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Fig. 2 Illustration of box plot showing normalized intensity of iron oxyhydroxide species on sphalerite surfaces
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Table 2 Experimental parameters of each grinding testing
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Fig. 3 Change of pH in slurry during grinding with different

types and different sizes of grinding medium
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Fig. 4 Effects of oxidation reduction potential (ORP) during
grinding on different types and different sizes of grinding

medium

Test Grinding Size of Total surface area of Pulp chemistry

No. medium w(Cn/% ball/cm grinding medium/cm? measured
1 Mild steel 0 2.54 5837 pH, ¢, Dissolved oxygen & conductivity
2 Mild steel 0 1.77 11644 pH, ¢, Dissolved oxygen & conductivity
3 Stainless steel 18.44 2.54 5837 pH, ¢, Dissolved oxygen & conductivity
4 Stainless steel 18.44 1.77 11644 PH, ¢, Dissolved oxygen & conductivity
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Fig. 5 Effect of types and sizes of grinding medium on
dissolved oxygen in slurry during grinding: (a) Mild steel balls;
(b) Stainless steel balls
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Fig. 7 Normalized intensity of iron oxyhydroxide species on
sphalerite surfaces by different types and different sizes of
grinding medium: (a) Balls with different sizes; (b) Balls with
different compositions

30 } Mildsteel

[\
W
T

[\
(=]
T

Normalized intensity/10™
S o

(%4
T

Big ball Small ball

8  NBEY A ) U — H e iR B

Fig. 8 Normalized intensity of Cu on sphalerite surface
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Influence of ball mill medium and size on properties of
copper-zinc ore pulp and mineral surface

CHEN Zhe" 2, XIA Liu-yin?, HART Brian?, CHI Ru-an', YU Jun-xia'

(1. School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430073, China;
2. Surface Science Western, Research Park, University of Western Ontario, London, Ont. N6G0J3, Canada)

Abstract: This study focuses on the influence of ball mill medium and size on the properties of copper-zinc ore pulp and
mineral surface by time-of-flight secondary ion mass spectrometry (TOF-SIMS) and special designed grinding ball mill
were applied. The pH, ORP (oxidation-reduction potential), conductivity and dissolved oxygen during grinding were
monitored with redesigned chamber. The results show that, with grinding time prolonging, pH gradually increases, while
dissolved oxygen content and ORP decrease rapidly. Smaller diameter of spherical grinding medium will result in greater
consuming rate of the dissolved oxygen content, whereas lower ORP and pulp ions concentration. Surface chemistry
analysis TOF-SIMS was performed on mill discharged sphalerite. It demonstrates that the formation of iron oxide and
hydroxide species on sphalerite surface, as well as different types and different sizes of grinding medium can affect the
mineral surface. Compared with spherical grinding diameter of 2.54 cm, diameter of 1.27 cm could supply more iron ions
for pulp and improve electricity reactions during grinding, thus leading to the formation of more iron oxide and hydroxide
species on sphalerite surface and lower adsorption of cupric ions (Cu®"). The same is also true for mild steel compared
with stainless steel. From above, the pulp and sphalerite surface chemistry are decided by the types and sizes of grinding
medium.

Key words: sphalerite; grinding; pulp chemistry; surface chemistry; time-of-flight secondary ion mass spectrometry
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