20

2 2010

2

Vol.20 No.2 The Chinese Journal of Nonferrous Metals Feb. 2010

1004-0609(2010)02-0339-07

( 410083)

DLVO

TD952 A

Influence factors for interparticle interaction between
titanaugite and ilmenite

ZHANG Guo-fan, WANG Li, FENG Qi-ming, OU Le-ming, LU Yi-ping

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

Abstract: Three main factors (viz. surface potential, particle size and surface wettability) that influence the interparticle
interaction between titanaugite and ilmenite particles were investigated in detail through the calculation of DLVO theory,
measurements of electrokinetic potential and contact angle, experiments of floatation and characterization of scanning
electron microscope (SEM). The results show that the repulsion between particles increases with increasing absolute
surface potential of titanaugite and ilmenite, and the bigger the particle size, the greater the repulsion. According to the
results of floatation of artificial mixed mineral and characterization of SEM, the surface of ilmenite will be coated by
micro-size titanaugite, and the increase of mineral surface hydrophobicity can result in the increase of attractive force
between the two kinds of mineral particles.

Key words: titanaugite; ilmenite; surface potential; particle size; surface wettability

90.54% " Bl
2] MOS
19 pum
[3] [7]
21% [4] [8]
19 um 91
19 um 35% D 46%
TiO, 30%!°!
19 pm
(2007CB613602)
2009-05-19 2009-06-30

0731-88830913 E-mail zhangguofan2002@163.com



340 2010 2
50 mL
Zetaplus Zeta ¢
1.4
Quanta 200
1
1.5 (ol
11 ( 10 pm) 120 mm 10
mm
(74 100 pm 38 74 pum 10 38 pum) 1
74 um 93%
(0~100 pm) 10 pm
—8
1
1.2 Computer
pH — |
1
40 mL XFG Fig.1 Schematic diagram of powder contact angle measuring
25 device: 1—Electric balance; 2—String; 3—Glass tube; 4—
S5g 1 min Mine tablets; 5—Beaker; 6—Solution; 7—Lift table; 8—Data
pH 3 min 4 min cable
PHS-3C pH pH 5 min
(
2
)
1.3
0.002 mm 30 mg DLVO
5 min DLVO
1
Table 1 Chemical compositions of samples (mass fraction, %)
Element (0] Ti Si Fe Ca Mg Al Na
Ilmenite 33.52 30.56 1.16 29.91 0.26 3.07 0.88
Titanaugite 42.60 1.72 19.93 10.28 12.72 7.697 4.23 0.489
Element Mn S K Co Zn Sr Zr
Ilmenite 0.52 0.095 0.0123 0.0099
Titanaugite 0.19 0.0789 0.048 0.0054 0.009 0.0136 0.003
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Fig.4 Interaction potential energy curves of titanaugite with

different grain sizes and ilmenite(38 um) under acidic conditions
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