Ay XPS i

Fig. 12 XPS spectra of Ni 2p in corrosion surfaces under

ol v
876 872 868 864 860 856 852 848

B 12

different corrosion time for In 600 and In 625

K 13 K In 600 55 In 625 48 [a] Bsf 6] Ji8 1ot /5 #)
Cr 2p XPS Kl 3%, J@§ ph 3 m L Ce*F i Cr, Oy,
Cr(OH) ) &, Bl 25 i Pl i ] SE 4G, Cr® 5 59820
Cr" TR . 72 h i Cr° 55 (B2 AL
X G2 2 33 H AR 5 B B R 1S i (120~ 168 b, )
MR, Cr* Wk, BEA LD O FEEMA
AW ) Cro , 3 B HT w35 20 AU Ak RE ) A
— AR — SR H

TR IS 4 R FF 224 L (NiL Fe/Cr) BL W )2 .
BG4 N R TR RO B O 3K
AL (4N NiFe, O, \NiCr, O, ) » T 32 T+ 7 508 ot
PERE.

S G R — LR R G S AE Y AR I
KV P B AT Ay BT T AR R S ol i [ A
F PRI SE AL S5 F ks T 2 B BUR A I o R
EESYUE R S M EEIH Z —.

zkxb. xjtu. edu. cn

— Wt — O

— BB Cr RN B R
51— ;o e
= T 3 < ‘

g oo E 1576.03

0 s s
592 588 584 580 576 572 568
é;lil/}ltJ‘E/CV

(a)In 600,72 h

0 N
592 588 584 580 576 572 568
aiirhie/evV

(b)In 600,120 h




190 [T S S R N S SR 5559 &
— WA HUE — SR M — et — o
— JRIREE - SR — UGB - Cr

o oy —MIRHCR1— SRR

= =

0 . . . L . )
592 588 584 580 576 572 568

0 . . . . . )
592 588 584 580 576 572 568

“ithie/ev shitrie/ev
(c)In 600,168 h (d)In 625,72 h
— A Bk — OBt
— D AR H — AR
—Cr —Cr
— LI Hd Lo — R K

FENE 2

ARRTIRIE

4576.26

FEIREAR2 4
LA 576.33

AN R

N I
592 588 584 580 576 572 568
Gitrfie/eV

(e)In 625,120 h

o
592 588 584 580 576 572 568
Zitriie/evV

(D1In 625,168 h

Bl 13 In 600 F In 625 7€ A [R) J&F fau bsf 6] g o % g o Cr

2p I XPS i
Fig. 13 XPS spectra of Cr 2p in corrosion surfaces under

different corrosion time for In 600 and In 625

25 b 8 el 3 v AR AR B 2 2 NIO U NiCOHD, |
NiCr, O, . (Ni,Fe)Fe, 0, .Fe, O, .Cr(OH), } Cr, 0,
PR . R AR R R T SO I K T G 4 R il
170 B S8 Ak B 3h 25 2B K BL A, EDIE R 3k A 4 (i
In 625) 8 jof A a2 Ak R0 ) 6 fodu st 22 ) P 34

P 14 Sk 1 Fh A 4 e 20 S [ B[] J68 ol I ) 6 1l
JES, Horp Bl 14 Ca) XIS KSR 5 000 £, Hogx
FRRAEECH 2 000, AR 2 1 B 55 308 E ALY R,
Cr, O SEMEERR (BR#E/NTF 100 nm) , Fe/Ni &4k
LR Z AR IR R 2 S5 R L RS Tl e ) SE K
Y BV Fe, O, B W% 22 A FAHL Cr, O; \Fe, O; \NiO
RE ALY, 4546 XPS M. FEIFEMm™Y N
Cr, O, .Fe & bW & 2R & A1 # (NiCr. O, | FeCr, O,
NiFe,O,), XA :In 600 T Fe 1LY 5% B &
Z IR AW AR B AR, BB G B il Tn 625 3R
E M H 2 Cr, O, \Fe, O, NiO IR & ALY H TG 3%
S A SR . ARG PR A SR
J& ph B 1 HEF R In 625 KT In 600, W] In 625 765
S I S K PR BT o B SRR BT S S TR M RE

(a)In 600,72 h (c)In 600,168 h

(b)In 600,120 h

zkxb. xjtu. edu. cn

(e)In 625,120 h  (DIn 625,168 h
In 600 Fll In 625 7 /N [F) J fdt st [] T Ji et 3 1 174 A4 U8
Lz

Fig. 14 Microstructure of corrosion surface at different

(dIn 625,72 h

K 14

partial pressure of hydrogen

3 JE ML

BAEEA 4r Tn 600 il In 625 1T E Fe/Ni & &
2k 0,021 #0111, MEH Cr ot EHHE
e 0 LA T JE o B A A eE i Bl R
AT DL i AR TR S ok 1 B L R L BB 26 A2 191 4R
T BLAY S5 ok 55 41 ) SUEE AR L A SR I K
RBE T B ik A it 68 b )

In 625 11 Fe/Ni & [BE K T In 600 1Y, P
FRER LM R Cr & AT . 0 In 625 J Dl R i 4
B 1R DRk LB ok 26 1T 2 M R A A FeCr, O,
Al NiCr, O, s T A &9 8RBl KB/NEF N
Fe>Ni>Cr, H It & 4 £ W 5 4 il Fe-Cr 22
. VI FERES 4.7 Cr & & AHIER, Fe/Ni
St S EUE R I AR B e R

J b i AR K EORT 28  n R B B O A 4 3R T
K E H.O 20 7. &% W Fe R FLE M N
Fe'" [Fe'", an =l () Frow; ¥ sl 8] & 4 w2k R
Fe, Oy Fl Fe, O, i (1) fiw s @ H, O 438 i #b
J2 BB R 1 2 B A i B AR /AN E RE ST, B TS e
B E K BVNHEFE N Fe>Ni>Cr, [H I P 38 i
T H Fe, O, il Fe, O, HEEME Cr A4 Cr. O,
@ Fe; O, Fl Cr, Oy KA [ RN 4 B FeCr, O, 5 H
THEA R A S BN EUR BRI & & ik
ZAzih, T Cr BA K m e A, &4 Cr
SEARHEERT CrO,,Cr 5 BHREZNE4
AL FeCr, O, F i B0E 19 Ni JC R K3 i A
FRZE I NiCr, O, » 2 5 51 i 12 22 5 A1 FH 1 A2 B

R AR R A BT AN - AR R R R
A I BOKIREE T &R o, 2 & 2 ik
FNE 5 T K A 4% AR 27 BBy i 4 Sk AR R RS &R
HUT . R R AT RN

0, (g) —> 0O, (aq) (3)
HH .0, () RAREER;O, (a) BB A




L]

it o 4 I 0B I S K BRI 4 Y R T L BT 7Y 191

R} A V5 it 2 L Fe  NiLCr %5 4 J& B 1Y
AR I R LA i R PRI A AR AR Y
fi T B O &R M R B R R R

Fe — Fe” (4)
Ni — Ni*" (5
Cr—— Cr*" (6)

8 I K & A KA N BT R
H,O—— H + OH" (7

& JE ALYy A E R AT

0, + H,0O—— OH" )
Fe" + OH  —— FeO+ H, 0 (9
Ni*" + OH™ —— NiO+ H, 0O (10)

Cr'* + OH —— Cr,0, + H,0 1D
Fe*" + 0, +H,O —— Fe (OH), 12

Fe (OH), — Fe, 0, + H,0 (13)
Fe (OH), + FeO —> Fe, 0, (14
Fe, 0, + NiO — NiFe, 0, (15)
Cr, O, + Fe, O, —> FeCr, 0, (16

Ph b8 b 2 B b, o] LA R Aok #ROR
Fet 5.0, ——> Fe,0, (17
(Fe,Cr) + 0, —> Fe.Cr,_.0, (18)
(Fe,Ni) 4+ O, — Fe, Ni, ,, O, (19)

BELG S RIE R KA h — S TE K 2 J2 5
3 REALHE M2 R B . Fe, O, S IR L
G R B — 2 B0 2 450, I N2 R
twf Fe,Crs ., O, BREEH Fe, O, 58 CrRihA
Fe,Cre ,, O, WIRG W BURLERE Fe, Oy 55 NidR
fhiA Fe,Nig_,, O, MIRAEW . XHP 2.y .2.om B
P FAb 2 R & A R BT J S R

B LA b 43 B AT SR 4 P 4 8 T R 1Y R )
HUHI R BLR - Fe/Ni & it ook, [A) B 25 47 J5T o 70 40
H20% 0 Cry A 5 A k& € 1Y Fe,Cres,, O, Hl
Fe,Nig,, O, BER I B ar iy pr & Matkge. i b
IR BT RT AL R R 3 A A B Ik BB O HEY R
In 625 KT In 600, 552845 —F,

4%

AL In 600, In 625 Wi FlER & A& 4 R #F 58 XF
%L 7E B A T/ 600 °C L 25 MPa (& <40 5 3
MPa) . JE A A 72 h, BRI S5 T 00 78 AS [ 3
(575,600,625 C) A & <53 K (1,2.3 MPa) A
[7] J fb S 16 (72,120,168 h) T o 8% & 4 19 8 1 B vk
L A3 A5 A A 0 0 AR Ak L R ETE B L XPS B3,

zkxb. xjtu. edu. cn

B A4 F£ZE Fe Ni il Cr gt KT B 5 Ak K i =
WA AR LR LR B S S i AR L e T
ZUR I FLK IR A A 0 LB, 48 R T R
L. BARZS T,

(DX F R Fh G 4 Bl & W T+ AR R
(1IN R T B S LGV 0 1 B s ST L
B LSS e 71 HEF A In 625 KT In 600,

(2)In 625 7E B iy ] 35 %) 120 h #1168 h B i
BT R AR AL AR SRR R Bk R B AR A,

(3)In 600 Fl In 625 5 A A B Y Fe-Cr 5§
Ni-Cr 2% fb £1 25 46 1) S8 A0 0 W G 4 B B0 i 47
PvE AT, PR 3R I O = i e SR R g

5% 30k

[1] CHEN Zhewen. GAO Lin, ZHANG Xiaosong, et al.
High-efficiency power generation system with integrat-
ed supercritical water gasification of coal [J]. Energy,
2018, 159. 810-816.

(2] BR%E., &8, FEX, % LT BIGH KA

B BE B B AR BE 5T 3R [J]. B4k, 2022, 47
(11): 3870-3885.
LU Youjun, JIN Hui, LI Guoxing, et al. Research
progress of coal utilization technology based on super-
critical water gasification for hydrogen production [J].
Journal of China Coal Society, 2022, 47 (11): 3870-
3885.

(3] ¥F80, EiEZ, FlUA, & BImF K H S8R &
ZHE M [J]. A% TR, 2021, 49(11): 66-72.
XU Ke, WANG Yan’an, WANG Shuyan, et al. Technol-
ogy progress and study of supercritical water gasification
to produce hydrogen and polygeneration route [ ]J].
Chemical Engineering, 2021, 49(11) . 66-72.

[4] WEINGARTNER H, FRANCK E U. Supercritical water
as a solvent [J]. Angewandte Chemie International
Edition, 2005, 44(18): 2672-2692.

[5] JIN Hui, LU Youjun, LIAO Bo, et al. Hydrogen pro-
duction by coal gasification in supercritical water with a
fluidized bed reactor [J]. International Journal of Hy-
drogen Energy, 2010, 35(13): 7151-7160.

[6] GE Zhiwei, GUO Simao, GUO Liejin, et al. Hydro-
gen production by non-catalytic partial oxidation of coal
in supercritical water: explore the way to complete
gasification of lignite and bituminous coal [J]. Interna-
tional Journal of Hydrogen Energy. 2013, 38 (29):
12786-12794.

[7] LI Yongliang, GUO Liejin, ZHANG Ximin, et al.

Hydrogen production from coal gasification in super-




192 [ PN 559 %

critical water with a continuous flowing system [J]. 2006, 62(11): 989-1005.
International Journal of Hydrogen Energy, 2010, 35 [17] BEHNAMIAN Y, MOSTAFAEI A, KOHANDEH-
(7): 3036-3045. GHAN A, et al. A comparative study of oxide scales

[8] YAMAGUCHI D, SANDERSON P J, LIM S, et al. grown on stainless steel and nickel-based superalloys in
Supercritical water gasification of Victorian brown ultra-high temperature supercritical water at 800 °C [J].
coal: experimental characterisation [J]. International Corrosion Science, 2016, 106: 188-207.
Journal of Hydrogen Energy, 2009, 34(8): 3342-3350. [18] LI Yanhui, WANG Shuzhong. YANG Jiangiao, et al.

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

LAN Rihua, JIN Hui, GUO Liejin, et al. Hydrogen
production by catalytic gasification of coal in supercrit-
ical water [J]. Energy & Fuels, 2014, 28(11): 6911-
6917.

FR W B BRI, GF. /il FOK IR BT &
TR 20 B 4 T B o i I e ()], M SR,
2024, 43(9) . 78-89.

WANG Zhijie, TANG Xingying, CHEN Jiquan, et al.
Research progress of surface coatings on corrosion control
of materials in sub/supercritical water environment [ ] ].
Electroplating & Finishing, 2024, 43(9). 78-89.
FUL, BRBME, PR, S B RREMRE SWA
Merg B [J]. A T3, 2018, 47(4): 39-48.
WANG Honghai, CHEN Junde, CHEN Dong., et al.
Influence factors on hydrogen embrittlement of high
strength low alloy steels [J]. Petro-Chemical Equip-
ment, 2018, 47(4): 39-48.

JIAO Y, MAHMOOD J, ZHENG W, et al. Effect of
thermal aging on the intergranular stress corrosion
cracking susceptibility of type 310S stainless steel []J].
Corrosion, 2018, 74(4): 430-443.

YIN Kaiju, QIU Shaoyu, TANG Rui, et al. Corrosion
behavior of ferritic/martensitic steel P92 in supercriti-
cal water [J]. The Journal of Supercritical Fluids,
2009, 50(3): 235-239.

W, AR, PR, AE. BG4 825 MBI Tk
W AR RERT ST [T, T RERMAHIR . 2014, 48(9):
1660-1665.

SHEN Zhao, DU Donghai, SUN Yao, et al. Corro-
sion behavior of nickel based alloy 825 in supercritical
water [ J]. Atomic Energy Science and Technology,
2014, 48(9): 1660-1665.

WAS G S, AMPORNRAT P, GUPTA G, et al. Cor-
rosion and stress corrosion cracking in supercritical
water [ ]J]. Journal of Nuclear Materials, 2007, 371
(1/2/3): 176-201.

WAS G S, TEYSSEYRE S, JIAO Z. Corrosion of

austenitic alloys in supercritical water [J]. Corrosion,

[19]

[20]

[21]

[22]

[23]

[24]

[25]

zkxb. xjtu. edu. cn

Corrosion characteristics of a nickel-base alloy C-276 in
harsh environments [ J]. International Journal of Hy-
drogen Energy, 2017, 42(31): 19829-19835.
PAYET M, MARCHETTI L, TABARANT M, et al.
Corrosion mechanism of a Ni-based alloy in supercritical
water: impact of surface plastic deformation [J]. Corro-
sion Science, 2015, 100.: 47-56.
RODRIGUEZ D, MERWIN A, KARMIOL Z, et al.
Surface chemistry and corrosion behavior of Inconel
625 and 718 in subcritical, supercritical, and ultrasu-
percritical water [J]. Applied Surface Science, 2017,
404 . 443-451.
SUN Chunwen, HUI R, QU Wei, et al. Progress in
corrosion resistant materials for supercritical water re-
actors [J]. Corrosion Science, 2009, 51(11): 2508-
2523.
X, S %R, AEBC, 4. 3161 475 ik 5 /K
I 5 DX P A B i A7 S R MR I 9T L. VU 22 383l K 2% 2
. 2022, 56(7): 96-107.
LIU Yunfan, LEI Xianliang, DENG Yuewen, et al.
Corrosion behavior of 316L steel in pseudocritical re-
gion of supercritical water [J]. Journal of Xi’an Jiao-
tong University, 2022, 56(7) . 96-107.
A N B SR Tk AE AR, 4 Jm A R S % 1
SEMm AR T JB/T 7901—2023 [S]. JLat:
BUBR ol i BiAt: . 2023,
Al Ligiang, HUANG Haishen, ZHOU Yusi, et al.
The oxidation of Fe/Ni alloy surface with supercritical
water: a ReaxFF molecular dynamics simulation []].
Applied Surface Science, 2021, 553: 149519.
ML, SRS, L R RS B B A LT
JE e [T, b S0 K% A i, 2000, 34(8):
1014-1017.
LIN Fan, ZHANG Shaozong, SHI Ruihe. Passive
film and corrosion behavior of high Cr-Ni stainless
steel [ J]. Journal of Shanghai Jiao Tong University,
2000, 34(8): 1014-1017.

E L )

%) 4 A M)






