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Abstract

In order to clarify the mechanism of simultaneous oxide and sulfide formation in
metals and alloys at high temperatures in sulfur-containing atmospheres, the corrosion
of iron and chromium in SO, atmospheres was studied by thermogravimetry, X-ray
diffraction, SEM-EDAX, optical microscopy, EPMA and Auger electron spectroscopy.
The scale formed on iron at 1073K consisted of iron oxides (FeO, Fe;0,) and sulfide
(FeS), while only chromium oxide (Cr,0;) was formed on chromium at 1273K in any
SO, atmosphere. Especially, the iron oxides and sulfide showed the lamellar structure
only in low SO, partial pressures where the sulfur partial pressure was lower than the
dissociation pressure of FeS.

The formation of the lamellar structure on iron is explained by a rapid consump-
tion of oxygen causing the sulfide formation, as a result of a local rise in the activity
of the sulfur adsorbed on the scale surface, and the fluctuations in the adsorbed
oxygen and sulfur activities. Thus, in order to control of the sulfide formation, the
following methods were attempted.

(1) The increase of oxygen potential in atmosphere.

(2) The formation of a scale having a low cation

diffusivity with some Fe-Cr alloys.
Finally, the latter exhibited a more remarkable control of the sulfide formation than in
the former.
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Lk 5, ¥z Fe-10 Cr &4 T, #igk & R, Bby &5k o RREFER P BZE 1CR D b i,
L7v% needle IClE L T A DRI TH -, 2D X5 7e Fe-10 Cr &R E uic A
= EDAX 10X - CEHMERELCOPAR 12 TH D, @A —A8HE, OEFOIKE
B, (OAYy —EH, @QAESTEHERIATCABDOA Yy —AAIRKETH 5, FRbOEF
BIHIS LIALBE D EDAX I L ARG OBREY TRICR LI, R KRBT H5ETLRD 5
X% & EEL T, needle /s AR xMEic Fe (Cr) S L& 2 b A5y & # ks (K 11
DGR TITHR E Lis W DHEBEE» DRD LR D), A Cr g & A &% oy Rk (B
HEFEMNC Fe;Os TH A5 LBbID) DR THHZENA, BORLEMBIRTLILESNO
BRI bbD D, FCritfe/ Ay —VHAEMECEHL T3 2 LK 12C KLU D TRL
TRERPBLRD LN B, £HICh b Cr0s FEOHBIIZED bhic, —7F Fe—25Cr 4%
TR 1L TR L D ICIFIELEICH I - T Cr0s FE(REEICEOFEEL T 500
EPMA v X 550 bRH b)) oEE »ZBD bR, Zhik Fe-18Cr &1\ TH FAEET
Boted, K11 TRLAE L SR AMEEI L TWBES b H 0, Fe-25Cr 54 TH E
REOBRICL > T DX 5 HRPERENR HAEMEOS L LN TFHEINS, ¥ 1ECr 44
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T & B needle W7 LRI L, [RHIBHY
TH B X RO X 5 EME O RE
SRS, AR Cr EE OB (B
NFERIC CrS T H B aJREME T8V TR
LTCWBDO0EHIITH Y B REL
T 5,405 13 Fe-10 Cr &4 & R84
tch s, LhEoKERE»S, K SO, HFE
Zkits Fe-Cr 5402 r — VI E @i s
BERMCR L0213 Th B, T bbb
18% Lo Cr &4 Cr 54T, 32
OEEY (D~A 277259 7 %ERFE-T
D SO, 7 ADRA, QWERFDOHTT~D
g, @Cr0s & FRFIC R 7o 45D 23
E 2 b DT R & s> Th F
+ v MBI T OBAL %l > TH T~
i L (2ot dBALIE T <1k void 23
B & %) needle S TR ERSR M E (BR1L)
HREL, MGG L RERICERIEN K
GELT,

3 Fe+S0,=FeS+2 FeO (5)
BB

5 Fe+4S0,=4 FeS+Fe;0, (6)
TFbh I N BB & A o B4 o
b, E61c FeS 3B ¥ M REE s
HTHH DTt

FeS+Cr=Fe+CrS C7)
DI & - T Cr b a R L, 7 A &
BL O AERE TR IR REME L
THETH LD EEZLNS, —F, K Cr

“High Cr_

SO02  sulfide
| )

okjde Fe
sulfide

Low Cr

Ziroxidessulfid
(Fe0)ix(Fe S )¥i

)

m view
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12 1173K, SO, 43rH5%10*Pa iz 3\~ T Fe-10Cr
& LR It A r—1 o SEM g &
EDAX iz X 5 EH 5. BERRE112ks, (@)
Ay — VIEHE, ORE@DIEKEER, (kA y —
VT, (3 EEPICIER e B oI T
H5o

Fe+S0,=FeS+2Fe0
FeS+Cr=Fe+CrS

oxide +sulfide(CrS)

FeO(Fe304)

T T T § Cr=rich

alloy

13 Fe-Cr &&D1K SO, HETIRIF 5 A7 — LR OB,



198 BIN—8k - Rk - pEm = 12

H& T, Cr:0; DL ATERILEED b, Mg OB E LSSl L - Tar —
NEECE LY LB A RERCER L, 2 HREEEAE RO CrS (Fe(CnS L 2
BHB)EHERT BB TER Ay — A s b D EE 2 bR D, Lk Fe—Cr &
ETHIDO LS KRHFTWLERLEZ 505, £RCE Cr A& 35RO IHICK L RiK
THHEZ D,

5 B b n =

Ar-S0, R BT Ak Lty v 2 OFERIBRICE T HERYOEEI L, EEEBL TR T
RPN EEZO LN LB RESYAHET 50ERND D, BHFENRTTHE L F 4 v D
BB ST A+ REa BB LT3 2 EARBE IS, ThbbREES RS BT
IR OB LT OBREAR T v v 7 A TH - TG L » TG EROTTRESE S b,
i Ay - LERELECOBBIFIOET v 7 AREE R LRBEE 5 7 F 4 v OB IREEE
YHTLERYHIER I NABEECEEYET S, 20X BIFORT v 5 LDOEEFEHT
EUCBESET T RIGHEICIIRI D B, TokdiltWER IG5 oy, Cr, Al
RSB ELEEYEVTR O OFERELIC X » THRENSEEYIERT 50, HEVILTFH
ALY I L - TT AR HRT A EDRRETH S, ZHITHAESHE—RCHTREHZ LT
HOEBCZLSLDMBABEITIOEERBICEATV A, &) bHREESEFEHEICK T
BEELt-TL 5, L LFoRE, Cr, Al i3FHE & o affinity $ v &5 2 LT 5
DEDRH B, ILRMOEEERL, #lx1y CO-CO, it K REXS BT ITBRRES S &M
IoTiR TR B 5 L Bbh b,

ES| &

KRR 5 bz h HEETE - e B #dg, EPMA oRfFcnBEBRE, R0
IEREE, Xbie<A 2 et — U = SREEOFEMCKEL CudbipE TERRRBRMOS AR
FIEORME /D, BLTELEHOELYET S,
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