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Abstract: The flotation separation behaviors of ilmenite and titanaugite with benzohydroxamic
acid (BHA), salicylhydroxamic acid (SHA), octylhydroxamic acid (OHA) and butoxylate acid
(BFXA) were studied by mineral flotation test. The interaction mechanisms of four hydroxamic
acids with different structures on ilmenite and titanaugite surfaces were analyzed by these means
of contact angle, Zeta potential, Fourier transform infrared spectra and density functional theory
(DFT). The results indicate that the separation effect for ilmenite with four hydroxamic acids is
listed in the order: BFXA>OHA>SHA>BHA. The adsorption of hydroxamic acids on the
surface of ilmenite is stronger than that of titanaugite, and the hydrophobicity of ilmenite is
significantly improved by adding hydroxamic acid. The two oxygen atoms within oxyoxime
groups of hydroxamic acid collectors are their reaction sites. Compared with the other three
hydroxamic acids, BFXA has the highest HOMO orbital energy and thus exhibits stronger
adsorption performance and collection capability.
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#4F TiO, FeO TF CaO SiO, ALO, MgO

KRR 51.20 30.85 32.43 0.45 0.76 1.71 3.65
k¥R 4.52 9.21 10.45 16.84 41.10 6.21 11.04
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Fig. 1 XRD pattern of purified iimenite and titanaugite
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Fig. 4 Effect of pH on the floatability of iimenite and titanaugite under the action of four types of hydroxamic acids
(a)—BHA 200 mg/L; (b)—BFXA #25 mg/L; (¢c)—OHA 50 mg/L; (d)—SHA 4 150 mg/L.
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Fig.5 Effect of the dosage of four hydroxamic acids on the floatability of iimenite and titanaugite
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Fig 12 Molecular electrostatic potential diagram of
hydroxamic acids

x2 AMEFBBROSTHERESH

Table 2 Molecular orbital energy parameters of four hydroxamic acids

BISHR  E.omo/eV E, ino/eV AE/eV LUMO #iE & HOMO #iE 14
BHA -5.598 6 -2.2272 -3.3714
BFXA  -5.2175 -1.1775 -4.040 0 m‘ W’f
OHA  -5.5541 -0.9121 -4.6420 M w
SHA -5.748 8 -2.440 6 -3.3082 A%‘ &B
AT B 77 32 [ USSR A K 14.59% F12.60%. BFXA
3 4% v SRk 6 B H B 10 e B S R L e

1) Wi BHA, BEXA , OHA 77 % /3 55 gk ik
W5 BK M A1 19 5 4 pH A 8~9, il 7] SHA fe £
pHTE 6 7247, 4 Rl WO BR AR AT™ 1) 37 32 235 R
¥} : BEXA>OHA>SHA>BHA. BHA 1 4 I 1]
B, B 5 ROV A 38 B S 22 I n VR 7R
B fd: pH=8 . - ¥ J&F 4 200 mg/L I}, Bk kA 5%k

pH=8  Jii 1& ¢ & “ky 25 mg/L B, £k 2k A 1) [ i 2K
1Rk 80.40% , ERAA SRR A7 TR E MIBCR I K 25 (H
9 66.93%; N TIRAW 50 1] JRAFEERT T TiO, i
174 44.06%, [N 69.89% Y KL U4 HEdEr .

2) AFPER NG IR GRIVE S Bk 5 B0
A1 2R HHZ fil A P R, R R Bk B 48 BEXA R
S 42 il A7 38 0B B K, K PR RS 5 A R TR BR
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