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Development of Eco Cementitious Building Finishing Materials
Modified with Bamboo Charcoal
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Abstract

Bamboo is representing environmentally friendly building finishing materials as proven in the former researches.
The purpose of this study is to evaluate the application properties of cementitious materials modified with bamboo
charcoal as building finish materials. Flow test in fresh condition was conducted to assess the workability.
Compressive and bending strength were measured after harding. As the thermal properties, thermal conductivity and
density were measured. The properties were surpassing over them in case of using the pine charcoal in every tests.
The thermal conductivity of them increased with the modified ratio. After the modified ratio 50%, the thermal
conductivity decreased. Insolation and absorption performance is due to the lower density by modification of bamboo

charcoal.
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Development of Eco Cementitious Building Finishing Materials Modified with Bamboo Charcoal
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Figure 1. Measurement concept of thermal conductivity
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Table 1. Classification of thermal conductivity measurement
methods

General class Class Notes

Absolutemrerlﬁizurement Such as JIS A
Steady method ) 1412-2[9], ASTM
Comparative
C177010]
measurement method
Non-steady Flash method
method Hot wire method
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Table 2. Test parameters
General class Parameter
Cement type Ordinary portland cement
Sand/ Pine charcoal/ Bamboo

Replacement material

charcoal
Replacement ratio (%) 0, 10, 30, 50
Degree of fineness (mm) Fine powder(0.04670.13), 1, 5
W/C(%) 60
Table 3. Mixing design (g)
W C S Pinechacoal  Damboo
charcoal
P-10 4317 2280 2696 70.7 0
P-30 3872 2046 2180 190.2 0
P-50 3H15 185 1756 2874 0
B-10 4312 2277 2700 0 711
B-30 3859 239 2193 0 191.0
B-50 3492 1845 1783 0 288.0
N 4580 7320 7710 0 0
Table 4. Density (g/cr)
Cement Sand Bamboo charcoal Pine charcoal
315 257 0.45 0.48
Table 5. Symbol explanation
First symbol Second symbol

P: pine charcoal
B: bamboo charcoal
N: non mixing

10: replacement ratio 10%
30: replacement ratio 30%
50: replacement ratio 50%

Ex) P-10 : 10% modified with pine charcoal
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Figure 3. Thermal conductivity measurement device based
on the hot wire method
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