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Fig. 1 Infrared spectrum of phthalic acid
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Table 1 X - ray fluorescence spectrum analysis of pure malachite

g% Cu Al Zn P S Si  Fe Mn Cl it
&4k 55.83 0.07 0.05 0.04 0.003 0.06 0.01 0.02 0.0l 43.91
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Fig. 3 X - ray diffraction diagram of pure malachite
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Fig. 4 Flotation performances of malachite and quartz by collec-
tor of phthalic acid
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ment with phthalic acid
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Synthesis of A New Hydroxamic Acid Collector and Its Collection Mechanism for

Malachite

SUN Xin!+? | HUANG Lingyun'-2 | HU Bo!-?, ZHANG Mei'-?, LI Yaming'-2

1. State Key Laboratory of Clean Utilization of Complex Nonferrous Metal Resources, Kunming University of Science and Technology, Kunming

650093, Yunnan, China;

2. School of Land and Resources Engineering , Kunming University of Science and Technology, Kunming 650093, Yunnan, China

Abstract: The application of phthalic acid, a new chelating collector, in the flotation separation of malachite ( Cu,CO,
(OH),) and quartz (SiO,) was studied. The flotation performance of phthalic acid on malachite and quartz was evaluated
by micro — flotation test. The results show that phthalic acid has strong adsorption and selectivity for malachite and can ef-
fectively separate malachite and quartz. Using phthalic acid as collector, the separation effect of artificial mixed minerals
was good at pH 9 and dosage of 80 mg/L.. And the recovery of malachite and quartz was 70% and 5% , respectively. The
adsorption mechanism was studied by contact angle, SEM — EDS, Zeta potential, adsorption capacity, Fourier Transform
infrared spectroscopy ( FT —IR) and X - ray photoelectron spectroscopy ( XPS). The results showed that the strong chem-
ical adsorption between phthalic acid and Cu®" ions on malachite surface occurred. After treatment, the hydrophobicity of
malachite was greatly improved and the selectivity was good. It can effectively separate malachite and gangue minerals.
Keywords: malachite; quartz; hydroxamic acid; flotation; flotation mechanism; copper
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