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Fig. 1  Geological map of Xihuashan tungsten deposit ( Modified from Reference [ 12])
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Fig.2  Occurrence and microphotograph characteristics of wolframite from Xihuashan tungsten deposit
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Fig. 3 The X-ray powder diffraction patterns of sample

XHS186-1 and XHS583-5
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Table 1

The X-ray powder diffraction data of wolframite from

Xihuashan tungsten deposit

FE i XHS186-1 i XHS538-5

T

200°)  d(A)  K(%) 20(°) d(A) (%)
1 15.476  5.7207 41.9  15.436 5.7355 35.6
2 18.580 4.7716 17.9  18.541 4.7814 22
3 23.658 3.7577 17.2  23.601 3.7665 23.7
4 24.260 3.6658 19.4  24.221 3.6716 29.8
5 30.320 2.9454 53.3  30.298 2.9475 77.3
6 31.202 2.8642 100 31.162 2.8678 100
7 36.141 2.4833 19 36.008 2.4861 29.7
8 37.679 2.3854 5.4 37.659 2.3866 9.8
9 40.701 2.2150 4.1  40.960 2.2015  20.9
10 43.799 2.0652 1.5  43.998 2.0563 4.9
11 45.084 2.0093 4.9  45.078 2.0095 5.3
12 47.580 1.9095 17.2  47.540 1.9110 22.5
13 48.397 1.8792 3.9  48.341 1.8812 8.4
14 49.698 1.8330 4.1  49.663 1.8342 9.3
15 51.499 1.7731 22.7  51.478 1.7737 33.3
16 53.321 1.7167 13.2  53.298 1.7141 26.6

3.2 WURREA SR T OTE BT R AR TR

PAPGAE L] V248 Jik o BF 58 X5 52, AN [A] Bk
SEREh o KRR SRR, 78 U N N Tk SRS A
LER0R Y/ B IR SN Y < S 29 - ES B YD
TAEHA AR S SR %, R X Series HLIEH & 2F
B AR (S [ Thermo 23 w]) BEATIAE , 70 Hr
ZERNF 2,

2 PRI R RES LR AR ToC R
Table 2 Analytical results of trace elements and REEs of

wolframite from Xihuashan tungsten deposit by ICP-MS

FRERTTE AR ( x107°)

JUR XHS5382a  XHSS38-5a  XHS270-lc  XHS21S-la  XHSI86-1b
(#r 7 538 m) (brieg 538 m) (b 270 m) (bR 215 m) (brf 186 m)

Li 11.5 19.14 4.05 3.757 3.852
Be 1.71 0.617 0.383 0.403 0.948
Se 87.1 658. 1 160. 1 408.4 406. 8
A 0.298 0.792 0.336 0.544 0.5%4
Cr 2.268 2.43 2.383 2.065 2.239
Co 9.322 9.168 8.693 10.11 8.939
Ni 7.474 7.64 8.022 6.847 7.648
Cu 9.962 3.351 103.7 43.01 13
Zn 122.1 117.9 276.3 104. 4 116
Ga 9.676 8.51 9.112 6.167 7.131
Rb 10.45 12.1 11.68 10.07 11.01
Sr 4.288 14.67 8.583 6.803 15.24
Y 383.1 613.3 259.6 392.8 378.5
Zr 9.943 73.33 12.12 28.94 28.32
Nb 3.877 71.87 3.809 10.13 18.97
Cd 3.468 0.589 3.612 0.53 0.93
In 13.21 28.2 13.76 17.24 20.45
Cs 0.3 0.316 0.369 0.274 0.345
Ba 1.084 0.941 1.435 1.079 0.979
La 1.358 0.909 1.642 0.512 0.916
Ce 2.507 2.484 4.973 2.072 3.132
Pr 0.538 0.531 0.74 0.427 0.536
Nd 3.559 4.237 3.877 3.044 3.158
Sm 4.582 10.01 4.359 5.937 5.527
Eu 0.029 0.049 0.035 0.068 0.082
Gd 16.02 32.22 12.66 19.8 18.74
Tb 6.703 15.93 6.01 9.907 9.353
Dy 73.2 180.4 67.85 113.5 106.9
Ho 19.92 49.26 18.48 30.82 29.26
Er 81.66 212.6 78.06 129.2 120.7
Tm 17.72 48.17 17.35 28.33 25.84
Yb 158.2 446.9 157.8 257.3 225.5
Lu 23.69 67.41 23.32 37.04 31.61
Hf 0.86 5.299 0.906 2.148 2.131
Ta 0.638 14.38 0.928 1.374 2.169
Ph 2.432 2.223 695.2 0.708 5.9
Bi 2.35 0.198 438.8 0.581 28.07
Th 0.24 1.585 2.53 0. 808 1.068
U 5.495 37.33 9.385 17.14 19.72
SREEs  409.69 1071.11 397.16 637.96 581.25
LREEs 12.57 18.22 15.63 12.06 13.35
HREEs  397.11 1052. 89 381.53 625.9 567.9
LREEs 0.03 0.02 0.04 0.02 0.02
HREEs
Lay/Yby  0.0058 0.0014 0.0070 0.0013 0.0027
SEu 0.01 0.01 0.01 0.02 0.02
5Ce 0.69 0.82 1.05 0.96 1.02
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Table 3 Unit cell parameter data of wolframite
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Table 4 The chemical composition of V29 wolframite from Xihuashan tungsten deposit

B (R ED) iH W0, FeO MnO Ca0 Nb,05 Ta,0s5 Sc,04
670(1) ME (%) 74.68 14.03 9.16 0.38 0.45 0.05 0.06
620h) SERUE(%)  74.40~75.47  12.86~14.01  9.82~10.97  0.04~0.15  0.41~0.45  0.06~0.08  0.04~0.06

T (%) 75.13 13.46 10.42 0.10 0.44 0.07 0.02
S04(6) GEE(%)  74.40~75.52  7.07~14.54  9.54 ~10.97 #50.28 0.5~1.05 0.06 ~0.30 #50.024
(%) 74.79 12.29 10.33 0.05 0.73 0.16 0.00
3(6) AEUM(%)  73.95~75.29  12.34~13.06 10.27~11.23  0.09~1.95  0.478~1.08  0.07 ~0.21 #50.09
T (%) 74.67 12.72 10.60 0.52 0.76 0.12 0.01
5308) SEWE (%) 72.51~75.36 11.66~14.15  9.84~11.72  0.04~2.00  0.54~1.05  0.09~0.33 #50.06
Y (%) 74.40 13.01 10.29 0.48 0.79 0.17 0.01
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Fig.4 The oxide correlation diagrams of wolframite are from Xihuashan tungsten deposit ( the date are from Reference [127])
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Fig.5 Relationship between the chemical composition of V29 wolframite and level from Xihuashan tungsten deposit
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Application of X-ray Powder Diffraction and Inductively Coupled Plasma-
Mass Spectrometry in Study on Mineralogical Characteristics and
Significance of Wolframite from Xihuashan Tungsten Deposit, Jiangxi
Province

LU Lin', LIANG Ting'* , CHEN Zheng-hui®, WANG Yong® , HEI Huan', XIE Xing'

(1. Key Laboratory of Western China’ s Mineral Resources and Geological Engineering, Ministry of Education,
Science and Resources College, Chang’ an University, Xi’an 710054, China;
2. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China;
3. Library, East China Institute of Technology, Fuzhou 344000, China;
4. Xi'an Center of Geological Survey, China Geological Survey, Xi'an 710054, China)

Abstract; The Xihuashan tungsten deposit is a typical large quartz-vein type tungsten deposit with systematical
study, but researches on chemical composition and spatial distribution regulation of wolframite are relatively less.
Based on microscopic mineralogy, the crystal structure, chemical composition, REEs and trace elements,
geochemical characteristics of wolframite selected from different levels of Xihuashan tungsten deposit were studied
using X-ray Powder Diffraction and Inductively Coupled Plasma-Mass Spectrometry. The obtained lattice parameters
of @y(0.477nm) , b,(0.573 nm), ¢,(0.498 nm), B (90°21") showed that the wolframite belongs to manganese
tungsten ore. It is lightly different from lattice parameters of previous studies, which is caused primarily by
isomorphous substituting on Fe and Mn. The chemical components of wolframite contain mainly WO;, FeO and
MnO, showing some regularity in space, indicating migration features of ore-forming material. The wolframite also
contains multiple kinds of trace elements. Se, Y, Nb and Ta show dynamic changes of content in the vertical
direction, which reflect complexity of ore fluid migration. The chondrite-standardized REEs distribution patterns are
characterized by left-leaning shapes with high SREEs (397.16 x10° —=1071. 11 x10°°) , relatively heavy REEs
enrichment and strong Eu negative anomaly. By comparing the REEs characteristics of wolframite from four typical
tungsten deposits including Xihuashan, Pangushan, Taoxikeng and Dajishan, the results show that the wolframite in
the inner contact zone of the granite body is characterized by relatively high SREEs with obvious REEs
fractionation. Wolframite in the inner granite body and outer contact zone is characterized by relatively low 2 REEs
with unobvious REEs fractionation. Wolframite in the outer contact zone of the granite body is characterized by large
changes of ZREEs and REEs contents and fractionation. Wolframite composition characteristics can not only be
used to indicate migration features of ore-forming material in space, but also to discriminate ore-forming material
sources and ore genesis.

Key words: Xihuashan tungsten deposit; wolframite; mineralogy; X-ray Powder Diffraction; Inductively Coupled

Plasma-Mass Spectrometry
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