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Research on Corrosion Mechanism, Case Analysis and
Comprehensive Protection Strategies of Petrochemical Equipment

Hongwei Wu
Lianyungang Petrochemical Co., Ltd., Lianyungang, Jiangsu, 222000, China

Abstract

Corrosion is the primary factor threatening the safety, stability and long-term operation of the petrochemical industry, causing huge
economic losses and potential environmental and safety risks every year. This paper systematically expounds the common types of
corrosion and their mechanisms in the petrochemical environment, with a focus on the most widely used carbon steel equipment and
stainless steel equipment as representative corrosion-resistant materials. Through specific case analysis, it deeply explores the causes
of uniform corrosion, local corrosion (such as pitting corrosion, under-deposit corrosion) and environmentally sensitive fracture (such
as wet hydrogen sulfide damage) in carbon steel; and reveals the complexity of local corrosion such as pitting and stress corrosion
cracking in stainless steel under specific conditions (such as chloride environment, polythionic acid environment). On this basis,
this paper proposes a multi-level and systematic comprehensive protection strategy covering correct material selection, process
optimization, corrosion monitoring, corrosion inhibitor application, surface treatment and advanced coating technology, aiming to
provide theoretical basis and practical guidance for the integrity management and extended operation of petrochemical equipment.

Keywords

Petrochemical; Equipment corrosion; Carbon steel; Stainless steel; Corrosion mechanism; Protection strategy

AiML TIRFBAIIE, ZODTREEHIPRIEHR

e /at

EE AR AR], FE - YEZHE 222000

=

JEAR R BIB MAL TAT kA R, KAMEBTHNEAER L, BFFHERNEFHR VR AN, AT

%%@iTéhwl%%¢%£%&@%ﬁ&ﬁmﬁ,ﬁé%ﬁ%ﬁmﬁﬁr@%&muéﬁﬁﬁﬁﬁﬂﬂﬁrﬁmm

&, B BARER A, BANRIT T RN OB, BB (Lo Eik, B TR ) B ERFTHR B A (%mL%iﬁ

) B RIEBTT RFAES A ﬁT(%ﬂ%%ﬂ&\ﬁyﬁhﬂ%)ii%3% J ) Bk T 5L A By SR Ak 6y

gfi AL, AXPRBET—E2REZEAEM ., TLML, BN, SRA R, REAHER LSRR ERRY S
. RAMANGATT RS, BEAGRMALIRENT i%ﬁ#kﬁtﬁ&#ﬁ EIRIE L 2 BAEF,

KA
By K& BN RN JRARALEL; B R

15|5§ ASCEMEEhRRE R R, S TRESCbRZ], %t
E(EMJCIEEFZL%;(*&,—J(M [_JJ— %%EPZJ}:% IX%'E/JE&ELJ T[‘ﬂ@]&fj*ﬁu/l‘ﬁ #*’j@ﬂ\éﬁ étm@j?)j
w%o

AR (g ﬁ?‘ﬁ%guag¥xﬁMM\
SREREAS ) IOARE. I SRS RIL TR T 2 T TR LI 2B EsA

T, BRSO R TR PR, ARSI, s

R RIS E AL 0 39-5%, ST o o n e
PEIIARAGORIBT0R . S MIORREEENT™ g smsetbsrt b (o RS . B THUN
. B, FATRRRRMR G, SRR R ol o
TR RIS T 0, I RS, e . b,
NIRRT B R W BRI i s, L 53R
B AT B JURT TSR
UEEEA] RES (1974-) , B, PEITEIA, B BISHRIEIES .

R, T2, METHS ST, LRl RO AR L (L ) <8R A PR R T i, R

22



WISHWHRE - £03% - £128 - 2025 £ 12 A

g mnm4)E (Pt ) DmsEmih.

mRE T & RRRA AR RIEE T, SRR
SEREEDRRE

N AEIRFFR (SCC) « (EFEEIE IR 7T (B
SR TAER D ) IERER N AR FRY, HEREHk
PRI A

B8 PR 55«
FEL

PRI 2 . anER LS FIOEERA (HB) |
SEUTEL (HIC) AR S REETFSE (SOHIC)

3 WxNIE & B S R E o i 5 =61
PRI H RO 2 ERE . N T REROIRERAS, [z
R TR . E D MG AR Rk ey . B, BN
sErtE . g R T RO AR e .
31 FEFMERE SR
H AL i (AR T )« OB i S T 5
MR R AR AR TS (i . Sk T2 ) T,
TERUBEEE (Fe — Fe?' + 2¢) FAFHK: (4110, + 2H,0 + 4e —
40H) [XIk, Mpkfggimeih, KPERNES . S,
I E SRS A E A AGSRE, s i,
3.2 BN RE M
- HClJE ph: 3= ZRJE T E b TALER (MgCL,.
CaCly) EN#UKE, s T ZdBER5] ANE. HCAERE
AL (UnEREIETRASE ) BB B RFGEERRR, SRR
A= JRIZURIES AT 3.3 TR Sk
- H,S B Th: 18 H,S RIEMRERRI s, HiE
KR RSB EIE AT, 5 XSS E(HB ) SE8UF54 HIC ),
DI AEIRAE S mn X5 & R SR EETTSE (SOHIC) o
- INEERIG U TEE T RS ERER T, EEiR
(220°C -400°C ) "N 5%k R A BRimiE NG ER Bk, BN
TRAHIVATEIR I ik, 4585 7 i X B O™ B
- CO, JE&th: 1EE7KIR AT, CO, IEFRIEAIIER,
SRR A R DL AR R PR S e A SRR R SR Tk, 8 ek
ORI . TE. TSR EE,
AUBUR: TEEAK. BIK RS, AR T
RN T2 F LI RN, FERGRZ IR B T,
VR RIS th: 2R R mAEYE (nEshE . KR . AEREE )
, BB NERERE X, 5 R R X ks Z i,
R NI A At sg ik,  H bR L BER L

4 BEIZG5 AT

- P EREUEREEIE TS B ARSI E R AL

- B WIEE . HRIE TR B HIZ IR E TR,
FEBTE AR A R 2 b, A PN EE m] LR SR 9 502 RS
(i1

- T il R SACERENIR B R AR HCI,
BE I SR T BT AEZ SR HIEREUKA HEF M IR &

TERZEE R DRI IR A TR N R AR

==

J&
=
~F

ir, HCl 5RE0KESTERIKESRER (pH AJ1KE 24) . [
I, BTSRRI RS, SEUSE
ISR IS  pH AR, 5 &R R AL TR S i
AN, BB R FIFREE RS, 2 0EI s i

- TSR, HCIS A ihs Sl PTREREEYE NI Th.

- BT SIE AR E R K AR S A
e

- BB JERDKEEE RIS, LI EE
REFEE, FhraitbnZ G, v IS REAMmMEAL,
SARRIAIESE ) HIC,

< M EEPKPR S A SKE HS. NH, f1CN. H,S
FEKHP R B =4 HY, R Ih =4 FeS (€ #EH 15 [H]
FIEFREE, P9 A MnS SRS EE SR 7456 %
50T (H,) WRES, FEERENSRERSE (58)
FIPRNEBRIENLA (HIC) o CN HUTEES R L FeS B, i#t—2F
IEREBE .

e

41 (HIC) .

5 NEEMILFHE MR E 17 5 F= 51

REE (DABRIGHKR 304/316L 403 ) (REEREEI
% Cry0, SRR pik . LB e A A e Sl R
EBREAEAE T AR IR AT
51 FEEHER S

SN S hITEL (C1-SCC) + X B AR EEHN
REEIRSRA Y —. ESEEET (RIEERERR,
anppm %) WOKEERH, ATHIN RS (B . TIE
N77) FURFEIREETER (3B >60°C) ARSI, 15
%A Cl-SCC. FULUHHF AT . WFZIREGRAR, &R,

A SEERRED . fE T BB TEXERS TR
MRt R, AR re TR S IsUR N 5 | i
PR TR . BREFIES TORE, 5L A B LR
HEPRIE T

HEZ R (H,S,04 x=3-6 ) N JJE 15 (PTA-SCC )
KAEFE T, MR{ES IS IRhEfTE, RE4E
R EREsYE. (5 THFER, SSPNEFKERS Stk
[ i A B2 TR . TERUEES (BRI AT SR A
FE% ) ARSI L, E2mR SN DILFEEM, 5%
AT s Ay

FRIE h: NENR IR VERR (andhila . 7
i ) BREMMERR (AnElRIRRTR ) HRTREAfE, §3K
S, E8H F. CIffgt, FEisE 4RIz,

Rl T BRICIARREEANTE 450-850°CIR X A ( anig
EEGEIX ) Bub)E, mEE, TERENT (s eHERR )
Fh % A= R R ok B ATRAS 10 304L 3161 B FaE (LA 321
347) AR
5.2 BABIRGI#r

- REU= MEEEREYS R4 (REAC) EHH

23

I H,S BREE T EELE (HB) FEETT



WISHWHRE - £03% - £128 - 2025 £ 12 A

e

- Bi%: 316L REEMHNEA) REAC EHEEET TEUE G,
TR IR SE, SEGHR.

< DM RRIRIAAHIG, ERBRIRADEE
SR, RIS T NH,CL, NHHS %5 8028 M s n
H,S. NH,Cl 455k, SEEFBETUR, oK 5
TERGERIREE Cl TR, EREIER RN D, BEREEE
CI-SCC BUEIX [a]. CI fERI R DANREILEERT, 5I%5
IR T Th T3

- JEIRZS. C1-SCC.

- Y. (RS E RSB A AT T

- B BEEETRERNR, 304 MRS ERK
TEFTHEAA, TGN LRI RIEFEHNE

© T HSHS SOx, BT ERAE BRI S
TACEYEE . (=TSR, SSEEA, Trek5E. KRk
WA B S ilR . IMAUE R I TR R e ik
RS, H 304 REFINEIREESAIN TG rTREL THUEA, M
IMiJE T PTA-SCC KA MFTE - (BUkEs. iR, &
LRI o

< R EZ RN B IS (PTA-SCC) .

6 ZEMINREEMRAAR

EPOE FARIEThIAER, DAZIURER LA TR
S HLEETRTETTET
6.1 &It 5&MKL

PR RS IRTEE R s TR e & . 7RIS HS
IRHE, e FBT HIC 99t (3= P. S &, R Ca bHEM
EFFYEETS) . BT HCLERE, A[ZZET A5 TR
44 (Monel 400 ) PNGFEEAERL

R 5T C1-SCC KB, e FARAHREEH
(4n2205) , HPprCl-SCC S hEE DLt T 316L, T
e ERINE, AT RS A SRS ARSI (219041 ) 8K
FEELA4 (1 Inconel 625, Hastelloy C276 ) o St ANERENTE
BRI A e, 1R et T s b B fe PR AR /
FarE (IR
6.2 TZ/E

RIS WTETIAZ, fift “=i” (K.
HEFRAF] . ) o BOKFERIE I RS ENUE
Tt pH (B FERRIRRR ihAE & 8 R T AR (R
TIEOK RS, RAZMEYER . RAEFLEALTE.

T2 ACRIESE, B &R SREDUT
E1T, Bk HCL 4, st sl iRy
FEETHAR], SRBPNERE Tl rp D (R FRRRER NS
) LIFIR PTA-SCC.
6.3 RKEAESRE

NEERRE /o B RREXS £ P RBE R, e BER S I ek
IREEIE . DAl il ) sl B . DR e B, fE

24

JEEAR AT R FEATE R, + BRI RS PRI
HMEECIRE NI TR (CUL) BiF: S REINAIIRINIL &,

ERHRE NHEINI S g s, T R E Rk &

¥, EHet.

6.4 BBILFRIP

PR ORI iz T E . BRSNS . 1K

AHIERSE . M RRE R (4nFe. SRFEE) , ff

Wl BR AN, IR .

PR PRIF: & A TR iR Sl It o B R SR

BRI RS, IR HENP R AR IR E

6.5 FEL MM 5 B HEE
T TRERET: et PR RS SR RS

SIS S Pz 2%

ELNIR . ESERETEARAELNE, Wik e

VERE RS

KBTS RBL: B R AT R A #, ARER

JRA. LR T XGRS (RBI) |, (RAGKE EERkE

B, RFREET T e N

7 &5iE

AT TR R Mo — NS MR, B, 5

R R TR G AR, RN ) Toh o SR LUK it

I AR PRI A BN IS S) / s vh, HBirE

FRUET “FBE” A “HRR o i NSRS Tl B B

AZRENE, R TR R RSk SEPRBE I

SRRINEIRITEL, BB RLOET el A <zl

BURst o
SERRERIET, H—HEREEDLRIN B R Bk AT

MRS . T2, PP BOREIEL R A e R

ETRR A IR R R R . Rk, BEEFTIEL (AndE

mEBIRE . BAPUAN) | FEUEOR (AT ek,

LB ) AN T RETRIE R AR, i TR A&

TV Rr s B . AR . SRR AERE, AAT

AV YL G i TR A FRER IR SR

5%

(11 FEEMSYFY2. AT AR S PR M. s 48
= Tl i, 2001.

[2] APIRP 571 - Damage Mechanisms Affecting Fixed Equipment in
the Refining Industry[S]. 2020.

[3] NI, . BRI TSRS IM]. dbat: FUB AL H R AL,
2018.

[4] Fontana M G. Corrosion Engineering[M]. 3rd ed. New York:
McGraw-Hill, 1986.

[5] NACE SP0170-2017 - Protection of Austenitic Stainless Steels and
Other Austenitic Alloys from Polythionic Acid Stress Corrosion
Cracking During Shutdown of Refinery Equipment[S].

(6] @&, HRls. Arks TREM]. BT bat ATk
Jitt, 2022.



