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Oyster Shells as Breaking and Crushing
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The purpose of the present study was to examine the method of physically processing oyster shells for use as raw material(aggregate)
through experimentation. The results of the experiment found that the adequate particle size of the pulverized oyster shells should be
smaller than 1omm due to their shape. Also, after considering various particle size distributions and residual rates by particle size, the
study found the cutter mill to be the most suitable tool for pulverizing oyster shells. The use of a cutter mill resulted in recovery rates of
97.3%, 98.2%, and 98.9% for inner screens of 8mm, 12mm, and 20mm respectively, revealing how the increase of screen size results in
slightly higher recovery rates. The experiment involving the difference between the inner screen of the cutter mill and the speed of the
inverter shows that a smaller screen size and a faster inverter speed result in a lower fineness modulus, while arise in inverter speed for
an identical screen made possible the material recovery of a much lower range of particle sizes.
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Table 1. Types and characteristics of crusher

Manufacturing Crush . -
Type of crusher methods level Particle size(mm)
Jaw crusher 500~15
_——— Breaking
Gyratory crusher . 200~50
—— Compression
Cone crusher 100~10
Crushing rolls . 20~10
Crushing
Impact crusher 30 >
—_—— Impact
Hammer crusher 20 >
Cutter mill 10 >
— Tmpact Crushing
Hammer mill 20 >
Ball mill | Fricti 1>
——— Impact, Friction i
Rod mill P Fine 1>
grinding
Roller mill Friction 1>
Jet mill Impact, Friction | Micronize 0.01 >
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Fig. 7. Crushing rolls
Fig. 8. Ball mill
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Table 2. Measurement items
Equipment item 43.0 pe=D==0==0 1000
Jaw crusher, Jaw crusher+tHammer mill, Collect rate 40.0 g ZEE
Cutter mill, Crushing rolls, Ball mill Residual rate _ B0 1 o
£ 300 ‘,’ 005
H 25.0 1 600 .*g
Table 3. Experiment factor and level T 500 ,’ e
a0 ;! 200 U
Equipment Factors Levels g , 300 8
Jaw crusher Uptime(min) 120 100 l' 20.0
5.0 10.0
- - - 7
Jaw crusher+Hammer mill Uptime(min) 120 0o ) [ 0o
Cutter mill Screen size(mm) 8, 12, 20 10m Smm 2.50m Lomnn O0.6mm 0.3nm 0.15mm  FAD
Crushing rolls Input order 1,2 Sieve Size
Ball mill Uptime(min) 15 Fig. 10. Crushing result of jaw crusher and hammer mill
Table 4. Experiment result
Residual rate(%) Collect rate
Equipment Inputf loss(%
auip pul(e) 10mm | Smm | 2.5mm | 1.2mm | 0.6mm | 0.3mm |0.15mm| Fan (%) )
Jaw crusher 10,648.0 19.1 37.8 20.3 8.1 5.9 5.2 2.3 0.3 99.1 0.9
Jaw crusher+tHammer mill 9836.9 0.0 0.0 355 413 17.6 2.5 2.5 0.3 96.7 33
Cutter mill(8mm) 4,322.0 0 1.1 32.6 27.1 24.7 9.5 1.8 0.5 97.3 2.7
Cutter mill(12mm) 4,976.0 0 11.4 342 20.8 15.8 11.9 3.5 0.6 98.2 1.8
Cutter mill(20mm) 5,266.0 10.9 37.7 22.5 11.9 8.2 5.2 1.8 0.7 98.9 1.1
Crushing rolls 1st 3,353.0 34.0 25.9 16.2 10.2 7.1 4.1 1.7 0.6 99.8 0.2
Crushing rolls 2nd 3,343.5 10.9 26.9 27.3 10.6 8.3 5.8 33 0.6 93.7 6.3
Ball mill 2,013.2 Non-applicable - -
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Table 6. Experiment result

.Screen Inverter Residual rate(%) Collect rate l0ss(%)
size(mm) speed(%$) 10mm Smm 2.5mm 1.2mm 0.6mm 0.3mm | 0.15mm Fan (%)
30 0.0 17.4 51.2 13.3 8.0 5.5 4.1 0.5 99.8 0.2
50 0.0 4.9 55.7 16.7 10.6 7.2 4.4 0.6 99.7 0.3
§ 70 0.0 0.6 45.8 24.2 14.6 9.1 5.1 0.6 99.9 0.1
90 0.0 0.5 47.1 22.2 14.4 9.5 5.6 0.8 99.9 0.1
30 0.1 51.2 27.5 8.7 5.6 3.2 3.2 0.5 99.2 0.8
0 50 0.0 343 37.2 11.9 7.2 5.2 3.7 0.5 99.8 0.2
70 0.0 25.4 41.9 13.8 8.6 6.0 3.8 0.6 99.8 0.2
90 0.0 22.6 42.8 14.6 9.1 6.3 4.2 0.5 99.8 0.2
30 2.0 57.2 24.9 6.3 3.9 2.8 2.4 0.4 99.9 0.1
50 0.9 48.9 30.3 8.1 4.9 3.5 2.8 0.5 99.9 0.1
13 70 0.4 423 329 10.3 6.3 4.2 3.1 0.6 99.8 0.2
90 0.7 38.3 34.5 11.2 6.8 4.6 3.4 0.5 99.9 0.1
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Fig. 19. Cutter mill of screen size 15mm
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