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Abstract

Based on the study of electrochemistry of flotation of complicated
lead-zinc-iron sulfides, made full use of chemical environment caused
by varies of intrinsic redox reactions in grinding-flotation system, elec-
tropotential control flotation was implemented through adjusting tradi-
tional operation factors, and Originpotential Flotation ( OPF) which
was different from Outside-Potential-Control and Redox Reagents-Po-
tential-Adjustment flotation, was proposed. OPF technology had two
main points: one was adjusting and controlling traditional flotation op-
eration factors including pulp pH, type and dosage of collector, flota-
tion time and flow structure etc. ; The other was not exerting outside
electric field and not adding redox reagents to control electropotential.
These two points were of advantage for OPF technology to be applied
and extended in existing flotation system. The main scientific inclu-
sion and technical key of OPF were: combining parameters of tradi-
tional flotation with pulp originpotential (E_ ) , studying the effects of
E,, on flotation and finding out the optimum matching plan between
each of factors, then ihe optimum flotation conditions including eco-
nomic reagent institution, the best hydrophobic conditions and separa-
tion selection, were established.

Redox reactions of sulfide minerals in pulp had two forms: local
cell and galvanic interaction. Local cell could be set up when electro-
chemical reactions took place on the surface of the same solid, and
galvanic interaction between two or more different solids. In flotation
pulp, local cell was present in sulfide particles-water system, sulfide

particles-modifer-water system, sulfide particles-collector-water system



I Abstract

and grinding medium-water system; Galvanic coupling did in mineral-
mineral interaction and mineral-grinding medium interaction, the ma-
terial of higher potential acted as a cathode, and the lower as an an-
ode. Both local cell and galvanic interaction had effects on OPF of
sulfide minerals.

Through thermodynamic calculation and electrochemical analysis
of multiple redox reactions on the minerals of galena, sphalerite and
pyrite in different system, it could be found that pulp chemical envi-
ronment in which hydrophobe of collectorless flotation produced was
beneficial to reduce coilector dosage in existing flotation system; elec-
trochemical analysis on sphalerite had been engaged; and pulp chemi-
cal environment of OPF for lead-zinc-iron sulfide minerals and relevant
selective measure for collector and modifer were established.

The oxidation of grinding medium caused by local cell and gal-
vanic coupling had negative influence on the floatability of sulfide min-
erals due to oxidated products decomposition. But, in OPF of sulfide
minerals, local zell and galvanic interaction had two positive factors:
reducing pulp originpotential and promoting interaction between col-
lector and objective minerals.

The pulp originpotential ( E, ) formed by imaginary anodic
process which represented all oxidation reactions in pulp and imagi-
nary cathedic process representing oxygen reduction, were also gov-
erned by the mixed potential principle. Effects of redox reactions on
E  were expressed on the change of the electrode potential for imagi-
nary anodic and cathodic process. So the regulation of OPF technology
to E, was realized by changing the anodic and the cathodie electrode
potential through regulating traditional flotation operation factors.

In this thesis, the technological design of OPF including stable
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technology of E, , E,-pH matching, E  -pH-collector matching and
relevant flotation time and circuit structure with OPF technology, were
also engaged. The test resulis of OPF for ore of Fankou, Nanjing,
Lechang and Beishan mine showed that the concentrate grade and the
recovery of lead and zinc sulfide minerals were enhanced, the reagents
cost was reduced and the efficient separation of lead-zinc without using
depressant of sphalerite was realized. Moreover, the production prac-
tice of OPF technology in Lechang mine of Guangdong province, Beis-
han mine of Guangxi province and Nanjing mine of Jiangsu province
showed that OPF technology brought great economic benefit and social

effects for enterprises.
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