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The development of compressed charcoal from agricultural residues,
Uttaradit province
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Abstract: The objective of this research was 1) to evaluate an appropriate method and formula in compressed
charcoal production from agricultural residues with high efficiency under the community standards and 2) to
compare quality and valuable with charcoal produced from Eucalyptus tree. The research procedure was divided into
3 stages: 1) An evaluation of the appropriate ratio and the formulas of the mix materials in compressed charcoal
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production which moisture and heat ability were same quality as ASTM standard, 2) An evaluation of the property
of compressed charcoals which produced from single or the mix materials in varied ratio. The investigation
were performed on chemical property, physical property, inflammable property and combustion period, and
3) Comparison between quality and economic value with the eucalyptus charcoal. The appropriate method to
produce the compressed charcoal was cold compress and the appropriated ratio was 5 percent of cassava with the
ground and sieved charcoal and 50-80 percentage water depending on the material. After that, the mixture was put
into the compressed iron with the temperature of 50-60 °C yielding the charcoal of 5.2 cm diameters with the hole
of 1.5 cm. The chemical and the physical properties of the single material compressed charcoal showed that the
moistures was less than 7 percentages and the heat value was over 5,500 calories/gram, except the rice husk charcoal,
the heat was 3,470 calories/gram less than the community product standards and the charcoal from eucalyptus.
On the other hand, all of the combined compressed charcoal showed the moistures in every formula of mix materials
were less than 7 percentages of weight and heat contents were higher than 5,500 calories/gram. The compressed
charcoal from corncob and rice husk charcoal in ratio of 1:2, 1:3 and 1:4 showed the heat value less than community
product standards and the eucalyptus charcoal. The heat values were between 3,470 - 4,570 calories/gram, which was
hard to ignite and short combustion. Moreover, all of compressed charcoal from the mixed materials in 1:1 ratio
presented the highest heat. Whereas, the comparison of quality and economical value between compressed charcoal
production from agricultural residues and from eucalyptus, all formula in this research presented lower quality
comparing with charcoal from eucalyptus and the production cost was less.

Keywords: Compressed Charcoal, Agricultural Residues
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Table 1 Chemical and physical properties of the single material compressed charcoal.
Type of compress Moisture Volatile Ash content Fixed carbon Heating
charcoal (%) matter (%) (%) (%) value cal./g.
Eucalyptus charcoal 5.70+0.26 29.16+0.89 5.80+0.53 59.34+1.48 6400+25.17
Corncob charcoal 6.08+0.19 27.17+0.76 9.41+0.23 57.34+3.69 6,260+20.17
Bagasse charcoal 6.00+0.63 29.36+0.88 12.0+0.80 52.64+1.85 6,000+15.24
Durian shell charcoal 5.50+0.45 24.42+0.56 12.1+0.78 57.98+1.64 6,160+16.45
Coconut shell charcoal 6.08+0.36 29.95+0.76 4.13+40.82 59.84+1.51 6,560+20.67
Bamboo charcoal 6.15+0.19 29.72+0.74 11.7+0.48 52.43+1.08 6,050+18.68
Rice husk charcoal 5.62+1.55 17.92+0.81 38.62+0.52 37.85+2.95 3,470+10.24
1 23 4 5 6
Temperature 1T— Epcadvpaus |
() 1

10 120 (EL] Bedl 18N ]

Time (minute)

Figure 2 Period and combustion point of single material compressed charcoal.
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Figure 3 Length of time burning of single material compressed charcoal.
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Table 2 Chemical and physical properties of the mixed meterials compressed charcoal.

Ratio Moisture” (%) Volatile matter(%) Ash content (%) Fixed carbon (%) Heating value (cal /g.}
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

1:1 4.94% 5.15¢ 5.24x 5.87¢ 2801 27.91% 2467 26.63¢ 8.41% 10.20¢ 24.92¢  11.00¢ 5764 5674t 45.27% 56.50¢ 6,300 6,270t 5,750¢ 6,250%
0.0015 0.0010 0.0029 0.0028 0.0014 0.0162 0.0082 0.0231 0.0034 0.0014 0.0007 0.0053 $0.3110 1.650 1.0877 24089 1000 2517 26.46 20.82

1:2 8.04x 5.94% 8.77¢ 581% 28.62% 26.25% 24.94% 26.18% 10,90+  12.00% 2453t 11.50¢ 5444 5581t 4445¢ 5651t 6,200 6,110 4,570¢ 6,200
0.0053  0.0032 0.0035 0.0016 0.0041 0.0067 0.0043 0.0094 0.0060  0.0020 0.0076 0.0056 03811 07311 0.7649  1.2691 2517 15.28 11.55 2517

13 559+ 6.35¢ 5.30¢ 6.35¢ 20.66¢ 26.96x 19.79¢ 27.09 11.00+ 1170+  38.40t 1120 5375  54.99¢ 3651t 55.36¢ 6,170 6,050 3.810¢ 6,160%
0.0010 ©.0044  0.0092 0.0020 0.0065 0.0050 0.0037 0.0313 0.0078 0.0050  0.0089 0.0052 104060 0.3300 1.0680  2.8252 13215 2517 15.28 2082

14 817 5.92¢ 571 6.18% 28.06x 28.54% 19.48¢ 30.12¢ 11.50 12,10+ 38.38% 12.20+ 5367 53.44x  36.42¢ 51.50¢ 6,090+  5,960: 3,540t 6,160z
0.0006 0.0010 00127 0.0095 0.0046 0.0029 0.0048 0.0096 0.0081 0.0025 0.0238 0.0021 08616 4262 0.2826 1.6748 36.06 3512 20.00 2517

1 -
1 = corncob and bamboo charcoal, 2 = corncob and bagasse charcoal, 3 = cormncob and rice husk charcoal and 4 = corncob and durian shells
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Figure 4 Period and combustion point of compressed charcoal from corncob and durian shells charcoal.
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Figure 5 Length of time burning of compressed charcoal from corncob and durian shells Charcoal.
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