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It is known, that lattice parameter a, of sphalerite solid solution depends on Fe concentration, tem-
perature and sulfur vapor pressure at annealing. When temperature and Fe concentration are increas-
ing, growth of parameter a, slows down distinctly. A curve or even a break on the a,=f(x) dependence
according to different authors occurs at wide range of compositions (0.1<x<0.25) (Fig.1).

The question about the character of the changing of the function a,=f(x) is essential, whether it has
a break or not. If there 5430
is a break, then there
is a phase transition .
and possibility of ap-
pearance of diphasic 5425 |
area (maybe very nar-
row) at the FeS-ZnS
pseudobinary diagram
and dramatic chang- 5.420 -
ing of other physical
and chemical proper-
ties of solid solution
in this area. The last is 5.415 |
confirmed, for in-
stance, by abrupt
growth of solubility of
the third compound at 5.410
x>0.2 and 7=973K
and spasmodic chang-
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temperatures qe_ Fig. 1. Parameter —composition depende@kt FeSplasrite solid solutions after literature
crease naturally with data.

the growth of FeS
concentration. View of Raman spectra of sphalerite solid solution of different composition is shown in
Fig.2.

Data of Raman microspectrometry
confirm the existence of a break at the

a,=f(x) dependence on x=(0.20-0.25) Peak 2 (~329 cm ™)
with a high probability. The measure- /\j\/\ Peak 3 (~347 cm ™)
ments were carried out at Renishaw N—— 0.3 Fes
RM1000 Raman spectometer with mi- /\,\J \/‘M

A 0.15 FeS

croscope LEICA DLML with lens x50. /V\//

Peak 1 (~298 cm ")

Intensity

4-5 individual grains were investigated in

every sample out of 12 sphalerite solid L‘\_‘l_'g 75 FesS
solutions. The ratio of areas of the peaks

corresponding to vibrational bands Fe-S /_/\/\JL\__ 0 FesS
(~298cm™) and Zn-S (~347cm’) were , ,

chosen as an analytic parameter. This 100 200 300 400 500 600
parameter dependence on Fe concentra- ' Raman shift/cm '

tion shows abrupt break at FeS mole fraction
about 0,20-0,25 (Fig.3).

Fig. 2. View of Raman spectra of sphalerite solid solu-
tion of different composition.
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Fig. 3 (a, b, ¢). Results of processing of Raman spectra of sphalerites
References

1. Barton P.B., Jr., Toulmin P. 111. Phase Relations Involving Sphalerite in the Fe-Zn-S System // Eco-
nomic Geology, 61, 1966. PP. 815-849.

2. Aswegen J.T.S., Verleger H. Rontgenographische Untersuchung des Systems ZnS-FeS // Naturwis-
senschaften. V.47, Ne6, 1960. p.131.

3. Osadchii E.G., Sorokin V.I. Stannin-bearing sulphide systems // M.: Nauka. 1989. 135c.

4. Lepetit P., Bente K., Doering T., Luckhaus S. Crystal chemistry of Fe-containing sphalerites //
Physical Chemistry of Minerals, 30. 2003. PP. 185-191.

Electronic Scientific Information Journal “Herald of the Department of Earth Sciences RAS” Ne 1(22) 2004
Informational Bulletin of the Annual Seminar of Experimental Mineralogy, Petrology and Geochemistry — 2004

URL: http://www.scgis.ru/russian/cp1251/h_dgggms/1-2004/informbul-1_2004/mineral-23e.pdf
Published on July, 1, 2004

© Herald of the Department of the Earth Sciences RAS, 1997-2004
All rights reserved



