953 % 4 4 R TIRA2AA CA SRR Vol. 53, No.4
2026 4F Journal of Beijing University of Chemical Technology (Natural Science ) 2026

SIRMES: B AR, VFb A e a, 45 . v BERORSRIE B SR i R AL S [ ). AU TR A2 4 CA AR B4 R0D , 2026, 53

(4):25-31.

LUO ChuangYu, XU ZhiWei, YANG HaiTang, et al. Research on the mechanism of corrosion failure in trays of a conden-

sate stripping tower[ J ]. Journal of Beijing University of Chemical Technology (Natural Science),2026,53(4):25-31.

RIBRRIREEZE M RIIIEM R

¥ A 45

a4 BiEE

EE N RN

O PR R AR i & A T e Be , BT 530299)

OB SRR AL TR B R G pA O A, Hs AT R e M RO R B 2 A 5 R U [l i
ORI BERORARIEZ AT VAR S 1 B 3 4 55 1 O 7™ 5 ol [ R, SR FH 2% ANV B W 5% Ak 2 14343
BE R LI 3 25 s K 5 ok P W AT T R [ 25 A TR AR 8 R (BB, AT T 8 4 el e L
H, AR DR P B R AR, WU TR EE S 1. 78 mmol/L, NH,-N ¥R FE 75134 1 408 mmol/L; 85 £ 17
T R T Rk 2 R S T T, i 4 T S LR (1% o YA R T S 5 S ) T R AR, SR B O AR A R
(Fe,[Fe(CN) ],) o 35 BRI A28 00 FEBEHLHEA - [ R 405 DS MR ME A I 3 48 5 BOR Ak 22 i b, [l s 38 9 i 1 5
TRV R A T 4 T R T e LR R, T 1 B IR S B A AR I N R A T R A, BT RS R N T ZH
Y SRR I R T TR T RS B B B , 5 4 SR T R IR R B BB I B TR S

KB RBERIRIE ; R MR U s AR ks e ok

FE 425 :TQ050. 9

i =7

TESEAL T A 7 2k B v, P B ™ A 9 TR P IR K
(% H,S  NH, %5 550 ) 75 2 a7 s Ak B DUl J2 2R 17
BRI RIR T AR N R K AL B R G0, R
FH H,S \NH, & #5 ¢ () ¢ 1 38 2ok 2 Y0 #4058 B O
Wl A 443, Sl 5K BT Ak 5 % TR [Tl iy 1)
REU . BRI, TE i 2 M U S 2 A AR A
YERF PR IE R 5 R R & A T Bl 30
WA BRI, 33X € R A AT ol 5 kG T Y T
e [R) R

ATk, [ P Ah 2 o SR I e P 3
J& T R AT A R PR AR K AR
P A2 JE oy o ik 5 R A T A R

W 1 :2025-12-08

FEAWH CWEe AT s (7 e E AR D (RER
FN2600640137)

B B, 1996 4, TR

RFERR N

E-mail : yanghtdd@163. com

DOI: 10. 13543/j. bhxbzr. 2026. 04. 003

e IR (SRR SR Y e 237 i o o (g
PATE W AR B A S H BT IR AN B % 1 A Ak
JEEESS S o) 5 ot U) 5 0 DAY e R IR P R O BT 4% AR
O, U B ASA N 8 A% BTk A, 1 X 2 18 il )
JZ7E AN B R UG MR RS AR R . A,
TERFE AT VRIS 23 A A R BRI ol e i 2 7E
FAEE T, RS &R BT A 456 T i AR
HE & SR U R AF P =, an S Ak Ak ek
(Fe,[Fe(CN),],)",

JE NATRHASEIE S WL AT TR 258,
{H IR A BCSR 22 T B — JE Dl AL o F 9% 5 AR 5
628 251 N UEATARALL , i X S R b R T v Z2 AL
PMFEIAE B R G AT oA 2 JE AR R R 40
S A TG IR T A L TR U R SRR
FE T W 2R RS A9 55 B 47 S W 5 T 1) 5k = 58 S
MIEHE S SHLE RS . it AR ST A X R AL
TAN YR BERORIR S B | 5 B3 A S AR
I ol [ B, SR FH 22 e I T B A Bt T k)
K JE LA, I 2 B X ) T A S 5 T
2R AR AT R 2R A K A I 2 2 fe e B AT
PR BEIIRARIE N eSS



- 26 - JeEE TR22AAR (A SR B2 D)

2026 4F

1 A% AR BB
1.1 IZRTBEEIEZSH

PBEERRIRIE R T AW E 1 iR . SRR
b BRI B K AR ) TN ZE TR R N6 HE ARSI IR
MIAZEIRANT Fda A, 5 A IS T N2 HE A7 B
TR B PO AE 0 e k. AE =R ZEVRAE TR
BEW ) NH, AT HS B3R BT 8 B AR &
PWMFETINS D HEH, 8 5 B e, AN EER L SR
ARFR AR Ve BER 5 IS N4 B, A3 B R i &
AR ZE NS FE 3% IS N AT ifE— 25054 T IO 34
P PRI TS8R 1 R . IRIRA EER
SR 28700 S B it 2 38 5 TR T, X ] B 2 k)
A B i A = A T AR RS )

K A

TERELSTRK A 28
RIBE UK A 3R R
3B

NH,FIH,S | N3
N2 NERLS A
N2 " VK IR B
— % —]. N6 RESR
REFE Nl:%:
I A BRI NS
N4 LK Il

K1 R BERRARE T2
Fig. 1 Process flow of the condensate stripping tower
F1 REERRIRE T LS4

Table 1  Process parameters of the condensate stripping tower

T RIESC JE F1/MPa Wi/ (t-h™)
BB SPAE BT SR BOHE SR

RIRABHER 45 46 030 030 30 35
IR 225 150 146 0.60 044 80 90

A 120 118 023 023
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2 A 2 B PR AR, O LR A R A
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Table 2 Physical property parameters of the reflux liquid in

the stripping tower

LN 13 HfH

pH 10.03

H1 2%/ (mS-cm™) 110.5
SPYRJE/(mmol - L") 0.43
CNVRJE/(mmol - 17) 1.78
CIH¢E/(mmol - 1L7") 0.44
NH,-N ¥ 2£/(mmol - L) 1408
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Fig. 2 Corrosion and leakage conditions of the stripping tower
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Table 3 Chemical composition of the base material of the

tray plate
. (BT 40 /%
FEME i
C 0.017 0.030
Si 0.914 0.750
Mn 1.344 2.000
P 0.029 0.035
S 0.002 0.015
Cr 17.360 16.00~18.00
Ni 10.130 10.00~14.00
Mo 1.874 2.00~3.00
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Fig. 3 Optical microscope images of the base material of the

tray plate
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Fig. 4 Corrosion on the surface of the liquid receiving pan
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Fig. 5 SEM images of the tray plate
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Table 4 Chemical composition of the corrosion products
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Fig. 6 XRD pattern of the corrosion products
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Research on the mechanism of corrosion failure in trays of
a condensate stripping tower

LUO ChuangYu XU ZhiWei YANG HaiTang© WANG Yi CHEN HuaLin

(Guangxi Special Equipment Inspection and Research Institute, Nanning 530299, China)

Abstract: As the core component of acid water treatment systems in the coal chemical industry, the operation sta-
bility of the condensate stripper is directly related to the safety of the device and the efficiency of resource recovery.
In light of the serious corrosion problems in the tray and cylinder of a condensate stripper found after only one year
of operation, the corrosion products were characterized by macroscopic and microscopic morphological observation,
chemical composition analysis and phase composition tests. By combining these results with the physical properties
of the reflux liquid of the stripping tower, a mechanism for tray corrosion failure is proposed. The results show that
the corrosive medium in the reflux liquid is highly concentrated, with the concentration of cyanide ions being
1. 78 mmol/L and the concentration of NH,-N reaching as high as 1 408 mmol/L. The trays have extensive perfora-
tions and dense corrosion pits, and the metal surface exhibits a typical scouring groove morphology. The corrosion
products are mainly blue-green in color, and consist mainly of ferric ferrocyanide (Fe,[Fe (CN),],). The main
steps in the mechanism of tray corrosion failure were identified. The accumulation of an acidic medium caused by
the reflux system leads to electrochemical corrosion, while the high-speed gas-liquid two-phase flow inside the
tower continuously washes the metal surface. The combined effect of these two factors results in severe failure of the
equipment within a short period of time. Based on the above analysis, targeted protective measures were proposed
for process control and material protection. This work provides a reference for incorporating anti-corrosion features
into similar equipment.

Key words: condensate stripping tower; trays; acidic gases; cyanide ions; electrochemical corrosion; erosion-

corrosion
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