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The Effect Factors and Solution of Long-Term
Operation of Petrochemical Process Unit

Lv Yunrong Zhu Jianxin Chen Wei
(National Technology Research Center on PVP Safety Engineering
(Hefei General Machinery Research Institute), Anhui Hefei 230031)

Abstract; Improving of the long-term operation of Chinese petrochevmicélf installations is absolutely
important recently. The effect factors of long term operation of petrochefnical unit have been studied,
and the solution was proposed. The solution is helpful for the improvement of long-term operation and
risk control in petrochemical industry.

Keywords: LLong-term operation; Risk; Petrochemical unit; Effect factors
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Measures for Avoiding Stress Corrosion of
Austenitic Stainless Steel for Hydrogenating Unit

Gu Wangping
(Hefei General Machinery Research Institute, Anhui Hefei 230031)

Abstract: In this paper three kinds of corrosion mechanisms related to stress corrosion cracking of
austenitic stainless steel for hydrogenating units of oil refinery plant are introduced with the focus on
the introduction of alkali washing measure for stress corrosion cracking of austenitic stainless steel
during the overhaul.

Keywords: Hydrogenating unit; Polythionic acid; Stress corrosion; Neutralizing rinse

il

1 ®

B )N SR B TR R IR R Rk A BRI SR KRS B A R R AR O A 4 R A R
ARG, RO HE EE SRR E QA 5 TR B R TR A B RS B, 7T A 20 R
G 7 A O JE o

2 MEREAFEWA S E M

DL R R ER RS B L R o £ D BRI T S AR L S T AR, 40 SR AR A ok T
R (SCO), 34 2 B4 W BRI SR BULRS . B, 7EAR 48 AR o X B A BE R L 2
Rl 9 B EROL . AR B TR 25 T 025 H W R T A S S LR A R AR E R A T 5 W
UL IERITT RO REZRREMILE. A RARBERAH SFEILFE A FILRERT =
A (B TF R B 85 5 o B3 R T A R B IX 43 S b LB A 4 5 .

2.1 AW

LZNBEFHFAI ML HKFRREFRZEN BB EEFEN., LREREH. A4
WUk BE G P AR R ) T R R B B . B A FARAA A2 — ot matmpy =t s
BLo FLUR JO otk J8E Xt 17 3 JEG oy 24 580 9 5% L AR K , B JRE 1) B T L S B URR A B R .

o 7 e



N EEHNBBREAEEZRSVULNE

4 BIEEST 60°CH 2 &4 WAL A 2 01 8 3% i JF 2 i Utk . HAENESERAE FHYE,
FiRRE KA STHRB LA T, MRS REA FZREBCR 3 B LA
MEGARRS, FRRENSH B RS XHERRL LA BHEURE 300 RIAEWIE 2K 5 E R
BN E T R B 5 RN RS 300 RFIAGHEESHABNEASEE ERERBEN
B JE A ARk B T 4R 4 R e DX A O

2.2 B

B b T AR BRI RE H . EETERR ) B TP B S R 4R A %, 5 B P
HBEAEREIRAE L. ARABSEE TRMNGE, B MHNE, 300 RILAERAH T ESMET
WAFRFELRE LA BN ER RN NERNTEREHHEE., BREAESABERNERSERZ
fei] PR it 5 i ) B R A B, Z MR K Z BGR R ALY SRR R RBAGE WM R E TR, &
T i) S G SR G A 5 4 ) 40 B R E R SR P R PR 7 4 JR R TR — LB O L, AR BR B AR T T
T A 8 vk 45 A AT RE S IS B AN A0 B e

2.3 Rk

T B2 Bk A o TR R S L ok, R R R T B B R AR L T TAA K 5EA
FEMRESES. KRVBHRAEE LIRS ZHET, F LSBEIR T MR, WYk =M
KFE MR A FBREAESIMBRAEANEN ERITR. B

FeS+H,0+0,—-H,S, 0 (x=3~6)

TF 2438 FE IR AR S N ) X AR, T 3 & SR 7E K00 B BUBUIN I Y R 2 O B AR RR A Y BE
J& T R P 7 FHBR AR DL AT HE B .

3 AERIHALESHLIE

AERAM B ERANAES ZREAE T B 5 EZHERM SCC. Bk ¥ & & &b W & H il
B8, XSS T HFPBRD, AR A XA e . ™4 — KA mFEE .

(D ARFEMY I L5 7= A N AF B RO B8 BE A&, an SR A AT B S fb b A 3, 5 3 25 5 & 4E SCC.
Bz Rk W A HFERANAEHE T JEEH L AENER URET L%,

QBEREAFERESR T KMRKESEHAR EER Cr., G o EMBRALYI I o 4, 1 8 £ 7+,
FIPE KR T % . 450°C ~800°CiR X FR AN GHH A BILIEE X .

R Btk 55 R AL 27 B A8 0 11 B FC AN 55 40 S BB TR AR 4 4 7 43 R 0T R it (1 ) PWHT AN A %
AIPTEALRE 7 . (B, A0 SR X 265 4 76 K B[] 5 3R 58 R e 2 7 Ak A, BP0 4 Bk sl 4 Y A i U S 45 4
ISRAE ATRE & AE W E) 8 k. & 4 1O & Bk B R 32 3 07 o o ik OB PE B B R . 304/304H B Al
316/316 H HY S5 A 8 40 76 7 4% H U i X X S U -8R . “L7 NI IS5 (B B & <<0. 03 %0) I AR B 8%
AU A EEN (3041 A1 316 L) REARIE 10 /A A HT B MERE B W AT TR EBEM A S Z 3 HikEm, R
ERPTHEREABT 39CAEL, LEBEHATREASHLE 1 5 2).

RELFRZREREASNEHT LLA LT/t 8 b SOt E) , B b 2689 7T L7E R & B IR B F #4708
12 I BR B A PR BGE AT LN TAS 7= A 7% 2 B R S ok TR 408 ) . 70, R B8 IR AR OR 8 N o R 1 1R
FERE T 454°C, WFXT e T A e LA 3 . oA HTELtE, BT L 347 #1321 BUREENBH Fima s
WERES . AEMEHEF QK BERERELENT .

(1)304 5% 316 AW —— R AEIFFENSRE RSB ETMFF ABREMBEEBEM/KT 371°C
% 399°C;

(2)304L X 316L AFEW— A TFTRENIKESTRL O H,.F LB SBEERE R 371C
% 399°C;

(3)321 N4

e 8 o

ATAH FREMEE S R B OF B R RERE X 416°C;



0 3 B B IR 0 1 6 St % RY ) R T RO 4R e

(4)347 NEHH A LU TR H 2t AL AR OF R @ B ERE N 454°C,
i 4b H AT K A s 2> SCC Al REE -

(D EERFIRREL TR A R E L HALLIE870°C ~900°C FARIR 4 /it , BEJG =12 5
(2) B F7 7 B $A A B8 . 870°C ~900°C FARIR 1 /Bt /3~ B JE M 815°C ~425°CHRER AN

c BE
) I

650 —
Type 304, \ Type 321 N

=
7
7
T

=

550 - \ \

- N - s ~-.J.1

I 1 \\HL 1 L 1

450 = 10 100 1,000 10,000 1 10 100 1,000 10,000
Fatdszilngla) N:n) b FEE ] N:T]

B 1 304/304L AR/ 6 — 8k E B2 321/347 A5 aAnt Al /iR — BL &

4 EZWERK M (PTA)

K4 PTA MRS EMEAEEE S , i FHAE HS MESKHELAHTEELER, X258 FeS K
VRAEEY, REAMBMEES THMRE  VEHAKRKER™E ANRPHES. MESHMBEE
EHKEPTA 5UTHERSAX:

(D NP R LT S R EIE MR Cr O, M AR FeS Y, A &4 PTA, RSB ER
EF FeSH¥,BIFLEREZRENMIGRAE T 55 MM, PTA ) SCCHRMEL L. LM . ik
FEMTEMMREES B BEETRN.

M EE B RARANROALER  SBAONBERMES . RPREXEZEMER
5K, XEIHAALLE PTA,

IR EERNFEMAARNBAERETELN H.S ALK K CO/CO, . BTFEEHSF LS
AEIHARBRAMEIFAESS B PTA,

(4) 8 A B FCC A 88 E AL SR A B SO il SO, TE A BMESRZALE WA X SR %N H, S0,
M He SO, o X Fh ¥ BEBR 19 TR & 9 022 14 57 8 1ok A 5 1818 1ot , A1 51 6 B8 A S 45 A0 A R IR A & 30 14
MR, B AXEBEERKEEBZIT P M ARES T, MUK EILADHEESE. S8
EE.

(5) N85 A9 8 BE JR K 0 (6 T 7 UL R EE S L P, i s i R RURH B (316 L S S L B TR &
(BFEREMK I EE B S B PAT,

(6) Bl B3 % B B i 05 B 0 B = R X R BN BN AR (B k) 7E 4 T A PTA.SCC Ji§ i
WL,

5 MEKESKEFNAEMR

MEKERE TSRO TROEOILRMR LY RENSEEN T, LKA A H RS8R %
WHRIAFRENE . EN-S ESMRIE B S MR R BT Y& 5 5E 0 300 RIIAG NSRS EFE
AR RO . ST IA R R K T TR BE R I Rt R AR TR A s RN B R R TR . T JLAE I PR T

« 9 .



N EEHBFBREATEZASWIEXE

BT R R IR A 321 A 347, R TRIGBE M B R AT A B A R BS E T
9 6 i 7 PRI L R A MLV B R AR oK eh k. AL R T ZWITHE TH R RIE VA A B
FFBL L i3 % A 77 A8 B K SR A R A7, 3 EL R 0 N HLSE 0 A R R AR T S8 T LA S o B/ 5 A A e G e L
HEAE R VR R B 525, o 5 R A AT 00 B L A0 B, [ S B ARHA g BV 45 MLV HE AT B 7 9 R o AN RSB SR
FF 24 5] 5, 4 2L B 956 TBURAE MR UER B . A T B RS T AR XM/ ARAER,
25 R B 4090 B SR AR 4% A A B AR 0 M BT IR BE B R A EOR . B, SREEERA BT R T A6
A G550, A E BRK i S AT ARG B TR RN TR AR LTS R R BRI TR 1T S B U
BRI EREERNFERE, B TZRERSREFH OO ALEREPORA TX AR X
EAEMEBEERMEESRAESZROME, G4 20 3054 825, L8 WL 1 5 89 Fh 47 42 X R if >R 44 &9
A&,

6 FEIMBERRETENREESTRERNNEMRFROBE

% EHE Mh2F 2 (NACE) R RPO170 Kk i 1 45 T 4 [A] 38 PG AR AN 5 4K 1 45 3% 20 R L ) J ol o 24 1%
B, ZARHELS F 1970 4F, drfa) £ 3% 1985.1993,1997 5 2004 4EME1E. Hp 1985 FEMBEERK, N
REWILEZHRBRIERNEIENEAEEEAESRE BREARHA ROBK BEARSKERE. £
B LA A TR AT M A R RIS ok TAR W A R AR, REAGEREN EEREEMm T
Wi AR Ak I EAEH5F PTASCC KA JLRAME & o0, Rt n] LA 76 H A -
RKAEAENRMRBERESG SN AT . IREESWNT

WRARH. RGEBEEG EREAHNBISBREE AU, MHTRAATENAIKE, Bt
AR A AT, BAFAER P MA 5000mg/L &,

(OBRVEVEW . HEFEH 2% Na, CO; +0. 2WT % B 2 10 16 M7 (¥ s i35 . E R B &) +
0. 4wt Y6 F T AR 41 CAS 55 B9 2 TR0 i 0 701 5 40 908 340 B VR SR AL 384 In s 3 AR5 SCC) . PRl 7 WL &9 pH
>9 58 E FUBE/NF 250ppm,

BB LE. BFRUENBEZED 2h, MRBMAETBRYSIE0, BUCRARIER &L 2h, HE
BHR BUEE A RESL BN AT KU R X ERMME A, - AR RERAZH.

B ER BRI EA NI, AEEBEAXAAL TREAABEECHEE I EETHES B
B, THEABAREL:

(WEREMEEERAREN, EZRMBARXENES. YEZHR. WS KEEBT 60°CH
RSB A HH BE S, @AY N S R EOK R B R KA BN, MiEZHERA N BN AR R, AR
EARGMIR 321 1 347 AREPHIE FALY R AL, HL EFF AP IR T EANR £
L.

(2) 7E 190 ] B2 A4 3 72 vP Vo A TR B & 8 3 . T R L 6 PTA R ) S i UK b B B BB T K S R B K i 1]
B B E L A 3 RiFfT— K.

(3) R NL A% A &F 347 HEARZF0 347 AR PTA AU, RNHEFE BT .

(DEFAEHBAREREF TZRRE. ™EHENRAE B VNERFHREERESTS
BHTEY  ERERBETRKRZELFRATREHRMKE. METREMNE, AFBER (Y% RER. W
RAE KV B R % R SE—E SOK k2 e HASEP.

GOMFPENBTITIFIE, EEFEREBE. AV EALESYRE TH., EXMELT, %
250 K B HC Al 77 1 17 7 Ji ok SR S0 T 3

O)XF TFELBE LN M 321 MAGHNEARNTEmMLk.

C7) ASHHE 75 Xk 7 4 It et 6 8 SAE A o VIS 0 5 B Sy 5k R 10 28 B 9 2 /K AR

ORA FEEME B AN XA TRICE. Fy/KE X8 X 58 4&, 75 i 2 T g4
o TEXLE v 4 . IR, QSRR 48 BB A B &7 A I M i e . B R X A B R FE A 1k 70 TR 4

e 10 o



% E R K AT NE R R A R RO R B

BRI ET I SHE AR EF T EibkHEH FAKRT. YRs5FETEARBRELEN G
VR I R A N X AE W) 5 B B S R T T BR .

(WA TT

a) 2% IR =N (FEIRFD 5

b) 2% B E1 (BR) 5

) 0. 50 his B 4h (R AL W R 77 J&8 b 5 il 7)) 5

d) 0. 2% 1E | (R EHERD ;

e) 95.3% 7K.

(10) s T BARZ K

a) TR+ Cl §&/hTF 500ppm, Ko Cl F&/NT 25ppm, BHEBWHS Cl FBAER
it 100ppm, t

b) KA B 38°C ke 1 Bk i T A M L T VR B AT B R R TE IR BE B IR T 77°C

o) Wk pHEFEFER 9 LT, BB SR P T EER,

7 W ig

T BN X AN AN A B B A E L E S B Tk A R . AR R R, A HE
S.mERANEEHR NS R EFEMEE - hRREZHRN N BMEEME R ERITRA
MT MBI Z B RN aHRE RS NEG. mAPrE RN REYEES. @RNBEEHNY
AL A B E TIETHE M MER S EHMENER, BNAEFRFHCE I, BAR
3 T X AN 85 T 7 8 o 2 ) L — 2 A SY . DUR R — e B (R R O k.

MAFENFEENRY EEREETERRGI R AT A EPIWEBRRRN DG E R, KRR EE
H5EWRET OB SO RA T RGESWE S THA RO B,

AT MFRE TR REFEAXAEFREREWER, F TIRBWRAEEHSFK
FRTFHERK.

Xt NACE i S ESN TR AR — LK , A UEEHESRIEISE.

DB —BREFEMEMMEEEE N SR LREBPNER KNS BERATEHMBEN
HALE  NEZHBRAYEFERMEAT, KAN, BT EMBIEEFR, b in SRS IRENR RN
HIKRAN,

OFEFRERTREMB A FERENYE  EAXENENEERRN N, WFERENEHEEE
20 A4 825 5 321/347 MBI MR MM RETZ.

011.



R EEHBHRFEATEERZWRILE

FA e B Ao Ui 385 T 72 % 8 ok ) 2 Wi B o

3 & THE
ChAaF A ARSI I98 B 210048)

5 E.@3H0MRERBEREARRRGEHA L. AL TREBMEZAS BRI ZRA, &
R, R EE TR KRG B F4 344 3mg/1, B TRA A4 2 %80T 2 A S5 H .
SEEIR] W BRI BRMRBR 5 B Ak s SR AR A

Effect of Naphthenic Acid on Corrosion of
Air Cooler at Top of Vacuum Distillation
Column and Countermeasures

Zhang Chonglin Ding Mingsheng
(Oil Refinery Plant of Sinopec Yangzi Petrochemical Branch,Jiangsu Nanjing 210048)

Abstract: By analyzing various factors of corrosion of air cooler at top of vacuum distillation
column, the main cause for corrosion of air cooler at top of vacuum distillation column was determined,
and by taking measures to control the iron ion content of water cut-off device at the top of vacuum
distillation column at 3mg/l, the corrosion of cooling system for the condenser at the top of vacuum
distillation column was effectively controlled.

Keywords: Atmospheric and vacuum distillation; Top gas of vacuum distillation unit; Naphthenic

acid; Corrosion; Corrosion inhibitor
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