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Table 1 Chemical composition of “abnormal sphalerite”

and Fe-bearing sphalerite, Dajing, China

BT (wi%) Lo (wi9%)
“FEENEF"(SRHER L EETYONEs) ®iNgEr| “‘RENEF” | g

s 34.04 | 33.74 | 34.88 | 31.33 |[31.62 | 31.78 | 33.02 31.99 32.51 32.62

Zn 52.60 | 54.17 | 54.65 | 53.75 | 54.62 | 54.28 | 54.47 50.52 45.87 45.78
" Fe 6.88 6.11 6.80 7.02 | 6.94 | 6.70 | 13.28 6.45 7.93 12.64

Cu 6.57 5.49 7.11 732 7.09 7.07 0.08 5.78 6.88 | _ET
b 0.00 2.70
“;\g 0.12 | 0.00 | 0.00 1 8.7 308.5 . 54.8

sn 0.21 0.11 0.16 196.2 141.7  214.7

As 0.11 T

Sb ‘ | .63 362.9

Bi 0.00 o

Ge 0.00 | 0.00

cd 0.62 | 0.37 2836

Au 0.00 | 0.05 | 0.00

Co ! 14.3

Ni 16.9

Cr ‘ - 122.1

Ti 10.9

v 30.5

Ca 851.0

Mg 151.6

Ba 10.3

Mn 69.6

Al . 432.6

St 101.044] 100,022} 104.34 | 99.42 | 100.27 | 99.83 | 100.85 | 97,95 | 93.23 | 91.54
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INVESTIGATION OF A NEW EXSOLVED Cu-Fe-S PHASE
IN “ABNORMAL SPHALERITE”

Li Jiuling
(Instituze of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing)

Wang Su

(Beijing Laboratory of Eleciron Microscopy, Chinese Academy of Sciences, Beijingy

Abstract

The present article describes an abnormal sphalerite from the Dajing cassiterite-sulfide
type Cu-Ag-Sn deposit, Inner Mongolia, China. This unusual sphalerite displays in contrast to
normal sphalerite a very pronounced pleochroism and anisotropism as a result of fine exsolved
particles of a coherent, hitherto unknown Cu-Fe-S phase. Under high magnification (1250 X),
the short prismatic crystals of the exsolved phase are arranged parallel or subparallel to a certain
crystallographic direction of the sphalerite matrix. In one direction these minute grains (0<
150 nm) look similar to the coexisting chalcopyrite but in the perpendicular direction the ex-
solved phase appears to be merged in the matrix material and can not be distinguished from
the sphalerite matrix. Microprobe and wet chemical analysis of the sphalerite involving both
the matrix and the exsolved material yielded a constant composition containing 53.59% Zn,
0.72% Cu, 6.68% Fe and 32.62% sulfur (wt%). Analysis of the electron microscope gave for
the exsolved phase a composition close to that of CuFeS,. Diffraction pattern of the chalcopyrite-
free sphalerite obtained from the transmission electron microscope indicates a lattice parameter
(1.076 nm) of the exsolved phase twice as large as the parameter of the basic sphalerite cell
(0.538 am). In this direction the structures of the exsolvate and the matrix are coherent. He-
ating experiments of the hand-picked sphalerite conducted in the temperature interval 200—
700°C indicate a sluggish rehomogenization to a preexistent high temperature primary phase.
Heating at 645°C for 5 days yielded as reequilibration product a normal sphalerite in coexi-
stence with some chalcopyrite-like phase and trace of segregated sulfur. As a stable phase this
exsolved Cu-Fe-S mineral in the “abnormal sphalerite” is thus assumed to be formed under
high sulfur fugacity conditions.
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