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Table 1 Results of chemical analysis of tailings
2K Li,O Sio, ALO, BeO CaO TFe K,0 MgO
HEFR 0.44 74.14 13.89 0.046 3 0.12 0.68 2.61 0.05
A5 0.64 76.69 14.15 0.0339 0.39 3.06 2.80 0.13
4K MnO Na,O P,0O; Rb,0 SnO TiO, Nb,O; Ta,Oj
HEFR 0.036 427 0.14 0.012 54 0.006 1 0.023 0.004 417 0.002 391
25 0.057 3.92 0.13 0.002 64 0.007 1 0.050 0.002 411 0.001 066
R2 BV HHYERRBENEE/%
Table 2 Mineral composition and relative content in tailings
FEY W) W) WEEMRT Y (3L2%)
ARk WER B5NE TWAR BER FERW WA RR (PR #EE)D
fx 365 35 AKE 10 B gk, B S, B SHA. R
#EA 40 34 EAEagt 7 7 Babh, WA, BEERA . WA, S
WG 45 6.5 RN, BEAKCA. MEA. R, 8

e ATERERET WA MME- ST P, BOSsy . NE . R EER EE KA R WA MRE- S -
BRI WO, SR B BYE. TG, &40 AL WS, ¥on . KBGO

MR LA SRR SRR BT A
HLBRE TS 70 T 45 R L3 3~6. HME A il 7
AR, B, Mo ORMN. A S
RN, BB WS, EE b, B
SHEATHLOERMEEMN. AR, SEHRNA
B, Mgt s sEer. BERZERN
FH e B M AL 2 123 REVE A I 45 SR LK 6,
H LR P38 Nb,O5 59.50%, Ta,05 19.62%, 4
HK V3% NbyOs 56.11%, Ta,0 22.98%, #H

Bk BIAERRAN . PetHEY) BN kAR

2, SEAFF, EEAEERT . W
TN 2Lt L

R3 ERAUFERDBEESITER %
Table 3 Results of energy spectrum analysis of spodumene
chemical components

by ALO; SiO, MnO FeO Na,0 (CaO
FERPIME 2943 6961 022 069 0.05 /
ZHWEFEYIE 2955 69.78  0.53  0.13  0.01 /

e BB TTIEEIL,0, RPHUE S SLhr & A

F4 EEERTEEENESER %

Table 4 Results of energy spectrum

determination of lithium muscovite

I A Na,0 ALO,  SiO, K,0  FeO Rb,O MnO Cs,0  ZnO F TiO,  MgO
FEE RSP 8 0.10 36.77  48.03 1148  2.78 0.66 0.16 0.02 0.01 / / /
S SRS OLIE] 0.05 36.14 4834 1143 284 0.60 0.25 0.06 0.02 019 0.5 0.03
T BERE A M BILLOMHA,0, FrhHE 5 %brd BA W%
#5 BHANERDEEITER% 13 RBFAAREREH. His
Table 5 Results of energy spectrum analysis of beryl B NS /N IR B E, AN TR
chemical composition
Wl Na,0 ALO, Si0, Cs,0 FeO ZnO B, KANANEE . FIER R — <05 mm, Z=54

FHEPHM 104 2136 7684 049 026 0.0l P — <1 mm. JiAS5HMIE O 58 iR, MR
FHUTHE 099 2127 7693 064 018 HCT 4L SR A O A 7 R
T BEWTCIARIBeO, R E 5 Sibr & i 22 EHORMGE, BgER, ATEUOET B4,



6
2024 4F 12 H IormE. WL B RET L L M FRALGRARS « 201 -

*6 BEEHN WFER T EEIE DTSR/ %
Table 6 Results of energy spectrum analysis of chemical
composition of tantalum niobite

I 55 TiO, MnO FeO Nb,0s SnO, Ta,0; WO,
FEETFHME 030 1082 897 5950 0.79 19.62 /
ZEFRVTHME 080 114 819 56.11 0.09 22.98 043
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AL X B E B Y5 SEY) L
WEAAE, oAb,
2.1 B8R E3 {#EEAa5HKA. PKAEE

MV 2 DUHLRREIR S, 2 AR 2 Fig.3 Spodumene associated with potassium
feldspar and albite
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B4 fEEA2aRitRdaRaRhAEER S
Fig.4 Fine-grained columnar hemidiomorphic crystal
spodumene embedded in lithium muscovite
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1 2ERBFTREEA

Fig.1 Columnar monomer particles of spodumene

.

Es Ea (1) 58% (2) F4%
Fig.5 Associated spodumene (1) and quartz (2)

2 ERAEREVRSEACGNARESE, &
EAES T AEEEA
Fig.2 Columnar idiomorphic crystal spodumene connected
with lithiomite and quartz, and part of spodumene transformed 6 A (1) 5AR% (2) &%
into lithiomchlorite Fig.6  Associated spodumene (1) and quartz (2)
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Fig.7 A bladed monomer lithium muscovite in tailings
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Fig.8 Connected lithiommuscovite and albite
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Table 7 Particle size distribution of spodumene in Jiajika and Lijiagou tailings

4% /mm -0.5+0.32 -0.32+0.16 -0.16+0.08 -0.08+0.04 -0.04+0.02 -0.02+0.01 -0.01 “Fy
R4 /% 1.44 20.95 43.08 19.31 7.38 3.72 4.12 100.00
ZEF VIR 4.26 42.89 38.48 7.81 2.48 1.32 2.76 100.00

32 #RnE

MER = BERLEE /3 A 10 HRmf A1, HEERE
R = BERLRE 2 A1 4E 0.02~0.16 mm KL 20
Bl. Z2RWEN 8 [ = Bk £ 25 i 78
0.01~0.32 mm 7275 [ .

4 ANLEBWHHR

T B TR R 500 R A H AR T
Li 75 40 40 % LI h o I A0 A R L X R i
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Table 8 Results of dissociation of Jiajika spodumene

®9 FROEEFELAMBENELER

Table 9 Test results of dissociation of Lijiagou spodumene

s =7 3% > =R BT RE .. .
i /mm PR TSRS ERIE% BiZ/mm 402 -0.2+0.1 -0.140.043 -0.43+0.02 -0.02 &l
+0.1 4778 6.983 83.01
0.140.043 38.55 2083 89 61 FERMY% 4202 33.55 14.43 7.95  2.05 100.00
-0.43+0.02 11.90 3.118 96.65 j%% 10357 8973 2517 2037 7.097 8.033
-0.02 1.77 4.463 99.22 -
o 100.00 4929 85.96 fABIZ/% 81.41 8532 88.03 9730  99.54 83.82
#z10 EE=BRENH
Table 10 Particle size distribution of lithium muscovite
Hi42/mm 4032 -0.3240.16  -0.16+0.08  -0.08+0.04  -0.04+0.02  -0.02+0.01  -0.01 “Fy
IR A RERE 2 Ai/%  0.33 6.55 33.14 35.00 15.07 5.67 424  100.00
RN A SR A% 1.48 15.56 27.39 20.00 14.91 10.62 10.04  100.00

T, SRR 1.

ME L 120875, (D FHAHX RS Li,0
AR RHRLZAR O B T A 2R A X AR
(2) FEERAZEZ0H R ) Li,0 R 20 73
AL, MAEARL AT R, (3) R
A28 80 RN FE AU 97 A By, T A 2 R 20
HEAR. (4 FERREF SREE. b =y
Li,O & & 20—, EARKS S, HE
73 LiO & EARR L, mAE s e i 2> Li,0
FARTEUR . ER—KiZed, WEF FIEY Li,0 &
BIZHT
*11 BEREEN (AILEWBH) o, ZiksgER

Table 11 Results of screening and re-sorting of Jiajika tailings
(manual heavy sand samples)

#x 12 SBERIRFFEET (ALEWH) o =
REER
Table 12 Results of screening and re-sorting of Lijiagou
tailings (manual heavy sand samples)

. ke = . . HMLi,0
Widy/mm  EikS4H ER/e FEER% Li,0% éﬂgﬁ%/%
G0N 4746 3.8 221 20.99
et 27302 219  0.509 27.80
-0.5+0.076 i
B 4889.1 392 0.295 28.85
Nt 80939 649 048 77.64
HY 923 07 1.235 2.28
R 852.5 6.8 0278 4.74
-0.076+0.038
B 1816.0 146 0.136 4.94
Nt 27608 221 022 11.96
-0.038 16244 13.0 032 10.40
&t 12479.1 100.00 0.40 100.00

5 #AWNRARES

#3T LA-ICPMS ¥ 80 70 2 JELfr 20 W7, 4
& MLA 090 [ 3 B r i, X-5T 2400 5 7 51 4
WEo R B S e i, W A )

o e . . RLi,0
Figl/mm  EikpcH HE/E PE/% Li,0% %Z‘ﬁ%/%
I 6465 63 2.16 21.20
Lk 41127 404 0.785 49.01
-0.54+0.076
B 34024 334  0.458 23.65
Nt 8161.6 80.1 0.76 93.86
B 324 03 0.906 0.45
R 1436 14 0.284 0.62
-0.076+0.038 )
LY 6684 6.6 0.120 1.22
Nt 8444 83  0.18 2.29
-0.038 11803 11.6 0215 3.85
& it 10186.3 100.00 0.65 100.00
BAETY), ULFEEGYHSEE, ZEIFES

AP Li,O 18 R HR [m YR eo,

LA-ICPMS H ¥ & e &= i A o, 410
TR N AR A S, B K
A BHA . AR R Y A & L0
(R 13) . GETEAGHFEREN PR TR
Fiorbe (% 14) FIZE500 R0 R4 F) o0 R id 5 B
(£ 15 .

DL iR B, HAE-RAIZE 98 B LiO
R E B ML A, KON A
B, HE-EPEETRIL 93.05%, FFHPEET
HiK 92.85%. AN HRAERE A IR B 2
HAx, T B G BER ER L0, BARS
RE SRR, EEIS AR Li,0 1
i, R, 7EVRIER UM A o B NS
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Table 13  Results of LA-ICPMS in situ analysis of mineral trace elements
WX 7Y Li Li,O Sio, ALO, Na,O MgO P,04 K,O0 CaO MnO FeO
HIREAT 34 196.64 73 278.51 629 761.30 285 603.86 110590  23.65 37563  40.88  579.65 1408.84 4660.89
HEFE 1402.11 3004.53 484 613.40 367 713.96 717639  279.55 434.12 106 589.75 358.65 1072.46 17222.17
NESE BIKAT 1339.81 2871.02 554911.95 294293.82 21107.76 117.43  607.92 104 163.58 423.82 52024 6878.23
S 3396.04 7277.23 64834223 18984827 11633.51 460.48 72839  423.63  771.68 128.01 4007.52
WKAHE 221 43 680153.25 206 926.24 109976.88 1.75 74346 107572 75213 140 10.73
HIREAT 33 899.59 72 641.98 626 807.16 289 377.20 98325 3933 29846 12254  726.61 1120.67 3867.61
BB} 265015 5678.90 459 576.59 374 846.78 439532 40545 33259 115015.62 648.77 2079.02 23 938.55
RN KA 5585 119.67 619218.48 184 985.13 3221.01 0.00 1933.35 174946.25 88573  7.35 13.99
WK 2257 4836 688197.30 137367.45 114 888.62 13 701.51 396.71 317331 3197270 962.20 1114.86
AP 32238 690.81 970735.69 13964.02 224568 573.77 34230 463637 253042 167.32 3 025.64
X &4  Tio, Be Cu Zn Rb- Sr Zr Nb Sn Cs Ta
ML 107.08  4.00 0.37 14.65 1.32 0.31 1.57 0.26 35577 031 1.87
MR 19466 1775 0.46 197.60 394739  1.11 0.43 16541  607.54 353.13  41.35
FHF KA 8279 10.99 2.10 5728 299436  3.10 0.44 90.75  299.47 17936  9.80
M 2611 4492521 045 200.59 27512 1.81 1.77 0.33 892 3787.18 781
WA 1.00 1.68 3.26 0.60 10.48 0.31 0.01 0.00 0.26 1.08 0.02
MR 108.01 3.14 0.30 11.14 3.01 0.26 0.44 3.29 20896  0.64 1.66
MR 43317 2133 123 263.79 555486 191 0.36 18437 63594 53413  31.92
R KR 284 1.63 0.11 0.13 785026  4.69 0.00 0.02 132 42289  0.01
WEA  91.54 1.07 476 14.27 38.68 4958  30.38 0.65 3.54 3.89 0.12
P 48.65 1.09 2.34 15.96 181.53 5.35 0.95 5.26 19.00 1173 0.60
14 BERET HEMNTRES/%
Table 14 Elemental composition of lithium in Jiajika tailings
/B S Ry Li,Oftihr Li,OfC /> & Li,ORC 45 bk
iy 5.27 7.33 0.387 87.87
REAH 39.26 0.000 47 0.000 2 0.04
S P s 7.60 0.30 0.023 5.18
A 9.83 0.29 0.029 6.48
HAb A 38.04 <! 043 0.002 0.43
FoAt /
&t 100.00 0.44 100.00
o 100.00 0.44 0.44 100.00

#15 ZTZUHRT DEMTER S/ % FERMZEZRE D AHA 6.95%. 7.15% 1]

Table 15 Element composition of lithium in Lijiagou tailings

Li,O 7 #fE KA AP A ET b . A%
Tat BteE LLoMfr  LL,Oft/r&  LiORcsrtt

H Li,0 AR S B AR IE . A A

BER T 7Aoo essh o se (1 Li,0 F 2 (AT AT BL IR, 1. &8
WEERE 757 056789 0.043 6.71 ; i :

HKA 1273 001197 0.002 0.24 PRI 20 R R B KAy oS

KA 3324 000484 00016 0.25 Li [ Ky Na o, &F 5 Li RAERRFERE
i 36.66  0.06808  0.0253 3.96 BT RE. KA A5 HARRERT b 78w
ot 221 / 0.017 2.70 XHRr Li,O, (EEA h Ik RCR A, TRES
&it 100,00 0.64 100.00 B K 1 LiyO.
% 10000 0.64 0.64 100.00

ML L b &5 R AT, B R A2 500 A
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Process Mineralogy and Occurrence State of Lithium of Spodumene
Tailings in Sichuan Province

WANG Panpan, WU Junfeng, CHEN Lin, CHEN Yanqing
(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. The study objects are Lijiagou and Jiajika
tailings, Sichuan Province. The samples were identified by optical microscopy, artificial heavy sand research
(separation, identification, etc.), optical semi-quantitative analysis, chemical analysis, MLA automatic
quantitative detection of minerals, LA-ICPMS in-situ analysis of mineral trace elements, and electron
microscope energy spectrum analysis, X-ray powder crystal diffraction analysis and other work. The
chemical mineral composition and lithium occurrence state of the tailings were studied. The results are as
follows: 1. The Li,0O grade of the tailings from Lijiagou and Jiajika is 0.44%~~0.64%, both of which are near
the boundary grade and can be re-enriched. The content of associated valuable elements such as niobium,
tantalum, beryllium and rubidium does not meet the comprehensive recycling standard. 2. In the tailings
from two different areas, the main material for reconcentration and recycling is spodumene and the
associated trace useful minerals are mainly trace niobite-tantalite series minerals and beryl, while rubidium
mainly exists in dispersed state in lithium Muscovite and potassium feldspar. 3. The main recovery target
mineral of tailings is spodumene, the theoretical grade of Li,O in concentrate products is 7.33%, and the
theoretical recovery rates of Lijiagou and Jiajika card concentrate are 86.14% and 87.87%, respectively. 4.
The artificial heavy sand test of tailings shows that the content, distribution rate and yield of Li,O are high in
the coarse grade, but low in the fine grade.

Keywords: Spodumene; Tailings; Process mineralogy; Occurrence state of lithium; Lijiagou; Jiajika
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Beneficiation Experiment of a Carbonate Fluorite Ore in Guizhou

Huang Jian'?, Peng Wei**, Li Wubin'?, Wang Zhenjie**, Liu Anrong*

(1.Guizhou Research and Development Base of New Materials, Guiyang 550016, Guizhou, China; 2.Key
Laboratory of Hunan Province for Clean and Efficient Utilization of Strategic Calcium-containing
Mineral Resources, Central South University, Changsha 410083, Hunan, China; 3.Guizhou Institute
of Metallurgical and Chemical Engineering, Guiyang 550016, Guizhou, China; 4.Guizhou
Institute of Light Industry Science, Guiyang 550016, Guizhou, China)

Abstract: This is an essay in the field of mineral processing engineering. There is a 40.56% CaF, in a
Carbonate fluorite ore in Guizhou. The ore composition is complex and the content of carbonate gangue
minerals is high. The flotation experiment was carried out with a new collector LY-14 developed by
ourselves. Using the closed-circuit test process of "one coarse, six fine and one sweep", under the conditions
of grinding fineness of -0.074 mm, content of 81.42%, dosage of Na,CO, of 1 200 g/t, dosage of acidified
sodium silicate of 1 200 g/t, dosage of tannin of 100 g/t and dosage of collector LY-14 of 600 g/t, fluorite

concentrate with CaF, grade of 96.35% and CaF, recovery of 91.47% was obtained.
Keywords: Mineral processing engineering; Carbonate type; Fluorite ore; New collector; Rate of recovery
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