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On the Corrosion of Cast Iron by Various Sulphuric Gases at High Temperature.

Synopsis:

Hiroshi NAKAI

Sulphidation of iron and steel at high temperatures is lately discussed in many literatures.
The author has experimented on the sulphidation of cast iron at high temperature. In this report,
he dealt with the corrosion of cast iron at high temperature in S8 vapour, CS: vapour, H.S
gas and SO; gas. The following results were obtained:

(1) The sulphidation product of cast iron was composed of pyrrhotite Fe;_,S. And from

~th¢ X-ray analysis, it was found that the outer layer was composed of FeS and FeS; in S

vapour, FeS in CS; vapour, FeS in H.S gas and that FeS and Fe;O, in S0; gas. In the outer
layer C and P did not diffuse, on the contrary Mn diffused freely and Si did a little.
(2) The sulphidation rate was controlled by the parabolic rate law, and thg following

formula was obtained:
S vapour: W2=0°36X10"8t
CS; vapour: W2=0'64X 1077t
H.S' gas: W2=1+15X10"6¢
S0; gas: W2=0°12X 107"t

W: sulphidation rate, g/cm?
t : sulphidation time, s.

(3) In this experiment, the sulphidation rate of cast iron in H.S gas was superior to

those in other gases, which followed in order
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of CS; vapour, SO; gas and S vapour.
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Table t. Chemical composition of cast iron.
C% | si% | Moy 1.P% s \
3°35 | 1*40 | 0°36 ‘ 0-208 i 0077 DIl 1,505
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ERICERAL 7.

Tiabb SERRIKIFSERERL bV bCAR, &
NEBAFET 500°C sk L THRER LD, ZOERK
ZTL2FERICHFALCEREAZRAELDD. £O
SVHBREAOFEREY SER L RIRE LD D 72BITK
ME > TRERL, EEORBOERTH ADEDOLEL
X h X DMERITN 2.

CS: &KX CS: #7 7 22l AN, ZHH{EIRHT
50°C T L THERE LD S, HHERIIa 74
—TEIR L. kil 2 BOERQUIEEOBFR TERRE
BEE LD T LAEA D, RRBIERHCK LT
& LIRS X5 B L.

DEIW HoS A 213Hi#Hk & R U < Kipp BEDOHE R
wiEF, FeSe IT#i H:SO0, i CH4x 1L H, H:0,
CaCly, P:05 %lifw L THMALK.

SO. #2¥X Kipp #E T CaSO; it H.S0s %70
ZTHERKL, Zh%ii HSO, P05 “CEL L”C“xf%?’é
W BEE Lok,

HAMBEWZEBEOMGRTH—T 5 LPEBEETH D,
S#4&, 0*51/h, CS; #4& 30I/h, HsSH = 51/h,S0;
HZ51/h THol. FhIAEIH ! KEC—FETS
ETBTE.

BEALIREEYL 3T 900°C —% & L, BEW X 5L
DL DV TITEREHRE L 7.

B OBRILEIZATIHR & [ U  BAIRHYS Y OMETH

fj—“&f@

Aspirator Ffurnace Retort

Fig. 1. Apparatﬁs for S vapour test.
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Fig. 2. Apparatus for CS; test.
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Fig. 3. Apparatus for H;S gas test,
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Fig. 4, Apparatus for SO, gas test,
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Table 2. Lattice spacings of outer sulphide layer (FeKg) .

X-ray diffraction data of specimens Standard data
s CS: - . H.S SO;- ‘ FeS FeS: Fe;0s
dA 11, dA | 1/1,| dA | 1/1,| dA | 1/1,\dA\1/1, dAI/I\dA|I)I,
: | 3712 | 027
2*98 1°00 2°97 | 0-56 297 0°66 2°97 0*30 2*97 | 0*33 . '
: ’ N 2°88 | 004
2°71 044 e - 1 2°70 1075
2°67 0°39 2°64 | 056 265 0-72 2+ 64 0*19 2°65 | 0°33
A 2754 1°00 - 253 1°00
2*43 0°33 2742 | 0°45 | 2°42| 011
] 2+09 030 | ‘ 210 0°32
2°08 0°83 207 100 207 1°00 .2°07 0°21 | 2°06 | 1°00
. : 172 0-47 171 0-42 171 0-27 1°71 | 0°33 1*71] 016
1°62 098 1+61 0-29 : 163 | 1°00 | 1*61
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Table 3. Chemical composition of the outer

sulphide layer.

Mark 'C% Sio |Mnos| Pos | So | Feo
S 0*004| 0°01 |.0°37 tr. 4402 | 55:60
CS, 0009 0°07 | 0°21 4 40°*31 | 59+40
H.S 0005 0°04 | 0*31 4 36°35 | 63*30
SO, 0*005| 0*04 | 0*33 ” 13*73 | 6141
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