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Effect of Naphthyl Hydroxamic Acid on the Flotation Separation of Ilmenite and Titanaugite
Feng Cheng'*, Qi Zhongzu'*, Sun Dayong'*®, Ouyang Linli**, Li Jie'*, Xiao Shunyuan'*, Liu Jiayan'*
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
2.Hunan Engineering and Technology Research Center for Comprehensive

Utilization of Mine Solid Waste, Changsha, Hunan 410012, China)

Abstract: Ilmenite and titanaugite have similar physicochemical properties, and their flotation separation is difficult to achieve.
Through flotation tests, Zeta potential measurements and adsorption capacity tests, the adsorption mode and action mechanism
of naphthyl hydroxamic acid on the surfaces of ilmenite and titanaugite were investigated, and the key factors affecting flotation
performance were clarified. The results show that the adsorption capacity of naphthyl hydroxamic acid on ilmenite is
significantly higher than that on titanaugite, and its influence on the surface potential of ilmenite is greater than that on
titanaugite. Such adsorption differences increase the flotation difference between ilmenite and titanaugite. The results of actual
ore flotation tests show that when naphthyl hydroxamic acid is used as the collector for ilmenite, a titanium concentrate with
TiO, grade of 47.26% and recovery rate of 80.60% can be obtained in the closed-circuit flotation test, achieving the flotation
separation of ilmenite and titanaugite. The research results can provide theoretical support for the development of novel flotation
reagents for ilmenite and the optimization of titanium ore flotation processes.
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Table 1 Multi-element chemical analysis results of raw ore

%
TiO; MgO Al O3  SiO: P S CaO  TFe V:0s
18.35 7.13  6.84 34.68 0.024 0.004 7.35 19.26 0.16

x2 HHOUBELIWER

Table 2 Chemical phase analysis results of titanium %

N o B RS
BRERH A TiO, 15.02 81.85
KRG T i TiO, 1.94 10.57
REMR L TiO, 1.39 7.58
B TiO, 18.35 100.00
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Fig.1 Effect of pH on the flotation of

ilmenite and titanaugite
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Fig.2 Effect of collector dosage on the flotation of
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ilmenite and titanaugite (pH=6)
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Fig.3 Effect of naphthohydroxamic acid on

Zeta potential of ilmenite
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Fig.4 Effect of naphthohydroxamic acid on

Zeta potential of titanaugite
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Fig.5 Change of adsorption capacity of naphthohydroxamic

acid on mineral surface
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Fig.6 Test results of sodium tripolyphosphate dosage
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Fig.7 Flowsheet of closed-circuit test
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Table 3 Results of closed circuit test

e A R/ TiO,  [lER/
I & RS y rﬁ%{ﬁ/z% y

AL R B A 33.67  44.14 81.34
EEEFT 2+ I iR . i _

(042 000) g/t =2 66.33 5.14 18.66

G 100.00 18.27 100.00

SR R o B it 31.25  47.26 80.60
== T 2 - YH R BN s - -

(50041 500) g/t =27 68.75 5.17 19.40

B 100.00  18.32  100.00

6 %
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