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ABSTRACT: Objective To study the corrosion behavior of Q235 steel in the S*”-containing sodium aluminate solution. Methods
The production conditions were simulated to prepare the mother liquor. Salt spray corrosion method together with SEM and EDS a-

nalysis technology, combined with the corrosion weight loss dynamics equation and polarization curve were used to study the effects
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of the Na,S concentration and time on the corrosion behavior of Q235 steel. Results The elements of corrosion products were mainly

0, S, Al and Fe. In sodium aluminate solution, the surface of the substrate was covered with a layer of Al,O, protective film,

which could hinder the penetration of sulfur ions in the solution to the substrate surface, and play a role in the protection of the ma-

trix. Therefore, in the early corrosion stage and at low concentrations, the corrosion rate was low, but with the increase of the con-

centration and the prolonged corrosion time, the protective membrane was damaged, S* passed through the protective film and reacted

with the substrate, generating sulphide which accelerated the corrosion rate. When the $*” mass concentration increased to 6 g/L and

the corrosion time was 9 d, sulfide was oxidized to oxide with a relatively stable structure, the corrosion was inhibited. Conclusion In

. . . 2- . . . . . . .
sodium aluminate solution, S concentration and corrosion time had a certain promoting effect of corrosion , but when the corrosion

. 2 . . . . . ey .
time and S* concentration reached a certain value, the corrosion rate showed a decreasing trend, the corrosion was inhibited.
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[ = R L RR IR c R (| s o
(FeS,) , BERKA 8 3 5 w0 Ml s Nz, (o 75 8 1 22 DK
i Na,S M fi# Y Na,S,0,,Na,S0, Fl Na,S0, &R
NERREAER R Na,S AT L9 i 15 46 ¥ i ™
B, B A S ol 5 B R AR 1 A e )
0235 %ﬂ%’ﬁfh%i?ﬂﬁ*,%%u%ﬂ@i%i?ﬁ
R,

H BT 7R R 22 S i S™ X4 i 15 4 g ol
R L Sy ST IEROT AN Y b A R
FH AR XS TR M A VB B X A A 1% 68 bV FH i 45
Ao HRRFR IR BRSO SR A T Mk ih 26
AT STXF 16Mn LA 480 (Q345B) MY JE 1k, Ak
S HIAFFEAR AL HER | FLRf 2 S™ T e B SR
AT, XA B B N e, AR S AR Q235 Y
FE BRI R IR A IR B Th A B 1l b7 5 WS Na, S it i
W E 55 1 Dl AsF 1) X6 Q235 AR ol A7 A 114 S i) ) R

1 K58

SEHA LA Q235 X, A4 (DA 4 i) an
T:C0.197% ,50.019% ,P 0.069% ,Mn 0.233% ,Cr
0.105% ,Si 0. 055% , Fe #xi8, RXAEVIEI AL 15 mmx
15 mmx2 mm, SCHHT, LN HT 180,240,360 ,600,
800 H/KBPACE AT 5 e, FH i Jig A Bl B TG /K 2 1t
PEVE 3 3, T4 PR, A M4l NaOH 5 AL(OH),
Lk ABEADLR 43R VR R A3 T TR R MV, R 4
Mréli Na,S - OH,0 V877 S i1k &

SR R i 220 25 1) 7 U YWX/Q-250 #I#h5s
JE AR AT P S2 0 WR B R (50+1) °C ., SEEREEIR,
FH B FoK sk e i 2 1, R TS, AL KYKY -
28008 FR 41 Hif i 5% XL 58 A b 7= ) SOOI B0, O iR AT
EDS 434, M8 GB/T 16545—1996, ] 500 mL HCl+
500 mL ZEIR7K+10 g 75 U H 35 0 i 1 e 5 0 2 B g

=gy, T R

BTG B RE & i BT AR 1 em® B9 T AR HE
e, LA HH B AR, A H SRk LR 2 LA
AN 5 mV/s, & TR VSP 23 i ey
A IR AR A B R R BV P AR AL
BHTHE

2 HRE5HMH

2.1 RO

1 23 3 O iR AEAN [F] S H EE 9 Na, S Y1 IR
BRI JEE T AR R TR IR S 1B 2 el
Q235 H7E 5 A AR [7] o e e B2 1) B PR B 7 L, DS ke
NIRRT

a 4gLS, 5d

b 5¢LS, 5d

¢ 6gLS, 5d

1 Q235 fEANIR] S it S Ik /88 ok 2 WL JE 33 P41
Fig. 1 235 corrosion macro morphology at different $*~ concen-

tration



- 88 - *® om AR

2015 4£ 08 H

H &l 1a FoR  iFE R AOGH , R R WA
PRIRIE s BT 1b Bz il i 80 1 U S i il e
B4 K Le Fias iR R Bl T H 38 (1Y
JES T TAT JE o B

A 2 R a1 d 5 iR B TR AN
JEThaTe, (B DR B s S 3 d R T
THZ HW RS, AR E S d s,
TR R REB BT 8 A il 8 7 d s, K
o R TET ) ol AT S PRI A, R LT o R A

a 6gLS, 1d

b 6gLS, 5d

K12 Q235 TEAN [l JE by g 1] 14 2 WA A5 14

Fig. 2 0235 macro morphology at different corrosion time

¢ 6gLS", 9d

S HIE = B B g % 9 d B A A
FEUT B0 T K A el BB B T A1 ph B S
JEPRE AN, R PR EER R 5 d B TES A 4 o/L
S* AR TR AR, AR 2 B 18 AT T Tl IR Ak
TESA S o/L SRR W, R R i B T %
MR JEMITIG B A 6 o/L SIS FRANE T

BRI Ry B B0 T 8 €8 1) S ik T

2.2 WMEIRSH

Xof Ji iR T HE AT SEM 3BT, B98N [ LA
N N RS U 2 (e D AR5 W = IV o TR i
EDS F57E . Bl 3 435 2EAS RS v B 1 S™ AR R4
SR B IRE R R 5 d MRORIESL, & 4 5B A TR
JRERE R 6 o/ L S ERTR ANV W, Q235 HIHT JE
TS [R] R [R] Y SEM TS0

WK 3 iR, ESH 4 o/L S™IARRRENE BT
AL BUR 168 8 Tl ™= 3 4 P B A e SR A R 1
TESA S o/L S R EATE IR T, B ik DX B3 €5, K 1
G, B b B0 L T RS K I A Bl /D i ok )
HERGAES A 6 /L S MR RRANA W b, 1R 38 1 i
PRELG A G, BT A h SR 2 P sk kg
P Z4IR T I BH 553 A 45 AU ok )

F 1k Q235 WS S d J5, JE 1 X 4 EDS 4>
Mr. Mg ST REREN TR, mMA TR T ' A
S BROTER S i TR SO0 R & e R
S* s IR BE R AR, SEAR R Y AL O, BHAR T S* 11

Fe
> 4_0 54
.% %
E 2hil Al = ol
4\ Mo ¢ ’ F
Si n e g
S Cr | Fe iNal CrMn Fe Cr 6‘F
0 p— L — o 4 ) e
012345678910 012345678910 012345678910
E/keV E/keV E/keV
a 4gLS+, 5d b 5L S+, 5d ¢ 6gLS", 5d

3 Q235 JE i A B e ik = e ik 1]

Fig. 3 Q235 morphology of corrosion and energy spectra of corrosion products
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Tab.1 EDS analysis results of corroded areas of Q235 steel after 5 d corrosion

%
JREWRE/ (g - L) C 0 Al Na Si Cr Fe Mn S
4 0.16 7.71 5.22 0.32 0.00 0.06 86.37 0.15 0.00
5 0.26 16.70 10. 04 0.15 0.08 0.00 72.35 0.22 0.20
6 0.72 16.99 5.62 13.74 0.10 0.03 31.76 0.04 31.01
F2 Q235 WA E AR R EEE XS EDS 547 ( URES#it)
Tab.2 EDS analysis results of corroded areas of Q235 steel at different corrosion time
%
JEE s i)/ d C 0 Al Na Si Cr Fe Mn S
1 0.90 21.68 2.64 13.15 0.00 0.00 40. 54 0.84 20. 25
5 0.72 16.99 5.62 13.74 0.10 0.03 31.76 0.04 31.01
9 0 21.15 6.88 11.54 0.00 0.00 33.08 0.00 27.35
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Fig. 5 Variation of corrosion weight loss of Q235 steel
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Fig. 6 Kinetic curve of corrosion weigh loss of Q235 steel
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