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Manufacture and Properties of Wood Vinegar and Charcoal Produced from
Bamboos and Thinned Woods at the Royal Agricultural Station Angkhang
Using Thai-lwate Kiln

Hay uvianan' Nikhom Laemsak'
don3ey 1yATuE ' Aujchariya Chotikhun'

1 MAINURAASIYT ANZIUANEAT UNINFBABATNEAT NTUNNA 10900
Department of Forest Products, Faculty of Forestry, Kasetsart University, Bangkok 10900, Thailand

ABSTRACT

The studies on manufacture and properties of wood vinegar and charcoa produced from
bamboos and thinned woods at the Royal Agricultural Station Angkhang using Thai-Iwate kiln
were focused on 4 species, i.e. Bamboo mixed spicies, Acacia confusa, Liquidambar formosana
and Fraxinus griffithii. The carbonization time consumed (full kiln : volume 12 m®) about 10 days.
Charcoa from woods with different levels of moisture content had given different properties and
yield of wood vinegar. The results showed wood vinegar properties varying in specific gravity
between 1.006-1.016 and pH between 2.72-4.68 .The color varied from brown to dark brown, with
lucid bright and smoke smell. Wood vinegar from Bamboo mixed spicies showed red-brown color
and clear than others. Properties of wood vinegar from bamboos were accepted as standard
according to Japanese Wood Vinegar Association. Properties of charcoal, upper part of the kiln had
fixed carbon more than lower part, but volatile matter and moisture content were lesser than
lower part. In the same time, ash and heat contents had lesser value than upper part of the kiln.

Key words: wood vinegar, charcoal, Thai-lwate kiln, bamboo, Roya Project Foundation
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Figurel. Time and temperature relationships of Bamboos carbonization.
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Figure 2. Time and temperature relationships of Acacia confusa carbonization.
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Figure 3. Time and temperature relationships of Liquidambar formosana carbonization.
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Table 1. Properties of charcoal using Thai-lwate kiln, upper part of the kiln

Moisture  Fixed Volatile Ash Water Heating

Type Content  carbon matter content boiling value

(%) (%) (%) (%) (%) (kcal kgh)
Bamboo (mixed) 51 84.0 9.1 5.8 20.20 7,280
Acacia confusa 5.8 825 10.3 1.4 21.23 7,450
Liguidambar formosana 4.9 74.6 14.6 5.9 21.91 6,850
Fraxinus griffithii 4.3 80.6 13.6 2.3 19.39 7,530

Table 2. Properties of charcoal using Thai-lwate kiln, lower part of the kiln

Moisture  Fixed Volatile Ash Water Heating

Type Content  carbon matter content boiling value

(%) (%) (%) (%) (%) (keal kg?)
Bamboo (mixed) 51 75.4 8.9 4.2 18.48 7,040
Acacia confusa 5.8 76.8 10.1 1.3 20.66 7,260
Liquidambar formosana 4.9 64.9 26.2 3.9 21.67 6,400
Fraxinus griffithii 4.3 79.2 15.2 13 21.92 7,480

Table 3. Properties of wood vinegar using Thai-lwate kiln

e Color
T Specif H ; Smell T
ype pecific p gravity mel ransparency
Bamboo (mixed) 1.012 2.97 Orange- brown Resemble Transparent
smoke
Acacia confusa 1.012 3.12 Brown Resemble Transparent
smoke
Liquidambar formosana 1.010 2.92 Red- brown Resemble Transparent
smoke
Fraxinus griffithii 1.010 2.91 Transparent Resemble Transparent
Brown smoke

Table 4. Characteristics of good quality wood vinegar according to the Japanese Wood
Vinegar Association

Wood vinegar Distilled wood vinegar
pH 1.5~37 1.5~37
Specific gravity > 1.005 > 1.001
Acidity 1~18% 1~18%

Color Yellow Colorless

~ Pale reddish brown ~ Pale yellow

~ Reddish brown ~ Pale reddish brown
Transparency Transparent Transparent

Floating matters No floating matters No floating matters
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