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Abstract : This study attempted to derive the possibility of using wood pellet using rice husk, which

is an agricultural byproduct, and tried to improve the lower calorific value of rice hulls thorough
expansion technology and combustion additives. In the physical and chemical analysis of rice husk, the
result was obtained that the chlorine content was 0.09%, which did not meet the wood pellet quality
standard of Korea. When making rice hulls into expanded rice husk through the expansion
technology, the chlorine content decreased, resulting in a product of 0.02%, which is equivalent to the
wood pellet standard of Korea, and the calorific value was also increased to 4,280 kcal/kg compared
to the existing 3,780 kcal/kg. To obtain a product of 5,000 kcal/kg or more, borax, hydrogen
peroxide, and sodium hydroxide was used as combustion improver. However the improvement in

calorific value was insufficient. After conversion to coffee oil path using coffee grounds, which is a

waste resource biomass, it is mixed into an expanded rice husk, and when the product is analyzed, the
coffee oil 15 wt% mixed product shows an excess of 4,949 kcal/kg. When using rice husk, an

agricultural byproduct, as wood pellets, it is considered desirable to use waste resources to improve
the calorific value, and according to the results of this study, when mixing coffee oil, rice husk can be

sufficiently used as wooden pellets.
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Fig. 1. Changes in the organization of rice hulls due to expansion.

Table 1. The characteristics of combustion improver

Composition Characteristic

Remarks

metal compenents
Oxygen P

release agent

calorific value

— Complete combustion of unburned

- Reduction of unburnt in the
combustor and improvement of

-Alkali metal compound [Ba(OH),,
Ca(OH),, KOH ¥ NaOH]
-Sodum borate

Coffee oil

value improved

— Ignition temperature and calorific

-Rice husk ignition temperature
around 300C

-Coffee oil ignition temperature
206°C

-Rice husk calorie 4,192 kcal/kg

-Coffee oil calorie 9,166 kcal/kg
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Table 2. Physical and chemical analysis of rice husk

Elemental composition(%) Ash Moisture Calorific

Division (Wt%) content value
C H N S wtve (Wt%) (kcal/kg)

Rice husk 43.4 5.5 0.3 0.04 14.5 10.7 3,780
Wood | Al - - | <03 | <004| <07 < 10 >3,940
pellet | A2 - - < 0.5 | £0.05 < 1.2 < 10 >3,940
standard | g | - - | <07]<005] <20 < 10 >3940

*Wood pellet standard is the quality standard for residential and small commercial wood pellets

Thermal Analysis Result

b)

8.00

6.00

2.00

0.00

0.00

Waight Loss

Thermal Analysis Result

30.00C
BOO.0DC
~7.560mg
-58.381%

200.00

Fig. 2. Results of thermogravimetric analysis(TGA) a) rice husk, b) wood pellet.
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Table 3. Analysis of heavy metals in rice husk
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Unit: mg/kg

Division Cl As Cd Cr Pb Hg Ni Zn

Rice husk 0.09 - - 0.15 0.77 0.003 0.15 17.48
Wood | Al | €002 <1 <05 | £10 <10 | <£0.1 <10 | < 100
pellet A2 | <002 <1 < 0.5 < 10 < 10 < 0.1 < 10 < 100
standard | B | < 003 | <1 | <05| <10 | <10 | <01 | <10 | < 100
a) 500 b) 0.10

§0]

F

Control soce 100C*
Experimental condition

Control s0C* 100ce 120c*
Experimental condition

Fig. 3. Changes in calorific value of rice husk according to the change of expansion
temperature a) calorific value, b) chlorine content.
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Fig. 5. Trend of calorific value of product by
addition of hydrogen peroxide.
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Fig. 6. Changes in calorific value of product
by adding sodium hydroxide.
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Fig. 7. Calorific value of the product due to
the addition of coffee oil.
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Table 4. Expected calorific value of expanded rice husk by adding coffee oil

Unit: keal/kg

Division Coffee oil addition rate(%)
5 15 20
Coffee oil 458 1,375 1,833
Rice husk 4,066 3,852 3,638 3,424
Total 4,524 4,769 5,013 5,257
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