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Abstract : Benzene phenol was utilized as the precursor to synthesize a novel benzyloxyethyl hydroxamic acid

(PHA) via coupling and oxime reactions. The molecular structure, flotation performance and adsorption mechanism
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of PHA on scheelite surface were characterized by FTIR, LC-MS, NMR, single mineral and actual ore flotation
tests, contact angle measurements, Zeta potential analysis and X-ray photoelectron spectroscopy (XPS). FTIR
results showed that the characteristic absorption peaks of benzene ring and hydroxamic acid were located at 1 492,
1441 and 1 645 cm ', respectively. The molecular ion peak M/Z c.m,0n =168. 06 of PHA appeared in LC-MS
spectrum. 'HNMR and "CMNR results were also consistent with expectations. The results of single mineral and
actual ore flotation tests showed that PHA exhibited excellent selectivity for calcite and fluorite while demonstrating
superior capturing ability for scheelite compared to classical benzohydroxamic acid; Furthermore, when combined
with lead nitrate, it significantly enhanced the tungsten-calcium separation efficiency. At pH=9 and with PHA-Pb
complex dosage of 250 mg/L, the recovery of scheelite was 98. 45%, while the recovery of fluorite and calcite was
only 38.69% and 31.95%. The actual ore flotation results showed that the recovery rate of PHA-Pb chelate was
85. 82% and the concentrate grade was 26. 12% for the wolframite with a feed grade of 0. 35%. The contact angle
experiment showed that the amount of PHA-Pb complex or PHA collector was positively correlated with the
hydrophobicity of scheelite after adsorption, and the contact angle of the sample treated with PHA-Pb chelate was
greater than that of PHA. Zeta results showed that the scheelite potential shifted negatively at pH=3—11, while the
scheelite potential shifts positively at PHA-Pb at pH=3—9. FTIR results showed that C—N and —CH, peaks of
PHA-Pb complex or PHA appeared on the surface of scheelite. XPS results showed that PHA or PHA-Pb compex
may form W-PHA or W-Pb-PHA complex on scheelite surface. The results of FTIR, Zeta potential and XPS
indicated that PHA and PHA-Pb acted on scheelite surface by chemisorption. This study offered valuable insights
for theoretical research into molecular design strategies aimed at enhancing the functionality of flotation reagents
for scheelite.

Key words ; flotation; hydroxamic acid; scheelite ; adsorption mechanism; molecular design
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Table 1 Comparison between PHA and BHA on flotation indexes of mixed tungsten ore

i) Mg/ (gt ) FER Y BT WO, i/ %6 B WO, MR /2
BHA+Pb(NO,), 450500 1.11 25.39 80. 52
PHA+Pb(NO,), 450500 1.15 26.12 85. 82
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Fig. 11 XPS results of scheelite before and after adsorption of PHA and PHA-Pb complex
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