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Fig. 1 Electron diffraction diagram of Zn (sample L3—21)
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Fig. 2 Electron diffraction diagram of Cd (sample L3—21)
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Table 1 Microprobe analysis of sphalerite—greenockite
v N B W W
H 5 L-21 N-1
mo A5 P-1 P2 P-3 P-10| p=2 p-5 p—6 p-8 p-12  p-13 p-14 p-15 p-16 P4 P-5
Zn |66.62 52.07 66.28 34.87|63.18 57.64 64.01 64.68 46.66 5551 61.36 62.64 77.03 11.05 10.34
H] Cd | 1.47 2229 147 3793 | 1.94 17.26 17.91 1.69 2632 13.78 6.72 2.98 2.31 62.20 60.93
H S |32.64 2506 32.96 2690 |33.60 22.10 19.06 3359  27.64 3070 32.06 33.40 20.61 20.18 19.74
%| Fe | 1.02 039 1.03 032 | 0.05 0.02 0.06 0.04 0.00 0.01 0.02 0.05 0.05 0.04 0.05
7%% 101.75 99.80 101.70 100.00| 98.77 96.85 101.04 100.00 99.62 100.00 100.15  99.05 100.00 93.46 91.06
M ZnS| 970 789 97.0 60.6 | 96.5 83.9 84.7 96.8 74.3 86.0 92.5 95.6 96.6 23.4 22.6
% CdS| 120 19.7 13 38.3 1.7 14.6 13.8 1.5 24.4 124 59 2.6 1.7 76.5 77. 3
% FeS | 17.0 1.4 1.7 1.1 1.7 1.5 1.5 1.7 13 1.5 1.7 1.7 1.7 0.1 0.1
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ZnS| 188 16.1 493 132 403 36.9 30.8 39.0 545 123 52 51.0 14.2 11.5 159 40.5
2 CdS| 81.1 837 504 866 59.5 63.1 68.4 604 454 86.5 93.1 48.8 84.7 87.6 83.1 59.2
Z FeS| 0.1 0.1 0.4 0.1 0.2 0.0 0.9 0.1 0.1 0.4* 0.4* 0.0* 0.3* 0.3* 0.3* 0.1*
0
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Fig. 3 Relationship between Zn and Cd in sphalerite and greenockite
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Fig. 5 Energy spectrum diagram of the scanning microprobe (sample N—1)
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Fig. 6. Energy spectrum diagram of the transmission electron microscope (sample L3—21)

R,<15%H , 1T LAFEAT 56 22K R 4, Zn A1 Cd 1R A2 8k
SRR /N T 15%, Zn RFEREHR 1.333x107,Cd
HY I 242 0 1.400X10708 ) 3 242 22 5.03%; Zn F Cd 1)
U T4 A B AR 43 A 1.31 1070 Al 1.48 x1070 1, %
BREN 13%,

(4) ShAR REHEIT , 280 IR G A B AE TR T sl 3 72 AR 1K
AN CELH L BRCPE FIAL A R 5 R 2 B AR AL 3 SRR (1Y 25
B R B SRS BE (AR RO AL, AR S SR B A PR A
fm#% BE N . CdS=3 401.6k]/mol, ZnS=3 648.4k]/mol, —# I
FEREAH2E 7%, #5928 FR S PR A A% 8 . CdS=3 375.2k]/mol,
ZnS=3589.5k]/mol, it 25 N 6%, FH] ZnS F CdS HY fh ik fE
E[SE S

AN zZn A1 Cd WA (30 2) BEALEC(FB R 4) FlH
Ttk (R FREG T Cd Bl zn BB TS 15, KGOS
i cd WH MM 1.6,2n 2 1.7) A R S0 0L, 2014
FEGRAL YT LLFEAT 58 42 IS 0 R 42 4

4 5k
&l 7 CdS—2ZnS ¥y 177 5 B (R 158 537 B B—6)
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Table 2 Microprobe analysis of zinc—cadmium sulfides (%)

®2 FEMAYEHERIRER (%)

UL S Fe 7n
1A 28.39 0.52 36.69
2 32.28 1.15 56.66
3B 32.80 0.51 54.21
4 39.30 0.21 5091
5 28.86 0.82 27.41
6 32.63 0.37 41.72
7C 24.14 0.55 16.19
8 27.46 0.88 29.64
10 25.50 0.86 24.49
11D 21.44 0.11 10.83
12 22.91 0.13 27.97
13 32.86 0.01 65.27
14 34.20 0.00 63.89
15 21.76 0.02 14.72
9 33.81 0.19 17.50

Ge As Pd Cd H it
0.00 0.00 0.00 34.39 100.00
0.00 0.00 0.08 9.83 100.00
0.00 0.00 0.00 12.48 100.00
0.00 0.09 0.00 9.50 100.00
0.00 0.80 0.00 211 100.00
0.00 0.00 0.00 25.27 100.00
0.32 0.00 0.14 58.66 100.00
0.00 0.00 0.00 .03 100.00
0.00 0.00 0.13 49.02 100.00
0.00 0.00 0.01 67.61 100.00
0.00 0.00 0.18 48.81 100.00
0.00 0.00 0.00 1.86 100.00
0.00 0.00 0.00 1.91 100.00
0.00 0.00 0.00 63.49 100.00
0.00 0.00 0.00 48.34 100.00
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Discovery of the complete isomorphous series of ZnS—CdS

in nature and its preliminary study

LIU Tie-geng, ZHANG Qian, YE Lin, SHAO Shu-xun

(Open Laboratory of Geochemistry of Mineral Deposits, Institute of Geochemistry, Chinese
Academy of Sciences, Guiyang 550002, Guizhou, China)

Abstract: It was considered before that Cd can only limitedly substitute Zn in sphalerite in nature. However, in
the recent study of the relationships between Cd and Zn in the Nujiaotang cadmium—zinc deposit, Guizhou,
using the electron microprobe, scanning electron microscope and transmission electron microscope, the authors
have found that Cd in zinc sulfide mainly exists as an isomorphous element with its content ranging from 0.8% to
37.93%, and that likewise Zn in cadmium sulfide also mainly exists as an isomorphous element with its content
ranging from 2.43% to 38.64%. Zinc sulfide and cadmium sulfide show gradational relationship, and there is a
good negative correlation between Zn and Cd with a correlation coefficient of > 0.99, forming a ZnS—CdS
complete isomorphous series. This discovery has great theoretical significance and practical value not only in
mineralogy but also in geochemistry and geology of mineral deposits.

Key words:zinc; cadmium ; ZnS—CdS mineral series;isomorphism; Cd—Zn deposit; Guizhou



