F38E H2M s oA 8 W % & Vol. 38, No. 2: 230 ~240
2019 3 H ACTA PETROLOGICA ET MINERALOGICA Mar. , 2019

BARTRIEEZ ERT XASET B Fe.Cd.Mn
TERBMFFEREBREX

LR, HEER, X ER, &5
(1. VR R B EE 5 224 TR 2B, WE W 411201 2. PR K% B O4EE B T 5 b 5 4 45 W il
HEHE ST, W K 410083; 3. WIRRH K2 TUA S B IEA W 4 B ALK S, Wi M 411201)

% E: WEN Fe.Cd Mn 55705 & S AHFE I N 1) & B S 40, M B8 F & A R RS B e g oAl
WM T IR XA RE R R S Bk ™ R 2™ A0 o AR SO RT X 2 S0 A 5 A0 B R 40 7 43 ) ok 9 286
W R DAV EERT (4 L 25 80RT Zn\Fe . Cd WM JG 3 & 3 HEAT T K, 85 SRR W, INEER it i 2 SR AT s ki 280 4 >
WERRAT B 4 > BRASAE HEAE, 51 RIS 502 R 2R R N BT A FeuMn TG IS, BOAL, BRI AT N BE
W Fe JCE i ZE BRI, Zn Fe Cd JOFE Z (B R ARG R AR IR 72 e W 68, 5 A I X b JBURFAIE, TA A 3X 1 28
W W] fe 2 W AN R B 7 F IR =400

KRR BN R e 3 O MG s et R A s T K LBYEE 2 Sl [/ H X

HmESZES: PS78.273; P61l XERFRIZEG: A Y EHS: 1000 —6524(2019)02 —0230 — 11

Modes of occurrence of Fe, Cd, Mn in sphalerite from the Dingjiashan lead-
zinc ore district in central Fujian Province and their geological significance
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Abstract: The values of Fe, Cd, Mn and other trace elements in sphalerite not only influence its cell parameters
but also contain rich information concerning the genesis of the ore. There are two types of ore in the Dingjiashan Ph-
Zn ore district of the Meixian orefield in central Fujian Province: the magnetite-type and the pyrrhotite-type. In this
paper, the cell parameters and values of Zn, Fe, Cd and Mn of sphalerite in two types of ore were tested by X-ray
in situ and electron microprobe analysis. In terms of the cell parameters of sphalerite, the characteristics of pyrrho-
tite-type > magnetite-type > the theoretical value are mainly caused by different values of Fe and Mn in sphalerite.
In addition, the gap of Fe average values in sphalerite in two types of ore is much larger, and the substitutional re-
lation and intensity between Zn, Fe and Cd of sphalerite in two types of ore are completely different. Combined with
the geological characteristics of the study area, the authors consider that these two types of ore may be products of
two kinds of mineralization.
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Fig. 1 Geological sketch map of the Dingjiashan ore district and its periphery
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1—Quaternary; 2—Upper Jurassic Changlin Formation; 3—Daling Formation of Mesozoic-Neoproterozoic Mamianshan Group; 4—upper Longbeixi

Formation of Mesozoic-Neoproterozoic Mamianshan Group; 5—middle Longbeixi Formation of Mesozoic-Neoproterozoic Mamianshan Group; 6—gran-

ite; 7—quartz porphyry; 8—angular unconformity; 9—anticline; 10—syncline; 11—normal fault; 12—reverse fault; 13—torsional fault;

14—unidentified fault; 15—geological boundary; 16—lead-zinc ore; 17—Dingjiashan ore district

A KRR

2 FERCKREES M

ARPAFFEIRE AR B T K WA X 90 m.70 m.30
m 3 N BBUE &R CE 3D B g I R R
frE, C H5K3, PD 4871, CM 5 % k. 074 FF
it B T O R J5 S ARG WA R AT VR B A
SR, ARG 53 I 0 T R AT R A R R A A
AT VR EAT XS 2 SR AT SR R PR PR A o)

PRVEER LI K% figf 210 A1 (B 2600

G3HT e PRRAMMT YA v e KA A A 4 B s T
b I ER 55 0 2 A S AT, b X4 £
JEAE AT 9 AE Rigaku Rapid IR 3 X A7 5 CH A H
T BT, UK 40 kV, LI 250 mA, X 5 2R fE B
HAAN 0.1 mm, WA 6] 4 15 min, H8T#E = 2E X
ek, Ko 1°/s. T EREFT S ) EPMA-
1720 B3¢ HA B w]), i s 20 kV, HIR 15
nA, REEEALAN 1 pm, AWK 0. 01% ~
0. 05% - MAITCHEEFE S.Zn.FeMn.Cd Cu, K H
ZAF FZIE



952 30 AR

T K IR 2 BN X N T Fey Cdv Mn JCRAERAE & H 5 = X 233

B2 TR XN A A
Fig. 2 Mineralographic characteristics of sphalerite from the Dingjiashan ore district
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INEER™(70C4-14) 5 Sp—NEER; Cop—THIH : Mag—RAERE"; Cn—JrYH™s Po—RATERA™ (I, 20090

a, b—sphalerite with rich chalcopyrite in magnetite-type oreCa: 30C1-2, b: 90CM3-3); c,
Ce: 30C1-11, d: 70C4-16); e—sphalerite with rich chalcopyrite and a small amount of pyrrhotite in pyrrhotite-type ore(90PD15-8) ;

d—sphalerite without any inclusion in magnetlte type ore
—sphalerite

with rich pyrrhotite in pyrrhotite-type ore(70C4-14): Sp—sphalerite; Cep—chalcopyrite; Mag—magnetite; Gn—galena; Po*pyrrhotlte( after Shen
Qihan, 2009)
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Fig. 3 Sampling location plan view in the Dingjiashan ore district
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1—Upper Jurassic Changlin Formation; 2—skam in upper Mamian-
shan Formation of Longbeixi Group; 3—marble in upper Mamianshan
Formation of Longbeixi Group; 4—quartz-mica schist in middle Mami-
anshan Formation of Longbeixi Group; 5—orebody and its serial num-
ber; 6—fault; 7—sampling location and number; 8—inferred geolog-
ical boundary
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Table 1 Interplanar spacing and cell parameters of sphalerite from the Dingjiashan Pb-Zn ore district

8 18T ) ) B A B EL g/ A
P FES S SESL]
111 220 311 SR W EAH
1 30C1-2 3.1272 1.9125 1.629 8 5.405 6 5.409 3
2 30C1-11 3.1392 1.9156 1.632 6 5.411 1 5.409 3
3 70C4-16 3.1289 1.9157 1.631 4 5.410 8 5.409 3 WA B A7
4 90CM3-3 3.1222 1.9126 1.629 1 5.405 7 5.409 3
RRAEN 3.130 1 1.914 1 1.630 7 5.408 3 5.409 3
5 90PD15-8 3.1299 1.916 0 1.6353 5.414 8 5.409 4
6 70C44 3.140 2 1.916 5 1.6357 5.416 9 5.409 4
70C4-14 3.1295 1.913 2 1.633 3 5.414 9 5.409 4 BB A
ARkl 3.1332 1.9152 1.634 8 5.4155 5.409 4
F2 TR XNEN KD REXEE wy/ %
Table 2 Composition and related ratio of sphalerite from the Dingjiashan Pb-Zn ore district
{;;r; ;:ﬁ"ri' S Zn Fe Mn cd Cu Total Zn/Cd &k
33.367 65.196 0724 0199 0694 0054 100.235 93.942
33.815 65.405 0797 0221 0622 0234 101.093 105.153
33.503 65.874 0868 0234 059 0280 101.353 110.899
32.793 64.426 0.821 0200 0674 0245 99.159 95.588
33.015 64.262 0.714 0127 0337 0204 98.859 119.669
32915 64.241 0783 0223 0582 0197 98.942 110.380
32.869 64.581 0677 0102 0691 0152 99.072 93.460
Shote 32.826 64.482 0790  0.167 0506 0244 99.016 127.435
33.081 64.478 0837 0257 0620 0398 99.670 103.997
33.054 64.789 0808 0233 0584 0138 99.607 110.940
33.606 64.264 0.774 0.211 0573 0317 99.744 112.154
32.997 64.702 0764 0218 0615 0143 99.439 105.207
i 32619 64.636 0737 0226 0604 0029 98.852 107.013
B 33.066 65.652 0.811 0225 0510  0.124 100.387 128.729
w T
. 33.133 64.591 093¢ 0193 0613 0215 99.678 105.369 -
W 32.793 63.864 1090 0239 0588 (664 99237 108.612
o 32.553 63.918 2562 0297 0333 0230 99.892 191.946
32.806 64.294 2.315 0.271 0473 0.345 100.503 135.928
33.038 63.591 2244 0266 0437 0212 99.788 145517
32.720 64.740 2302 0242 0339 0286 100.629 190.974
33.229 63.693 2313 0298 0439 0281 100,252 145.087
32.866 64.572 2248 0258 0385 025 100.585 167.720
90CM3-3a 33.284 63.886 2685 0266 0387 0482 100.990 165.080
32.721 63.111 2.202 0287 0413 0.183 98.917 152.811
33.104 63.985 2493 0316 0430 0271 100.598 148.802
33.013 64.571 2118 0251 0480 0171 100.603 134.523
32,503 63.867 2.117 0286 0461 0.106 99.341 138.540
33.269 64.229 1980 0258 0466  0.145 100.348 137.831

33.004 64.316 2018 0265 0439 0.160 100.201 146.506
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Continued Table 2

VA _"""" s Zn Fe Mn cd Cu Total Zn/Cd v
G %'y
32.836 64.055 1616 0385 0411 - 99.303 155.852
32,997 63.333 1.840 0340 03%0 s8] 98.981 162.392
33.022 64.448 1875 0365 0400 0127 100.237 161.120
33.105 64.801 1862 0359 0383  ps8 100.568 169.193
30Cl1-11 32.726 64.594 1.800 039 0385 (089 99,988 167.777
32913 64.610 1.804 0341 0449 007 100.124 143.898
33.155 64.101 1770 0373 0410 ¢114 99.922 156.344
33.534 63.746 1926 0419 0365 (019 100.009 174.647
32.792 64.997 1856 0376 0309 — 100.332 210346
33.584 64.140 2404 0383 0372 - 100.884 172419 -
70C4-16 33.444 64.242 2016 0311 0448 10 100.471 143.397 e ——
33.529 64.757 1846 0265 0335 0004 100.734 193305
33.267 63.638 1735 0150 0.486 - 99277 130.942
32.870 63.508 1779 0209 0436 = 98.802 145.661
32692 63.843 1842 0197 0453 — 99.027 140.934
32.492 63.619 1.939 0210 0431 - 98.691 147.608
90CM3-3b 33.233 63421 3001 0204 0505 038 100.491 125.586
33.365 64.141 2454 0287 0450 0017 100.714 142,536
33.027 63.552 1950 0252 0507 - 99.287 125.349
33.444 64.913 2187 0203 0452 o026 101.225 143.613
33319 63.570 2298 0235 0475 0030 99.927 133.832
T 33.058 64285 1688 0262 0479 0.176 99.920 139.731
34.015 55.345 9581 03569 0429 080 100.020 129.009
90PD15-8 33.795 56.997 8667 0429 0402 183 100.473 141.784
34.064 57.197 8507 0471 0422 0108 100.769 135.538 R L
34.220 56.118 9.130 0699 0449 48 100.664 124.984 TR Bk
{f J0ca14 33.841 54,651 9971 0925 0454 0064 99.905 120.377 ek
% 33.533 54608 10215 0834 0436 (056 99.682 125.248
W 33.836 55202 9788 0811 0418  gg77 100.132 132.062
ﬁ" 33.574 56.352 9034 1054 0412 - 100.426 136.777
{:—1 33.842 56.035 9.566 1154 0409 0033 101.038 137.005 F——
70C4-4 34.192 55251 9988 1194 039 003 101.024 139.523 ﬂ',_ o
34.094 55.811 9439 1132 0371 o062 100.909 150.434
34.247 55.730 9072 1020 0413 027 100.510 134.940
T 33.938 55.775 9413 0858 0418 0067 100.463 133.973

9.413% ;Cd JTLHEFEAE0.371% ~0.454% 2 0],V AR TR PR 2 18], “F3ME 0 0.067% - H LT WL, P
WE 2 0.418% ; Mn TGRS EAE0.429% ~1.194% B AWNEH F Cd 0 HE & = AR E, T Zn. Fe.
2N, SFRIME R 0.858% o Cu TLE G EAF0.183% ~  Mn.Cu & & &AM E K, Hdmigky By A4
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Table 3 The main geochemical parameters of Zn’*, Fe’* and Cd**
- XA AE(1984) Xk P45 (2010a)
JLER
CER/Ed JiF P /nm B EA/am A/ nm HL 2 eV 27 HLA g e U
Zn** 1.6 1.333 0.740 1.250 9.391 2.700 -857.9
Fe?* 1.7 1.241 0.740 1.170 7.870 2.700 -837.4
Cd?+ 1.7 1.490 0.970 1.480 8.991 2.060 -827.2
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HG BB BEAR R PR 4%, 2010a; 5K )% & 45, 2016) .
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JH L 48 7R A5 Zn/Cd > 500 45 7 o il AT R 0,
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210.346 2 [0, 5 75 v AR i B 5 5 o e kT R
WA NS Zn/Cd {HAE 120. 377 ~150. 434 2
6], $5 78 PR IR . b EE— DU, T K
W DR R ERA TRUAT Ay BSO YeL FE ] F S A T e k AY
W R A I

Fe {E i R E S N — LA Fe’ " JERH
ILCHRIERN 25,1997 , 1 Fe** Zn** {5 1242 M [
(0.740 nm), Kk, Fe®* 76 PU IR FLAL 1K) N BE H A8
% Zn®* (e s T A C F . BEE IR BRAG, PUIK
BC A (1) Fe? * 78 DU T A4 o 328 7 TF 4R A8 5 7S LA
(1) FeS ¥, I JIHARFE RS, B R Fe* ] Fe'* %%
B8 M6 38 D BER b CBK IEBY 25,1997 o B,
5 R’ Zn® " HhBERAL SR A ALY AT i i
NS HEN R @A I 7 9 A% el Fe? ™ v 405 1R 47
B, WNIMER Cd 5 Fe JTCRZ MBI HAH KK R H
I, Cd s 5T 4 b il SRR ) I B op C 4l
25, 2011) 0 HLAR Cd*F BE W LB 4 Zn® ", A n) 5 e
Fe’*  (HJEAH LT &, Cd™* F L BbE | Sl i H B 4
SR Fe® T, BT LAAHLE T Zn® T 5, Cd°F A )
B e+, W AE &5 i ik B2 AR 6 B ) R ke 2

AN N HIL T Cd 582548 Fe 17118 595 248 Zn
TR R
4.3 WETENRTIEANETREX

XIVEK P4 (2012) B0 2598 2 B bk, K3
TV RFE ST NEVEEN DA R4 B B () I B
W Fe & AR T T 480t Goil- 45 L W), BB
TR B AR Ak, O R85 s g 980N 5 I R A, D B
WA Fe 15 AR W /0N (A2 980/ R P A A7 B
SOrbORMEER BN L I BN EERT N Fe & B3
PRI B B K, B B ZE M ARAN R 1.39% o BE AR, 1
FREF(2012) BRI 45 AR B, AN [ SR B AL B R
NEEH Fe CdMn JC2 & A W 2% 5, o, iR
DURBR LR AL R N [ N B0 5 FewMn, 78
CACBER TR B 25 B v &) R AR K, &
WA 2 W T, MVT B8 R N (R I B
B Cd, 7% Fe MnCHIz M4 MAYE 2P, mliiy
KA RN B P B W Mn 1fi 3% Fes CAC Ul =
FIREAEEE) o AR WA (2017) X P 52 ol 3 b
AR GAR N BRI SUZAR N N S R JC B kAT
WL SRR, AR RN NSRBI R T =
B 22 5 A0 38 SRR o B W AR DG — 3, 3R
B 3 A EYE. TR X P20 1 45 F i)
R 1) 1y e A AN ), 1 HL P 8 A N BT N Fe
JCE ST YA 25 |k 7. 725% 5 Zn Fe Mn. Cd
NIESSTW PACIIIE P CR R RTE E e UL TS
W] REFEARTE T 1] — B 3 00 AN o) O™ B B,
ZHAWA T REEA R EH Y. diG T K
DX IR b SRR AAE A A (R 78 W RSk B 11X T Ak
DX A2 [ T 0 B 2 0 DX 38 I R 6 1 4 ok A2 4R A%
FEFHCIRARMREE, 2012), J5 W06 1 S HH H0605 3)
NAEZ | O AT AT A4 = 350 n ik S 38 [ 45, 2004)
Z UM S SRR R T T KL X R0
PR AEFIR 1 270

5 ZEig

(1) T Z R DA WA R R 3 k™ Y
PIZRAT A, FE R SRR AT R A DR 2
B K TR 0™ A R IN B, IR K T B iR
{H.

(2) PRI AT INBER A Cd JC 3R & W] e 22
It BESK AR R AT INBFR 5 FeMn, BEERA L0 41
PNEFH AT B . FeuMn JUER % B SR N R D



52 3

APHAEE: BT SN2 SR XN Feu Cdy Mn JC 3 BUAFRAAIE B S0 50 X 239

(3) PR A INEER" N Zn Fe. Cd [a] (4L 56
FRAVEARE 58 A ], o AR T 4 N B
W Cd EZFHAR Fe, HAMEG NN Cd B4R Zn.

(4) BT AP NN Fe LR S 25T
T8 = T TN GE v H IR — ™ S AN [ e B B A
WA Fe TG MR EE, PIRE™ A NN N Zn,
FeCd+Mn JG % [A] [ AH OGP B A AR [R], 15 7 5 28
WA A LRI, BT ] BESE AN A S 4 H =42 o

References

Cook N J, Ciobanu C L, Pring A, et al. 2009. Trace and minor elements
in sphalerite: A LA-ICPMS study[ J1. Geochimica et Cosmochimi-
ca Acta, 73(16): 4 761 ~4 791.

Han Yinwen and Ma Zhendong. 2003. Geochemistry[ M ]. Beijing: Geo-
logical Publishing House, 1 ~370Cin Chinese).

Lei Hao, Wang Zhilin, Liu Anhuai, et al. 2014. A typomorphic study of
sphalerite from the Hutouya Pb-Zn deposit in Qinghai provincel J].
Acta Petrologica et Mineralogica, 33(5): 924 ~ 936 (in Chinese
with English abstract).

Li Hui. 1986. Characteristics and geological significance of impurity elements in
sphalerite[ ] . Geology and Exploration, (10): 42 ~46Cin Chinese).

Li Zhenli, Ye Lin, Huang Zhilong, et al. 2016. Primary research on
trace elements in sphalerite from Tianqiao Pb-Zn Deposit, north-
western Guizhou Province, Chinal J]. Acta Petrologica Sinica, 36
(2): 183 ~188Cin Chinese with English abstract).

Liu Tiegeng, Ye Lin, Zhou Jiaxi, et al. 2010a. Cd primarily isomor-
phously replaces Fe but not Zn in sphalerite[ J 1. Acta Petrologica
Sinica, 30(2): 179 ~184(Cin Chinese with English abstract).

Liu Tiegeng, Ye Lin, Zhou Jiaxi, et al. 2010b. The variation of Fe and
Cd correlativity in sphalerite with the variation of the mineral color
[J]. Geology in China, 37(5): 1 457 ~1 468 Cin Chinese with
English abstract).

Liu Tiegeng, Ye Lin, Zhou Jiaxi, et al. 2012. The correlativity of miner-
alization stages and Cd, Fe contents in the sphalerite[ J]. Bulletin
of mineralogy, Petrology and Geochenmistry, 31(1): 78 ~ 81 (in
Chinese with English abstract).

Liu Yingjun, Cao Liming, Li Zhaolin, et al. 1984. Element Geochemis-
tryl M]. Beijing: Science Press, 1 ~548(in Chinese).

Pei Qiuming, Zhang Shouting, Cao Wenhua, et al. 2015. Trace element geo-
chemistry Luotuoshan sulfur-zinc polymetallic deposit in Luanchuan,

western Henan, and its geological implications[ J]. Acta Petrologica et

Mineralogica, 34(5): 741 ~754(in Chinese with English abstract).

Lockington J A, Cook N J and Ciobanu C L. 2014. Trace and minor ele-
ments in sphalerite from metamorphosed sulphide deposits [ J ].
Mineralogy and Petrology, 108(6): 873 ~890.

Pring A, Tarantino S C, Tenailleau C, et al. 2008. The crystal chemis-
try of Fe-bearing sphalerites: An infrared spectroscopic study[ J].
Am. Mineral. , 93(4): 591 ~597.

Shen Qihan. 2009. The recommendation of a systematic list of mineral
abbreviations[ J ]. Acta Petrologica et Mineralogica, 28(5): 495 ~
500Cin Chinese with English abstract).

Shi Defeng. 2012. Study on Metallogenesis, Metallgenic Mechanism and
Regularities of Dingjiashan Pb-Zn Ore Districtl D]. Changsha: Cen-
tral South University, 1 ~131Cin Chinese with English abstract).

Tu Guangchi, Gao Zhenmin, Hu Ruizhong, et al. 2004. Geochemistry
and Mineralization Mechanism of Dispersed Elements M. Beijing:
Geological Publishing House, 1 ~424(in Chinese).

Wang C M, Deng J. Zhang ST, et al. 2010. Sediment-hosted Pb-Zn de-
posits in Southwest Sanjiang Tethys and Kangdian area on the west-
ern margin of Yangtze Craton[ J]. Acta Geologica Sinica, 84(6):
1428 ~1 438.

Wang Jingchun and Yu Daliang. 2011. The distribution characteristics
and geological significance of Cadmium and Iron in sphalerite-A
case study of the Pb-Zn deposit in Xitieshan, Qinghail J]. Mineral
Exploration, 2(6): 720 ~728(in Chinese with English abstract).

Wu Ganguo, Zhang Da, Peng Runmin, et al. 2004. Study on the evolution
regularity of mineralization ages in southeastern Chinal J]. Earth Sci-
ence Frontiers, 11(1): 237 ~247(in Chinese with English abstract).

Xu Zhuobin, Shao Yongjun, Yang Zi’ an, et al. 2017. LA-ICP-MS analysis
of trace elements in sphalerite from the Huanggangliang Fe-Sn deposit,
Inner Mongolia, and its implications[.] 1. Acta Petrologica et Mineral-
ogica, 36(3):360 ~370Cin Chinese with English abstract).

Ye Danian and Jin Chengwei. 1984. X-ray Powder Method and Its Appli-
cation in Petrology[ M ]. Beijing: Geological Publishing House, 1
~381Cin Chinese).

Ye L, Cook N J, Ciobanu C L, et al. 2011. Trace and minor elements in
sphalerite from base metal deposits in South China: A LA-ICPMS
study[ J]. Ore Geology Reviews, 39(4): 188 ~217.

Ye Lin, Gao Wei, Yang Yulong, et al. 2012. Trace elements in sphaler-
ite in Laochang Pb-Zn polymetallic deposit, Lancang, Yunnan
Province[ J1. Acta Petrologica Sinica, 28(5): 1 362 ~1 372(in
Chinese with English abstract).

Ye Shuiquan, Ni Daping and Wu Zhigiang. 1999. Meixian-type massive

sulfide deposits in Fujian province[ J]. Volcanology & Mineral Re-



240 = A W

38 4

sources, 20(3): 172 ~180Cin Chinese with English abstract).

Zhang Da, Wu Ganguo, Di Yongjun, et al. 2009. Geochemistry and pa-
leo-tectonic enviroment of Fengyan Pb-Zn ore deposit in Meixian,
central Fujian province[ J]. Journal of Geomechanics, 15(1): 20
~35Cin Chinese with English abstract).

Zhang Maofu, Zhou Zonggui, Xiong Suofei, et al. 2016. A typomorphic
study of sphalerite from the Huize lead-zinc deposit, Yunnan prov-
ince[ J]. Acta Petrologica et Mineralogica, 35(1): 111 ~123(in
Chinese with English abstract).

Zhang Shugen, Shi Defeng and Han Shili. 2012. Recovery of Mamians-
han formation metamorphic rocks and its associations with Pb-Zn
mineralization in Meixian, Youxi, Fujian Province[ J]. Journal of
Central South University ( Science and Technology) , 43(8): 3 104
~3 113Cin Chinese with English abstract).

Zhang Zheng, Tang Juxing, Lin Bin, et al. 2016. Geochemical charac-
teristics of trace elements of sphalerite in the Zhaxikang Deposit,
Southern Tibet, and their geological significances[ J]. Bulletin of
Mineralogy, Petrology and Geochemistry, 35(6): 1 203 ~1 216,
1289Cin Chinese with English abstract).

Zhang Zhengjie, Lin Jinhui, Song Xieyan, et al. 1997. New cognition of
the existing form of impurity Fe in sphalerite[ J]. Acta Mincralgica

Sinica, 17(1): 1 ~10Cin Chinese with English abstract).

Bt e 32 2% Sk

BRI, ThRAR. 2003, MERALAAIMO. Jba: MUTRHARAL, 1~ 370.
W, TR, G, S 2014, TR LR BT R INEER L
SEROMRFERT R ], A P2k, 33(5): 924 ~936.

A B 1986, BT A T TTER IORFE R TR LI T s S )
R, (10): 42 ~46.

B, MR, BRI, S 2016, M RMRHYEED IR R B
TR A AR ] %A%, 36(2): 183 ~188.

KBRPE, W R, KIS 2010a. WEER HI Cd BTG
B Fe MAZ Znl 1. 5780244, 30(2): 179 ~184.

XEPE, M R, FIZRELS. 2010b. NN Fe.Cd 25 R ML
AT AL ] PEHT, 37 (5): 1457 ~1 468.

XIEPE, W FR, FFRE, S 2012, INEERT Cd Fe &5 51 1L B

IRARLT]. FWE AR 2 4, 31C1): 78 ~81.

XL, W, ZEJKME, . 1984, JLEMER(LEIM]. dbx: R
AL, 1 ~548.

R, SRS, BOCHE, S5 2015, VUL BIRLE LR L 4R
IR RV A 70 3 M R AL SR E R S C s T LT ). A A
YRk, 34(5): 741 ~754.

TRHIE. 2009. - ARRMY VS RL)]. HATWERE,
28(5): 495 ~500.

AL 2012, FEEIUR TS T EED IR B N RO LR R
MEURLDI. Kb PRIRY, 1~131.

WOLHL, ERE, I, £ 2004, A HOGEHERG: B BLA
[MI Jbst: B H AL, 1 ~424.

EEl, SRR, 2011, VR TS R o AR 2 ek e ——LA
TP AR BILT 1. 7 7%, 206): 720 ~728.

SR, K Ik, BIER, 45 2004, A HSTEICA T PR S I i
SRR ] M2 S, 11C1): 237 ~247.

BEM, WIIE, B E %, 55 2017, WS MR RN
LA-ICP-MS St e Al B on i XL ). e ek,
36(6): 360 ~370.

M RAE, Suh. 1984, X 8ol ARk R ILAE S A 2 b it L M.
Jemt: BT AR AL, 1 ~381.

MR, M BRI, % 2012, mEBGE) HEE SEETIR
EED i e R AT ]. A AR, 28 (5): 1362 ~1 372,
MRS, KT, ko, 1999. 48 # 4 M Al 2 HOR B AL i IR

LI K577, 2003): 172 ~180.

gk ik, S, BOKZE, 5. 2009. [ FPHEALE S AR PR U ER AL
SRRIE I G R EEL T ], b 2 AR, 151D 20 ~35.

SR, R BERAE, 45 2016, PRV R INEE LR
FHERIHORR LT, A 2 2R, 35(1): 111 ~123.

B, A1FR, AL 2012, FEEEIU AL X T T 1L BEAR 2
JE T B AR AT SR R AT AL 1], g KA A, 43 (8D
3104 ~3 113.

BB PRI, BR MW, S5 2016, JEEIILVE BN IR N BT A T K
Mo ERAk S AR R M SR LT, B A M ER R 2 AR, 35
(6):1203 ~1 216, 1 289.

SRIEBY, ARARE, A28, S5 1997, NBER™ 2R Fe A7 46 K TR
BRI, 524k, 17¢1): 1 ~10.



