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Abstract

In order to obtain basic data required for the study of sulfidation of metals and alloys,
sulfides in an Fe-Cr-S system as well as an Fe-Cu-S system were synthesized under various
conditions and their lattice parameters as well as their solid solubilities were determined.

The results obtained show that in the Fe-Cr-S system a spinel type crystal such as
FeCry,Sy was formed under P(S;)=1 and 103 atm. Other numerous types of Cr-sulfldes were
produced under various temperatures and in different compositions, while, in the FeS.CrS
system no spinel crystal was formed, but two-phase mixtures of FeS and CrS were noted.

The solid solubility of CuS is found to be greater than that of Cu,S in the Fe-monosulfide.

In consideration of the dissolution states and their mechanisms of these sulfides into
FeS it was suggested that the solid solubilities and dissolved states have an intimate connec-

tion with the ionic state and the lattice defect formation in FeS crystals.
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Table 1 Chemical compositions of each metal powder used for this experiment (wt %).

e | C | si Mn P s | Cu Co
0006 0005 0.005 0.004 0006 | 00002 | 0.007
e | C i Fe P s | Pb
Y 0.01 0.11 0.002 0027 | 0001 0.002
e *‘,k SO SO O . i U N
oA N o H
L0009 | 0029 | 055 0.006
ca | Ag Ph Fe  Ni Zn | Bi | As
00006 | 00001 | 00001 | 00001 | 00001 | trace trace
—_ — - } N e o : . - e
S |
00005 | | | | |

Table 2 Operating conditions for an X-ray diffractometer used.
Cr-target, V-filter, 30kV; 10 mA
Scale factor : 2, Multiplier: 1,
Operation: 1, Time constant: 2,
Chart speed : 1 cm/min.
Scanning speed : 1°/min.
for the case of the determination of ¢, & a,
Time constant: 1, Scale factor: 1,
Chart speed : 2 cm/min.
Scanning speed : 0.25°/min.
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Table 3 Presentation of each phase and the relative amount of Fe-Crsulfides identified by

use of an X-ray diffractometer.
The symbols of 3> & > show the relative amount of each sulfide.

P(S,)= 1 atm
Cr wt% in total i

metal weight 0 2 25 50 66.7 75 100
Temp. °C
700 Fes | FeS | Sreces, | PeCrS,  FeCnS, | GIgRul oS, ()
800 FeS | FeS >FE(e)SrZS,, F;Frég FeCr,S, >E‘;2C§:%;h) Cr,S, (rh)
900 FeS | FeS >F§€is, Fﬁ%fgs& FeCr,S, >f§§§:%;h) Cr,S, (rh)
1000 FeS | FeS >>F1;gsr254 F;%;;% FeCr,S, >&CS‘:%}1) Cr,S, (rh)
1100 FeS | FeS FeS >FEESQS‘ FeCr,S, >E$2C522%;h) CrS, (th)

P(S,)=10 atm

- . FeS FeCr,S - FeCr,S .
800 Fes | Fes | wpredo | FEOrde | Fecns, | SR | Cnsiw
1000 FeS | FeS FeS FeS FeCr,S, CryS, CrS,

> FeCr,S, | >FeCr,S, >FeCr,S,
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