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Fig.1 Results of XRD analysis of pyrite
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Table 1 Results of chemical multi—element analysis

90

of pyrite (%)

%y i % GR
Fe 46.60 Ca0 0.69
S 48.60 MgO 0.86
Si0, 1.80 Zn0 0.23
K,0 0.22
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Table 2 Results of chemical multi—element analysis of
raw ore (%)

% s % Epi
Au 151 Zn 0.05
Ag 2.60 Si0, 52.76
TFe 8.05 ALO, 15.32
As 0.29 Ca0 4.09

S 7.02 MgO 1.71
c 0.24
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Table 3 Results of phase analysis (%)

LUK s Wit g
WA 13.85 T 0.03

fa 1.22 D 0.02
N 0.10 I N 84.66
U 0.04
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Fig. 2 Symbiotic characteristics of fine—grained gold and pyrite
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Fig. 3 Particle size composition of pyrite in the sample
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Fig.4 Diagram of the test setup
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Fig. 5 Size distribution of nanobubbles
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Fig. 6 Results of grinding fineness test
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Fig. 7 Results of collector dosage test
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Fig. 8 Results of foaming agent dosage test
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Fig. 9 Results of pulp concentration test
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Fig. 10 Results of flotation Kinetics test
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Fig. 11 Laser particle size analysis results of flotation
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Comparative Experimental Study on the Flotation of Fine Particle Gold—
bearing Pyrite with Nanobubbles Flotation and Traditional Flotation

DENG Lijia, MA Fangyuan
School of Mining Engineering, University of Science and Technology Liaoning, Anshan 114051, Liaoning, China

Abstract: Fine particulate gold , which is challenging to recover, is anticipated to become a primary resource
for future utilization as larger and more easily processed gold deposits are increasingly depleted. Traditional
flotation methods exhibit limited efficacy in collecting fine-grained minerals due to the large size and specific
surface area of conventional flotation bubbles. To address this limitation, nanobubble flotation technology has
been implemented to enhance the recovery of fine particulate gold-bearing pyrite. This study examines the
distinctions between traditional bubble flotation and nanobubble flotation for fine particulate gold-bearing pyrite
through a series of flotation experiments, laser particle size analyses, and calculations of particle size recovery.
Experimental investigations into grinding fineness reveal that nanobubble flotation technology consistently
achieves a higher recovery index compared to traditional flotation methods, even when , dealing with relatively
finer particle sizes. Additionally, nanobubble flotation demonstrates superior selectivity in the flotation process.
Nanobubble flotation has demonstrated a significant reduction in the required dosages of collectors and frothers
while still achieving higher-grade concentrates, even under conditions of increased pulp concentration. The
flotation kinetics experiments indicate that nanobubble flotation completes the process 70 seconds faster than
traditional flotation methods, with an 8% improvement in concentrate recovery. Fur-thermore, when achieving
equivalent concentrate grades, the recovery rate with nanobubble flotation is notably superior to that of
conventional flotation techniques. Particle size analysis of the flotation concentrate reveals that the lower limit
of flotation particle size decreases from 2.6 pm to 0.2 pm in the presence of nanobubbles, compared to
traditional bubble flotation, and the average particle size is reduced from 99 pum to 26 um. This effectively
facilitates the efficient recovery of fine particle gold. Additionally, nanobubbles decrease the surface potential of
pyrite and increase the contact angle on the pyrite surface. In the absence of nanobubbles, the surface potential
of pyrite decreases by 5.36 mV, and the surface contact angle increases by 10°. This indicates that the presence

of nanobubbles mitigates the electrostatic repulsion among pyrite particles while enhancing hydrophobic
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attraction. Consequently, this leads to the formation of more stable hydrophobic aggregates of fine particle gold-

bearing pyrite, thereby maintaining a larger apparent size of fine-grained loaded pyrite and increasing the

likelihood of flotation interactions between bubbles and particles. Thus, the presence of nanobubbles

significantly enhances the recovery of fine particle gold -bearing pyrite.

Key words: nanobubbles; fine particle gold-bearing pyrite; flotation; particle size; mechanism
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