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Fig. 1 Microscopic characteristics and structure of the ore
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Table 1 The chemical analysis results of the ore

5% S¢* TRE,0, Si0, ALO, FeO TFe,0, Ca0O

/1077 69.6  0.12 39.14 5.86 3.2 7.09 22.54

% MgO  K,0 Na,0 TiO, P,0, MnO E&Jt

/1077 11,67 1.02 0.45 1.1 3.4 0.11 4.32

T Se SRR 1077,

xR2 OV YE RIS /Y
Table 2 Results of mineral composition of the ore
7Y o 7Y o
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SERE 0.04 WA 0.06
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e 2.14 (o Svel 0.02
A 0.31 W 0.20
IPEPYE 0.05 R 0.04
A 1.49
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Fig. 2 BSE images of scandium bearing mineral
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Table 6 Results of mineral analysis of apatite
WA P,0; Ca0 MgO Fe,0, F RE,0, H,0 cl
FARER 40.19 53.73 0.20 0.13 1.62 0. 655 \ \
LD, 40.58 53.3 0.29 1.68 0.478 \ \
EAREN 38.35~39.07 52.38 ~54.36 \ 1.90 ~1.95 0.681 0.22 0.02~0.25
KEf, 38.76 ~39.44 53.27 ~54.36 1.45 2.13~2.80 1.11 0.14 0.02 ~0.36
®8 WG WA /%
Table 8 Results of mineral analysis of orthite R HBIEBAET YRS R AR /%
WAEE  Mg0  ALO, Si0,  Ca0 Fe,0, La,0, Ce,0, Table 9 Content and distribution of scandium in bearing minerals
S 213 17.81 37.55 12.04 1441 6.23  9.83 RZIES URZEES I Se, 0, E L oA
priyc¥al 53.1 0.023 79.14
2.4 5 W TETY bR RESE Bab) 28.87 0. 007 13.09
WEIRAT 12.62 0.010 7.77
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Table 10  Content and distribution of Lanthanum, Cerium and

neodymium in bearing minerals

LS UR78 W) RE,0, & Vo
BN 53.1 0.000 0.00
Btk 28.87 0.000 0.00
BEKAT 12.62 0.73 90. 56
Lk 0.06 16.06 9.44

Hofts 5.35 \ \
Bt \ 100
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Table 3 Electron probe analysis results of diopside
W ALO, Si0, Na,0 MgO TiO, V,0, MnO FeO S¢,0, Ca0 K,0 it
1 1.895 51.581 0.403 15.294 0.5 0.039 0.025 3.997 0.026 24.957 0 98.717
2 2.01 52.824 0.373 15.424 0.614 0 0 4.062 0.045 24.622 0 99.974
3 1.197 53.125 0.243 15.601 0.487 0.013 0.143 3.435 0.036 24.836 0.002 99.118
4 1.596 52.734 0.43 15.148 0.486 0 0.105 4.63 0 24.588 0 99.717
5 2.025 52.382 0.251 15. 656 0. 685 0. 065 0.075 4.008 0.029 25.065 0.01 100. 251
6 2.12 51.65 0.229 15. 602 0.343 0.078 0.118 3.648 0.017 25.029 0 98.834
7 1.322 52.753 0.304 15.018 0.251 0 0.099 5.372 0.042 24.443 0.002 99. 606
8 1.386 52.392 0.325 15.573 0.77 0 0.161 5.18 0.007 24.363 0.002 100. 159
9 1.408 53.629 0.39 15.17 0.432 0 0.081 4.886 0 24.51 0.011 100.517
10 0.596 54.534 0.729 15.713 0. 144 0.091 0.162 3.725 0.019 23.847 0.014 99.574
11 0.695 54.084 0.135 16. 84 0.216 0.104 0.137 2.985 0. 004 25.197 0 100. 397
12 1.539 52.517 0.412 15.316 0.448 0.039 0.161 4.731 0.01 24.55 0.007 99.73
13 1.826 52.471 0.486 14.649 0.737 0 0.13 5.183 0.035 24.398 0 99.915
14 2.378 52.938 0.514 14.636 0.45 0 0.23 5.159 0.052 24.585 0.003 100. 945
SEIME 1.571 52.830 0.373 15.403 0.469 0.031 0.116 4.357 0.023 24.642 0.004 99.818
T4 BT THEG R /%
Table 4 Electron probe analysis results of biotite
WA ALO, Sio, Na,0 MgO Tio, V,0, MnO FeO S¢,0, Ca0 K,0 T
1 14.744 39.287 0.215 19.93 1.448 0.076 0.116 8.494 0.003 0.009 9.555 93.877
2 14.637 39.087 0.321 20.296 1.707 0.025 0.098 8.637 0 0 9.299 94.107
3 15.056 39. 106 0.24 19.87 1.336 0.025 0.134 8.571 0.014 0 9.562 93.914
4 14.926 37.921 0.238 19. 642 1.573 0.051 0.129 8.971 0.023 0.017 9.223 92.714
5 14.904 38.573 0.238 19.905 1.469 0 0.067 9.231 0. 006 0.017 9.346 93.756
6 15.198 38.487 0.28 19.624 1.727 0 0.177 9.61 0 0.026 8.914 94.043
7 14.975 39.133 0.287 20.424 1.433 0 0.141 8.972 0 0 8.708 94.073
8 13.505 39.039 0.193 20.256 1.708 0.164 0.055 9.374 0.018 0.036 9.346 93. 694
9 13.675 39.268 0.241 19.612 2.228 0 0.049 9.531 0.001 0.003 8.467 93.075
SEEIE 14.624 38.878 0.250 19.951 1.625 0.038 0.107 9.043 0.007 0.012 9.158 93. 695
£5 BOICHNTHRELIS TR /9%
Table 5 Electron probe analysis results of apatite
Wy ALO,  Si0, P,0, Nay0  Mg0  TiO, V,0, MaO  FeO Sc,;0; CaO  K,0 Nd203 Ce,05  La,0, 4
1 0 0.923 40.002 0.068 0  0.092 0.026 0  0.037 0.024 54.95 0  0.185 0.391 0.138 96.845
2 0 0.371 41.603 0.095 0.035 0 0.146  0.025 0.053 0 55.649 0 0.109 0.383 0.255 98.724
3 0.016 0.652 40.563 0.231 0.003 0 0.013 0.106 0.005 0.007 55.596 0 0.054 0.391 0.106 97.743
4 0 0.575 39.077 0.087 0.045 0.074 0.066 0.025 0.016 0 54.876 0.015 0.51 0.534 0.244 96.144
5 0.002 0.757 39.591 0.2 0.01 0.092 0 0 0.043 0.011 55.236 0 0.043 0.612 0.401 96.998
6 0 1.104 39.52 0.119 0.039 0.129 0.092 0.044 0.064 0.013 54.912 0.005 0.314 0.859 0.444 97.658
7 0 0.283 41.127 0.121 0.076 0.037 0.053 0.019 0.069 0.021 55.849 0.006 0.141 0.08 0.032 97.914
8 0 0.345 40.115 0.092 0.041 0 0.079 0 0.027 0.03 54.657 0.003 0 0.104 0 95.493
9 0.017 0.494 41.183 0.089 0.013 0 0 0 0.09 0 56.508 0.01 0.152 0.526 0.085 99.167
10 0 0.845 41.476 0.053 0 0 0 0 0.123 0 55.899 0.019 0.369 0.319 0.117 99.22
11 0 0.711 39.976 0.032 0.003 0 0 0 0 0.02 54.917 0.004 0.239 0.359 0.201 96.462
12 0.047 0.394 40.617 0.116 0.032 0 0 0 0.069 0 54.579 0.023  0.38 0.438 0.053 96.748
13 0 0.835 40.54 0.127 0.01 0 0 0.044  0.085 0 54.842 0 0.163 0.654 0.328 97.628
14 0 0.8 39.693 0.092 0.039 0.092 0.026 0 0 0.007 54.768 0 0.293  0.862 0.138 96.81
SEIE 0.006  0.649  40.363  0.109 0.025 0.037 0.036 0.019 0.049 0.010 55.232 0.006 0.211 0.465 0.182 97.397
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Table 7 Energy spectrum analysis results of allanite

TLE (0] Mg Al Si Ca La Ce Pr Nd Pm Sm Eu Gd Th Fe

s 37.04 0.73 9.35 17.82 8.88 4.15 7.81 0.75 2.27 0.13 0.07 0.12 0.15 0.43 10.32
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Fig. 3 Surface scanning distributions of scandium bearing miner-
als
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Study on the Occurrence State of Scandium and Rare Earths in Jiuzigou Phos-

phate Ore, Feng County, Shaanxi Province
WANG Qiang! , SONG Gongshe! , LIU Kai' , WANG Liming?

1. Geological Survey Center of Mineral Resources, Shaanxi Geological Survey Institute, Xi’ an 710068, Shaanxi, China;
2. Shaanxi Geophysical and Geochemical Exploration Team Co. , Lid. , Xi’ an 710043, Shaanxi, China

Abstract; The Jiuzigou phosphate deposit in Fengxian County, Shaanxi Province is a low — grade super — large apatite de-

posit. The average scandium content in the ore is 40 x 10 *°, and the total rare earth content is 0.07% ~0. 13% , all of

which can be recycled. The occurrence characteristics of scandium and rare earth elements in the ore were studied by

means of chemical multi — element analysis, MLA analysis, electron microprobe spectrum analysis and element surface

scanning. The results show that the main carrier minerals of scandium and rare earth elements in the ore are different, and

the occurrence States are also different. There is no independent scandium mineral in the ore. All scandium exists in the

form of isomorphism in diopside, apatite and biotite, with the highest occurrence in diopside, up to 78. 84% , and

21.16% in apatite and biotite; Most of the rare earth elements in the ore occur in apatite in the form of isomorphism, with

a distribution rate of 90.56% , and the rest occur in allanite in the form of independent minerals. In the comprehensive

utilization of scandium and rare earth, rare earths should be extracted and recovered from the apatite concentrate, while

scandium should be extracted from tailings mainly composed of diopside and biotite.

Keywords: Jiuzigou phosphate mine; scandium; rare earth; occurrence characteristics
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