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Abstract

The effect of daubréelite (FeCr,S,), found in the sulfide scales of some Fe-Cr alloys,
on the corrosion by sulfur has been discussed, but the nature of this cubic crystal is
still unknown.

In this paper, therefore, an attempt was made to synthesize this cubic crystal in
order to study its physical propertiéfs. "The synthetic preparations were made in the
following manner: Fe and Cr powders were mixed at an atomic ratio of 1:2 and sealed
in an evacuated quartz tube (in the order of 10°®* mmHg) with a block of excess sulfur.
The powdered material in the quartz ampoule was heated at various temperatures in
sulfur vapor (1 atmi.), . .

After many trial runs, a two-step heating was found to be the best method. Namely,
after heating at 1200°C for 40~50 hours the ampoule was maintained at 950°C for
approximately 30 hours. ‘ ' ,

The cubic crystals of synthesized sulfides thus obtained were found to have the same

lattice parameters in spite of different conditions of heating.
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Chart 5. X-ray diffraction patterns from
synthesized sulfides. (5)
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Heating: /200°C—40hr

Middle part, upper layer

N o~ Q Q\,?
NS Q RN
NS V\\g\\ A &)

Sample: No. 8

Middle part, lower layer Heating: /1200°C—50hr950°C-30hr

Head part
% Y 38
3 < ®ON § S Y N (?‘ =
—— ¥ R N
A A .} A A A
Tail part
d Tail part
S D
¥ 3R e T S
ML ¥ RS ¥ S WY =

PRSI VU NUP0 SRS UP GVOT I GYPOT Nvoympras Sy

w0 97 &0 70 60 50 40 W 40 90 8w o 50 5w

28 (°) 26 (°)
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Table 1. Lattice parameters of synthesized samples.

Observed | Corrected i

Sample hkl 50 | % d (A | a (A) a (A)
L 400 5510 | 5448 | 2503 | 10012 |

No.1 | 511, 333 7370 7308 1924 9.997 10.007
VY 8130 | 8068 1770 10.013
L 400 5510 5448 | 2503 10,012

No.2 | 511, 333 7360 | 7298 | 1931 | 10,034 10018
T 8135 | 8073 1769 | 10,007
© 40 | 5510 | 5448 | 2503 10012

No.3 | 511, 333 7365 | 7303 | 1925 10.003 10005
o 8140 | 8078 | 1768 10,001

N | 40 | 5515 | 5453 2501 | 10004

No. 4 | 5L, 333 7365 | 73038 | 1925 10.003 10005
Y 8135 8073 1769 | 10007
400 5520 | 5458 | 2498 | 9992

No.5 511, 833 7370 7308 | 1924 | 9997 9.999
Lo 8135 8073 | 1769 | 10,007

) 400 5520 | 5458 | 2498 | 9992

No. 6 511,333 | 73065 7303 | 1925 | 10003 | 9.999
YT R B 1 8078 1768 10001 |
L 400 . 5510 | 5448 | 2503 | 10012

No.7 | 511,333 7370 7308 1924 | 9997 10,000
L a0 81s0 8088 1766 9990
L 40 | 5515 5453 2501 | 10007 |

No. 8 511 333 | 7360 72.98 1931 | 10034 10,013
" R R 8073 1769 | 10007

Average of a=10006 A
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Table 3. Structure factor for daubréelite.

hkl F | Fl2
111 4(144) (fre—+ 2 for) 32( fre—+ 2 for?
200 0 0
220 8 fre 64 ( frol
311 41—} { fre+42 for) 32(freta 2 forl
222 16i ( for—2fs) 256 ( for—2fs
400 8( fre—2fcr—4fs) 64 ( fre—2fcr—4fsf
331 4(1+4) (fre—+ 2 fer) 32(fre—+ 2 fork
420 0 0
422 8 fro 64( fre?
511 4(1+8) (fre++ 2 for) 32(fre+4 2 forP
333 41— ( fret+A 2 for) »
440 8(fre+2for+4/s) 64 ( fre+2fcr+4 /5l
Table 4. Relative integrated intensity from deubréelite.
hkl 1‘ he4-k2+4-12 1 sin2d sin ¢ /) sin 8/2
111 3 0.0396 0.1991 11.49 0.0869
200 4 0.0528 0.2298 13.29 0.1003
220 0.1055 0.3247 18.95 0.1417
311 11 0.1451 0.3808 22.39 0.1662
222 12 0.1583 0.3980 23.45 0.1738
400 16 0.2110 0.4592 27.34 0.2004
331 19 0.2506 0.5005 30.04 0.2185
420 20 0.2648 0.5145 30.97 0.2246
422 24 0.3166 0.5626 34.24 0.2456
51,1 } 27 0.3561 0.5967 36.63 0.2605
333 |
440 32 0.4221 0.6497 4052 0.2836
WL fre | o | fs | P B i Relude velsel Value from
11 2348 | 2148 | 1391 | 8 | 4743 6 105 1.74 —
200 2309 | 2109 | 1359 | 6 | 3494 0 0 0
220 2135 | 1956 | 1239 | 12 | 1617 57 17 18
311 2032 | 1865 | 1168 | 24 11.20 187 56 55
292 2000 | 1837 | 1146 | 8 10.05 1 03 13
400 1888 | 17.39 | 1069 | 6 7.145 94 28 28
331 1829 | 1681 | 1038 | 24 5.774 1 0.3 0.2
420 1812 | 1661 | 1027 | 24 5.346 0 0 0
422 1740 | 1594 9.90 | 24 4.346 19 6.5 6.0
511 ) . R )
233 1690 | 1546 964 | o 3797 58 17 17
440 1614 | 1472 924 | 12 3194 | 166 50 50
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