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Oxidation and corrosion characteristics of AISI 304 steel

under atmospheric and SO, gas environments at high-temperatures
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Abstract: This study investigated to the corrosion characteristics of AISI 304 steel under 76%N, + 6%0, + 16%CO, + 2%S0,
gas environment at 650 ‘C. To obtain the experimental condition(temperature) and comparative data for the SO, gas environ-
ment, the corrosion characteristics of AISI 304 were firstly investigated at 550 and 650 C atmospheres. Specimens corroded
under each experimental conditions were characterized by weight gain, scanning electron microscope, energy dispersive spectro-
scopy, and X-ray diffraction. The AISI 304 steel exhibited a faster corrosion rate in the SO, gas environment than in the at-
mospheric environment. Moreover, the oxide scales consisting primarily of Cr,0s;, Fe-rich oxide, and MnCr,O, were non-adher-
ent and susceptible to cracking.
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Figure 1: Schematic diagram of high temperature experiment
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Figure 2: Weight gain of the AISI 304 reacted in 550 and

650 C under atmospheric environment for 1,000 hours
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Figure 3: Surface morphologies of the AISI 304 reacted in

650 C under atmospheric environment for 1,000 hours

Figure 43= 650 <] t)7]84 aloll A 1,000A17HE<t A
3}l AISI 3049] ¥4 EDS ¥4 232 vehd Zolth A
AHnke] Ax o7F AZERNH, o= 4tst5o ¥
ofmgitt. 1 FrA= WA A A dAAS °4UPE°1 2]
AR AR ulg- ok #¥AE o= dAvhErh I
Botella et al. [15]< 700C2] w7187 3o Al AISI 3040
g AbalEA ol 3t AF-E AAISH o, AISI 3042 7
- 4ks} 80A|TFe A BHF- Cr05 4tskE9loll 2+ 2] Cr,04
A7 §WAS] MnCr,04 Z7go] MEF¥vhal Hisgitt
B ARAAE TdshA el ast AR Sl T2 B
Hrk T "AAH oz P w4 S 2H8FE(Point 1)
o] F s} Fe, Cr, 18] OF YEISTL o] & &3

il

Crrich®] §F2 ksl vhzha o] AbstAxo] PAdw A
o glom, Fei= 4hslEo] gHA 53/“5]01] uhe} Ao
AFE WS FoR AlmEHTE a8 FEAoR
= 2o A& E(spectrum point2)2] ﬂs—}* V2 0, Cr,
283 MnolW FRH|YL AxHIE nHEE o=

MnCr,04 AF8t274 o 2 Az € thie).

Figure 5= 650 Col|lA 213}% AISI 3042] XRD 3|4 &l
S Yehd Aot} BAle 9 AH Ul E b3l Y491 Nig
A7rE Qe SiEvelE(y) B FlgtolE(a) 24 34 I
Ho| FAoll yebstth. Atszt Jagol whef HetolE x4
47} Z8kA vebhd o]f= 24 Figare 49+ o] ka3t
ol Al MnCr,049F 22 4tslEo] B gel wa} 2 2HLto]
E okg3}l 94 Mn¥ Ni 5o] 2RE7] wliZolth1y). 4t
3} 100A)7HEEE oF8E 059 3A 937} HEHYeH,
H| 3] kS Absle A o= <QlEl Aksh 1,000A7FA E &

oA AR Yol ers] 2] A42@ A7E(2018.9)

o

==
A

e

ol

Ao 737} Al %
v} EFO] E nodule ¥ MnCr,O4
g} 937} AEEA S 2o R AlmHrh

Figure 6> 650 C2] t]7] #9719} SO, 7k 7] A
BAE] ATST 3049] TR WAT A7k w2 HAZ=slers
Uebd Aolth S0, 7F8 o)A A1 E AISI 304 A]z}
Aol wEt FAZE AHHoR Frtele 24491
AsS vepion, di7] 91719k vaste] vl 2
57}&& el HF 500417kl ZHke] FAF

MM6mwﬁ40%Mmmwﬂﬂsm7V@ao}
A ok 6.1vle] & FAIZTFES el whet Rt dot
W2 Ads Ve

AEEAk ok w2 Al

$Ho2 Y

ox, X,
it r::l,

=M

Figure 4: SEM image and the EDS analysis result for the
surface of AISI 304 reacted in 650 C under atmospheric

environment during 1,000 hours
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Figure 5: XRD diffraction pattern of the AISI 304 reacted

in 650 C under atmospheric environment with time

556



129 7] 9 S0, 7k2=37 dellA] AISI 304742] 4t} 9 Fa 54

1.0 T T T T

—e— Atmosphere
| —4—SO: condition i

2
g e
N %
T

Weight gain, mg/cm
=
-

S
o
T

L L L L L L
0 100 200 300 400 500
Aging Time, hr

Figure 6: Weight gain of the AISI 304 reacted in 650 C

under SO, gas environment for 500 hours
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Figure 7: Surface morphologies of the AISI 304 reacted in

650 C under SO, gas environment for 500 hours
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Figure 8: SEM image and the EDS analysis result for the
surface of AISI 304 reacted in 650 C under SO, gas envi-

ronment during 500 hours

557



A3
o] 7182 ol F-Eike) ¢l kirkendall 7], 4t
sk 713k dolgt dWAASG, W Rl wE $
2 A o] B3 Ql ajle] AHgste] AAdH B8 4
oz AlgEvH22). U Jﬁk?e °F 5 pmo| FYI
Crrich 4tsteto 2 vebyth 53 3hel &= 4tsts 34
2 o3l FAol we Cr el 7913k W Aksle] &
o] #AAE Q). B3 Cr Y2WS F3) Figure 72 2]

e
% Crrich AH3}5& 29l & & 3ilrh

Figure 9: SEM image and EDS analysis result for the cross
section of AISI 304 reacted in 650 C under SO, gas envi-

ronment during 500 hours
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