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Synergistic mechanism of Tween-20 to oleic acid in baucxite flotation

LIU San-jun, QIN Wen-qing, LIU Wei, WANG Jun, ZHANG Yan-sheng

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

Abstract: In single mineral flotation of diaspore, with the oleic acid as collector, the synergistic effect of Tween-20 on
the collector was studied. Testing methods of solution chemistry analysis, determination of adsorption and
potentiodynamic test, the solution surface tension test reveals the enhancement mechanism of Tween-20. The
experimental results show the potentiator has a marked influence on the recovery of diaspore, which is raised by 12% and
the addition sequence also affects the flotation behavior. The reagents should be mixed thoroughly before addition and the
best mass ratio of collector oleic acid to potentiator Tween-20 is 30:1. At pH 9, sodium oleate acts with the surface of
mineral, at the form of acid-soap polymer [HOI-Ol ]. Zeta potential test shows that the potentiator promotes the
absorption of collector on the mineral surface, which lowers the Zeta potential. The surface tension experiments results
show that the addition of potentiator Tween-20 lowers the cyc value of oleic acid solution, thus resulting in decreasing
the agent concentration. By the adsorptive capability tests, with the increasing addition of the Tween-20, the adsorption of
oleic acid on diaspore increases.
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Table 1 Chemical composition of single mineral of diaspore

(mass fraction, %)

Al,O3 Si0O, Fe,O3 TiO, CaO

84.12 2.51 1.32 4.42 0.052
MgO K,O Na,O S
0.03 0.42 0.022 0.20
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Fig. 1 Flow chart of microflotation
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Fig. 2 Schematic diagram of equipment for surface tension
test: 1—Glass container A; 2—Hose clamp; 3—Rubber hose;
4—Glass container B; 5—Capillary; 6—U glass tube; 7—
Valve switch; 8—A small bath; 9—Valve switch
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Fig. 3 Concentration distribution of aqueous of Si or Al
species in diaspore or diaspore solution as function of pH:
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Fig. 4 Effect of agent concentration on recovery of diaspore

A A RO, B SR I 25 AR FE S 0,
T I . SRR /N T 5X 107 mol/L i, —K
BEER ARk IR W, S, BEE R
I, — KB A A S R B IN 228 . W10 1k e iR
WRPEN 5X107° mol/L K5 . FKHEEHR] Tween-20
TESEI R BEYE IR Y, 6 — /KBB4 R e i e 0 22 .

K pH (A — KB A e Re s an il 5
Jios, HE S ATRUE W, ik — KB 20
pH EIFEI, 3@ K pHAE N 8~9, X—4iHY
DMUNCVESUN E (S l/EEN



523 B4 8 X=ZE, 45 B TRIET Tween-20 il i R i1 3 b L2 2287
100 100
80+ 80
2 g0l S
S 60 g 60
:: ]Qlelc aczlg *— Oleic acid
20l WEE 201} = — Oleic acid+Tween-20
4 — Tween-20+oleic acid
— — * — Mixed
% 6 s 10 12 14 0 4 8 12 16
pH Concentration of additive/(umol-L™)
B 5 pH —/KAEE A A 0 52 R B 7 RE SRS N7 2O P R 5
Fig. 5 Effect of pH on recovery of diaspore Fig. 7 Relation between recovery and concentration of oleic
acid with additive Tween-20
2.3 EHGIA —KRESRBIFIRIT A BN

23,1 KGR RS

FEMREE h 5107 mol/L (15 mg/L)i, #5447
JnF] Tween-20 Xyl BRVEETEBE A FEMT, MRS 45
L 6)511, AEBHMEIRIE 0.5 mg/L I, — /KEEER A1
e S, [BICRIE N 12% 754, b, TR
5 Tween-20 255 & LE N 30:1.

94

90 r

86+

Recovery/%

82+

78 : :

0 1 2 3
Additive (Tween-20) concentration/(mg-L™")
B 6 MR X -k (B AR 1 5w

Fig. 6 Relation between recovery and dosage of additive
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Fig. 8 Effect of pH on Zeta potential of diaspore
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