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Fig.1 Chemical structure of benzohydroxamic acid
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Fig. 6 Infrared spectra of benzohydroxamic acid
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Fig. 7 Infrared spectra of metal hydroxamate precipitates
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Table 1 Shift energies of valence electrons on surface of
wolframite before and after treatment with 500mg/L BHA,
pH=9+0.3

Wolframite treated with BHA

Sample Wolframite
Shift energy,
electron  before treatment  Energy/eV
AE/eV
A 35.14 35.1 -0.04
Pbys 138.43 138.37 —-0.06
Oy 530.15 530.09 —-0.06
Mny, 640.56 640.65 0.09
Fey, 710.79 710.74 —-0.05
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Table 2 Shift energies of valence electrons on surface of wolframite before and after treatment with 5X 10* mol/L Pb*>" and 200

mg/L BHA, pH=9+0.3

Wolframite treated with Pb>"

Wolframite treated with Pb>" and BHA

Sample Wolframite
Shift energy, AE/eV
electron  Before treatment  Energy/eV Shift energy, AE/eV Energy/eV ) ) -
(compared with treated with Pb™")
Wyt 35.14 35.01 —-0.13 35.03 0.02
Pbys 138.43 138.31 —-0.12 138.29 —-0.02
Cis - - - 284.6 -
Ny - - - 400.72 -
Oy 530.15 530.06 —-0.09 530.16 0.1
Mn,, 640.56 641.24 0.68 640.19 —-1.05
Fey, 710.79 710.59 -0.2 710.6 0.01

=3 LREEER NS BHA [0 O Ny &4 BEIAELL

Table 3  Shift energies of valence electrons of BHA before and after treatment with wolframite (5% 10™* mol/L Pb** and 500 mg/L

BHA), pH=9-+0.3

BHA reacted with wolframite

BHA reacted with wolframite and Pb*"

Sample electron BHA
Energy/eV Shift energy, AE/eV Energy/eV Shift energy, AE/eV
Nis 400.57 400.64 0.07 400.72 0.15
Oy 532.37 530.17 -2.20 530.16 -2.21
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Activation mechanism of Pb*" in flotation of
wolframite with benzohydroxamic acid as collector

GAO Yu-de"?, ZHONG Chuan-gang"***, QIU Xian-yang"*, FENG Qi-ming*, WAN Li'

(1. Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510651, China;
2. Wanbao Mining Limited, Beijing 100053, China;
3. State Key Laboratory of Rare Metals Separation and Comprehensive Utilization, Guangzhou 510651, China;
4. School of Resources Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The activation mechanism of Pb*" in flotation of wolframite with benzohydroxamic acid as collector was
studied through flotation test, adsorptive capacity, IR spectroscopy, XPS study and flotation chemistry calculation. The
results show that Pb?" can increase the floatability of wolframite and the optimum pH region is 6-10, the floatation
recovery rate reaches maximum when pH=9; the adsorption test shows Pb*" can promote the adsorption of
benzohydroxamic acid onto the surface of wolframite, and the adsorption isotherm obeys Freundlich equation quite well;
tthe result of XPS study shows the main activity of species is Mn**, and the floatation chemistry reveals the majority of
Mn*" exists as surface manganese hydroxide; two oxygen atoms from hydroxamate anion chelate manganese hydroxide
on the surface of wolframite and form five- chain complex.
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