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Table 1 Chemical composition of 825 alloy

JLHE C Cr Ni Mo

Si Cu P Mn Fe

JF L % 0.014 21.26 39.54 2.89

0.18 1.82 0.01 0.44 33.04

F2 SHEERMRKEEK

Table 2 Composition of simulated formation water in gasfield
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(c) TH3
E1 AEIRT 825 & MEMNE AR
Fig. 1 Corrosion macromorphology of 825 alloy under different conditions: (a) condition 1; (b) condition 2; (3) condition 3;

(d) condition 4 and (e) condition 5
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Fig. 2 Local corrosion morphology of 825 alloy under different conditions: (a) condition 1; (b) condition 2; (3) condition 3;

(d) condition 4 and (e) condition 5
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Fig.3 SEM corrosion morphology of 825 alloy under different conditions: (a) condition 1; (b) condition 2;

(3) condition 3; (d) condition 4 and (e) condition 5
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3 AEIRTSELREAMF M= (B IFIEXE) K EDS ST 4R

Table 3 EDS analysis results of corrosion product (box area in Fig. 3) on surface of 825 alloy under different conditions

Bt 3%/ %
T4

C (0] S Cr Fe Ni Ti Cu
1 5.71 0.91 0.28 21.72 29.93 38.66 0.99 1.80
2 6.52 0.83 0.92 21.09 30.33 37.66 0.83 1.82
3 7.63 1.36 1.99 20.74 29.78 36.15 0.80 1.55
4 8.02 3.28 3.40 20.69 27.85 34.46 0.87 1.43
5 9.57 4.67 4.52 20.09 24.75 34.32 0.68 1.40

825 A AR LI 2R IR, R IESE RS TS CL R OH SE4 WM T 43 4 s i
B, Ry R EAFEE - YRR Bk AL, IRBEI R ER 2 B B ALY FeS, [R]
TRMETRER A, S5E BT RN S° A LT Ry B BN 2, BRI
FIWTIE ™ W) FeCO,o ZEABOUR Mt R Se B, B UM B B Tl A A S 4,
SR AR AT, SRR DI FeS JE il = Mk AE ] PRSI Tl B i A o (B S 0, S B30 P X oK
V5, SBBROC R AR NS UOBOE B, TR AT ORI o S b A SRR A0
TR MR TR AU(120 O BF, R, 8254 & R A sk e DRI SRR
4 Y B TR B A AR AR ORI AR IHLS B I A BT SR R 4 0 825 5 < 1 22 4 A%
H,SO,, ARk H i R AR , (R s i

(a) SEﬁésﬁ (b) TEEELER
4 TRS5T 825 AE&REF/EEMITAR SEM ERFMTEZEAMER

Fig.4 SEM morphology (a) and element surface scan results (b) at local corrosion pit on 825 alloy surface under condition 5
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Local Corrosion Behavior of 825 Alloy in Elemental Sulfur-Containing High
Temperature and High Acid Environment

TANG Geng!, ZHOU Lang!, LI Zuolong?, GONG Hao', LI Yufei!, ZENG Dezhi?

(1. Engineering Technology Research Institute, PetroChina Southwest Oil &. Gasfield Company, Chengdu 610051, China;
2. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University,
Chengdu 610500, China)

Abstract: The local corrosion behavior of 825 alloy in simulated formation water of gas field at 132 “C with H,S
partial pressure of 4.8 MPa, CO, partial pressure of 1.6 MPa, and chloride ion mass concentration of 42 750 mg « L.~
under elemental sulfur-containing condition (mass of elemental sulfur coated alloy in per liter formation water was 10 g)
and under elemental sulfur-free condition was investigated by corrosion coupon tests. The results show that under the
elemental sulfur-free condition, 825 alloy almost did not corrode, and the corrosion rate was only 0.007 7 mm+a ' during
corrosion for 6 d. The corrosion rate reached 0.055 2 mm « a ' duing corrosion for 3 d under elemental sulfur-containing
condition, showing the serious local corrosion of the alloy. With the increase of the corrosion time, the area of local
corrosion pits on the alloy surface, the maximum depth of corrosion pits and the corrosion rate increased. The corrosion
products of the alloy under the elemental sulfur-free condition were very few and were mainly composed of FeCO,.
Under the elemental sulfur-containing condition, the surface corrosion products increased in amount with the corrosion
time and were mainly composed of FeCO, and FeS. The elemental sulfur underwent disproportionation reaction at high
temperature, producing H" and S*~, making 825 alloy corrosion product film rupture, therefore promoting the local
corrosion.

Key words: high temperature and high acid environment; 825 alloy; elemental sulfur; corrosion product; local

corrosion pit



