5
2020 4 10

R 5H A No.5

Conservation and Utilization of Mineral Resources

Oct. 2020

B T 4 7 B H L V0 LK B o S MR R S B 5

FHE, BRI, THE, Gk, B, ZRFE

L YRR @RI e A IR 7] BRSP4 710054 5
2. BRVGA @i AR A R R BRpY v L 723306

FESES TDI] XEIRIZEE:A XE4HS:1001 -0076(2020)05 - 0054 - 08

DOI:10. 13779/j. enki. issn1001 - 0076. 2020. 05. 007

T BV E L PR B 2 A m T, P AR M BTA (13K 59. 65 x 10 7° AT LR A IR T . SR i BB 2
ez 2 o0 R A LT BRAET B 7 M JMLA ST B G ER T 40 45 T BB YOS 40 T R TR 19 Bos R IRAPIRAS T 5T, B BT IR
PR PP LA R PR LS SR A . PSS SRR 07 41 T B S B ), B 28 Bt [l GO WA T 4™ 1y v, 43331
NUSEREAT SAINAT PR - 2PN R BB A BR R B R A A DN A SRR B R A R A 0 A AR
84.36% , HULERLBA FNERERE" Hh 1 70 A5 BRI 15. 64% o ASHEFE R o 7 ] e 4% 2R S OB, - d 0 A I

A B AR UL AR S A
e

PR EEALIA s PUBRREERAT s LT BUARH 1 s AR S

5

i

Sc JE— M N 7T BT  ERZ R Bl | KCHE RAT
TN SR EA A EEN TN E, KA
“PEMICET R T IR HRE , B R B
BUGPRAN LR D1 325 9 1k, T 5045 i 1 oK B
SEGUR ), B AR A s R AL 2 M T, b R E R
JEAS [R) S Y 1 P AR R WA AR 25 5 B BT L B A A
G2 TR A R IR, £ R R
AW, A A AN I Bk BT E N R SR E R B R 2
—o DAL, BUBT IR A [l e A0 A R AT B Y 22 B M
R 7 37

Bl P 45 1 B SR ALY PLER B Bk IR 2 B R AR T
IR BRE B B LR BB AN 0 e S A AR B, B
FRERR BT A BEIK 59. 65 x 10 7° (U X FHL7ED A iy
WRAF AR S 73 A1 U H AT B A — > 2Tl L REE R IA
Wo AWFFEN H BTE T AU SUES O b BIRAARE,
R GUED A R LB, S A KT IR R R A
W B B 25 [ AR A AR B AN B A I , X )
Lok G M BLIR IS 0 B T 2 B A —E s F1E

W FS B #A:2020 — 04 — 13

Mo
1 EE&SI T RMR T i&

FEMR A ST X, B e SR e P He etk 17
VIR R 7 RS S, i % 30 mm x 25 mm (5%
120 mm x30 mm x0.03 mm [{5 5, E32H T DA
SN E 0 A1 A PERRAE B 4 R B A 454
P o FEl 4535 A6 A9 20 mm x 30 mm x 0. 03
mm $REF R, B FERE /- S w1 5 B, 2 E B
PR ) SORAEIRAS o FLUCKEAE i e i TR &) S 4
e Zo0E A E S HT A RS & - 0. 074 mm,
MLA 5 ¥ 8 & B A i R4y +0.074 ., - 0. 074 +
0.038, —0.038 mm =4SR5 Hil B IE 6 Ao

FE BB 2T R T T S BRI Kot
R AT e P62 VG b 6 ST 5% e A B2 )
TEK o HE R B A N R R 8 R O L
( %143 CARL ZEISS Axioskop 40) ; ¥ S50 8 1 4 Wik
MR 26 E FEI MLA650 & 48, 8.4 FEI Quanta 650 49
i fL45% \EDAX Apollo X B35 % MLA # 4 3. 1 hitA
AT B FARET 3 A e v ] i S5 3] A5 Jm) P4 42 o

EE® ST 9P (1985 - ), &0, WG R, R TR, L, EZNHE T ZH P W5E. E - mail :525510116@ qq. com,



55 SRRCHE , 55 - RV P EL LI DLBRRE R ™ h SR AP AR S5 55

L S R F A T2 7 (JEOL) JXA - 8100
RS

R AT

Table 1 Chemical analysis resulis of the ore

2 W RYIRAEK

Component ~ TFe MFe FeO V,0; TiO, Sio, Na, O

Content/% 31.88 20.65 18.34 0.375 6.09 25.515 1.315

2.1 W RMAZERS

Component  Al, O, Ca0O P,0; MgO Pb Cu Zn

WA ZICRM AT AR I 1, e 1 Al

Content/% 11.62  6.71 0.0725 4.425 0.005 0.009 0.010

A E TR N Bk, TFe f fi 31. 88% , MFe fh fii

Component Sc, 05 S MnO As K,0 LOI

20.65% o HopPEAERR B BTAE AT LZR G B, dh A2y

Content/% 59.65 0.755 0.27 0.002 0.135 0.115

B4 Ti0, 6. 09% , V,0, 0.375% , Sc,0, 59.65 x 10°,
PINSESIRTEIOE

T :Se, 05 B4/10 7% TFe /R 4k, MFe 2R MLk o

a — DL 32 00 < SR ) 2 BN R ) 2 R A1 T PR 08 A B 54 5

boe — EAAELE OB A IR AT LTINS AU, R

AR d e - BB S ERE R W HA B YCR I 5 W B A A AL S BT A SR 5 £ - BB B AR AR AT T R Bk
TR (AT B A 5 ¢ — REBR™ S 055 HOR A T4 P ST HUIR S5 K s h — REBRAT T @R AR AR S 1 o Aug — 85 A7, Hy — S8 5% 7, Hbl
— N, Act - BIEAT , Chl - G847, Pl - BH- AT, Zo — i 1, Mag — BEBRAT , Tim — BRBRA™, Py — B8kH™, He - BRI

LR ER AT C R (W EELT o b s

Fig. 1 Microscopic characteristics and structure of the magnetic iron ore
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Table 2 Mineral composition and raletive content of the ore

Mineral name Content/ % Mineral name Content/ %
Plagioclase 30.33 Epidote — Zosite 0.02
Augite 14.50 Pyrite 0.55
Amphibole 2.50 Pyrrhotite 0.15
Chlorite 3.06 Chalcopyrite 0.02
Actinolite — Uralite 7.50 Apatite 0.06
Hypersthene 2.50 Quartz 0.07
Laolinite <0.01 Calcite 0.03
[Imenite 8.54 Other 0.22

Magnenite 29.93
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Table 3 Electron probe analysis results of pyroxene,amphibole and actinolite — uralite

Points Mineral name Na, O MgO Al O, Si0, FeO TiO, V,0, Se, 04 Ca0 K,O0 Total

1 0.378 16.118 2.248 52.936 8.351 0.306 0.117 0.019 19.910 0.012 100. 395

2 0.422 14.947 2.130 52.705 7.126 0.630 0.065 0.025 21.265 0.017 99.332

3 0.438 15.531 2.386 52.587 7.938 0.628 0.039 0.021 20.623 0. 000 100. 191

4 0.442 15.057 2.129 52.909 6.707 0.342 0.013 0.017 20.955 0.021 98.592

5 0.435 15.994 2.720 52.454 9.141 0.644 0.129 0.013 18.301 0. 000 99.831

6 0.357 15.190 1.933 52.252 7.239 0.252 0.182 0.024 21.119 0. 000 98.548

7 0.423 14.759 2.402 51.525 8.002 0.521 0. 000 0.019 20.521 0.013 98. 185

8 0.435 15.994 2.720 52.454 9.141 0.644 0.129 0.013 18.301 0. 000 99.831

9 Augite 0. 000 14.932 2.484 52.104 7.336 0.450 0.091 0.011 21.699 0. 000 99.107

10 0. 000 14.992 2.283 52.683 6.472 0.288 0.143 0.029 21.891 0. 004 98.785

11 0.000 14.322 2.079 52.710 6.950 0.360 0.117 0.029 21.467 0.010 98. 044

12 0.357 15.190 1.933 52.252 7.239 0.252 0.182 0.024 21.119 0. 000 98.548

13 0.421 14.679 2.303 52.201 7.059 0.360 0.039 0.030 21.388 0.018 98.498

Average 0.316 15.208 2.288 52.444 7.592 0.437 0.096 0.021 20. 658 0.007 99. 068
Points Na, O MgO Al O, Si0, FeO TiO, V,0, Se, 0, CaO K,0 Total

1 0.002 23.057 0.934 54.007  21.89%4 0.138 0.012 0. 000 0.539 0. 000 100. 583

2 0.009 23.500 0.782 54.101 22.107 0.052 0. 000 0.005 0.616 0. 000 101.207

3 0. 000 23.766 0.822 54.022  21.012 0.000 0.112 0. 006 0. 606 0. 000 100. 362

4 0.020 25.512 1.072 54.365 17.034 0.243 0.025 0.021 1.242 0.009 99.545

5 0.022 26.047 1.253 54.253 17.802 0.225 0.050 0.005 0.685 0. 000 100. 342

7 Hypersthene 0.024 26.123 1.169 54.453 17.243 0.000 0. 000 0.000 0.610 0.002 99. 624

8 0.042 25.440 1.253 53.876  17.946 0.190 0. 000 0.003 0.813 0.004 99.567

9 0.020 25.512 1.072 54.365 17.034 0.243 0.025 0.010 1.242 0.009 99. 545

Average 0.017 24.870 1.045 54.180  19.009 0.136 0.028 0. 006 0.794 0.003 100. 097
W Na, O MO  ALO,  SiO, FeO TiO, V,0,  Sc,0, Ca0 K,0 Total
1 2.000 13.793  10.779  43.878  11.665 2.456 0.038 0.032 11.505 0.828 97.425

2 2.000 14.051 11.030  44.073 11.615 2.697 0. 000 0.041 11.562 0.808 98.222

3 2.461 13.995  12.580  42.591 10.762 3.063 0. 140 0.009 11.134 1.046 97.781

4 2.000 12. 847 11.229  43.275 12. 346 2.727 0.190 0.022 11.308 0.892 97.199

5 2.349 13.545 11.970  42.137 10.321 3.141 0.076 0.034 11.325 1.021 95.919

6 2.494 13.693  11.547 42.897 10.723 3.407 0.102 0.039 11.384 0.931 97.217

7 2.575 12.663  12.574  41.759  10.535 3.561 0.077 0.005 11.289 0.996 96. 034

8 Amphibole 2.572 13.482  11.619  42.368  11.268 3.371 0.204 0.010 11.269 0.946 97.109

9 3.025 13.182  12.076  42.372  10.839 3.329 0.064 0.035 11.057 0.471 96.450
10 2.789 13.301 11.854 42.040 10.855 2.942 0.280 0.009 11.181 0.480 95.731

11 2.754 13.395  12.096 42.138  10.163 3.007 0.089 0.028 11.038 0.451 95.159
12 2.760 13.459 11.792  42.535 10. 803 3.137 0.038 0.047 11.076 0.494 96. 141

13 2.670 13.188  12.883  42.368 9.497 3.743 0.076 0.039 11.415 0.601 96.480

Average 2.496 13.430 11.848 42.649 10.876 3.122 0.106 0.027 11.273 0.767 96. 682
o Na,0  Mg0  ALO,  Si0, FeO TiO, V,0,  Sc,0, Ca0 K,0 Total

0. 000 15.687
0.000 13.875

1 .502 53.104 12.153 0.266 0.026 0.011 12.061 0.020 96. 285
2

3 0. 000 16. 882

4

5

. 003 52.523  10.515 3.546 0.013 0.010 13.433 0.046 96.371
.562 54.689  10.951 0.035 0.026 0.013 11.470 0.008 95.966
787 54.147  12.929 0.142 0. 000 0.018 12.037 0.044 97.140
787 54.147  12.929 0.142 0. 000 0.018 12.037 0.044 97.140
0. 000 15.159 . 817 52.553 12.713 0. 106 0.013 0.023 12.131 0.036 95.989
Average 0.000 15.492 .076 53.527  12.032 0.706 0.013 0.016 12.195 0.033 96.482

M A L 15 KV R 1 x 1078 (A) JRBE T wm,

0. 000 15.674
Actinolite — Uralite 0. 000 15.674
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Table 4 Electron probe analysis results of magnenite and ilmenite
Points  Mineral name  Na,O MgO ALO, Sio, FeO TiO, V,0, S, 0, Ca0 K,0 Total
I 0.000  0.100  0.673  0.079  90.745  0.742  0.917  0.003  0.000  0.000 93.256
2 0.000  0.090  0.850  0.033 88.258  1.377  0.980  0.006  0.000  0.021 91.618
3 0.024  0.054  0.654  0.040  89.340  1.263  1.134  0.003  0.000  0.013 92.529
4 0.032  0.181  0.894  0.022  88.228  1.759  0.953  0.000  0.000  0.000 92.078
5 0.000  0.052  0.619  0.005 90.204 1.625  0.902  0.003  0.000  0.007 93.423
6 0.024  0.054  0.560  0.040  89.330  1.263 1.180  0.002  0.000  0.013 92. 469
7 Magnenite o 600 0.052  0.550  0.005  90.080  1.625 0.902  0.002  0.000  0.007 93.423
3 0.000  0.105  0.776  0.033  88.258  1.377  0.936  0.003  0.000  0.021 91.516
9 0.000  0.100  0.579  0.043  91.200  1.218  0.898  0.000  0.018  0.012 94.068
10 0.000  0.010  0.156  0.016 88.642  1.393  0.774  0.002  0.000  0.000 91.006
Average 0.008  0.080  0.631  0.032  89.429  1.364  0.958  0.002  0.002  0.009 92.539
Points Na, O MgO AlLLO, Si0, FeO Tio, V,0, Se, 0, Ca0 K,0 Total
1 0.040  1.420  0.050  0.010  47.100 48.170  0.200  0.007  0.130  0.010 97.130
2 0.000  1.230  0.030  0.020 46.720  50.480  0.330  0.005  0.030  0.020 98.870
3 0.000  1.690  0.030  0.030 46.050 48.670  0.450  0.005  0.000  0.000 96.980
4 0.030  1.570  0.000  0.050  45.240 49.740  0.250  0.000  0.000  0.000 96. 870
5 0.010  1.690  0.020  0.020  44.690 50.270  0.270  0.010  0.000  0.000 96.990
6 0.110  0.440  0.000  0.060  43.520 51.260  0.250  0.000  0.000  0.020 95.670
7 lment 0.050  0.570  0.010  0.040  44.550 50.620  0.150  0.002  0.040  0.000 96. 040
8 0.000  0.130  0.000  0.040  47.420 49.700  0.190  0.000  0.000  0.000 97.480
9 0.000  0.080  0.020  0.020  46.800 51.240  0.160  0.000  0.000  0.000 98.360
10 0.000  0.020  0.000  0.010 46.330 46.620  0.430  0.006  0.010  0.000 93.420
11 0.040  0.000  0.000  0.050  46.530 49.140  0.470  0.006  0.130  0.010 96.380
Average 0.030  0.800  0.010  0.030  45.900 49.630  0.290  0.004  0.030  0.010 96.740
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Table 5 Distribution of scandium in bearing minerals

Minral Mineral Se, 0, Se, 04 Distribution
name content/% Content/% Metal Content/% /%
Clinopyroxene  14.50 0.021 0.0030 49.20
Amphibole 2.50 0.027 0.0007 11.31
Actinolite 7 554 016 0.00012 19.39 84.36
Uralite
Orthopyroxene 2.50 0.006 0.0002 2.42
Ilmenite 8.54 0.004 0.0003 5.52 15. 64
Magnenite 29.93 0.002 0. 0006 9.67
Total - - 0. 0060 100. 00

4 PESET Y HFESE
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Table 6 Scandium content in concentrates and tailings

The name of Nature of Sample

ore block the sample size 36,0, x107*
Qinggou(F74)) iron ore concentrate one 17.00
Tailings two  69.75 ~70. 35 ,average 70. 05
Pengxin([f4#%) iron ore concentrate one 19.90
Tailings three  80.3 ~88.7,average 84.5

joem | Sc]

abie.d =R EHEAT SINA BB FIBRERST BSE KR e f g h - 0B NEAY Se Ko WK

B2 TR oTR K

a.b.c.d - BSE images of pyroxene, hornblende, magnetite and ilmenite; e .f.g.h — Ka Surface scan of Sc

Fig. 2 Surface scanning distributions of scandium bearing minerals
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Study on the Occurence State of Scandium in Bijigou Vanadium - titanium Mag-
netite in Yang contry, Shaanxi Province

GUO Cailian' , CHENG Laishun®, NING Xinxia', XIANG Hong', CHEN Binglong', WU Tianjiao'

1. North West Geological Institute of NonFerreous Metals, Xian 710054, China;
2. Shanxi Nonferrous Metallurgical Mining Group Co. , Lid. , Yangxian 723306, China

Abstract; The Bijigou vanadium — titanium magnetite deposit in Yangxian country, Shaanxi province is a polymetallic de-
posit, among which the associated scandium grade reaches 59.65 x 10 ~°, which can be used for comprehensive recovery
and utilization. The occurrence state of scandium element was researched by microscope, chemical analysis, electron
probe micro — analyzer( EPMA ) , mineral liberation analyser( MLA) and EDS maps image, etc. The research provided
important basis of science evaluation and comprehensive utilization of scandium. The results showed that there was no in-
dependent scandium mineral in the ore. The scandium occured in augite, hornblende, actinolite, actinolite — uralite, hy-
persthene, magnetite and ilmenite in the form of isomorphism. The distribution rate of scandium accounted for 84.36% in
non — metallic minerals such as augite and hornblende, while 15.64% in magnetite and ilmenite. The research achieve-
ments reveal that augite and hornblende separation technology is the key to extract scandium from vanadium - titanium
magnetite.

Key words: Bijigou in yangxian country; vanadium — titanium magnetite deposit; scandium; the bearing minerals; study
on the occurence state
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