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High-Efficiency Flotation of Spodumene with Anionic-Cationic Collectors

JING Zhenggiang, JIN Kai, ZHANG Zhengjun, LI Jianhui
( Changsha Non-ferrous Metallurgical Design and Research Institute Co., Lid., Changsha 410019, Hunan, China)

Abstract; To solve problems of poor selectivity, thick foaming and large reagent consumption in recovering spodumene
with fatty acid collectors, anionic and cationic collectors were introduced to flotation tests of spodumene, feldspar and
quartz. According to the results of pure mineral tests, a anionic-cationic collector can enhance the synergistic effect of
reagents, and improve the grade and recoveries of concentrates. CFLH-18, a combination of anionic and cationic
collectors, was introduced in a close-circuit flotation test of granite pegmatite-type spodumene from Jinchuan County of
Sichuan Province, and a spodumene concentrate with Li,O grade of 4.62% was collected at 78.54% recovery. Compared
with the on-site practice using fatty acid collectors, Li,O grade and recovery are improved by 0.10 percentage points and
5.93 percentage points. Meanwhile, the concentrate enrichment ratio is raised from 3.77 to 4.57.
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Table 1  Analysis results of main chemical composition

of pure minerals %

WA AlLO, Sio, Li,0 K,0 Na,0  Fe,0,
HIWES 24505 62.759  7.278  0.284  0.283 0.324

KA 18.918  67.522 — 9913  0.101  0.103
A — 98.524 — — — —
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Table 2 Main chemical composition of ore sample %

Li,0  Ta,0, Nb,0, Si0,  ALO, Fe,0,  TiO,

1.02 0.0052 0.0092  76.80 7.20 1.00 0.027

Mg Ca Mn BeO Cu Pb

0.24 0.28 0.24 0.037  0.0017 0.008 0

x3 EHRUHEIETYHER(RESE)

Table 3 Main mineral composition of ore sample %
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Fig.1 Flowchart of flotation test
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Fig.2 Effect of pH value on flotation index of pure minerals with different collector systems
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Fig.3  Effect of collectors dosage on flotation index of pure minerals
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Fig.4 Effect of CaCl, dosage on flotation index of pure minerals with different anionic collector systems
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Table 4  Effect of emulsifier type on flotation recovery

of pure minerals

- , , 4l Py MR/ %
B Rl LB i1\ P4/ P ©r p
S AR T CFLH-5 30.68 26.85 14.73
R g CFLH-6 61.56 53.68 40.67
N i CFLH-7 42.67 34.28 27.56
FR LR Tk CFLH-8 57.94 48.83 31.94

YRR R LG 14 6 1414 HI A3 WH) CFLH-13,
DIVHEREN R A I belR B AL i kL 45 1453
TGN CFLH-14, LA GHEREN R H R I5 R A1
A RGeS R 123105 LRI AR IR
CFLH-15, e 3 /40 5% , IF iR IR E (25+1) C |
pH { 8.0 AW FHHE 200 mg/L A ETINTE AL CaCl,
FAF T AT T A WG RSO, S5 R WK 5, 45
R, FILH) CFLH-14 R R84, Mo FE £ K
A AT RS N 69.92% 61.40% 45.18%

x5 AEFHET R SET PR B R0
Table 5 Effect of combined collector type on

flotation recovery of pure minerals

- _ éMT%l/EMﬁz%E/%
iy vy Ka VaE

CFLH-13 31.64 24.38 18.73
CFLH-14 69.92 61.40 45.18
CFLH-15 29.34 22.16 16.29
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Fig.5 Effect of CFLH-14 dosage on

flotation index of pure minerals
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Table 6 Test results of ore flotation
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Fig.6  Flowchart for ore flotation
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Table 7 Test results of ore flotation with different collectors

o Li, O #h {3/ % e e
PR 5 Wy By B e/ %  HELL
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