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Wet Fine Grinding of Rice Husk Ash using a Stirred Ball Mill
S.J. Park M. H. Kim Y. K. Choi

This work was conducted to find the operating characteristics of an efficient wet grinding system designed to obtain fine
rice husk ash powder. Once the rice husk was combusted 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. Grinding time (15, 30, 45 min), impeller speed (250, 500, 750 rpm), and mixed ratio (6.7, 8.4, 11.1,
20.9) were three operating factors examined for the performance of a wet-type stirred ball mill grinding system. For the
operating conditions employed, mean diameter of fine ash powder, specific energy input, and grinding energy efficiency
were in the range of 2.83~9.58 um, 0.5~6.73 kWh/kg, and 0.51~3.27 m’/Wh, respectively. With the wet-type stirred
ball mill grinding system used in this study, the grinding energy efficiency decreased with the increase in total grinding
time, impeller speed, and mixed ratio. The difference in specific surface area of powder linearly increased with logarithm
in total number of impeller revolution and the grinding energy efficiency linearly decreased. Grinding time of 45 min,
impeller speed of 500 rpm, and mixed ratio of 6.7 were chosen as the best operating condition. At this condition, mean
particle diameter of the fine ash, grinding energy efficiency, grinding throughput, and specific energy input were 2.84 jum,
2.28 m*/Wh, 0.17 kg/h, and 2.03 kWhikg, respectively. Wet fine grinding which generates no fly dust causing pollution and
makes continuous operation easy, is appeared to be a promising solution to the automatization of rice husk ash grinding process.

Keywords : Grinding, Grinding energy efficiency, Rice husk ash, Specific energy input, Wet-type stirred ball mill
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Table 1 Analysis of experimental results for wet fine grinding
Operating R=20.9 R=11.1 R=8.4 R=6.7
Parameters rpm Grinding time (min) Grinding time (min) Grinding time (min) Grinding time (min)
Item 15 30 45 15 30 45 15 30 45 15 30 45
250 0.82 1.22 1.28 0.74 1.35 1.71 0.62 1.15 1.61 0.59 0.96 1.54
(mzefm ) 500 1.08 1.26 1.55 0.92 1.65 209 | 091 1.62 2.03 0.85 1.59 2.08
| 750 0.94 1.28 1.54 1.24 1.75 1.92 1.03 1.65 199 | 0.89 1.73 1.97
' 250 1.77 0.93 0.70 2.84 254 | 2.04 2.58 2.15 2.17 2.63 1.94 2.41
E;
2t 500 1.92 0.83 0.64 2.55 2.32 1.67 3.27 2.51 221 3.09 295 2.28 I
(m%/Wh)
750 0.95 0.56 0.51 2.35 2.01 124 | 2.65 1.88 1.54 | 230 2.20 1.70
_ 250 1.04 294 | 4.07 0.58 1.18 1.86 0.53 1.19 1.65 0.50 1.10 1.42
(kWII?/k ) 500 1.25 3.36 5.38 0.80 1.59 2.78 0.62 1.44 2.05 0.61 1.20 2.03J
& 750 2.19 5.11 6.73 1.17 1.93 343 0.87 1.95 2.88 0.86 1.75 2.57
Capacity (kg/h) 0.16 0.08 0.05 030 | 0.15 0.10 0.40 0.20 0.13 0.50 0.25 0.17 I
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