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Table 1 Chemical composition of the ore sample

Li,0 Nb,O, Ta,0; RbO sn  SiO,

MgO  ALO,

CaO K,0 Na,O Fe, 0, MnO S P,04

0.50  0.0024  0.007 0.11 0.016 7026  0.08

1640 040 3.18 431 0.39 0.08 0.013 0.79
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Table 2  Particle size composition of the ore sample

$i 2 /mm PR LL,OM/%  Li,OHi%/%
+0.15 19.46 0.76 29.00
-0.15+0.10 14.18 0.72 20.12
-0.10+0.0.074 11.19 0.51 11.19
-0.074+0.045 14.30 0.36 10.09
-0.045+0.038 4.26 0.29 242
-0.038 36.61 0.38 27.28
ait 100.00 0.51 100.00
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Fig.3 Flowsheet of high intensity magnetic separation test
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Table 5 Result of high intensity magnetic separation test

. o A /% [ 2 /%

ISLLEA PE% 0 TRe L0 TFe

T4 1565 0.61 11.65 2.18 83.4l1
BORED (REERF) 8435 507 043 97.82  16.59
BT GFEREED 10000 437 2.19 100.00 100.00
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Table 6 Result of full process separation test of the ore sample

LT ey, LbOMf/%  Li,OlR/%
RIS 7.11 432 60.23
et 78.65 0.18 27.76
b 14.24 0.43 12.01
SEEHAE 100.00 0.51 100.00
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VENRIEICR 97.82% ARG T 77 o

B PR LOMA/%  LiOlls/%
R 6.00 5.07 59.21
Fen” 78.65 0.18 27.55
e 14.24 0.43 11.92
T4 1.11 0.61 1.32
SEEERTRE 100.00 0.51 100.00
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Table 7 Multi-element analysis result of the final lithium concentrate

Li,0 BeO Nb,O; Ta,0; sn SO, MgO ALO,

Fe,0; K,0 Na,0 P,0;, MnO Rb,0O Cs,0 CaO S

5.07 038 0.0035 0.0019 0.045 65.63 0.14 2247

053 079 0.3

0.028 0.022 0.028 0.012 047 0.026

3 4 #
(1) 26k ) PG T /R DR R, ik,

FRIW T X DO b« XS AT 7>
B DGaE BT A B RS T I X B o) T



5 4 W
2023 4E 8 A

MEESE, W) TREGERET IS FiL THAR

e 87 o

MLA/AMICS ™ #) H 3 53 #1 «  LA-ICP-MS Ot 3
MURAL TSR T B, & TR e
YRy 0 FE R B IR AR RS S, xR PR
TR ST HEARAK S .

(2) MRYEZSLIOH PR AL, 7B — RIR
RSLIG LA b, e T BT -0
WERRZY” BORERE T 2R . 920 s 5o 45 R W .
BN LiO Sh A 0.51% [FEEL AT, R s e v
AR EM-PN10, 8147 DUKE IF 3% 11 % o
2, 33T Li,0 7 4.32%, Li,O [AIZ 60.23%
VR IEBERG R, FRIERRS T SRR e, &
AT T LiyO iz 5.07%, [ CHXE T BRA
59.21% RS 72 i o

(3) SEIE IR B AR TR T E
HEL, AR A IR A BRI, B R R R A
M2, ] gz B R 2 R 2R R R M A P ik
Ppt—E HARAH -

5%

[11JIZ Y, JIAO P P, YUAN 7J S, et al. The exploitation and
utilization of lithium resources and its development[J]. Light
Metals, 2013(5):1-5.

[2] LEE J H. Novel state-of-charge estimation method for
lithium polymer batteries using electrochemical impedance
spectroscopy[J]. Journal of Power Electronics, 2011(2):237-
243.

[3] VN, PhE, B2, &5, EIFRE TR BORIUIR 508
KJEEE ] W =256FIH, 2020(6):110-120.

WU X S, SUN Y, WANG D H, et al. International lithium
mine utilization technology: current status, innovation and
prospects[J]. Multipurpose Utilization of Mineral Resources,
2020(6):110-120.

[4] VU, EHL0, MR R, 55 b A0 B AR B AR A
B KB ECR [T]. A7 225 R, 2022(2):1-8.

WU X S, WANG D H, YANG T T, et al. Lithium mining

industry innovation and disruptive technology under the goal of
carbon neutrality[J]. Multipurpose Utilization of Mineral
Resources, 2022(2):1-8.

[5] BHBvE. SOV A (IR T B B 5T (I, v B D R,
2011(6):20-22.

YIN X H. Experimental study on spodumene flotation at low
temperature[J]. China Mining Engineering, 2011(6):20-22.

(6] 2= 4, T, S, & AT I L2 Yy ik
LW LT). fERR ShiE R, 2014, 33(5):1207-1213.

LI X D, HUANG W F, WEN J L, et al. Study on process
mineralogy and mineral processing technology of spodumene
ore in China Mining Engineering[J]. Bulletin of The Chinese
Ceramic Society, 2014, 33(5):1207-1213.

(71 KK, 7. 2018 “R7F Ik 2502t Jig L] 077 2 5 Al
FH,2019(4):1-10.

ZHU Y M, ZHOU ]J. The development of flotation reagent in
2018[J]. Multipurpose Utilization of Mineral Resources,
2019(4):1-10.

[8] 2= pi 5, RA2E, X2 . JRIE BHOME A7 1B BRI FLBLIR &
R W 725G -, 2021(5):1-8.

LI C X, CHENG R J, LIU X. Research status and prospects of
Chinal[J].
Multipurpose Utilization of Mineral Resources, 2021(5):1-8.

(9] #ih7, HHELJE, JER%, &, 104 o ER Q- P - A A A7 < )8
BRI QAR E W S R S O DL T sr B A,
2019(3):65-70.

LAT Y, TIAN E Y, GONG D X, et al. Natural heavy mineral

spodumene ore beneficiation technology in

anomaly characteristics and ore potential analysis of the
Siyuewu Li-Nb-Ta rare metals ore-concentrated area in western
Sichuan Province[J]. Multipurpose Ultilization of Mineral
Resources, 2019(3):65-70.

[10] BRR, TRARS, TR, 45, )15 0 e 1 DX AIG it 07 450 A7
T SEI WIS (1], 0= 25 &R, 2019(4):55-58.

CHEN C, ZHANG Y S, ZHANG S X, et al. Flotation test of
low-grade spodumene in the Jiulong area of West Sichuan[J].
Multipurpose Utilization of Mineral Resources, 2019(4):55-58.

(T# % 94 M)


https://doi.org/10.3969/j.issn.1000-6532.2020.06.019
https://doi.org/10.3969/j.issn.1000-6532.2020.06.019
https://doi.org/10.3969/j.issn.1000-6532.2022.02.001
https://doi.org/10.3969/j.issn.1000-6532.2022.02.001
https://doi.org/10.3969/j.issn.1000-6532.2022.02.001
https://doi.org/10.3969/j.issn.1672-609X.2011.06.007
https://doi.org/10.3969/j.issn.1672-609X.2011.06.007
https://doi.org/10.16552/j.cnki.issn1001-1625.2014.05.039
https://doi.org/10.16552/j.cnki.issn1001-1625.2014.05.039
https://doi.org/10.16552/j.cnki.issn1001-1625.2014.05.039
https://doi.org/10.3969/j.issn.1000-6532.2019.04.001
https://doi.org/10.3969/j.issn.1000-6532.2019.04.001
https://doi.org/10.3969/j.issn.1000-6532.2019.04.001
https://doi.org/10.3969/j.issn.1000-6532.2021.05.001
https://doi.org/10.3969/j.issn.1000-6532.2021.05.001
https://doi.org/10.3969/j.issn.1000-6532.2019.03.015
https://doi.org/10.3969/j.issn.1000-6532.2019.03.015
https://doi.org/10.3969/j.issn.1000-6532.2019.03.015
https://doi.org/10.3969/j.issn.1000-6532.2019.04.011
https://doi.org/10.3969/j.issn.1000-6532.2019.04.011

« 94 . Wrrera A 2023 4F

Flotation of a Pegmatite Type Spodumene Ore in Xinjiang

Cheng Renju, Li Chengxiu, Liu Xing, Wang Yue, Jiang Peng

(Institute of Multipurpose Utilization of Mineral Resources, Research Center of Multipurpose Utilization of

Metal Mineral Resources of China Geological Survey, Technology Innovation Center for Comprehensive
Utilization of Strategic Minerals Resources, Ministry of Natural Resources, Applied Technology Innovation

Center of Rare Earth Resources of Chinese Geological Survey, Sichuan Rare Earth Technology Innovation

Center, Chengdu, Sichuan, China)

Abstract: This is an essay in the field of mineral processing engineering. Li,0 grade of a spodumene ore in
Xinjiang is 1.04%. The lithium-containing minerals are mainly spodumene, Lithium-Muscovite and
montebrasite. The gangue minerals are mainly quartz, albite and potassium feldspar. Under the condition of
grinding finness -0.074 mm content 79.4%, using self-developed collector EM-PNS51, the concentrate
productswith Li,O grade 5.36%, Nb,Os content 0.071%, Ta,Os content 0.044% and Li,O recovery rate
87.38%, Nb,O, recovery rate 87.33%, Ta,O recovery rate 88.26% can be obtained bythe closed flotation
circuit of one-roughing, one-scavenging, three-cleaning. The comprehensive recovery of several valuable
components in spodumene ore is realized.
Keywords: Mineral processing engineering; Spodumene; Flotation; Collector; Comprehensive recycling
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Re-election of Spodumene from Lithium Processing Tailings in Keeryin,
Sichuan

Mei Yajun, Li Xiaoyu, Li Chengxiu, Liu Xing
(Institute of Multipurpose Utilization of Mineral Resources, CAGS, Research Center of Multipurpose
Utilization of Metal Mineral Resources of China Geological Survey, Technology Innovation Center for
Comprehensive Utilization of Strategic Minerals Resources, Ministry of Natural Resources, Applied
Technology Innovation Center of Rare Earth Resources of Chinese Geological Survey, Sichuan Rare Earth
Technology Innovation Center, Chengdu, Sichuan, China)

Abstract: This is an essay in the field of mineral processing engineering. In order to comprehensively
evaluate the feasibility of spodumene beneficiation of certain lithium tailings in Sichuan, the mineralogy
study of the lithium tailings beneficiation process and the test study of the whole beneficiation process were
carried out. Through MLA/AMICS automatic mineral analysis, LA-ICP-MS laser ablation in-situ analysis
and other technical means, the mineral composition of the tailings sample and the occurrence state of lithium
in the sample were found; On the basis of a series of exploratory tests, the lithium separation process of
"grinding-desliming-floating" was determined. For the lithium tailings with a Li,O grade of 0.51%, the high-
efficient spodumene collector EM-PN10 is used to obtain a flotation spodumene concentrate with a Li,O
grade of 4.32% and a Li,O recovery of 60.23% through a closed flotation process of one roughing, one
sweeping and four finishing. After the flotation lithium concentrate is subjected to high-intensity magnetic
separation, a spodumene concentrate with a Li,0 grade of 5.07% and a recovery of 59.21% (relative to the
raw ore) is finally obtained. The recovery and utilization index of spodumene determined by the test can
provide certain technical support for the utilization of this kind of spodumene tailings.

Keywords: Spodumene tailings; Mineral processing engineering; Collector; High intensity magnetic
separation



