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Depressant effect on titanaugite by silicon-containing depressants

ZHANG Guo-fan, MA Jun-er, ZHU Yang-ge, FENG Qi-ming, WANG Wei-qing

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

Abstract: Using sodium oleate as collector, the effects of sodium fluorosilicate and water glass on floatation behavior of
fine ilmenite and titanaugite were investigated. The results show that, using the water glass as depressant in the weak
acidic system with pH of 5—6, the ilmenite and titanaugite can be successfully separated by flotation in practical ore
experiment. The results of adsorption measurements and X-ray photoelectron spectroscopy (XPS) show that the
mechanism of selective separation of ilmenite by the water glass, namely, the water glass can effectively prevent the
adsorption of sodium oleate onto the surface of titanaugite, while it shows little effect on the adsoption of sodium oleate
onto ilmenite, which is the basis for flotation separation of both of minerals. Above-mentioned mechanism comes from

the formed chemical bonds between the water glass and Fe, Mg and Al atoms on the surface of titanaugite, which

effectively increases the hydrophilicity of titanaugite, as a result, reducing the adsorption of collector on titanaugite.
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Table 1 Chemical compositions of ilmenite and titanaugite

samples

Mass fraction/%
TiO, FeO MgO Al,0; SiO, CaO SO; MnO
Ilmenite 51.20 38.36 443 093 1.51 033 0.12 0.660
Titanaugite 1.88 13.56 12.45 6.02 41.57 16.34 0.55 0.258
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Fig.2 Effect of dosage of sodium oleate on floatability of
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Table 2 Flotation result of practical ore

] Grade of  Recovery rate
Product Yield/% ) )
TlOz/% of TIOQ/%
Sulfur
concentrate and 11.62 9.03 11.90
iron concentrate
Concentrate 30.27 21.37 73.40
Tailing 58.11 2.23 14.70
Feed 100.00 8.81 100.00

SRR 5 RO AT 1) 73 SR e PEAE A

3.1 KIEIENTHER TR R E IR M RO S0

N T 82 IK BB OGRAER P T W P 2 1) 5%
Wi, RT3 pH (EFHICE 5.5~6.0 OSSR PEVS IR A,
ACR) T P B A A 2 T VR B 5 /K BB B T G R
DL AN 5 Js AR A

M S ATCAE H,  BEAE K BES FH R, i
AR PRI R T VR PR A BT R B . AEERERT R
T, o ARk VL ot o 7K B 8 P 2 PR 388 s B2 A
PR MIELZR, IR (E AR A R TR B B 11
LRV Sl NP 4 T A Rt v DA B e e T 78 LB d 5 NS
RIS STy N R (7 NV E g T RN
TR VLI K BEFROCH BRE A 1R 3 M R AT A K 4
HIPE, TR BRI R B IR g . SR
AU YNTFIEAT A B0 TR K B E L —Fh R AT
TEREE AT o

Sodium silicate concentration: 0.2 mmol/L

0.141

Adsorbing capacity/(mmol-g™")

=—[Imenite
'—'I'itanalugile | |
0 10 20 30 40
Dosage of water glass/(mg*L™")

B 5 KIS ER AN EA 12 R B ) s
Fig.5 Effect of dosage of water glass on adsorption capacity

0.12

of sodium oleate on minerals

3.2 IKIIBIESKIEA FTEWMIAT XPS S 4

h T W FOK BB AT R T AR I HLER,
XPS MR T /KBRS A R Ve TR 5 AT
REIEIE, Wil 6 Fizm. 1 XPS i 06 g B F1 50 7 vl s
BROMEAE SOK B E IR 5 R sk Bk 3
Hllo Y RETE BV BB A R I HL T IR 455 R S A2
iR WK 4 gl

F3 LPOEEET. SO A R R
Table 3 Atom concentration of titanaugite surface before and

after water glass action

Mole fraction/%
Sample
Si (0] Fe Mg Ca Al
Titanaugite 16.87 60.85 3.13 7.21 523 6.69

Titanaugite after water ¢\ ¢4 00 179 707 5.11 6.06
glass action

R4 LRI R A RE
A%

Table 4 Binding energies of valence electrons on surface of

titanaugite
Electron Energy/eV Shift energy,

Before treatment ~ After treatment AE/eV

Si2p 100.9 100.98 0.08

Ols 531.05 531.23 0.18
Fe 2p 710.87 710.55 -0.32

Mg 2p 48.11 49.01 0.9

Ca2p 347.4 347.53 0.13
Al 2p 72.75 72.49 -0.26
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Lo/ AT MR ES A Re T % 032 eV, AiBAIXTE/N
(IR ZE N 0.2 eV). Mg 2p EE A e ERE RS 0.9
eV, Ml AR, B Mg b se ekt T
U, SR BRSSO AT R T Mg Z IR A2 [N,
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Fig.6 XPS spectra of elements of titanaugite before (1) and after being (2) treated with 10 mg/L water glass at pH value of 6.0
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