%39% %6

RIS NS B RAE I T S5 R 53 B

BFE' KB KRB XEX FEF]

1. FEEHTREEERATEEANAS, I &S 610041;
2. FEAAARBSHATMSEEL, F|EKX 102649;
3. BIEEEMBRURARSERLAS, WHE KA 046000

W BN THERRAAGBRAEEEWEE, LA TS T R MHE 57T B X S 4%
A ERB AL RA KA ELNAE NG F”i)ﬁ%uﬁ%%zﬁfT Faici g
AAMEEN ENRE P8Rk A UFEFRARATENTENRHEATTHAR. 27
AR REREN  RARAHNBHAEGE RN ETEREZRE TR, B HRELS&# R UK A
HWAAEH - FRHITETEE, AREIRZRARY EETAHERERRENTE KPP
TP OEE EARRRRF RS IRTEHEFTNANE, ARG ERERES KT
1&%%%@%#%&%%%%&@@2%Eé‘ﬂ,)iﬁ'ﬁé\ﬁuﬁ/%uﬁl:iﬁm‘ﬂﬂ%“@o

RBRIA A I 5 ) o5 K A

DOI;10. 3969 /j. issn. 1006-5539. 2021. 06. 019

Analysis on corrosion of natural gas cooler heat exchanger tube
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Abstract; In order to determine the cause of the corrosion of the heat exchange tube of the natural gas
cooler of a natural gas processing plant, a Scanning Electron Microscope, an energy spectrum analyzer and
an X-ray diffractometer were used to analyse the corrosion morphology, corrosion products and physical
appearance of the heat exchanger tubes of the natural gas coolers. Gas chromatography was used to study
the working medium of the heat exchanger tube, together with the simulation test method, the plate count
method and the electrochemical method. The research results show that the corrosion of the heat exchanger
tube is mainly caused by the corrosion under the scale and b y the fact thatthe corrosion protection coating
is not up to standard, and the existence of crevices and bacteria further accelerated the corrosion under the
scale. Therefore, during the construction of similar projects, attention should be paid to the drying and

protection of the heat exchanger after the water pressure test, the cleaning during construction process and
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the prevention of dirt being re-introduced into the cooler while cleaning using circulating water. If the

corrosion protection coatings do not meet the required standard, rather than protecting the heat exchanger

tubes against corrosion, localised corrosion will accelerate instead.

Keywords: Heat exchanger tube; Corrosion; Failure analysis
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Schematic diagram of blower cooler structure
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Tab.1 Table of operating parameters of blower coller
e THRRS | TARRE /AR /
{/?\_Eﬂ%%'fﬁ‘ﬁ kPa OC (mS . h—l)
FeRE (JEFRK)

Brign| 294 32 0. 09

Ha 270 40 0. 09
HR(RAS)

prign| 100 75 600. 00

o 95 40 600. 00

M BL T8 310K 22 GEA [ 5 53 BURE 1545 76 R A K
IR, KRR FL B PR K L1 E, 24K AR IO E W2 H 28 A

RO A LA BT, 48 S AL B A i T H PR AOK B BRI S SR T H o iR 2,
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Tab.2 Table of test results of circulating water

- WS/ g/ REEE/ BWE/  HER/(melTh)

F i pH -1 -1 -1

(pseem ™) (mg:L™) (mg-L™") cp2* Mg> 7' Fe  Cu A C B%

L#KEE 8.96 705 0.2 29.7 685. 8 7.81 1.46 6.10 — = 0.21 0.015 —
2#KFE 8.95 807 319.0 30.0 698. 8 803 1.75 869 1.95 0.19 2.33 0.009 0.95
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Fig.2 Local appearance figure of heat cooler tube bundles
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Fig.3  Corrosion appearance figure of exchanger tube
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Fig.4 Appearance of external anticorrosion layer of heat exchanger tube
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Tab.3 Results of chemical composition analysis of heat exchanger tubes

e PR TR A )
Hi
C Si Mn P S Ni Cr Cu Mo Vv
1#£E 0. 09% 0.22% 0.53% 0.013%  0.003%  0.01% 0. 02% 0.01% 0.01% 0. 005%
28K 0. 09% 0. 25% 0. 49% 0.015%  0.002%  0.01% 0. 03% 0. 01% 0.01% 0. 005%
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a) Overall appearance of corrosion pit b) Appearance of corrosion product
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Fig.5 Corrosion pit appearance of heat exchanger tube
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Tab.4 EDS analysis result of corrosion pit bottom area
JLER C (0] Cl Mg Al Si P Ca S K Fe Ti Cr
S E  28.0% 36.9% 0.2% 0.3% 0.1% 0.7% 0.4% 0.9% 0.7% 0.9% 28.5% 0.2% 1.3%
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Tab.5 Heterotrophic count results of water sample 1
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Tab.6 Heterotrophic count results of water sample 2
ik A REEE I A 95 8 /(CFU » mL ") iR T/
10! 10 2 10 3 10 7 H (10° CFU - mL ")
1 182 31 3 1.7 2.5
2 178 26 5 = 1.8
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