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Dry Fine Grinding of Rice Husk Ash using a Stirred Ball Mill
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SUMMARY

This work was conducted to study the operating characteristics of a grinding system designed to obtain fine
rice husk ash powder. To find better utilization of rice husk, a valuable by-product from rice production,
once the rice husk was incinerated and the thermal energy was recovered from the furnace, the ash was fed
and pulverized in the grinding system resulting a fine powder to be used as a supplementary adding material
to the portland cement manufacturing. The rice husk ash grinding system consisted of a high speed
centrifugal fan for the preliminary coarse milling and a dry-type stirred ball mill for the subsequent fine
grinding. Total grinding time (5, 15, 30, 45 min), impeiler speed (250, 500, 750 rpm), and mixed ratio (4.8,
7.9, 14.9) were three operating factors examined for the performance of a stirred ball mill used for the fine
grinding of ash.

With the stirred ball mill used in this study, the minimum attainable mean diameter of rice husk ash
powder appeared to be 2um. During the fine grinding, the difference in specific surface area of powder
showed an increase and the grinding energy efficiency decreased with the increase in total grinding time,
impeller speed, and mixed ratio. For the operating conditions employed, the resulting mean diameter of fine
ash powder, specific energy input, and grinding energy efficiency were in the range of 1.79~16.04 ym,
0.072~5.226kWh/kg, and 1.11~12.15m*/Wh, respectively. Grinding time of 30min, impeller speed of 750 rpm,
and mixed ratio of 4.8 were chosen as the best operating conditions of the stirred ball mill for fine grinding.
At these conditions, mean particle diameter of the fine ash, grinding energy efficiency, grinding throughput,
and specific energy input were 2.73 #m, 3.95m*/Wh, 0.25kg/h, and 1.22kWh/kg, respectively.
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—s— Raw ash from rice husk incinerator

—a— Feed ash used for fine grinding experiment

Fig. 1 Size distributions of feed ash used
for experiments.
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Fig. 2 Batch type stirred ball mill used for experiment.
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Fig. 4 Specific energy input at each experimental condition of fine grinding.
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Table 1 Experimental results for fine grinding of rice husk ash by a stired ball mill

Operating R = 149 R =179 R =48
Paramenters Grinding time (min) Grinding time (min) Grinding time (min)
ltem o s 115 | 30 | 45 15 [ 30 | 45 | 5 | 15 | 30 | 45

250 | 0.70 | 1.59 | 243 | 2721049 | 1.14 | 1.63 | 1.88 | 034 | 0.56 | 0.78 | 0.98
7S* (m¥em’) | 500 | 1.42 | 2.2 283 089 | 1.7 2351243 | 061 | 1.22 | 1.58 | 191
750 | 1.77 | 3.16 | 253 | 2.60 | 121 | 2.38 | 2.58 | 333 | 0.85 | 177 | 216 | 226
250 | 8.87 | 5.04 | 455 | 273 | 9.16 | 5.50 | 2.85 2.05 1050 | 482 | 3.84 | 3.64
Ey (m/Wh) 500 | 7.43 | 562 | 2.16 | 1.50 | 9.89 | 4.04 256 | 145 | 1215 7.10 | 361 | 3.60
750 | 605 | 3.87 | 131 | L11 | 747 340 210 | 168 | 846 | 622 | 395 | 247
Capacity (kg/h) 048 | 0.16 | 0.08 [0.053| 09 | 03 | 015 | 01 | 15 | 05 | 025 |0.167
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