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Fig.1 SEM of converter slag
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Table 1 Results of multielement chemical analysis of sample

Cu Au* Ag* Pb Zn Mo Fe
4.29 0.55 31.72 2.29 5.53 0.055 42.05
SiO, TiO, AlO, Ca0 MgO MnO Na,O
24.54 0.085 1.22 0.66 0.81 0.13 0.11
K,0 As Sb S p C ek
0.25 0.0094 0.032 0.54 0.014 0.048 4.26
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Table 2 Dissociation degree of copper minerals under different grinding fineness
N A%
A2 1%

HALE R >3/4 3/4~1/2 12~1/4 <1/4
-0.074 mm 90% 61.09 10.46 5.63 6.23 16.59
-0.045 mm 65% 65.42 17.14 4.24 4.07 9.13
-0.045 mm 85% 68.01 20.33 4.59 1.95 5.12
-0.045 mm 90% 75.01 13.84 5.74 2.27 3.14
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Fig.2 Effect of ceramic sphere ratio on the fineness of
primary grinding

95 r

o0t m—
\-

st \.\

80

—0.045 mm/%

75+

% 20 40 60 80 100
Vi e Bk R A CHA R EL 81/
3 PREDKEL XS — EX BER 4 5200

Fig.3 Effect of ceramic sphere ratio on the fineness of
secondary grinding
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Fig.4 Effect of feed amount on the fineness of primary
grinding under all ceramic sphere condition
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Fig.5 Effect of different test stages on the fineness of grinding
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Fig.6 Reagent consumption during flotation
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Fig.7 Copper mineral separation index at different test stages
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Application Research on Replacing Steel balls with Ceramic Balls
under the "Double Carbon Target"

Zou Chong, Cao Enyuan, Yang Youzhi, Wang Mingxi
(Hubei Dajiang Environmental Technology Co., Ltd., Huangshi, Hubei, China)

Abstract: In this paper, the effect of ceramic ball replacing steel ball on grinding efficiency, energy
consumption, material consumption and separation index was studied for the grinding process of Daye
Noranda converter slag. The laboratory studies presented that the grinding efficiency decreases with the
increases of ceramic ball replacement ratio in the process of primary and secondary grinding, however,
However, the grinding efficiency was hardly influenced when the ceramic ball volume proportion is
controlled within 40%, and the ore feed need to be reduced to 80% of the whole steel ball which can achieve
the same grinding efficiency as the whole steel ball in the case of all-ceramic ball grinding. The industrial
test results showed that grinding efficiency, reagent consumption and copper concentrate index are not
affected when the proportion of ceramic balls in vertical mill is 14% to 38%, but the energy consumption is
reduced to 89.90% and 79.60% respectively of the whole steel ball during grinding, and the loss of grinding
medium is reduced in this process. This The research results provide a new idea for energy saving and
consumption reduction in the production process of converter slag concentrator.

Keywords: Ceramic ball; Converter slag; Grinding efficiency; Energy Conservation
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