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Fig. 1 Ball wear rate and deformation changes in the vertical mill

2 ZR5itiE

21 YR EIRI G BIRE R

R T B B SOR RIS 0 AR, B i
W) AERDRS B RS T, SR B 90K B B BRI BRAE R
FER A BT TR OR MU o M B Rk e i bl 30% 2
1 & 34%, BAEER A 39 t, WIREEREC HE A m(010 mm)
m(® 15 mm) : m(P20 mm)=3 : 4 : 3, H #10 mm P %
K 12't, @15 mm FZER 15t, 20 mm P& IR 12 t,

22 NHEEF =& R IR E A E B

VER T 7 it VAR T A0 A S SO 1) AR A,
PR I 7 5 o) SR FH P 8 K B 40 7 o 1 T A U DAL TR
FEAN B, 55 2R AR BRI (4 B 1 7= AT X6 B o BT, 45
B 1R,

P X EE A3 A 485 S ] A e R B BR AR BR A
FHRJES Y Y VAR AT, T AE R AR LRV B (17%~24%) o
R, (AR AR B 0 A BB, B AT 7™ i i)k B A
17.27%~23.62% Z [0} 2y, P 3N iR BE B R o i e 1 H]
Ve e BRAE R BB A T J5 , B 7= i 1 VR R E 20%
e, XA A FJE S0 1R Mk 19 R S 800
EE (o

o5 —J7 I, 1 FH P & B e K 5, BB
AHEETS R AL B AT, B RS T AR,

R ORIRIEST S5 i VAL S5 v FEE R 40 JRE 5l o e
Table1 Comparison table of overflow concentration and
fineness data under different grinding media
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Table 2 Comparison table of grinding effects under different grinding media
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Table 3 Comparison results of different grinding media used
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Fig.2 Comparison for the shapes of steel balls and ceramic balls after one cycle of use (Left—steel balls, Right—ceramic balls)
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Table 4 Comparison results of mill power consumption
between using steel balls and ceramic balls
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Table 5 Liner usage details table
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Application Study of Nano—ceramic Balls in the Vertical Ball Mill of Pulang
Copper Mine
LI Chao', ZHOU Hao', GONG Li', ZENG Jianwu®

1. Yunnan Diqing Nonferrous Metals Co., Ltd, Shangri—La 674400, China;
2. Faculty of Land Resources Engineering, Kunming University of Science and Technology, Kunming 650093, China

Abstract: The Pulang Copper Mine uses vertical ball mills to regrind coarse concentrates, which encounters problems
such as high loss of roundness and overloading of steel balls, poor grinding fineness, and short service life of liners. To
improve the grinding efficiency of this vertical ball mill, the grinding effects of nanoceramic balls and steel balls were
compared in this investigation. The results show that the grinding performance of the vertical mill is significantly improved
after adopting nanoceramic balls as the grinding media, with the content of —0.049 mm particle size in the ground product
increasing by nearly 8 percentage points. Moreover, the grinding costs are significantly reduced after adopting nanoceramic
balls as the grinding media. Specifically, the consumption of grinding media is decreased by 82.32%, the cost of liner usage
is reduced by 63.83%, and energy consumption is reduced by 25.71%. Therefore, replacing steel balls with nanoceramic
balls could effectively enhance the grinding efficiency in the Pulang Copper Mine Concentrator.

Keywords: vertical mill; grinding media; ceramic ball; liner
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