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Table 1 Results of chemical multi-analysis of samples
Li,0 Si0, ALO; BeO CaO Fe,0; K,O MgO MnO NaO P,0; Rb,0 TiO, NbOs TaOy
046 7178 14.51 0.00184 258 359 291 149 0.0573 283 0.0445 0.0377 0.168 30.00 8.59
* BT Mg/t
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Fig.1 Microscopic image of spodumene waste rocks
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Table 2 Results of particle size distribution
of samples (-15 mm)

H 2 /mm FEER % Li,O /% Li,O% 11 %/%
-15+8 31.31 0.53 34.07
843 31.65 0.52 33.78
-340.5 14.34 0.57 16.77
0.5 22.70 0.33 15.38
&t 100.00 0.49 100.00

®3 BEWHDSAER (10 mm) /%
Table 3 Results of particle size distribution
of samples (-10 mm)

2% /mm P2 /% Li,Ofh7/% Li, 07347 %/%
-10+5 39.70 0.46 38.33
-540.5 36.68 0.55 4234

0.5 23.62 0.39 19.33
At 100.00 0.48 100.00

x4 RUTEDIRER (5mm) /%
Table 4 Results of particle size distribution
of samples (-5 mm)

Kifmm %% LLOMDL%  LiL,OZMi%/%
5+0.5 51.89 0.52 59.61
0.5 48.11 0.38 40.39
At 100.00 0.45 100.00

3 2 AT, -15+8 mm AL 247 N 31.31%,
Li,O fhHiN 0.53%; -8+3 mm KL= F K 31.65%,
Li,O SN 0.52%; -3+0.5 mm FiZir=3K 14.34%,
Li,O iz N 0.57%;: H#H K7 4 7E-15+3 mm ki
g



0640

BRI

2024 4

H126 3 T &0, -10+5 mm B Ny 39.70%,
Li,O fN 0.46%; -5+0.5 mm RN 36.68%,
Li,O #h B2 0.55%, #K #7341 4E-10+0.5 mm
RLgg

H1%¢ 4 TN, MIEA R BIRFFEZE S mm )5,
JEHH1-0.5 mm A2 7= ZE R o A KIE3E I, 0
B B Ak BE-0.5 mm R 2% B A )0 2 R ) T
e, [N K R I R -5 mm #E4T 5 I TE S 2 R
JE B AR R T

HAM ok T2 EE A A ) 5
b Rk A P i) R 22 R AT A ], IR b
faff. HA. AR ITTEZ —, REFEME

7y ik
p=2.75 g/em®
733k
p=2.70g/cm’
pagry
p=2.65 g/cm?
p=2.60 g/cm?

—2.65 g/em’® 77 i

+2.60 g/em® 7l —2.60 g/em? 7

p=2.80 g/cm?

-2.70 g/ClTl3 J—‘\'_‘H]

VR AEN B R E IR T2, HEAKEZ R
HE A AR, BI7E i 207 k1 s R F E A
JR 4y 3 HEAT TG Pl R Y. AR SC FE ERF-15. -10,
-5 mm =AM [F]NRLRE 2% 03 35 4T S5 = E A 4y
SIS, R BN A R S ik ST I I R
R AL +0.5 mm Rl BEBEAT IR DTSSR [HIR
K& T Sess M AE = s g s R 0H, A% A7 4 I
I3 3% BN BB T BR A-140.5 mm!"Y,  fif LAX R
[17-0.5 mm KA AT INFUTIRL o
2.1 -15mm B EiRTIASLE

XPERAT (-15 mm) #5347 53 2 3k SR 56,
LU AR LA 2, ATkt gk W 3, E ks
WA RNZE S,

LR SR

—2.85 g/em’® 77 iy

—2.80 g/em? =i

—2.75 g/em’® 77 iy

2 EBREAEAERSERERE

Fig.2 Heavy liquid separation process of spodumene waste rocks
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Table 5 Results of heavy medium separation of samples (-15+0.5 mm)

. . HHIRH S MkY/ESns YR kB E£0.1 g/em?
FREM) oo WO g peos WO i pemme O brgm wmsem)

+2.96 1.99  5.39 21.49 1.99 539 21.49  100.00  0.47 100.00 2.96 5.97
-2.96+2.90 1.66  2.46 8.64 3.65 4.06 30.13 98.01  0.37 78.51 2.90 12.28
-2.90+2.85 232 150 7.42 597  3.06 37.55 96.35 033 69.87 2.85 30.44
-2.85+2.80 6.31  0.58 7.52 1228  1.79 45.07 94.03  0.31 62.45 2.80 53.56
-2.80+2.75 20.15  0.45 19.70 3243 0.96 64.77 87.72  0.29 54.93 2.75 73.70
-2.75+2.70 2478 032 17.55 57.21  0.68 82.32 67.57 0.24 35.23 2.70 80.48
-2.70+2.65 2246  0.25 12.19 79.67  0.56 94.51 4279 0.19 17.68 2.65 67.57
-2.65+2.60 13.09 0.13 3.74 9276 0.50 98.25 20.33  0.12 5.49 2.60 42.79

-2.60 724  0.11 1.75 100.00  0.47 100.00 724  0.11 1.75

Hit 100.00  0.47 100.00

& 7R, R (5 mm) -540.5 mmokL BRSO TR SLIR A5 R AT DLE B, A R

9 Li,0 f AN 0.51%, 457 3% R 2.96 g/em’ K & (Li,0)/%

I, T B (5,£0.1) 9 6.99%, J& 5 E 100 90 8 70 60 50 40 30, .

HE A BB RN 2.90 glom® B, T L E o

(5010 N 11.88%, JRECHE TN . 2440 o

BT § N 2.60~2.85 glem® I, JEH I T EL A 5 o0

F (0.1 BT 25%, JRMAEELER; Li,0 % 3 505

HS AR FE S FE KT 2.70 glem® IR A A, R = sl

1% 25 1 3R AT B 40 3%k 3R A 1 -5+0.5 mm k7 2% 0.75 )

Y Li,0 ifih 0.76%, [EIREE 86.72%. op T4 T s

2.4 S ETRYESLISLED 0 10 20 30 40 50 60 70 80 90 100110
HRLA A 00 9250 5 T WA 9200, T DL 4 R

DL AN 16 B4 $B¥EAKEA-10+0.5 mm KK ATIE ML

Fig.4 Washability curve of -10+0.5 mm size fraction of
(1) #RHE-15 mm. -10 mm F1-5 mm 5 Nk fF spodumene waste rocks
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Table 6 Results of heavy medium separation of samples (-10+0.5 mm)
B %%@ﬁ% Tﬁsﬂ %ﬁ%ﬂ YL 0.1 (g/em’)
R Y YRS i T Ty O 1 T Sy W L ST 20 (ot A L
+2.96 358 520 36.30 358 520 3630 10000 053  100.00 2.96 7.58
296290 097 294 564 455 472 4194 9642 036 63.70 2.90 12.96
2904285  3.03 140 7.87 758 339 4981 9545 033 58.06 2.85 17.80
2854280 538 091 864 1296 236 5845 9242 029 50.19 2.80 51.63
2804275 842 046 728 2138 161 6573  87.04 026 4155 2.75 69.00
2754270 3480 031 2016  56.18 081 8589  78.62  0.24 3427 270 77.32
2704265 2040 024 890 7658  0.65 9479 4382 0.18 14.11 2.65 78.62
2651260 1370 0.14 360 9028  0.58 9839 2342  0.12 5.21 2.60 43.82
-2.60 972 0.09 161 100.00 053  100.00 972 0.09 1.61
it 100.00  0.53  100.00
IFIC & (Li,0)/% (2) 75 RE B2 M A IR A 1 EAR I I H A 7 ik
600 100 90 8070 60 30 40 50 AT, 20, EANIEREN-15+0.5 mm
5.25 1295 I, HEABEEN 275 glem’, #EH) Li,0 A
o 1% 129 0.96%, [CH A 64.77%, %5 5 A IR A
3 100 {250 2 2.70 glem®, F) Li,0 fHALN 0.68%, [FEIIE K
= 1275 82.32%; {ENIERLE N-10+0.5 mm i, 7 H A5
1.50 1270 ng RN 2.75 g/lem®, HEPEW) Li,0 fAN 1.61%, 18]
075 [ Wy 65.73%, & BAREEN 270 glom®, Hj
o1 P Li,0 fALAN 0.81%, FEIE N 85.89%: 1ENIE

—_— s

0 10 20 30 40 50 60 70 80 90 100110
U3 rl%

5 fEMEAKA-5+0.5 mm KR ATE ML

Fig.5 Washability curve of -5+0.5 mm size fraction of
spodumene waste rocks
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HAEFN 2.70 g/em®, W) Li,O WA 0.76%,
[N 86.72%
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Table 7 Results of heavy medium separation of samples (-5+0.5 mm)

o &AL R R IR TE0.1 (glem)
FIE) Gy 1O gyt e O v pame THO gt immigeny  pemg
+2.96 401 535 41.83 401  5.35 41.83  100.00  0.51 100.00 2.96 6.99
-2.96+2.90 .13 2.68 5.88 5.14 477 47.71 9599 031 58.17 2.90 11.88
-2.90+2.85 1.85  2.06 7.45 6.99  4.05 55.16 9486  0.28 52.29 2.85 26.55
-2.85+2.80 489 093 8.86 11.88  2.77 64.02 93.01 025 44.84 2.80 53.28
-2.80+2.75 18.68  0.34 12.38 30.56 1.28 76.40 88.12  0.21 35.98 2.75 68.59
-2.75+2.70 27.86  0.19 10.32 5842  0.76 86.72 69.44  0.17 23.60 2.70 80.33
-2.70+2.65 17.16  0.24 8.03 75.58  0.64 94.75 41.58  0.16 13.28 2.65 69.44
-2.65+2.60 16.63  0.12 3.89 9221 0.55 98.64 2442  0.11 5.25 2.60 41.58
-2.60 7.79  0.09 1.36 100.00  0.51 100.00 7.79  0.09 1.36

&1t 100.00  0.51 100.00
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Fig.6 Heavy medium separation process of
spodumene waste rock
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Table 8 Heavy medium cyclone separation test results of
spodumene waste rock

IE R/ LipOfi/%  LiOFIE/%
AR 14.71 1.52 46.60
EARA 66.03 0.28 38.54
[ERNAEY 19.26 0.37 14.86
Evigsy 33.97 0.87 61.46
JEA R 100.00 0.48 100.00
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Heavy Medium Separation of Spodumene Waste Rock in Sichuan

HE Ting, YANG Xiaojun, WEN Wei, ZHANG Wei, YU Xinwen
(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 mineral processing engineering. The study objects are a
spodumene waste rock in Sichuan. According to the mineral characteristics of thisspodumene waste rock,
heavy medium separation tests were carried out at three different feed particle sizes (-15+0.5 mm, -10+
0.5 mm, -5+0.5 mm) of the spodumene waste rock in laboratory. The test results show that the application of
heavy medium separation in beneficiation of spodumene waste rock is very effective, and when -10+0.5 mm
is used as the feed particle size range of the subsequent waste rock in heavy medium separation, and 2.70
g/cm’ is selected as the separation density, the results of heavy medium separation effect is relatively good.
However, according to the actual production of heavy medium separation test results, the separation index is
relatively good when the selected particle size is -15+0.5 mm and the medium density is 2.0 g/cm’.
Keywords: Spodumene waste rock; Mineral processing engineering; Low-grade; Heavy medium separation;
Selected particle size; Media density
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