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Abstract: Dangba spodumene deposit is located in the southeast of Sichuan Ke’eryin orefield. The No. VI vein is a
newly discovered rare metal pegmatite vein in the mining area, and the ore research degree is low. In order to rea-
sonably develop and utilize the lithium resources of the Dangba spodumene deposit and provide theoretical basis for
the formulation of beneficiation process, the detailed process mineralogy research of the spodumene ore from No. VI
vein of the Dangba spodumene deposit was studied by microscopic observation, electron probe microanalysis (EP-

MA), laser ablation plasma mass spectrometry (LA-ICP-MS), X-ray diffraction analysis (XRD), Tescan integrated

YrFs BEA: 2022-12-02; #Z HE: 2023-03-02; &g MAEA]

EE&WA . M)A RHIT R FHEEREIFST (2021yj0309) 5 DU HBIRG 7 14 7 & s A ZEARFHIF I H ( HTD2022-005)

fEERE . F R(1998- ), B, Wi-EAFgeAE, R TREL L, E-mail: 869241522@ qq. com; MiA/EH . $EFR (1982 ), B, i+,
Az, FENHRA SEY RRE VEH RS RIS, E-mail: feiguangchun07@ cdut. en,



408 A A0 OB W o ¢ & RS

mineral analyzer (TIMA), and mineral liberation analyzer ( MLLA). The results show that the content of Li,O in
the ore is 0. 99%, the main ore mineral is spodumene, while the gangue minerals mainly include feldspar and
quartz, followed by mica. Although the particle size of spodumene crystals is uneven, they are mostly concentrated
in the range of medium to coarse particles (320~1 280 wm) , which belongs to the ore type that is homogeneous
and easy to dissociate. Lithium mainly occurs in spodumene, with a lithium-partition ratio of 97. 8%. Nb and Be
are associated with lithium and reach the comprehensive recycling indices. The mean content of Li,O in spodumene
is 6. 88% by LA-ICP-MS. The spodumene contains FeO (0.45% ~0.73% ) by EPMA, and a small amount of im-

purities such as Fe and Mn and other are filled in the cleft and cracks of spodumene, which will limit the grade of

spodumene concentrate.
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Fig. 1  Geographic tectonic position of the Songpan-Ganzé orogenic belt (a) and simplified geological map of the Ke’eryin
orefield (b) (modified from Li Jiankang, 2006 and Fei Guangchun et al. , 2020)
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Fig.2  Geological map of the Dangba deposit ( modified from Fei Guangchun et al. , 2020)

RSMRFR & BRI i A (R A E),
LTS L R PRAZ A 28 2 BRI BH R R 3 £ 5
JZ A LA IR B I A (D 3b) o

2 FRAREM I

AT AR R A VIS ok i 35 5 Sk 1
Bl AR T ISR A HE AR AT B TR A Bk
Bl BEsr B A0 S e L E e R, A ZITHR I
IR L5 0 )43 BT (TIMA ) 7630 36 R 57 17 033
FGrm b 5 IR 55 28 ) 58 R, 32 T E R A ICP-OES
(Agilent 720) AT R, EE AR E (>0.5 %)
TR BE R +29% , YR B A AR I (0. 1% ~0. 5% )
I ATAE BE N +5% , Tl TC R R Jena 5555 IR
LB A B RS L (ICP-MS) |, 73T iR 22
{HR£5% ., TIMA SC55 s B e HV y 25 kV, T4

FEES R 15 mm, UK/ R 5 nA, BRFE A FHRET
B4 AT P B A I R L ERB 2 5 B R 2 B L
PREF S50 = 58 B, o0 AT I A {45 75 Ol JEOL-
JXA-8230, FL A& A 4 HEPRAEAXL, WA A4 by fin s v Fe
15 kV, I 20 nA, RBE E AR 10 pm , TS
YIHATT ZAF RIEATE 5 R e R S T
B b % o3 A B4 A BR 52 4% 22 /] A LA-ICP-MS 5%
o T B ES B GeolasPro ORIl R 5t
i COMPexPro 102 ArF 193 nm #E 43 T 80Ot 2% A
MicroLas Jt 2% % 4t 24 1%, ICP-MS B 5 &y Agilent
7700e , WOCHBE R /NH 44 wm Wi N 5 Hz, Fids
A3 % FHFR ME 9 Bt BIR-1G, BCR-2G #il BHVO-2G
WATZAMR TN PR RS IE . X 52k i fid 5 78 A 88
T UG ERAL) 3 LA B R A S 6 3 58 B, MR AR
WK =3 000 W, B EHK<0. 4 mmx12 mm,
FHDCF R ERHA , MACERE =250 mm, 260 5%



PR DU SENEE A B VIS ik T 28 2 S A A AR S5 411

: Ll

e Centimeter

ZK4401-H16-1

ZK3802-5

B3 SEIAE A A B Sk AR A
Fig.3  Field and hand specimen photos of the Dangba granitic pegmatite
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a—albite pegmatite penetrated into Zhuwo Formation; b—the boundary between No. VI vein and wall rock(T;zw) ; ¢—hand specimen of D1278;

d—hand specimen of D1282; e——hand specimen of ZK4401-H16-1; f—hand specimen of ZK3802-5; T;zw—Upper Triassic Zhuwo Formation;

Ab—albite; Ms—muscovite; Qtz—quartz; Spd—spodumene
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Table 1 The chemical analysis of multi-elements of pegmatite ore samples

W4y Li,0 Nb,0Oy Ta,05 SnO, BeO Rb,0

Cs,0  Si0,

ALO;  TFe MnO MgO CaO Na,0 K,0 P,0;

FE0.99 0.0l 0.004 0.004 0.05

0.045 0.008 72.53

17.39 0.36  0.055 0.04 0.30 5.31 231 0.26
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Fig.4 The microscopic photographs of minerals from the ore
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a—strong metasomatic alteration of spodumene, paragenesis with albite, muscovite, quartz and microcline ( crossed polarizer) ; b—spodumene and

muscovite constitutes adjacent mosaic ( crossed polarizer) ; c—spodumene and quartz constitutes adjacent mosaic, paragenesis with muscovite and

columbite group minerals (CGM) ( crossed polarizer) ; Ab—albite ; Mic—microcline; Ms—muscovite; Spd—spodumene; Qtz—quariz;

CGM-—columbite group minerals
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Fig. 5 X-ray powder diffraction pattern of raw ore
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I—muscovite; 2—albite; 3—spodumene; 4—quartz;

S5—microcline
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Table 2 The content of the major minerals in ore by MLA
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0.106~0.075 mm 14. 68 26. 81 49.77 6.00 1.68 1.06 100. 00
<0.075 mm 12. 81 24.45 52.97 6.09 2.03 1. 66 100. 00
x3 EEARYYBFRITBS W w0,/ %
Table 3 The monomineral chemical analysis of spodumene by EPMA
D= Na, O MgO Ca0 Si0, Al, 04 FeO MnO Li,0" Ein
1 0.08 - 0.00 66. 26 27.58 0.63 0.12 7.49 102. 16
2 0.11 0.01 0.01 65.98 27.32 0.73 0.07 6.48 100. 71
3 0.08 0.00 0.02 66. 19 27.60 0.45 0.09 6. 66 101. 09
TR FAEMPR ; Li,0" ELE A LA-ICP-MS M55
F4 REFTRETYRTEIE TIMA SHER w,/ %
Table 4 The element content of the columbite group minerals by TIMA
JLH Nb 0 Ta Fe Mn Ti Mg Si Sn Al Ir P Na Hy &3t
T 35.46 25.19 24.64 9.23 3.81 0. 68 0.64 0.16 0. 08_ ﬁ4 0.02 0.02 0.02 0.02 100.00
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Table 5 The statistical results of processing size of spodumene

HBIAR L m 0~20 20~40 40~80 80~ 160 160~ 320 320~ 640 640~1280  1280~2 264
T/ % 0. 002 0. 046 0.33 1.232 6.304 24.301 66. 636 1.149
il g8/ % 100 99. 998 99. 952 99. 622 98.39 92.085 67.785 1. 149
x6 EEATHREMEENELER IAF] 0. 075 mm 7] BE M fERIAE

Table 6 Measured results of monomer dissociation degree
of the spodumene

AR %
FEES % Fi 2/ mm AR/ %
174 2/4  3/4 >3/4
28.42 0.6~0.25 63.11 1.96 4.8 11.7 18.43
30. 40 0.25~0. 106 67.83 2.53 4.31 7.82 17.47
13.69 0.106~0.075 71.83 0.63 1.56 9.38 16.6
27.49 <0.075 74.98 1.16 1.94 9.12 12.8
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MLk Li B L R F 8 VAT Y AT TR
To-a B R MR A =2 AR B

x7T TAPENTEEHEREIITELER
Table 7 The calculative results of equilibrium assignment

of lithium in the ore

W WYEE % Li /107 BrE/107°0 flsrt/ %

B 14.6 31 905 4 658.13 97. 80
EPagis 6 1 602 96. 12 2.02
KA 49.7 2.9 1.44 0.03
WMEHCA 2 100 2 0.04
B 1 362 3.62 0.08
HoAt 26.7 6.51 1.74 0.04
ML 33978.4  4763.05 100
A R LK) (4763.05~4 598.55) /4 598.55=3.58%

AR ARYEFARAS B N M LUK MLA S 47 vh 5 e 25
BHE , Y TP AL Ok ) LA-ICP-MS 43 HT45A8,

WEAT BRI Z 4R rp e LR L N, 5 A S5
W) 2 30 AV S A e 200 372 /= R e, [) o) e P 5 4
W BT, B AR G s, T s E
0.075 mm B HT 745 BI85 i i 2808 . PR 0O A 1Y
LR MR A% 5, BB A BT AR 0 A, (R
J B A AR A s AR T, 1,0
7. 49% &K 6. 48% , 25— FRREHG NN [MDSCR] HIXERE .
R R oE 4 M+ B R TR S B9 i
FEoRLEE 5 Tanfk, o HA A B Aok B e, A
I T T A SR A 1) [T (A 45, 2013)

WA Nb,O, XAk B TRk A 254 m Y
Z% TAAEFR (0. 009% ) . MLA 437 (£ 2) Mg~
YE (B 4c) R AR, BB Nb R Z IR T
Pegkw i, v LA B LR A I, BeO 9 F-34 4 A
WA IR B A A 25 TR AR Tk 36 45 (0. 04% )
BEREM AT REIMGA A %S Be Y, BETAH
BUEE A R R TG L — 20 10 T 20 W2 Mk i i 56
W E .

6 45

(1) WA T VIS AH Li,0 S8R
0.99% , B 41 F A=A Nb Be S5 i 4 0 ik 225 A
ISP, AR TR 2 & BT

(2) W AP R A A A KA
M =B BG4 R0 e B A, 2%
A PR LS LR 97.80%

(3) W A LA kL 2 4 e 320 ~
1280 wm MYIX[R] P, & T HoHDRLE I 4 20 A 28
R G BB IR,
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(4) LA-ICP-MS 43 #r B /a8 11,0 BAIK, &
AR PR R R 2 R M S, A& A
—EH Fe Mn 245, 0] g 23 % M A7 RS B 5 S A5 —
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