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Conversion of waste bamboo biomass to biochar for carbon sequestration
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Abstract

This research aimed to convert bamboo biomass waste into biochar by the pyrolysis process as a carbon
sequestration material. A simple pyrolysis kiln was collaboratively developed with the local community.
It was found that the biomass could be converted into biochar with a yield of 30.21+2.24%. The resulting
biochar exhibited a honeycomb-like porous surface, with carbon and oxygen as the main components at
73.65% and 14.46%, respectively. The H/C and O/C ratios were 0.06 and 0.38, respectively, indicating that
the biochar could remain stable in the environment for more than 100 years. In addition, the biochar kiln
is small, easy to construct, smoke-free, low-cost, user-friendly, requires minimal production time, and is

environmentally friendly.
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Figure 1 Simplified pyrolysis kiln for biochar production
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Table 1 Estimation of biochar quality from kiln production

Properties Trial 1 Trial 2 Trial 3 Mean+SD
Raw bamboo weight (kg) 17.50 18.10 17.70 -
Biochar weight (kg) 5.80 5.40 4.90 -
Biochar yield (%) 33.14 29.83 27.68 30.21+2.24
Fixed carbon content (%) 74.10 76.60 77.70 76.13+£1.84
Moisture content (%) 8.60 7.40 6.20 7.40+1.20
Ash content (%) 9.20 7.50 6.70 7.80+1.27
pH 9.20 8.70 8.10 8.67+0.55

Note : Values represent the mean+SD (n=3), Means in the column are not significantly different.
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Figure 2 SEM micrographs and EDS spectra of the bamboo biochar surface and elemental composition

Table 2 Elemental composition (CHN/O) of biochar in weight percentage (wt.%)

Element Weight percentage
Carbon (Q) 68.42+3.01
Hydrogen (H) 4.37+0.12
Nitrogen (N) 0.62+0.07
Oxygen (O) 26.59
H/C 0.06
o/C 0.38

Note : Weight percentage values are the mean+SD (n=3), Means in the column are not significantly different.
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Figure 3 ATR-FTIR spectra of bamboo and biochar
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