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Flotation mechanism of fine ilmenite by sodium oleate
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Abstract: The flotation of fine ilmenite using sodium oleate as collector and the collection mechanism were studied
through flotation tests, solution chemistry calculations, zeta potential measurements and infrared spectroscopic analysis.
The results show that fine ilmenite shows good floatability in pH range of 4—10, when the concentration of sodium oleate
is 0.2 mmol/L. The collection of sodium oleate to ilmenite is controlled by two factors. In pH range of 4-6, chemical
reactions between oleate and iron play important roles, and infrared spectroscopic analysis shows that the product of their
reactions is ferrous oleate. While in pH range of 6—10, the above reactions become weaker, but the concentration of ion

and molecular association of a high surface activity component in sodium oleate solution becomes higher and keeps the

floatability good.
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Table 1 Chemical compositions of samples (mass fraction,%)

TiO, FeO MgO ALO; Si0,
50.99 38.48 5.093 1.66 2.48
CaO MnO SO, CoO Zr0O,
0.363 0.668 0.238 0.0156 0.0133
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Fig.1 Flowsheet of flotation experiment
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Fig.2 Relationship between mineral recovery rate and pH

value for ilmenite
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Fig.3 Relationship between dosage of sodium oleate and

recovery rate of mineral
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Table 2 Accumulation stability constants of Fe** (or Fe")

hydroxo complex

Ton B B> B3 P
Fe?* 4.50 7.4 10.00 9.6
Fe** 11.81 223 32.05 34.3
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Fig.4 Relationship between pH value and free energy AG® of

Fe** (or Fe3+) and oleate reaction
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Fig.5 Relationship between lgc and pH value of sodium

oleate solution components (¢=0.2 mmol/L)

BT P aAEYEA RN R I, AFIENE
BV Sy, XY IE R R . S
ATLLE 4IRS 0.2 mmol/L I,
T T a AR L B K AEAE pH {H 8.29 T, 7E
i pH BT, A B Rk (0 S5 N AR 35 A 307 1 eh g
AG® & e f/ME, KA 7 pH by 6~10 Y 4
PTIRA R, NiZ5 8 -0 T4 5
IO T SRS R 77 A %
223 BRERETI R T

B 6 B i P idr s pH ESR. WE 6
LA, DMRRAEAAET pH N, EREke™
FIMAEFTIFFCR pH 8 B Y47 f e, AR I3 2 H A
X SCRRARIE 25 U8, TR A R TR
KIAFAE SO F1 HSO, T I PEL B, JX R B o

20

c(sodium oleate)=0

@/mV

¢(sodium oleate)=
0.1 mmol/L

0 2 -+ 6 8 10 12 14
pH value

6 HRIHALY pHARIK R

Fig.6 Relationship between Zeta potential of minerals and pH

value
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Fig.7 Infrared spectra of sodium oleate and ilmenite before

and after interaction

HFE PECK U SIRIIF 5 45 5L, W Rk AE 1 590 cm ™
Mo Iy, S 7 RIS AR A R g

15871 cm ' Ak FR W SCUREARL g Xof 17, g vl B A il R AR
BT ARV A B Rk, UESE T IR OG iR
B R R IR 1 S B TS AR

3 g

1) JHER AR AR R R HAT RAF e fE
AEILAERLTE pH EE Bl PN 35 BAT B T

2) 3 pH {EN 4~6 I, SRR 1 fi ot
PR AR s 2 pH BN 6~10 I, TR Hhi W
TR B 1 =20 T 4 B IR E R, R e R
FAEH

3) TR RT A REAL A IR PR A Bk Bk e 1
FE S LR AR, AR o il Rk

REFERENCES

[11] BARRY A W. Wills’ mineral processing technology[M]. UK:
Elsevier, 2007: 267—-344.

[2] FUERSTENAU D W, PRADIP. Zeta potentials in the flotation of
oxide and silicate minerals[J]. Advances in Colloid and Interface
Science, 2005, 114/115: 9-26.

[3] YOUNG C A, MILLER J D. Effect of temperature on oleate
adsorption at a calcite surface: an FT-NIR/IRS study and
review[J]. International Journal of Mineral Processing, 2000,
58(2): 331-350.

[4]  skERE, BRiEoc, W, kPR EEEX IR BATE — Kl

A TR B B[], R E N 4R 25, 2004, 14(6):
1042—-1046.
ZHANG Guo-fan, CHEN Qi-yuan, FENG Qi-ming, ZHANG
Ping-min. Influence of temperature on absorption of sodium
oleate on surface of diaspore[J]. The Chinese Journal of
Nonferrous Metals, 2004, 14(6): 1042—1046.

[5] SOMASUNDARAN P. DLE7-5rF-45 A4k ZE (v e A2
[J]. "HFH VR 24 B 2R, 1983, 8(S2): 59-68.
SOMASUNDARAN P. Flotation mechanism based on
Ion-molecular complexes[J]. Journal of Central South Institute of
Mining and Metallurgy, 1983, 8(S2): 59-68.

[6]  FFaAE. BRAKL SRR IR B A IS [D]. B BY
BT K%, 2005: 6-9.

YIN Zhi-fu. Study of new collector for fine ilmenite[D].
Kunming: Kunming University of Science an Technology, 2005:
6-9.

(71 # R, HAAREEFEHEGIRUIFD] Kb Kbyh
WLk, 2006: 5-8.

WEI min. Study of new collector for ilmenite[D]. Changsha:



194G 2 W

K, S

TN AR KR R L

377

(9]

[10]

(1]

[12]

Changsha Research Institute of Mining and Metallurgy, 2006:
5-8.

GUTIERREZA C. Influence of previous aeration in water or
heating in air of ilmenite on its flotation with oleic acid[J].
1976, 3(3):

International Journal

247-256.

of Mineral Processing,

PARKINS E J, The effect of temperature on the conditioning and
flotation of an ilmenite ore[C]// FUERSTENAU M C. Flotation:
AM gaudin memorial volume. New York: AIME and Petroleum
Engineers, 1976: 561-579.

FAN X, ROWSON N A. The effect of Pb(NO;), on ilmenite
flotation[J]. Mineral Engineering, 2000, 13(2): 205-215.
LUSZCZKIEWICZ A, LEKKI J, LASKOWSKI J S. Flotability
of ilmenite[C]// Treatment of Iron-Titanium Ores Round Table
Seminar. Poland: PWN, Thirteenth International Mineral
Processing Congress. 1979: 164—182.

SRV, ], R, WORML. AR KRR

WA HBLEEL]. AT (B4 8 4R, 2001, 11(2): 298-301.

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

Mechanism on diaspore and kaolinite collected by sodium

oleate[J]. The Chinese Journal of Nonferrous Metals, 2001, 11(2):

298-301.

[13]

[14]

[15]

[16]

£ K, BEOH, BDJTRN, EPRLL, REE, £ IR
TR A AL BT ). A RBTIR, 2005, 21(7):
158-159.

REN Fei, HAN Yue-xin, YIN Wan-zhong, WANG Ze-hong,
YUAN Zhi-tao, WANG Zi-xiang. Solution chemistry of
tourmalin flotation[J]. Nonferrous Mining and Metallurgy, 2005,
21(7): 158-159.

KL T EPRBSY R M) b5t e Tl HRAL,
1996: 91-102.

ZHU Jun-shi. Mineral processing of Chinese vanadium titanium
magnetite[M]. Beijing: Metallurgical Industry Press, 1996:
91-102.

VR, skigds, T, dEE, Rk, S g ek
F1EZ557 ROB FI/EFIHLEE[T]. 3R 1L, 2003, 23(6): 23-26.
XU Xiang-yang, ZHANG Jing-sheng, WANG An-wu, XIE
Jian-guo, CHEN Rang-huai. Action mechanism of collector
ROB in Panzhihua ultrafine ilmenite flotation[J]. Mining and
Metallurgical Engineering, 2003, 23(6): 23-26.

PECK A S, RABY L H, WADSWORTH M E. An infrared study
of the flotation of hematite with oleic acid and sodium oleate[J].
Trans Soc Min Eng AIME, 1966, 235(3): 301-307.

(Ym%E THR)



