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Table 1 Results of chemical analysis

Li,0 Si0, ALO,

BeO Ca0 Fe,0, K,0 MgO MnO Na,O P,05 Rb,0 TiO, Nb,O; Ta,05 B0,

046 71.78 1451 0.014 258 359 291 149

283 023 0.0451 047 0.003 0.000859 0.099

Wi EET: 2023-10-27

EEWA: D)IE 5 &8 BRI E  (SCIGS-CZDZX-2023002)
TEEREN: BRER (1986-) , &, Bk, TR, TZRFFITNE Y% HAY.
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SIATREH Li,O MiAh 0.46%, SEEIK, B  FEHETYSESHET I UEEA N E, S0
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#E; 5340 Rb,O AIZE & RIURCRI s A HE A0 P,Os WL S R F: BKAa w3,
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1.2 WK woEseq . NG AL TTRAEE.
HahE &R RS (MLA) WiE, Hrked LA-ICPMS # i E e R I H WK 2.

2 LA-ICPMS # 8 T RRMLSTEER/(g/)
Table 2 Results of LA-ICPMS in situ analysis of mineral trace elements
YA e A AR Azt BEET SR WKAE ERA AR SR BERA TR
Li 33838.6 2254193 10335.78 3020.75 4984295 6326.12 10.13 99.74 306.33 4404.53 141.19 128.43
Li,0 72511.28 48304.14 22148.09 6473.04 10680632 1355597  21.7 21373 656.42 943829  302.55 275.2

SiO, 62.58 49.49 47.71 45.81 0.29 62.27 66.62 63.99 98.01 64.04 0.56 0.08
Al 153076.16 129 876.05 177 437.17 206 849.37  79.03 0 115514.27 103 252.66 1 035.77 103 771.09  273.03 92.86
K 37.01  96920.71 87312.08 86661.11 0.42 7115.17 770.96 129 182.78 54.74  226.36 429 0
Na 720.42 669.24 110795 2220.2 3.01 0 8180577 1911.96 2729 1045092 113.29 1333
Mg 3.31 11.83 11.47 8.52 8.95 1 051.14 0.48 2.32 10.35 1.67 7.94 11.97
Ca 201.54 207.38 145.89 133.12 160.24 0 104481 23939  568.65 160.62 383 806.18 381 887.14
Ti 53.71 221.8 84.06 194.2 66.02 0 0.7 1.58 235 16.24 534 52.49
Mn 589.6 5666.95 252859 1652.77 243 585.59 544.45 19.16 8.01 3041.83 1035 23457 34 880.29
Fe 253285 5361641 30304.87 17399.75 130721.8 0 8.87 40.8 307.45  880.31 701.6 1585.49

P,0; 0.03 0.03 0.03 0.03 40.09 30.48 0.12 0.05 0.32 0.02 42.42 41.25
Be 1.44 11.8 19.45 19.39 0.02 0 2.99 0.23 4322 4645898 0.08 0.83
B 5.39 12.86 110.82 167.52 025 1139991 239 2.58 619.45 5.87 0.83 1.77
Cu 0.35 0 0.22 0.34 0.04 135.83 3.12 0.35 421 0.76 0.07 0.17
Zn 7.13 639.56 502.67 395.7 405.61 1219.94 0.32 0.25 107.98  91.93 0.69 1.84
Rb 1.78 8889.62 655642 5184.14 0.09 0 3.12 4423.54  0.83 248.26 0 0.01
Zr 0.21 0.01 0.05 0.31 0 0 0 0 0.01 0.25 0.02 0.28
Nb 0.34 250.66 28.41 141.32 0.01 24.08 0.09 0 0.03 0.07 0 0.04
Sn 226.45 166.63 2717.52 647.21 0.25 158.37 0.54 0.4 13.85 1.1 2.03 3.45
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Table 3 Composition and content of Lijiagou solid waste minerals
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Fig.1 Spodumene columnar monomer particle
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Table 4 Results of energy spectrum analysis of spodumene
chemical components

M=t ALO; Si0, MnO FeO Na,O

F 29.62 69.79 0.47 0.10 0.02
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Fig.2 Quartz, muscovite solution replacement spodumene
PR AEAEAERE AR A = BRI R B, 1

ZEAHIL, AaBA RN ERE T

AR A FR e TR = B BN R

ANEE A A .

22 ¥R
A EENET Y, 22
KR, KRR W 8 mm, FEMIAMND. S AN
A REE AT A R AR 5, A EMAER . HAR
B, DESRARERS.
x5 GHANERDEELEINER%

Table 5 Results of energy spectrum analysis of chemical
constituents of beryl

W5 Na,O AlO, Sio, FeO Cs,0
Fiy 0.84 21.46 77.05 0.28 0.37
e BRI OVERTIBeO, FAHHUH S SRS B s .

g2 EEENL. KA. ARETYEL
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Fig.3 Beryl associated with orthoclase
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Table 6 Results of energy spectrum analysis of chemical
constituents of niobium tantalum minerals

WA MnO  FeO Nb,O; Ta,O5 TiO, SnO, CaO

F¥1052 0 9.67 5977 1925 054 022 0.04
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Table 7 Results of chemical composition analysis of quartz
by energy spectrum

M=y Sio, ALO; K,0 FeO

T4 99.27 0.43 0.08 0.06
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Fig.5 Quartz encased in plagioclase
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Table 8 Results of energy spectrum analysis of chemical
constituents of albite

MW Na,0O  ALO;  Si0, Ca0 K,0 FeO

¥ 11.46 19.46 68.70  0.15 0.19  0.04
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Table 9 Results of energy spectrum analysis of chemical
constituents of potassium feldspar

R e B %

WA
K,0 Rb,0 Na,0 FeO BaO MnO

ALO;  SiO,

1819 64.69 1641 032 0.16 0.08 0.14 0.01
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Table 10 Results of composition determination of muscovite by energy spectrum

A5 F TiO, ALO,  SiO, K,0  FeO Rb0 Na,0 MgO MnO  ZnO  Cs,0
Ey 0.46 0.41 35.35 47.86 11.24 3.37 0.36 0.10 0.63 0.14 0.04 0.05
BB VRS M FILL,OMA,0, RPHE S L& EHWE.
28 EBrnf RS, Bk, B, 48, AN, RS EREAN
BB e R R 11, B 4. K WS s, o 080, B &
xR 11 BB UFERTEEDITETR%
Table 11  Results of energy spectrum analysis of biotite chemical constituents
W] MgO AlL,O,4 Sio, K,0 TiO, FeO MnO Rb,0 V,05 7Zn0O Cr,0,4
T4 8.10 18.59 36.65 10.03 3.52 22.64 0.34 0.05 0.06 0.01 0.01
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Fig.6 Flow chart of manual sand sample separation
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Table 12 Results of screening and re-sorting of manual heavy
sand samples

Li,0 Li,0 %

FiZf/mm  EEPRE HEE/E UER% S B TE%
=
B 999.8 5.1 1.13 1246
a1 FHT 30086 152 0555 1842
BE 26745  13.5 0347  10.24
MME - 66829 338 0.56  41.12
HY 81.9 0.4 1.59 1.44
1405 EPﬁE 457.8 2.3 0.587  2.96
7y 403.4 2.1 0307 137
Nt 943.2 4.8 0.55 5.77
HE 781.2 39 0871 751
FHT 23935 121 0552 14.57
054025 BT 20973 106 0289  6.69
ANt 52721 266 049 28.76
B 126.3 0.6 1.13 1.57
Wy 889.2 4.5 0.503  4.93
025+01 By 13251 67 0287 419
AME 23406 118 041 10.69
oY 33.8 02 0995 037
i 291.8 1.5 0425 137
0.10.076 7y 523.6 26 0263 152
Nt 849.2 43 0.35 3.26
H=E 343 0.2 0.68 0.26
Lt 417.6 2.1 0368  1.70
-0.076:+0.038 BT 14392 713 0222 3.52
ANt 18911 96 0.26 5.48
-0.038 18044 9.1 0247 492
&t 197833 1000  0.46  100.00

MR A @ B 6 50 KL A 2048, Li,O
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@ Li,O fEM KL g 73 AT 50, +0.1 mm 3 A F N
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N 23%; @ ZEFVEERT SRR B EE
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Fig.7 Analysis results of Li,O in light ore of each grade
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Fig.8 Analysis results of Li,O in medium ore of each grade
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Fig.9 Analysis results of Li,O in heavy ore of each grade
0.32 mm KL RV [ o BRI e A SRR
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Table 13 Spodumene size distribution

B /mm +0.32 -0.32+0.16 -0.16+0.08 -0.08+0.04 -0.04+0.02 -0.02+0.01 -0.01 Ty
ﬁ%ﬁg % 0.00 25.54 59.50 11.99 2.29 0.62 0.06 100.00

4 EHBRFRA
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Table 14 Determination of the dissociation degree of lithium

pyroxene
Fi 4% /mm FEE Y% W& EY% FR T L
+0.1 32.00 6.541 73.18
-0.1+0.043 38.18 4.163 79.54
-0.43+0.02 23.74 3.832 96.26
-0.02 6.09 2.890 99.31
ait 100.00 4.767 80.69

*15 ERTELRY

Table 15 Elemental composition of lithium
TR K7 Li,O Li,0 Li,O

EEY% % FLEY% RS H/%
i 569 725113 041260  89.69
IS PRN 2.11 0.6473  0.0136 2.96
A 7.64  0.02137 0.001 63 0.35
R 22.87  0.00217 0.000 50 0.11
Vg 3240  0.06564 0.02127 4.62
B BE <0.1 4.83041
o Pt <0.1 221481
WEERARE <0.1 4.9842
HoAth !@EE\%E 29.3 0.1 13556 0.010 4 225"
sl <0.2 0.943 83
J5 A <0.1 0.027 52
AR A <0.1 0.0302
HoAth
it 100.00 0.46 100.00
B R 100.00 0.46 0.46 100.00
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SN 7.25%, FEWTERS RN 89.69% .
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Process Mineralogy of Solid Waste Minerals from Lijiagou Spodumene
Mine and Occurrence State of Lithium

CHEN Yanqing, WU Junfeng, CHEN Lin, WANG Panpan
(Sichuan Bureau of Geology & Mineral Resources, Chengdu Analytical & Testing Center, Evaluation and
Utilization of Strategic Rare Metals and Rare Earth Resource Key Laboratory of Sichuan Province, Chengdu
610081, Sichuan, China)

Abstract: This is an article in the field of process mineralogy. Lithium is an important rare metal, which is
widely used in metallurgy, machinery, chemical industry, ceramics, glass building materials and other
industries, and becomes an important part of new materials. In this study, solid waste minerals extracted
from Lijiagou spodumene mine were selected for systematic process mineralogy research. It was found that
the main lithium containing minerals in the solid waste minerals were spodumene, followed by lithium
muscovite, a small amount of lithium mica, iron spodumene, lithium manganese phosphate, lithium
tourmaline, etc. Spodumene was the main recovered minerals. The distribution size of spodumene mainly
ranges from 0.04 to 0.32 mm. In the coarse grade, the dissociation degree of spodumene is relatively low, not
more than 80%, and the total dissociation degree is 80.69%. The theoretical grade of Li,O in concentrate
product is 7.25%, and the theoretical recovery rate of concentrate is 89.69%.

Keywords: Process mineralogy; Lijiagou; Solid waste mineral; Spodumene; Occurrence state of lithium;
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