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Bamboo Vinegar Collected during Charcoal Making

with an Earthen Kiln and Its Basic Properties
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[ Summary ]

In this study, Moso bamboo (Phyllostachys pubescens) and Makino bamboo (Phyllostachys
makino) were used for charcoal making. Bamboo vinegars were collected by an air-cooled device
made of stainless steel. The temperature of the chimney for collecting bamboo vinegar was below
150°C during charcoal making in an earthen kiln. The kiln, the same as a fan in the bottom, is 2.8
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m in width, 2.8 m in depth, and 1.4 m in height with an arched ceiling. The carbonization tempera-
tures on lines of heights of 10 and 90 cm above the kiln floor in the central and rear parts, respec-
tively, were measured by K-type thermocouples. The collected quantity of bamboo vinegar was
measured by a weighing-scale. In order to investigate if the properties of the bamboo vinegar were
affected by the carbonization temperature in the earthen kiln, the specific gravity, tar content, pH,
and acidity were measured for samples collected at different chimney temperatures.

The yields of bamboo vinegar were 5.5~8.0% for the air-dried raw material placed into the
earthen kiln. The collection quantity and speed of bamboo vinegar were affected by the rate of
temperature rise of the chimney and the collecting time. The specific gravity and tar content of the
bamboo vinegar collected at a chimney temperature of 150°C were larger than those collected be-
low 150°C for both Moso bamboo and Makino bamboo. The pH of the bamboo vinegar increased
with an increase in the chimney temperature, but the acidity of the bamboo vinegar was not obvi-
ously affected by the temperature of the chimney.

Key words: earthen kiln, bamboo vinegar, yield, acidity, tar content.
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an earthen kiln and its basic properties. Taiwan J For Sci 21(4):547-57.
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Fig. 1. Appearance of the earthen kiln for bamboo charcoal making.
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Fig. 2. Dimensions of the earthen kiln and measurement points (nos. 1~5) for temperature

during bamboo charcoal making.
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Fig. 3. Device made from stainless steel for bamboo vinegar collection.

Fig. 4. Bamboo vinegar collection
apparatus when the temperature of the
chimney was < 150°C.
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Fig. 5. Temperature curves of the

preheating and carbonization process

for Moso bamboo charcoal making

(measurement points 1~5 are shown in

Fig. 2).
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Fig. 6. Temperature curves of the

preheating and carbonization processes

for Makino bamboo charcoal making

(measurement points 1~5 are shown in

Fig. 2).
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Fig. 7. Changes in the collection quantity
and chimney temperature for Moso
bamboo vinegar during the charcoal
making process.
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Table 1. Yields of bamboo vinegar collected from an earthen kiln during charcoal making

Raw material weight

Moisture content  Quantity of bamboo vinegar  Yield

Species

P (kg) (kg) (%)
Moso bamboo 1560 89.8 5.76
Makino bamboo 1280 101.3 791
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Table 2. Ratio and collection speed of bamboo vinegar collected from an earthen Kiln at

different temperature stages of the chimney

Species

Temperature stage Quantity collected Ratio of the total Collection time Collection speed

9] (kg) (%) (h) (kg h™)
<80 147 16.37 6.08 2.80
81~90 27.6 30.74 7.50 3.68
Moso 91~100 8.9 9.91 342 2.60
bamboo 101~120 17.9 19.93 7.58 2.36
121~150 20.7 23.05 7.68 2.70
> 150 89.8 100.00 32.26 2.78
<380 31.8 32.11 15.5 2.05
81~90 152 14.7 5.78 2.63
Makino 91~100 8.2 7.93 2.50 3.28
bamboo 101~120 23.6 22.82 6.22 3.79
121~150 22.5 2244 6.83 3.29
> 150 101.3 100.00 36.83 271
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Fig. 9. Changes in the collection rate and
chimney temperature increase at chimney
temperatures of 80~150°C for collecting
Moso bamboo vinegar.
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Table 3. Temperature of the chimney and measurment points in the earthen kiln for

collecting test samples of bamboo vinegar

Species Chimney :emperature Temperature of measurement points” (°C)
o) 1 2 3 4
80 269 93 271 88
90 294 111 294 104
Moso bamboo 100 131 137 305 124
120 328 190 333 181
150 360 277 368 263
80 272 79 271 86
90 308 91 306 98
Makino bamboo 100 337 96 330 102
120 360 140 352 179
150 396 245 388 283

" Measurement points are shown in Fig. 2.
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Table 4. Basic properties of bamboo vinegar collected at different chimney temperatures

Species Chimney . Specific pH Acidity Tar content
temperature ('C) gravity (%) (%)
80 1.0105 2.49 9.08 0.1284
90 1.0120 2.64 9.16 0.1285
Moso bamboo 100 1.0120 2.81 9.62 0.1579
120 1.0105 3.12 8.82 0.1626
150 1.0145 3.49 9.46 0.3605
80 1.0055 3.10 4.39 0.1441
90 1.0058 3.43 4.78 0.1674
Makino bamboo 100 1.0080 3.65 5.64 0.1584
120 1.0080 4.14 4.56 0.1132
150 1.0110 4.09 591 0.2459
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