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Effect of 8-hydroxyquinoline on flotation separation of
ultrafine aluminume-silicate minerals

LU Yi-ping, TAN Yan-kui, FENG Qi-ming, ZHANG Guo-fan, OU Le-ming

(School of Resources Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The effect of 8-hydroxyquinoline (8HQ) on flotation separation of ultrafine diaspore and kaolinite was
investigated through flotation tests, zeta potential measurements and FTIR. Flotation tests for single minerals indicate that
both the collection and selectivity of 8HQ to minerals are poor. Flotation tests for artificial mixed minerals show that, the
recovery of Al,O5 is improved greatly, while the concentration of 8HQ is or less than 1/10 of that of sodium oleate. Under
the low concentration of sodium oleate, the selectivity of 8HQ for minerals is maintained, which reaches the separation of
aluminum-silicate minerals. The zeta potential tests show that in two different concentrations of sodium oleate, the zeta
potentials of kaolinite decline as 8HQ ranges from 0 to 5X 10 *mol/L, which is different from diaspore. This suggests
that the adsorption of 8HQ on the surface of minerals may be different. The FTIR shows that the adsorption of 8HQ on
the minerals is dominant by hydrogen bonding and complexing action, which makes the surface of mineral lyophobic
initially and promotes the collection of minerals.
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Table 1 Size of mineral samples

. A
Sample Diameter/mm ver.age
granularity/mm
Diaspore <<0.010 0.004 8
Kaolinite <<0.009 0.004 1

F2 WA TSR
Table 2 Results of chemical analysis of samples (mass

fraction, %)

Sample A1203 SIOZ F6203 A/S
Diaspore 76.80 2.26 1.30 33.98
Kaolinite 38.20 48.98 - 0.78
Artificial

mixed 65.99 15.34 - 4.30
minerals
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Sample 2¢g
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5min § Sodium oleate(or no addition)

l Flotation 5 min l
Foam production
1 RS

Fig.1 Process flowsheet of flotation experiment
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Fig.2 Relationship between mineral floatability and pH value
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minerals

N, 24 8-FR KEmds bk FHFAE 0~1X 107> mol/L & [l N A4k,
I, BT A A (RS 3 B A L R R PR R
EEE— D N i, — 2K AR A R 0 A F TR
FI RN, HARET WRBCRN ZR RN, &
i B 8-FR LI T Pl AR — 7K B B A A e 0 A V7
BRI PRI 2

22 SHERIHDIHULHIET 8- EMEM Nt — k@SR A A0

LA FIEAT R

TR H Ares T IEVRs i F 2GR, OfF
W0 ER T IEVF ks AR IE 1) pH {HTE 8~10 2
). gier FiRGE R, 78 pH=9.85 I}, H2r 8-FRFLmsk
E i G EH . S sege g5 R an il 4 F05
N, NLIRGH SRS Rk 3 MK 4 s,

ML 4 FEL S thRT g, i 8-FR ALk R DL —

100

80 .

601

Recovery/%

= — Diaspore

40 » — Kaolinite
pH=9.85
20 .
¢(Sodium oleate)=1 X 1074 mol-L"!
O L L 1 L

2 4 6 8 10
Concentration of 8HQ/(10~4 mol-L™1)

4 S-FRIEMEIR R S PRI R R
Fig.4 Relationship between dosage of 8HQ and recovery of

minerals
100

80+
2
< 60F I
E‘ ’ r——/’//_"
o
3 n = — Diaspore
5 40 1 — Kaolinite
= pH=9.85

20k ¢(Sodium oleate)=5 X 1074 mol*L"!

0 2 4 6 8

Concentration of 8HQ/(10~4 mol+L"1)
5 S-FRILMEMKHIE S IR R
Fig.5 Relationship between dosage of 8HQ and recovery of

minerals

A KBS A R = e 4 AT TR R IR,
LR 8-FR RN /N T A5 TR A 11 1/10
JE S, PIRCR I, H 8- ¥Rkt I\ %
HH 2 PR AR 2 B IR PRk s 1 Y 8-FR SEmAs bk A K
TR 1/10 B, i 8-F8SEmMEmbk— 7K A5 4 A
AT [ PSCR I INAS K, HBAR T 45k 7 B 10 I
Peo N LIREH 15 B 45 AR T iX— .

M 3 FIZ 4 v] I, 4 8-FRIEMEMR ] S ALK
(c(SHQ)=1X 10" mol/L), A TIRA&H IR I B
e EMHEREN BN 1 X107 mol/L, 8-FAJLmsmbk 1] &
N 1X107° mol/L B, AN TIRAWR 1 [RDI R
35.05% N F] 55.22% , 40HE LA 9.24 A% K 8.06;
8-FRHLIEIRR FH S [T IS, 2 St R [ FH i & 5 <1077
mol/L I, A [t A B B3, AR ERRELL A,



1356 T EA G R AR 2007 4 8 H
%3 pH=9.85, JMMRHNIKSE 1X 10 mol/L £ F AN TR V7L S50 45
Table 3 Results of artificial mixed minerals floation at pH=9.85 and c(sodium oleate)=1X 10™* mol/L
c(8HQ)/ Concentrate
(10*mol-L™ W(ALO:)/% W(Si0,)/% A/S Yield/% Recovery/%
0 72.28 7.82 9.24 32.00 35.05
0.1 71.42 8.86 8.06 49.50 55.22
1 69.83 10.30 6.78 58.50 62.12
5 69.15 11.59 5.97 71.50 76.31
8 68.56 11.45 5.98 68.00 71.78
10 67.16 11.23 5.98 69.00 72.50
F 4 pH=9.85, WKL 53X 107 mol/L £5F F AN TIRAT V7L 5556 45
Table 4 Results of artificial mixed minerals floation at pH=9.85 and c(sodium oleate)=5 X 10 mol/L
¢(8HQ)/ Concentrate
(10 *mol-L™") W(ALO:)/% W(Si0,)/% A/S Yield/% Recovery/%
0 73.79 5.64 13.08 52.00 58.15
0.1 73.61 10.22 7.20 68.00 73.60
1 70.07 10.63 6.59 70.00 74.07
5 70.43 11.47 6.14 71.50 74.92
8 69.66 14.68 4.75 74.50 79.49
10 69.34 15.00 4.62 74.50 75.81
Bk o IR AR 22 -40
451 )
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Fig.6 Zeta potential of minerals as a function of dosage of

8HQ
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