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Comparison of Flotation Schemes for Low-Grade Spodumene Ore
with Complex Mineral Dissemination
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Abstract ; Based on the optimization of flotation parameters of a low-grade spodumene ore from Sichuan, processing tests
were conducted by adopting four flotation schemes to investigate their advantages and disadvantages. It is found that both
the process of flotation with full-size range of ores followed by middling regrinding and the process of desliming followed
by flotation and sequential returning of middlings are more advantageous than the conventional flowsheet of flotation with
full size-range of ores followed by just sequential returning of middlings. It is shown that Li,O recoveries by two processes
can be increased correspondingly by 1.08 and 1.53 percentage points, and the second processing technique can bring a
higher Li, O recovery at 86.7%. However, the first processing technique can produce a higher quality lithium concentrate
with a Li,O grade of 5.76%.
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Table 1

Main chemical composition analysis of sample %

Li,0 ALO, S0, a0 K,0 Na,0 Cs,0 Rb,0 MgO

1.26  15.63 72.55 042 273 3.66 0.0073 0.080 0.12

Ta,05 Nb,O5 BeO TFe Mn TiO, Sn S P, 04

0.0058 0.0065 0.050 1.03 0.10 0.047 0.015 0.013 0.27

R2 WYEBRKEE(RENH)

Tabel 2 Mineral composition and contents %
MU e BRER A S BB FaE
15.12 1.02 0.21 0.30 0.60 30.20
kA #HRkA Hztk  Babk Fofl Ait
27.30 10.20 10.40 2.60 2.05 100.00

®3 L,0 EEETYHHNIFER

Table 3 Distribution of Li,O in lithium containing minerals

IAE J5 = Li,0 (w40 %  Li,0 5 4i%/ %
AT Liy O 1.202 95.11
Meglefh Li,0 0.031 2.46
BEEE A P Li,0 0.020 1.61
Hz=tkH Li, 0 0.010 0.82

1.2 REHE

FET E R -2 mm RS, R HERENLEY,
BREE 1AM 500 g, BEH W BE (it 70 480) 66% ; Pk
TE XFD RAVFENL AT, k™ &gt PR
HREJG 234 Li O &b, THERIE S RIS . e R 4
FIEE AN BRFREN B AL E5 34 4 B i, oA 245500

TP ER1117 Jyrp E B AE TRB AR A BR A A A
TR, B i 2R OR [REE R I e S EE o 3=
B4y LA Bk LA A A R ke s, I
A ALEE XMQ RAIBREEL XFD RINIFIENLEE,

2 PEESRAAE

2.1 HFIFERE ARG

VAT 1000 1 R PR 7 35 = 300 o 81 R 79 AT
FISEIL, R FHBR IR A + S AL A + S AL 5 4 & R 3 71
FERERA0E -0.074 mm Kig 5 70% 508 F K7 #EAT
TS VR ) LR B AR AR, A AR AR B T R
FHE 2500 g/t(IIABEDLH) A &AL i 400 ¢/t
SALES 100 g/t BZGRIHIEE . 05, ZE SRR R 24
I T, B8 T &R (AR 731 9
FR) EFRSE (1 B SERERR AN SDS) | R 3 (% S
FREN) RN L (e IR ) IR B (R M IR IR ) 55
TP S A A AS [ el A9 X 22 A 1 77 2k ) S i T
TFE LI 1, e b 2 XA [ A A R R B 55 4 TR
A2 4 AT USR] EF1117 RSPV A 2 90 B 4
R P R ke 48 P | 48— WKL 2 P AT 3R A5 1,0 i 2
4.17% AR 85.33% FHDKE A

HFIHAL: gt R
BREREN 2500

B () -0.074 mm 570%
S5 400

Ak 100
EiLvell
3%
biiki0)
3Kk
Y
I=n
Y Y
HRST LN

B FEiRmiRE

Fig.1 Flowchart of flotation test
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Tabel 4  Effects of collector types on lithium recovery

TR WoR e, A Li,0 Li,0
iz (g-t™h) AL/ % IR/ %

731 2 000 3.65 79.84

AR 400 3.17 85.40

731+SDS 1 500+500 3.35 83.44

T31+7 LI kIR 1 500+500 4.02 82.17

T31+hE R T R 1 500+500 3.60 82.78

731+ AR A 1 500+500 4.23 83.48

EF1117 2 000 4.17 85.33
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Tabel 5 Effect of EF1117 dosage on lithium recovery

EF1117 J#/ HRGH bickip 7 3 YGRS T
(g-t™) Li,0 fifi/%  Li,O MR/ %  Li,0 &/ %
1250 4.24 80.24 6.03
1 500 4.21 83.25 5.99
1750 421 86.26 5.97
2000 4.30 86.99 5.91
2500 4.33 88.16 5.60
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Fig.2 Effects of grinding fineness on lithium recovery
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Fig.3 Flowchart of scheme 1
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Fig.6  Flowchart of scheme 4
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S 7R 4R TE/ % Li,0 /% Li,0 MR/ %
IKIV e BB 19.28 5.56 85.22
15 min ¥ BERSN 200+ S48 AL4N 200 ’ 4
[ S mink4UEEE 100 1 Elﬂ‘ 80.72 0.23 14.78
e 5min¥EF1117 1250 R4 100.00 1.26 100.00
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3 min s 2 et 81.32 0.21 13.70
3 min 30
3 mindBEEEH 500 I minkEFUL7 75 J%"bT 100.00 1.25 100.00
- ——————— /N 4He 6.01 0.81 3.85
Hilig1 Hli1 ; R 19.81 5.53 86.75
3 min Jmin ] R 74.18 0.16 9.40
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Tabel 7 Comparison of advantages and disadvantages of flotation processes
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