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ABSTRACT: Objective To elucidate the relationship between the corrosion rate of three ferrous metals and the
associated soil properties. Methods The weight loss due to corrosion and the pitting depth of Q235B steel, X70 and
X80 pipeline steels were analyzed and compared with the composition and the physicochemical properties of soil
minerals. Results The worst corrosion of three studied ferrous metals was observed in the red soil in Yingtan, Jiangxi

Province. The differences of corrosion rate in the other seven soils were not significant for Q235B steel. The significant
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larger weight losses of X70 pipeline steel in the non—acidic soils were found in the soils in Daqing and Liaoning, located

in Heilongjiang and Liaoning Provinces, respectively. The corrosion rate of X80 pipeline steel in the studied soils

followed the order: Yingtan, Jiangxi>Daqing, Heilongjiang>Shenyang, Liaoning=Dagang, Shandong=Chengdu,

Sichuan=Lhasa, Tibet=Korla, Xinjiang=Golmud, Qinghai. Conclusion The highest corrosion rate of three ferrous

metals in the red soil was most likely resulted from the heterogeneous texture as the high content of clays caused long

maintenance of moisture and high soil acidity.
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Table 1

Corrosion indicators for Q235B basic steel buried one

year in—situ in eight districts
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B E/(g-em?+a”!)  (mmea')  FE/mm FHE/mm
[ e pAse 0.023b 0.029h 0.137b  0.190b
HIGHEIRAR 0.022b 0.028h 0.123b  0.175b
R /R ) 0.022b 0.028h 0.108b  0.175b
L SRIWNGN 0.026h 0.033b 0.126b  0.165b
1L TR 0.028b 0.036b 0.161b  0.205b
IR K 0.028b 0.035b 0.079b  0.115b
Ui R 0.025h 0.032b 0.103b  0.155b
VLV 0.070a 0.090a 0.516a  0.685a
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Table 2 Corrosion indicators for X70 pipeline steel buried one

year in—situ in eight districts
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LTI 0.028b 0.036b 0.214b  0.315b
AR RS 0.023¢ 0.030c 0.121b  0.170b
DU R 0.023¢ 0.030c 0.118h  0.190b
PANEEp i 0.067a 0.085a 1.107a  1.660a
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Table 3 Corrosion indicators for X80 pipeline steel buried one

year in—situ in eight districts
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Fig.1 Relationship of weight loss with average pitting depth and

the maximum pitting depth
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Table 4 Basic properties of the studied soils

KAy FHLUE pH  n(SO2T)/ n(CI)/ S/ BHBHRSRS), MR SER1:0.5)/
% % (mmol-kg™)  (mmol-kg™)  (g-kg™) (mS-cm™) (mS+em™)
[if-EiAe 8.85 0.62 8.58 9.78 3.44 1.30 0.37 1.06
FHHIRA 1050 0.36 8.06 161.60 5912.50 355.26 55.20 62.10
R K ) 3.23 0.07 8.86 83.83 18.28 7.34 1.60 2.65
MR 31.90 0.23 9.08 2.42 2.80 0.59 0.17 0.66
TR 2221 237 8.00 0.81 0.86 0.39 0.06 0.13
E PN 34.60 0.41 8.65 37.10 532.13 33.56 8.10 25.60
V)R 35.47 0.26 8.39 2.93 0.54 0.43 0.08 0.52
PN [ 22.96 0.44 4.93 0.20 0.22 0.04 0.00 0.01
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Fig.2 Relationship of the electrical conductivity of the soil extracts

with the salt content and the saturated paste

W A 02358, X70 F1 X80 = Fh4NHA 7 8 it + 1
I ISR, TS DL 4598

1) AR 6 TR ik bl 22 Sk +
SRV, B b BT R 0 R 28 5 DR B 2 TR AR A A A
Ko o X B A O AL Y &2 JE A RN T, O
IR B A R IR EEAR vl BB —

2) HPE B 4 5 Q235B, X70 1 X80 HX Y i
Tl A B /N T 55 FR AR B VPG T 4T RN AR T
VG JU VR T A8 O Ml R 450 IR i A L K i
B H pH fAEAR

SE

[1] SCHMITT G ii nter. Global Needs for Knowledge Dissemina—
tion, Research, and Development in Materials Deterioration
and Corrosion Control[M]. New York: World Corrosion Orga—
nization, 2009.

[2] ZHAO L, TENG H, YANG Y, et al. Corrosion Inhibition
Approach of Oil Production Systems in Offshore Oilfields[J].
Materials and Corrosion, 2004 ,55(9) : 684—688.

[3] ZERLAE BOW, REER B, 55, B Ak 00 S H R B8 okt 52

KeBiia. Wit m , 2008, 15(4) : 126—128.
LI Chen—sheng, ZHAO Bin, CHU Yue—-min, et al. Impact of
Hydrogen Sulfide Corrosion to Steels in Gas Field and the
Preventive Measures[J]. Fault—Block Oil & Gas Field, 2008,
15(4):126—128.

(4] K B, XARAE. 2R 1R A SRk (1] Ik FE 30 T 1990
(9):41—43.

ZHANG Dao-ming, LIU Ji-wang.Discussion on the Soil Cor—
rosion[J].0il Surface Engineering, 1990(9) : 41—43.
(5] ABRC, ZEpcia. p LM, dbat. Bl i it 1987.



5 12%

41

e HAR SRR R I I AT O S R SE R

.43 .

XIONG Yi, LI Qing—kui. Soils in China[M]. Beijing: Science
Press, 1987.

SUN Hui-zhen, HU Shi—xin, LIAO Yu-ping. Corrosion and

Anticorrosion of the Underground Facilities[M]. Beijing: Sci—

[6] COLEI1S,MARNEY D. The Science of Pipe Corrosion: A Re— ence Press,2001.
view of the Literature on the Corrosion of Ferrous Metals in ENNING Dennis, GARRELFS Julia. Corrosion of Iron by Sul—-
Soils[J]. Corrosion Science,2012,56:5—16. fate—reducing Bacteria: New Views of an Old Problem[]]. Ap—
(7] FEEIF, 2], a0 AT, 45 S8 Dl i S U AT 9T S B plied and Environmental Microbiology, 2014, 80(4) : 1226—
AL BRI JE AR S B ER 2003, 15 (3) 1 154—160. 1236.
DONG Chao—fang, LI Xiao—gang, WU Jun-wei, et al. Review TR, VR, MRS T, A W TR AR AE R P 33 b R kAT
in Experimentation and Data Processing of Soil Corrosion[J]. IR, 3, 2000,41(3) : 500—503.
Corrosion Science and Protection Technology, 2003, 15(3) : ZHANG Gang-ya, XU Min, LIN Yun—qing, et al. A Prelimi—
154—160. nary Study of Common Carbon Steel Corrosion Behavior in
(8] Pk 2, . Bk S i Kl 28 1) D R4S 15 L. Acidic Soil [J]. Soils, 2009,41(3) : 500—503
AL T S B9, 2014,31(4) : 57—60. [14] AESRIT, XU AR E . SR 53 5 Pl L A 5y S
HE Shu—quan, WU Li. Functions and Applications of Data— WFFEHERET] AR, 2006,39(6) :45—50.
base for Material Soil Corrosion[J]. Corrosion and Protection in DU Rong—gui, LIU Yu, LIN Chang-jian. Effect of Chlorine
Petrochemical Industry,2014,31(4) : 57—60. Tons on the Corrosion Behavior of Reinforcing Steel in Con—
(O] B4, FE2RAR, AR, 45, AR EEXT X70 07 Kk crete[J]. Materials Protection,2006,39(6) :45—50
BRI AT N AR, IR RS54, 2008,30  [15] EHEA, PG, AR, A, WAk SR TR (D). I kR By
(7):730—734. AR ,2002,14(4) : 247—248.
CHEN Xu, DU Cui-wei, LI Xiao—gang, et al. Influences of XI Yan—jun, SUN Cheng, LI Hong—xi, et al. Acidic Soil Corro—
Water Content on the Corrosion Behavior of X70 Steel in Da— sion [J]. Corrosion Science and Protection Technology, 2002,
gang Saline—alkaline Soil[]J]. Journal of University of Science 14(4) :247—248.
and Technology Beijing,2008,30(7) : 730—734. JIANG Jun, XU Ren-kou, ZHAO An-zhen. Comparison of
[10] FANME, Mz T, 75 P42, Q235 AY7EAS [R] T 8 41 18 v () )6 the Surface Chemical Properties of Four Soils Derived from
’L’iﬁﬁ%ﬁ'ﬁ??ﬁ[ﬂ A [ e 25 i, 26 (2010) 393—396. Quaternary Red Earth as Related to Soil Evolution[J]. Catena,
ZHANG Gang-ya, LIN Yun—qing, LU Zai—liang. Q235 Steel's 2010,80(3) : 154—161.
Corrosion Morphology in Red Soil under Different Moisture LIU Zhi-yong, DU Cui-wei, ZHANG Xin, et al. Effect of pH
Conditions[J]. Chinese Agricultural Science Bulletin, 2010, 26 Value on Stress Corrosion Cracking of X70 Pipeline Steel in
(20) :393—396. Acidic Soil Environment[J]. Acta Metallurgica Sinica (Eng-
[11] PhERES W45 BETOF Mo T A 1 I8 nh 55 5 4 M), It lish Letters) ,2013,26(4) : 489—496.
U BREF AL, 2001,
(E#% 20 T) 46.
Action of Chromate Inhibitor in Epoxy Primer on Galvanized LI Xue-ming, LIU Qiang, KONG Ling-feng, et al. Corrosion
Steel[J]. Progress in Organic Coatings, 1998, 33 (3/4) : 203— Behavior of Galvanized Steel under Stress in Simulated Acid
210. Rain Solution[]]. Corrosion Science and Protection Technolo—
[17] ZR2EHH ik, FLA 06, S5 RSO0 T VA V0 v i o et e 4 gy,2008,20(1) :44—46.

LELR AT A (] Rk 5 BB, 2008,20(1) 44—



