Haet  ESM
2017 4¢ 8 H

wHEERMMSEIE
RARE METAL MATERIALS AND ENGINEERING

\Vol.46, No.8
August 2017

G3 &&fEEumm HSICO, HEIME MaR SItEEE
=AM,k B, ENH, RS I M, BEMS

(AbR RS, bR 100083)

2 PEBARA EIS SR G3 & ALl m HoS/CO, 73 IR T il A sl i . S5 5R389, FIAME R
RARALBARNM R G3 &1L mli i HoSICO, 73 IEFF IR 1 il 7 v il 2> 58.5 °C, 1Rl EIS J5 ikt /3 5] G3 &4
FERLIL IR (I 5 s ol 2 7E 50~60 "C 2 Ma], 43 A E L AL AR AL AT EIS TPkl sl (s G3 & G rE Bl A5 N il

T A — 2

X G3 &4 ImAt bk, 1B AL ST

FEESES: TG174.2°1 THERFRIRED: A

X E4S: 1002-185X(2017)08-2144-05

B8 5 A BR 22 T il AR BT IR R SR B G N, e v e
e o R 1 v R AS BN W RN RO R, RE R HLS.
CO,. JCFH S ME S T PRI 7 W wr 2. B
R b < D] A B P T b 2 S R B 16 ) 2 B A
B, ERRYEMSIEIT R PRIz R,

BE&E H,S/ICO, 4y I3 . TR T+ S TR M
DUR S $h A S CIHR i as:, SR EE & 6 3R i Bl AL I 1) 78
BUESROR, SEUREEA &M R A Bk, 4
B & S AE Sl s R IRE S CIM R rh 2 5 R AR AT
Tt T e S LR A A T A 2R ) 8L g S AR R
7 R EE R, R, SURBTETE RS K R T R
TR et 5 <5 76 TR 1k P 85 o 1K) 2 0 J b T 2Rk A AR H

I 5 m R 2 CCPT) & F SR VR B4 B i £ et
RE (1) 22 00 H 2 () B R RAE S 2, JG 72 0 il B Uk
B b A I A o i 5 kR R R AR R E 1R
PRI R, MRS E KA LT 7 0 AR T . I A
MR B ST 1973 4 Brigham A1 Tozer #2
HY, 7 JE S AR AN B A R AR S T 4 43k 6 1Y
PEAARHE o ARE ) G 5 5k i B T DLIE I Ak 22 IRk
AR AL S R AT B e U, AR I Bl A fr
fh 2% . Wk 2#mE A (electrochemical noise, END.
AL T CEIS) &5 M Ak 2k 45 R 3 mT DUH R
DA R )G 57 A iR B

A FTER X G3 MM E <, I i i R e B 28 45
AR = HoSICO, 73 IR FAEE, 3 Jiil i ack e 00 H A% F 7 -
IR MR A E A 22 BT (EIS) Mk ke G3 A&
fE i = HpSICO, 43 FE AT (11 F e ikl JE

Yfs HHEA: 2016-08-30

1 % I

SEIAEAR B G3 ME AL, RS K
R, HRTHIN T T 28, ISH+ESR+HIE+H L+
AHL+650 ‘CiB-k+1100 CHEAAHE, HAEmS (R
B8, %) N Cr22,Mo7, Cu2, Fe20, Ni &x&.

e 57 A ok kP 360 o 00 ST R b - L b 2 R
R2E BT CEIS) HZRHh e o il i i HL Ak 24 R 7 A4
ik C276 il i R e N A kAT, R 2 B R
=EEWE 1 fR. AR RS Y 10 mm=10
mm>3 mm, I FE T A A 5 42 08 42 5 B BRSO IR (100
g HEMIE+10 g AR —HR —THe+ 7 g 2= #f
[ o R IR T K B 0 4RI 4T BB &2 2000440 4K )
WG, RIS AR PR R, 2B KR TS K B
Ve, BRIKF

Cantrol

1: Lns bales
20 Gas oatler
1: Thersecoople

4 Solutien

£ Prussare paage

v 61 PBeater

1: Reducisg rwgulater
E Doll walve
§
1
1
!
1

Inion tes
0:Nendle valve
19

2 :l):
BiCE

Bl 1 & H.S il sk Ak Z ik B
Fig.1 Schematic diagram of high temperature and high pressure
autoclave for electrochemical measurement with the test

environment containing H,S
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Fig.2 Influence of temperature on the corrosion current for G3 alloy

with applied anodic dc offset potential of 150 mV vs Ecor
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Fig.3 Surface morphologies of G3 alloy after the potentiostatic polarization test at different temperatures: (a) 45 C, (b) 55 °C, and

(c)60 C
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Fig.4 EIS results of G3 alloy at different temperatures and
applied anodic dc offset potential of 150 mV vs Ecor:

(a) Nyquist diagram and (b) Bode diagram
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Fig.5 Surface morphologies of G3 alloy after the test of EIS at different temperatures: (a) 40 °C, (b) 50 C,and (c) 70 C



% 8

FRME: G3 ARt syl HoS/CO, FITE Il Ft o Wil E T ¢

« 2147 -

T T BIE R Bl A R VA RE 2 A R RE ) T e T
m, FEEACR S RGRES 2 . S —T7 T, P
JEFEE YR A 2% 5 OB I L B Rpass P4 - Macdonald™®!
WEFER B, 3 BUBEAL BB R el 14 s 2 2 2K (2) s
b, MO, ARERBEAL AL, x B v i) 51 BE /R
oo MR T RIEACE . IREETH AT BLRRE XA
RERIEAT, SBORUACBR M. R, TR, Bl
PR 5 P2t A AT REOR 45 A3, T S S50 B  R  Jo
TGRS 2, AR RN (3) Frs. A,
My AR BB P BT, Vi OB S T A

MO, +xH* > M +§H20+(5—x)e’ (2)

(aq)
2

Substrate Interface | Film a Substrate

Interface | Film

Qpess

|
Qpass

le

)=

Ri

6 G3 &S ERAZS s TR AT 5 AR R I 55 R0 R
=K
Fig.6 Proposed model for the equivalent circuit on the surface:

(a) below CPT and (b) above CPT
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Table 1 Obtained results for the EIS of G3 alloy at different temperatures and applied anodic dc offset potential of

150 mV vs Ecorr
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Critical Pitting Temperature (CPT) of G3 Alloy under High Temperature and High
H,S/CO, Pressure Circumstance

Li Dapeng, Zhang Lei, Yue Xiaoqi, Liu Jiancang, Wang Zhu, Lu Minxu
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Critical pitting temperature (CPT) of G3 alloy under high temperature and high H,S/CO, pressure circumstance was assessed

using potentiostatic polarization and electrochemical impedance spectroscopy (EIS) techniques. EIS measurements were carried out at

anodic potential of 150 mV vs Ecor and the results were compared with those of potentiostatic polarisation. Results reveal that the CPT of

G3 alloy under high temperature and high H,S/CO, pressure circumstance is 58.5 <C by the potentiostatic polarization method and

between 50~60 <C by the EIS. Both potentiostatic polarization and EIS methods give an almost identical CPT value.

Key words: G3 alloy; CPT,; potentiostatic polarization; EIS
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