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Combustion Characteristics of Bamboo Charcoal Boards™!
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ABSTRACT

The fire retardant bamboo charcoal (BC) boards were manufactured for interior building
materials in this study, The BC boards were manufactured by mixing and pressing of the bamboo
charcoal, expanded vermiculite, and inorganic binder. The combustion behaviors of the BC boards
were investigated using a cone calorimeter at an incident heat flux of 50 kW/m” Three building
materials (plywood, BC board of Japan, and gypsum board) were used to observe the burning
behaviors of weight loss, total heat release rate, and maximum heat release rate. Surface test and
toxicity evaluation of the BC board were also conducted. The weight loss of the BC board (12.0%)
was lower than the nonflammable gypsum board (156%) after burning of 10 min. Total heat
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release of the BC was 3 M]/m2 (KS standard 8 Mj/mz) and total heat release rate of the BC was
20 kW/m? (KS standard 200 kW/m?). Therefore, the BC boards were adjustable for the third-grade
flame retardant building materials. External appearance change and mouse toxicity were not
found in the BC boards after the combustion test.
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Table 1. Descriptions of samples used in this study

. . Size (mm) Densit \X/etht Moisture -
Kind of sample Material WxLxT) (g /Cm;y content (%) Abbreviation
Bamboo charcoal- BC+
vermiculite board Vermiculite 100 100 ~10 117 10994 7% BCV board

Plywood Wood veneer 100 x 100 x 12 0065 7534 752 Plywood

Gypsum board Gypsum 100 x 100 = 10 000 59.08 825 Gypsum board
Bamboo charcoal BC+ -

board(Japan) Waste paper 100 x 100 x 6 044 2761 854 BC board

v
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(a) Bamboo charcoal-vermic (b) Plywood (©) Gypsum board

ulite board

Fig. 1. Kinds of sample boards used in this study.
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(a) BCV board (b) Plywood
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(¢) Gypsum board

(d) BC board

Fig. 3. Photographs before and after fire retardant test of samples by cone calorimeter.

Table 2. Weight loss of samples during cone calorimeter test

Kind of sample BCV board Plywood Gypsum BC board

Initial weight (g) 10994 7534 5008 2761

Density (g/cm’) 117 064 060 044

. After 5 min 748 14.65 900 27.05

;’anég?ﬁ;r?;z (‘;OY) After 10 min 1204 948 1559 3763

After 15 min 14.67 7142 1863 4559
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. 4. Total heat released of samples during
cone calorimeter test.
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Fig. 5. Heat release rate of samples during
cone calorimeter test.

Table 3. Fire retardancy and smoke toxicity test of bamboo charcoal board

Specification Result
Melting through total thickness None
Harmful change of external appearance None
Crack of back surface (mm) 0
Surface test Flaming remaining time (sec) 0
Smoking coefficient (CA) 0
Temperature- Within 3 min 0
time area
CC - mm) After 3 min 0
Toxicity evaluation Mouse incapacitation time 14.20
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