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Chemical composition of clinker and limestone

Oxides  Si0a  ALO; Fe0; Ca0  MgO SO,  LOI
%) (%) %) %) ) (%R (%)

Limestone 1060 1.07 059 4899 111 3872

Clinker 2222 361 330 6744 180 150 0.1

LOI—Laoss of ignition.

, KW%

6283 cm?®

Grinding conditions

’ Kw%

Mill

Mill speed

Grinding
media (balls)

Material

Diameter, 2 (mm)
Length (mm)
Wolume {r_'mﬁj

Critical, N, (rpm)®
Operational, ¢, (%)
Diameter, & (mm)
Specific gravity (gicm®)
Cuality

Assumed porosity (%)
Ball-filling wolume
fraction, J {‘1'.'.}1’
Specific gravity (gicm’)
Powder-filling volume

fraction, £ (%%)°
Interstitial filling, L7 (%"

200

200

623

101

55 6575 85 95
254

7.8

Alloy steel

40

20

Clinker: 3.0;
limestone: 2.69

4.2

52.5

® Calculated from N, = 423 /v D —d

(D, d in meters).

® Calculated from J=(((mass of balls)/{(ball density)y(mill volime))>

((1.0)/(0.6)).

“ Calculated from j =({(mass of powder){formal bulk density)){mill

vohame)).

4 Calculated from [F = %

R T
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Weight percent remaining in top size, ¥V, (t)
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g
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o

£
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g

§

I‘E 5 Limestone
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[~} -5

Em 1 L 1 1 L |\\ 1

E i] 5 0 15 . i 0 kL)

Grinding Time, minute

S w

2
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{0 M
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§ 10

2 5

£
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2 2| p-75%

: NN T

g ] § 10 15 il 25 0 35

Grinding Time, minute



Weight percent remaining in top size, W, (t)

Weight percent remaining in top size, W, (t)
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g
Clinker
di,= 15%
1 1
o 5
100
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& —
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i ——
0,425+0,300 mm
10 -
3 2 mm
5 0,21240, N
3 Limestone — N
. #,=95% 0,150+0,106 mm
—-—
1 1 1 1 1
] 5 10 15 ] i 30 35
Grinding Time, minute
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[ ]
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-.-
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+
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il
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i
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-] 0 —-—
g 0,300+0,212 mm
2 =
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E
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Grinding Time, minute
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g o
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9c = T5%

0c =85%
Pc
) By
0=0
Model parameter values of limestone
o (%) —0300+0212 @ ar d b
(mm) Si
55 0.139 0.831 0.199 0.507 1315
(] 0.141 0.763 0273 0.510 1.336
75 0.142 0.752 0.371 0.514 1357
85 0.150 0.833 0.436 0.504 1.432
95 0.220 1.278 0.489 0497 1237
Model parameter values of clinker
o (%) —0300+0212 a ar i T
(mm) 5i
55 0.005 1.261 0.191 0419 0.801
65 0.137 1.314 0234 0415 0.809
75 0.162 1.249 0.301 0413 0.848
85 0217 1.241 0462 0.394 0.857
95 0.230 1.212 0611 0.387 1.OE1
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By values of clinker

Sieve size (mm) ¢.=55% @.=65% @.=75% . =85% @.=095%

—DESD+ 0600 1 1 1 1 1

—0600+0425 0468 0.442 0.422 0404 0.386

—0425+0300 0277 0.268 0.259 0246 0.221

—0300+0212 0192 0.182 0.176 0.166 0.148

—0212+0150 0.153 0.133 0.130 0.121 0.100

—0150+0106 0113 0.107 0098 0,050 0.067

B -()

B; ) valies of limestone

Sieve size (mm) ¢.=55% $.=65% P.=T5% P.=85% ¢.=95%

—DESD+ 0600 1 1 1 1 1

—0600+0425 0366 0.339 0.333 0.401 0366

—0425+0300 0241 0.201 0.19% 0247 0.254

—0300+0212 0.163 0.130 0.122 0.145 0.145

—0212+0150 0.115 0,092 0088 0082 0050

—0.150+0.106 0.080 0.058 0.057 0.050 0.062
ar

Austin Brame
a;
a, = 0.0344exp(0.00301p,)  r?=0.98
a, = 0.0225exp(0.06183¢p,)  r? =0.96



a (a; =0.191-0.611) a,
(a, =0.199-0.489)
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