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Chemical Compositions and Thermal Characteristics of Rice Husk and
Rice Husk Ash in Korea

S. J. Park M. H Kim H. M. Shin

For better and large utilization of rice husk, the production and consumption status, differences in chemical composition
and heating value due to region and variety, and thermogravimetric characteristic of rice husk were studied. In addition,
the differences in chemical composition due to region and variety and the crystallization characteristic of rice husk ash were
also studied. Approximately 800,000 M/T of rice husk was produced per year in Korea, which is about 18% of the paddy
production by weight. Noticeable varictal and regional difference pattern in chemical composition was not found among
the domestic rice husk samples. Their average ash content and higher heating value were 16.4% and 16,660 klJ/kg by dry
basis, respectively. A relation seemed to exist between the carbon content and higher heating value. Noticeable difference
pattern in chemical composition was not found among the domestic rice husk ash samples. The SiO; contents were a little
low, the maximum being 92.9%, and the contents of major components such as CaO, MgO, and K;O were also lower
compared with foreign rice husk ash due to the deficiency of compost matters in domestic soils. Thermogravimetry study
showed the thermal decomposition of rice husk started at about 250°C, followed by relatively fast combustion of com-
bustible gas until the temperature rose to 350°C. After 350°C, combustion of the carbon component proceeded relatively
slowly as the temperature increased. Therefore, the ignition temperature of the rice husk could be estimated around 300°C.
Crystallization of SiO; in the rice husk ash was found from the combustion temperature of 750°C and became distinctly
when the combustion temperature exceeded 900°C. The ash became darker with SiO, crystallization.
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Table 1 Regional production of rice husk
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Paddy yield Production of rice husk (1,000 M/T) Ratio

Province (I’OO&)M/T ) Ist quarter 2nd quarter 3rd quarter 4th quarter TotazB()y car) (](3023)
Kyonggi 557 17.5 22.6 29.7 30.7 100.5 18.0
Kangwon 182 7.6 7.6 7.1 8.1 304 16.7
Chungbuk 269 10.2 135 13.3 12.0 49.0 18.2
Chungnam 720 312 337 320 36.4 1333 18.5
Chonbuk 767 29.2 343 39.2 33.0 1357 17.7
Chonnam 868 29.2 44.6 437 413 158.8 18.3
Kyongbuk 612 22.5 29.0 30.0 28.2 109.7 179
Kyongnam 525 23.6 22.3 225 24.0 924 . 17.6
Total 4,500 171 207.6 217.5 213.5 809.8 18.0

236



Table 2 Regional price and use of rice husk

Use of rice husk (%)
Province Price Egmings Compost |  Other
(won/tonne) | (million won)
(Bedding) use
Kyonggi 14,200 1427.1 100 0
Kangwon 13,700 416.5 100 0
Chungbuk 12,300 602.7 95 5
Chungnam 14,500 1932.9 100 0
.Chonbuk 21,100 2863.3 95 5
Chonnam 44,700 7098.4 90 10
Kyongbuk 10,800 1184.8 90 10
Kyongnam 24,300 22453 100 0
Mean 19,450 2,217.96 95.71 3.7
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Table 3 Chemical composition of rice husk (% by weight)
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Variety* Ash Moisture Carbon Hydrogen Nitrogen Sulfur Oxygen Total
(%) (%) (%) (%) (o) (o) (%) (o)
I 13.15 12.08 39.092 5.439 0.497 0.0500 29.692 100
I 13.50 10.16 38.240 5.564 0.367 0.0390 32.130 100
il 15.44 9.51 37.771 5.287 0314 0.0190 31.659 - 100
v 17.11 9.65 37314 5.577 0.266 0.0022 30.081 100
v 16.44 9.77 36.747 5.454 0.372 0.0330 31.184 100
VI 13.34 10.02 36.612 5.427 0343 0.0290 34.229 100
VI 13.48 10.45 32.736 5.843 0.315 0.0190 37.157 100
VIII 15.65 9.84 38.268 5.736 0.285 0.0195 30.202 100
Mean 14.76 10.19 36.10 5.54 0.34 0.03 3230

* 1 : Dongjin (Buan), II : Dongjin (Kimje), III : Dongjin (Hamyang), IV : Dongjin (Haman), V : Whasung (Haman), VI : Odae (Namwon),

VII : Kyewha (Kimje), VIII : Chuchung (Ansan)
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Fig. 1 Comparison of chemical composition between worldwide
and Korean rice husk.
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Table 4 Higher heating value of rice husk (dry basis)
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X 5% YA 3R g8d 24 dvS E4ste] vehd
Folrk FellA] HE FF3E A G30el lojA] dgst Ak
AR kot Si0,9] FHEol Hl 92.92% FEEA A
Z k2 ot} o])dt FAFE Bk Ak ARo] st
7] ol WAl 7Fssk Ao 7 ="k olg)sh Ak A
o] REL Ho] TEo] 4% AHE YA Hu, 2 F

Variety* I 1I 11 v Vv VI VIL VIII Mean
Ash (% by weight) 14.96 15.03 17.06 18.94 18.22 14.83 15.06 17.36 15.68
Higher Heating Value (><103 kJ/kg) 17.42 17.51 16.52 16.31 16.25 16.60 15.98 16.68 17.15
* Same as Table 3
Table 5 Composition of rice husk ash (% by weight)
Variety* SiO; Ca0 MgO K>0 Na,O Fe 0 P,0s ALOs MnO, Others Total
(%) (%) (%) (%) (%) (%) | (%) (%) (%) (%) (%)
I 92.92 0.224 0.240 0.996 2.142 0.100 0.342 0.112 0.114 - 2.810 100
II 86.21 0.271 0.274- 0.847 0.873 0.057 0.286 0.114 0.095 10.973 100
I 90.55 0.278 0.278 0.991 1.059 0.057 0.309 0.123 0.153 6.202 100
v 87.88 0.304 0.206 0.631 0.403 0.071 0.191 0.091 0.088 10.135 100
\' 87.60 0.280 0.280 0.871 0.937 0.071 0.268 0.113 0.153 9.427 100
Vi 87.39 0.199 0.158 0.770 0.403 0.071 0.183 0.136 0.080 10.610 100
VII 89.92 0.278 0.290 0.755 0.714 0.071 0.321 0.099 0.134 7418 100
VIII 90.96 0.388 0.298 0.829 0.543 0.113 0.208 0.120 0.238 6.303 100

* Same as Table 3
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Fig. 2 Comparison of chemical composition between worldwide
and Korean rice husk ash.
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Fig. 3 Thermogravimetry pattern of rice husk (variety : Dongjin).
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Fig. 4 X-ray diffraction patterns of rice husk ash at different combustion temperature in a muffle furnace (variety : Dongjin).
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