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ABSTRACT

The purpose of this work is to establish the basic calibration data for the efficiency of grinding by
investigating the Bond’s Work Index employing Korean Kaglin as a reference material with the
laboralory-scale ball mill. A small ordinary ball mil has a dimension of 133 inside diameler and 144 mm
long.

The analysis of the experimental resulis in this work sets up a equivalent calibration method with
the laboratory-scale ball mill to those with special mill. The theoretical expression, derived from the
rate equation proposed by Miwa, is obtained to anticipitate the stable revolution number for the next
grinding cy¢le. The proposed equation is more systematic and acurate than lshihara’s empirical equa-
tion is more systematic and acurate than Ishihara’s empirical equation for the measurement of
gindability of a ball mill.
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The value of Work Index of Korean Kaolin is estimated about 9.0 Kwhfton, based on the proposed

equation in this work.
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Table ¥. Particle Size Distribution of Feed and Grin-

ding Product.
coptrol feed grinding product
sieve weight of | cumulative| weight of | cumulativg
g oversize | oversize | pversize aversize
(2 %) ] ()
2800 0
2000 12. 0 6, 2
1400 17. 3 150
1000 16. 0 23 2
710 20. 8 339
500 2L 0 44, 7
297 305 60. 3
250 14. 3 67. 7
210 2L @ 78 5
177 1L 3 84. 2
149 20, 1 94 &
125 1L 8 05 5
105 04 95. 7
88 4,0 57. 7 26. ¢ 43 2
74 L0 98. 3 9 8 59. 5
62 09 98. 7 92 74. 8
53 09 0g, 2 7.8 87. 2
- 53 L6 7.7
. total 194. 9 60. 2
2957
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Table 2. Calculation Sheet for Predicting Number of Mill Revolution (Qe=794 g, Ry =0.957 )}

w ) @) w i5) (@ w @ @
cyvcele number
) S | @ | Qaer | G | @ weny| 20 Hpn] B8
ng tion
1 100 315 474 794 0. 597 760 Q. 957 306 0. 952
2 72 253 538 320 0 678 (. 932 245 {. 986
3 64 202 582 256 0. 740 0. 986 193 (¢ 989
4 T3 108 633 202 0. 797 0. 939 154 0. 891
5 101 158 593 161 0. 747 0. 091 192 {. 989
6 117 202 501 201 0 744 0. 985 194 0 089
7 131 175 617 | 203 | 0797 008y {165 | 0 090
8 170 164 628 177 0. 791 0. 990 159 0. 991
9 235 170 619 166 0. 780 0. 991 167 0. 990
10 306 147 642 | 175 | 0 809 0900 | 145 | 0981
11 459 176 613 152 0 772 . 991 173 0. 290
12 581 144 645 181 0. 812 0, 990 143 0. 992
13 888 449 330 149 Q427 0 092 435 0, 875
14 389 334 458 455 0 577 0. 975 322 0 582
15 258 279 514 336 D 647 0. 482 268 Q. 985
16 208 239 553 280 0 656 (. G85 231 0 987
17 196 236 557 241 Q. 702 0. 937 227 0. 087
18 188 222 570 237 0 718 O 087 214 0, 987
19 224
[ w w0 12 w 0 i " 1 W
cycle number_‘
et |7 ) m o vie | vevatu-
P e e I B - B VO R i
wxim_ |
1 0 726 -0 139 0. 624 -0, 205 0 G678 -0 169 -0 141 0723 72
2 0 723 -0, 141 0, 690 -0 161 0. 576 -0 057 -0.048 Q. 895 64
3 Q4 721 -4, 142 & 757 -0 121 1 174 o070 0. D58 1 143 73
4 n 719 - 143 0, 806 -0 094 L 521 0182 0 152 1 419 104
] Q721 -0 142 0, 754 -{ 123 1 154 0. 062 0 052 L 127 117
6 0 721 -0 142 0. 752 -1 124 [ 145 059 Q. (40 L 119 131
7 a 720 -4 143 0 736 =10 105 1. 362 0 134 0112 1 294 170
8 719 -0 143 Q, 799 -{ 097 L 474 0. 168 0 140 1. 380 235
9 0. 720 -0 143 0 787 -0 014 L 375 0 138 0. 115 1 303 306
10 0 718 -0 143 0 817 - 088 1. 625 0211 0. 176 L 500 450
11 0. 720 -0, 143 0. 779 -0, 108 L 324 0122 0. 102 1 265 581
12 Q. 710 -0, 143 Q. 820 -0 085 1. 963 0 221 0 184 1 928 BEE]
13 0 731 -0 136 0 430 - 0. 367 0 371 -0.431| -0 359 0, 438 345
14 0 726 -{Q. 139 0. 592 -0 228 G 610 -0215] -0 179 0. 662 258
15 | 0724 |-0140 | 0638 | -0 81| o773 | -0 12| -0003| nso7| 208
16 0, 722 -0 141 G 707 -0 151 0. 534 - 0. 030 -0 025 0. 944 156
17 0 722 -0 141 0 711 ~{. 148 0 953 - 0021 -0.0i8 0. 839 188
18 | a7z |-o141| o727 | -0138 | Loz oogg| 0008 | L1019 192
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Table 3. The

Sample : Sancheong kaolin
welght of sample (700 cc) 1 Qe=T7 g
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Measured Results of Work Index,

cycle | num- |[welgh | weigh w"igh—‘ weighl of increased |net predicted
num- | ber of | of ol af updersize | net weight |weight revolution
bers | revo.junder-[ over-| addi-) of p, sie- [ of under- [to be numbers for
of lution, | size of| sizedf| tive ve before | size of p) ground | next cycle
grind- p Se-| p sie-]  feed grinding sieve aflor
ing Ve ve grindmg
(&) @ | @ () ced
n N T @ | Q| O | QU-Re) | Qp-Qp-Re)
1 100G 315 474 704 34 281
2 72 253 538 320 14 239
3 54 202 582 256 11 191
4 73 158 633 202 g 149 2
3 104 158 393 161 7 191 220 e 17
G 117 202 501 201 9 193 218 132 131
7 131 175 617 203 L] 166 218 173 170
3 170 164 628 177 g 156 218 244 235
9 235 170 619 166 7 163 220 316 306
10 306 147 642 175 8 139 219 484 459
11 459 | 176 | 613 | 152 7 169 220 595 381
12 581 144 645 181 8 136 219 St BBB
13 8488 449 330 148 i 443 221 115 389
14 389 3 158 435 20 314 207 264 258
15 258 279 514 336 I 763 213 209 208
16 208 239 553 280 i2 227 215 199 196
17 196 236 357 241 10 226 217 138 188
1& 188 222 570 237 10 212 217 192 192
19 192 237 535 224 10 227 L?.l?

grimd-
ahbility

1

{g/rev)

2 810
3310

2
. 041

984

37
650
267
318
694
154

. 234
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807
027
091
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128
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arithmetic mean of three cycles last-mentioned  Gpp = 1. 154

Work Index W; = (1. 1) {3 /4)(2440/D)

= B.7 kwh /ton
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Nomenclature

a constant related to number of the
mile revolution [r.p.m.]

a congtant related to grinding time in
Eq. (1) {81

cireulation ratio, Qcl/Qp [—1

Particle size of feed [pm]

particle size of grinding product
(pm]

mean size of particle [pm]

size of a gieve aperture permitting the
passage of 80% of feed {um]
grindability (ke/rev.]

a constant related to particle size in
Eq. (11} [um]

a constant refered Bond’s Law [pum]

a constant related to grindability
(-1

total number of the mill revelution
at n-th cycle [r.p.m.|

a constant in Ea, (11) [—]

opening of control asieve (105um
sieve) [um]

size of a'sieve aperture permitting
the passage of 80% of Py pass product
(pm]

weight of the circulating load [kel
weight of additive feed {kgl

weight of a mill charge [kg]

weight of undersize of P, sieve [kg]
the value of Qp in grinding product at
n - th cycle [kgl

a4 2E A
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ratio of cumulative oversize of P,

F

sieve to feed [—]

R,F(n) + the value of RF at n- th cvcle [~]

RN(n) : r1atio of oversize of Py sieve to grind-
ing product at n- th cycle [ -]

Rp(n) 1 ratio of oversize of P, sieve of Qp(n)
to Qp(n) at n-th cycle [—]

Rt cumulative oversize percentage at time
t[%]

t grinding time [s]

W work input [kWh/t]

Wi Bond’s Work Index [kWh/t]
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