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Table 1. Chemical
i = 159
K REXD R S
Zn S Fe Mn Co Cu Ga Ge As Sb
BHEE | D-b-4 51.17 35.68 |12.55 | 0.15 <<0.001 | 0.15 0.011 | <C0.001 | 0.64 | <0.03
Aiied | D-T-3 [50.19 |30.38 [13.10 | 0.22 <<0.001 | 0,25 0.0015 | <<0.001 |<C0.1 | 0.04
K | #EFHE | D-T-11[51.77 136.01 {11.63 | 0.34 <<0.001 | 0.18 0.0062 | <0.001 | 0.34 | 0.036
D-c-9  [51.92 |31.42 [11.82 | 0.21 <C0.001 | 0.18 0.0036 | <0.001 |<C0.1 ]| 0.046
D-c-3  [61.79 {29.70 | 6.16 | 0.60 <0.001 | 0.18 0.0038 | <0.001 |<<0.1 | <C0.03
WrEN
W 4 D-1-4  |49.22 {30.44 (13.90 | 0.46 <<0.001 | 0.48 0.0009 | <0.001 | 0.86 | <<0.03
2007 .

g
WBRRE | g, 65.18 (34,14 | 0.68 | 0.014 | 0.017 [ 0.02 [ 0.020 | <C0.001 |<0.1 | <0.03
B M| ERE

o T-11 64.68 |30.44 | 1.03 0.028 0.0076 0.022 0.032 <0,001 |[<0.1 | <0.03

.57 0.24 <{0.001 .0086 | 0.006 <0.,001 [<o0.1| <C0.03
14 0.31 <{0.001 | 0.05 0.0012 | <<0.001 |<C0.1 | <0.03

w
=1

E-ch-1 |52.48 |32.14
E-ch-2 |64.83 133.46

BB REREK

—

e
GRUD| & B | goch-s [s5.82 [32.19 | 0.18 | 0.32 | <0.001]0.08 | 0.003 | <0.001 |<0.1]| <0.03
s | V23 [61.95 jpzze | 243 | o.01 0 0.07 | 0.07 0.07 | 0.07
R 0 V-15  164.94 [32.99 | 1.99 | 0.02 0 0.08 | 0.13 0.02 | 0.04
B K\ yvoa 66012 32.96 | 0.11 | 0.01 0 0.13 | 0.25 0.05 | o0.07| o0.05
Y-6  [55.20 [35.37 | 8.77 | 9.0062 | <C0.001 | 0,026 | 0.0036 0.09 [<0.1| <0.03
WM | Y-9  |57.93 [36.50 | 4.79 | 0.083 | <C0.001|0.18 | 0.17 0.034 |<0.1| <0.03
=]
* & w g | Y16 ]55.95 [32.71 | 0,04 | 0,13 <0.001 [ 0.10 | 0.034 0.068 | 0.04 | <0.03
Y-15  |66.25 [33.04 | 0.04 | 0.0003 | <C0.001 | 0.009 | 0.0015 | <0.001 [<0.1 | <o0.03
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AIE 7T JA K RO IRTE R S i, 45 2489 H 1.
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analyses of sphalerite
4 (%) T X K
5 F R v % 4 &
Cd| 1In Sn Ag Hg b | Zn/Cd | Zn/Sn | Ga/In
0.83 0.40 | 0.22) 0.0052 | 0.0016 61.65 | 233 0.030 | Zno.oFeo.eS| B INED. BEF.
1.07] 0.26 | 0.20 | 0.002 0.0009 |0.026 | 46.91 | 251 0.019 | Zno.mFes.2sS | RESE BT, FH. WRES
1.18] 0.15 | 0.22 | 0.020 0.0025 45.81 | 235 0.04 | Zno.nFes1oS | 88 HBRAE
0.83 0.19 [>0.30| 0.005 62.55 | 173 0.019 | Zno.s1Fep.228
1.07) 0.14 { 0.17 | 0.011 0.0025 57.57 | 363.5  0.027 | Zn(.a:Fee.12S
INgEE-. REF. 8%
1.09) 0.038 ) 0,025 0.014 0.0015 |0.022 | 45.16 | 1969 | 0.024 | Zny.zsFes. 248
%o, =n. &
0.28/<C0.,001 | 0.01 | <C0.0004 | 0.0022 [0.011 | 233 6518 >20 | Znp.sFeo.0rS TIRE INBE, 3
U, RE, BRA. EA.
0.20{<C0.001 (0,0018] <C0.0004 { 0.0022 7,017 | 323 35933 >32 | ZnypiFepnS HRE
1.06| 0.011 [0.042 58.9 |-1487.6 | 0.55 | ZnomeFeinsS| [NEER~. HHIE-, ik
0.86 0.0042 {0.018 75.38 | 3601.7 | 0.29 | ZnowsFernS| §°y HH. HFWG. BE
0.57| 0,0018 [0.026 115.5 | 2531.5 | 1.15 | Znyiolies.ns
0.17] 0 0.011 0 0 328.1 | 6495 ZnoueleounsS | HEEF . NER. By
o.14 o 0.06 | 0.02 0 463. 1082.3 ZnowrPensS | §° BT HWE, £
0.2 0 0.07 | 0 0.01 330.6 944.6 Zng.seFen.008 | S 5"
0.26[<C0.001 [0.003 | <C0.0004 | 0.0024 [0.080 | 212.3 | 18400 | >3.6 |ZujrrlcoS | B¥EF . NEEG
0.43) 0.012 {0.023 0.013 | 0.039 [0.540 | 134.7 2519 14.2 | ZngrsPereS | HEF VB HOF
0.74/<0.001 [D.046 0.021 | 0.0221 89.1 1434 |>34 ZngwslesnsS | [NEEG, 435S HHEE
0.23/<0.001 [0.0041] <C0.0004 | 0.0246 288 16159 | >1.5 | ZogeFenooS | [NEEFH . HEEG
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Fig. 1. In(Zn/Sn) versus In(Ga/In) diagram for

sphalerite of different geneses.
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parameter, hardness, reflectivity and absorption

band energy of sphalerite to iron content.
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THE TYPOMORPHIC FEATURES,FORMATION
CONDITIONS AND ELECTRONIC STRUCTURE
OF SPHALERITE

Li Dien and Peng Mingsheng

(Department of Geology, Central South University of Technology, Changsha, Hunan)

Abstract

This paper deals with chemical composition, lattice cell parameters and
physical properties (such as microhardness, specific gravity, reflectivity, absor—
ption edge emergy and susceptibility) of some mnatural sphalerite from the
Dachang hydrothermal cassiterite-sulfide deposit, the Lamu skarn zinc-copper
deposit, some mesothermal-epithermal lead-zine deposits including Taolin
and Dongpo, and the sedimentary-reworked lead-ziuc deposits in Fankou and
Rechang. The sphalerite from Dachang aund Lamu are characterized by high-
er contents of iron, manganese, cadmium, copper and indium(the Lamu spha-
lerite are also enriched with tin) , that from Taolin by higher contents of
cobalt and gallium, that from Dongpo by higher contents of manganese and cad-
mium, and that from Fankou and Rechang by higher contents of mercury and
germallium and widely varying contents of trace elements. The higher tin con-
tents of sphalerite from cassiterite-suifide deposits can serve as an indicator in
search for such hidden ore bodies, The physical properties of sphalerite are
determined by trace element contents, especially the content of iron.In gene~
ral, with the growing contents of .iron, the lattice cell parameters and reflecti-
vity of sphalerite increase whereas the microharduess and the absorption edge
energy of sphalerite decrease. This can be explained with the help of a model
for the electronic structure of sphalerite and iron-bearing sphalerite. The cry-
stal field levels of the substituting ferrous irom are located in the sulfur non-
bonding band and the forbidden band, so the covalent bonding between zinc and
sylfur is stronger than that between iron and sulfur; meanwhile, the increased

iron makes the sphalerite more metallic.



