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CHARCOAL BRIQUETTE FROM RIVER RED GUM
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ABSTRACT

A preliminary study on charcoal briquettes of River Red Gum (Eucalypius camaldulensis) was
conducted by using materials taken from FIO Dankhuntod Plantation in Nakhon Ratchasima. Materials
used (trunk, large and small branches, twig, leaf and bark) were collected from 10 year-old plantations
planted at a spacing of 2 x 8 m. All samples were carbonized in an electrical furnace at 450 °C. The
charcoal was compressed to a cylindrical form of 3.2 x 4.5 cm using 7.6 % starch. It was found that
charcoal yield from all parts of River Red Gum excluding bark was 28-29 %. The charcoal properties
of large and small branches were similar to common wood charcoal available in the market. The
charcoal from twig, lcaf and bark contained a high content of ash and were considered unsuitable for
cooking. The densities of charcoal briquette ranged between 0.45 and 0.55 gfcm3. Results showed that
charcoal briquette when dropped onto a concrete floor and the impact of 1.6 kg weight were
satisfactory.

Results also showed that the water boiling test indicated that all charcoal briquettes provided no
smoke. The time taken to boil water was about 3 minutes longer than using mangrove charcoal and the
heat utilization efficiency was 26-28 %.

The physical properties and heat utilization efficiency of bark charcoal was relatively low. It was
suggested that the bark should not be added into any charcoal briquettes.
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Table 1. Proximate analysis and heat content of River Red Gum

Samples Diameter . Fixed carbon  Volatile matter Ash Heat content
(cm) (%) (o) (%) (al/g)
Bole >8 14.0 843 1.76 4,267
Large branch 3-8 13.3 84.7 1.96 4,489
Small branch 02-3 15.1 88.6 2.33 4,481
Twig and leaf <0.2 18.1 77.8 425 4,818
Bark a 20.0 72.7 7.3 3841
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Table 2. Yield and properties of charcoal from large branch

Carbonized Heating Yield Fixed Volatile Ash Heat

temperature lime carbon matter content
(°0) (%) (%) (%) (%) (%) (cal/g)
400 52 34.1 72.4 21.5 6.17 6,948
450 47 294 70.9 23.1 6.02 6,776
500 36 26.3 72.8 21.1 6.18 7,017
550 a3 28.3 75.4 18.0 6.62 7.193
600 30 24.6 78.5 14.8 6.75 7,234
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Table 3. Yield and properties of charcoal produced from different parts of River Red Gum

at 450 °C
Carbonized Heating Yield Fixed Volatile Ash Heat
temperature time carbon matter content
(°C) (min) (%) (%0) (%) (%) (cal/g)
Large branch 47 294 70.9 23.1 6.02 6776
Small branch 51 28.5 69.3 23.7 6.95 6694
Twig and leaf 22 294 61.4 28.5 10.1 6230
Bark 54 40.9 39.4 38.2 22.4 4144
Table 4. Physical properties of charcoal briquettes
Sample Diameter Length Ovendry Moisture Density
(cm) (cm) weight content (g/cm?)
2 (g (%)
Bark, X 3.16 4.30 18.60 9.14 0.551
103 x o n-l 2.32 10.80 5.16 214.00 8.820
Twig and leaf, X 321 5.06 18.70 5.83 0.456
103X o n-l 3.83 19.50 548 27.80 22.000
Small branch, X 3.17 427 18.20 4.52 0.539
103X & n-l 5.02 8.17 5.02 4510 11.500
Large branch, X 3.20 5.33 20.40 5.81 0.477
103X o n-l 77 41.10 10.20 74.80 39.600
Mixture of large branch to bark, weight raiio of charcoal
3:1, X 3.18 435 18.60 14.40 0.540
103x o n-l 3.08 8.25 3.47 359.00 12.200
1:1.X 3.15 4.19 18.60 6.49 0.568
10*x o n-l 8.47 31.50 89.40 863.00 4.840
1:3.X 3.16 429 19.10 13.10 0.566
103x o n-l 7.69 33.90 72.00 4,080.00 4.760
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Table 5. Durability of charcoal briquettes dropped onto concrete floor at 1 m. height and impact
of 1.6 kg weight

Sample Number of briquettes passed Height of weight
20 drops (cm)
(%)
Bark, X 50 9.80
o n-l - 0.16
Twig and leaf, X 80 5.60
o n-l - 0.22
Small branch, X 70 10.00
o n-l - 0.13
Large branch, X 70 7.10
o n-l - 0.18
Mixture of large branch to bark, weight ratio of charcoal
321X 70 9.70
o n-l - 0.19
1: X 50 8.00
o n-l - 0.13
1:3, X 40 8.40
o n-l - 0.14

Table 6. Water boiling test of charcoal briquettes

Sample Time taken to boil Heat utilization
(min) efficiency (%)
Bark 213 23.4
Twig and leafl 15.4 26.2
Small branch 15.6 26.7
Large branch 17.3 26.3
Mixture of large branch to bark, weight ratio of charcoal
31 213 28.3
1:1 200 26.5
1:3 20.4 25.5
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