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A, UBA WA a7 HS 7Eate] 3] vk 548 710 gelnke SEEX 02 A Egit) AN Se
£ SUS 310, SUS 316, Inconel 6$0Hastelloy i) A712 el AAE A5 50 mne] 4 FERES7]ol)A] 2a4g
o] gPetodFitt. 400C 4 700°C7F 9] T2 7oA AFo] o] FoR L, #9171 TR0 S BI] $l8ted H,S 7tAE
TR No(dry), Ny(wet), CO(dry), CQ(WEt) 7h E710A A E s —‘?Jﬂ WARES detelr] Hste X-ray 314719
FAAAE A BAL S90h 1.7% HS, 600°C o]8F 2= Z70AE UAA W47 % Hastelloy Xt A W7 =
SUS 3105 3FE Faddol w2 WadS velldint. Fohits 45t AE 68-157 kIimet] 742 7Hxith. 0.3-4.99%
H,Se% W9ldA H,SE% Hald meks suS 3168] 39 6- 314 mg/drA « day, Hastelloy %] 7-$- 5-336 mg/drf - day=
RS ee 37 S/ HSke w=el gt G3hgare 1.48-1.98 Ut 74 ®xlele= 3, ekl
gjato] P

Abstract — The sulphidation reactions of Fe-based alloys and Ni-based alloys have been analyzed in the point of the gas-solid
reaction kinetics. The alloy specimens were SUS 310, SUS 316, Inconel 600, and Hastelloy X. All the specimens were tested
cyclically every 8hr during 48hr in the isothermal temperature from’@0@ 700°C with various gases conditions,&lin
N,(dry), Ny(wet), CO(dry), and CQ(wet) gas condition. Corrosion products on the surface were identified by X-ray diffrac-
tion and scanning electron microscopy. Fe-based high chrome alloy, SUS 310 and Ni-based high chrome alloy, Hastelloy X
showed good corrosion resistance up t0°608nd 1.7% ES condition. The activation energys for the sulphidation reactions
tested in the Ndry) condition were 68 to 157 kJ/mol. The corrosion rate was greatly increased with incregsiyason-
centration in the range of 0.3-4.99%8;lthat is, from 6 mg/dfday to 314 mg/dfr day for SUS 316, and from 5 mg/dm
day to 336 mg/drh- day for Hastelloy X. The reaction orders foySHconcentration were about 1.48 to 1.91. The main cor-
rosion products on the surface was indicated as(Fe, Ni)sulphides.
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Table 1. Chemical composition of the alloys(wt%)

Alloy Ni Cr Fe Si Mn C S P

SUS 316 1212 175 Bal. 0.75 0.10 0.07 0.03 0.04
SUS 310 19.96 25.29 Bal. 0.85 0.08 0.15 0.05 0.02
Inconel 600 Bal. 155 80 0.65 052 008 0.01 0.01
Hastelloy X ~ Bal. 21.22 17.50 0.30 0.52 0.06 0.001 0.012
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Fig. 1. Schematic diagram of the system for the high temperature cc
rosion test.
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Table 2. Experimental conditions for the high temperature corrosion tests

400, 500, 600, 700
0.3,1.7,4.99
JB(L7), HO(4.7), N(93.6)
J8(L7), N(31.6), CQ(66.7)
JB(L7), HO(4.7), N(30), CO(63.6)

Reaction temperatur€g)

H.,S concentration(%)

N, balance condition(wet)(%)
CO, balance condition(dry)(%)
CO, balance condition(wet)(%)
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Fig. 2. Experimental region in thermodynamic phase stability diagram
for main alloying elements at 500C( | experimental region).
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Fig. 3. The effect of temperature on the weight change for SUS 310 at
0.3% H,S.
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Fig. 4. The effect of alloy types on the weight change at 560 and
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Fig. 5. The effect of alloy types on the corrosion rate at 1.7%JS.
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Fig. 6. The effect of HS concentration on the weight change for SL
316 at 500°C.
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Fig. 7. The effect of HS concentration on the corrosion rate at 500C.
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Fig. 8. The effect of HO gas on the weight change for Fe-based allc
at 500°C.
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Fig. 9. The effect of CQ gas on the weight change for Ni-based allo
at 500°C.
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Fig. 10. The effect of HO and CO, gas on the weight change for Fe-
based alloys at 500C.
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Table 3. Element analysis of surfaces at 50C, N (wet) condition
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Fig. 11. The surface morphologies of specimen corroded in the,Met), H,S 1.7% condition.
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