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On the Comminution of High Carbon Ferrochrome

Masayoshi MIK1, Soetomo SOESITO, Zenjire ASAKI and Yoshio KoONDO

Synopsis:

The particle size distribution and the specific surface area were measured on the comminution pro-
ducts of high carbon ferrochrome ground in rod- and ball-mill for 05 to 8 hr.
It was found that the Gaudin-Schuhmann equation (Eq. 1) can be applied for the particle size dis-

tribution in their over-micron range.

On the other hand, the Charles equation (Eq. 2) on the energy-

size reduction relationship did not cover the whole range of comminution carried out and the size

modulus, £, and the inverse of specific surface area,
On the other hand, the Harris equation (Egs. 5 and 6) based on a modified logistic function

values.
fit well the energy-size reduction relationships.

1/S, were found to converge to their limiting

The limiting value of the size modulus £ and the

specific surface area §, were estimated as 22 to 26 # and 2 to 5x 10* cm?/cm3, respectively.
The specific surface area estimated on the basis of size distribution did not coincide with that meas-
ured by the air permeability method. At longer grinding times, the measured values become larger

than the estimated ones.

This difference was supposed to be due to possible flocculation or welding

during comminution which also increases with grinding time.

(Received 15 June 1967)
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Table 1. High carbon ferrochrome.

Chemical composition (%) ‘ Density
Feed . (g/cm?)
Cr C Si
2 58-8 8-2 2-8 682
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Fig. 1. Particle size distribution of feed materials.
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Fig. 2. Grinding mill.
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Fig. 3. Ball catcher.
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Fig. 4. Particle size distribution of comminution

product of feed 1 ground in rod mill.
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Table 2. Distribution modulus, m (—).
a) Rod mill grinding

Grinding time (hr)
Feed
05 1°0 2-0 4-0 80
i 1-90 1-79 2:15 1-94 1-97
2 1-55 1-68 194 2-00 1-93
3 1:52 1-55 135 1-58 1-51

b) Ball mill grinding

Grinding time (hr)

Teed
. 0-5 1:0 2:0 3-0 4-0
1 1-78 1-64 1-94 1-85 2-14
2 1-47 1-66 1:75 1:66 1:95
3 1:37 1:69 2:00 1-74 1:52

Table 3. Size modulus, & (p)

a5 Rod mill grinding

Grinding time (hr)
Feed -
0-5 10 2:0 4-0 80
1 38-4 30-9 257 256 235
2 420 33-8 272 24-3 24-0
3 40°7 34-2 292 254 276
b) Ball mill grinding
Grinding time (hr)
Feed
0-5 1-0 20 4-0 8:0
1 26-2 29-9 27°8 28-3 232
2 534 339 29-7 29-8 257
3 52-8 32-3 254 24-5 27°3
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Fig. 5. Relationship between distribution modulus
and silicon content.
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Fig. 6. Energy-size reduction relationship due
to Eq.(2).
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Table 4. S.. (cm?/cm3).

Feed Rod mill grinding | Ball mill grinding
1 3-97x10¢ 5:20x 104
2 2-10x 10¢ 2:78x 10#
3 3-63x10¢ 2-36x 104

Table 5. ke ().

Feed Rod mill grinding | Ball mill grinding

1 22-9 —
2 21°6 274
3 259 254
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Fig. 8. Energy-size reduction relationship due
to Eq. (5).
10 -
8| —° Al
6
4 \ ;
: N
: N
'g I N
5 -
= | \\
o N
- &:[_k—_[lmz
| 1229
1 1 I Lyl | | |
005 o1 0z 04 06
(k/keo)=1 (=)

Fig. 9. Energy-size reduction relationship due
to Eq. (6).
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