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LALITA KAMOLKLANG: SYNTHESIS OF CASSAVA RHIZOME BIOCHAR FOR
METHOMYL ADSORPTION. '
THESIS ADVISOR: ASST. PROF. APICHON WATCHARENWONG, Ph.D., 96 PP.

Keyword : Biochar, Methomyl, Cassava Rhizome, Phosphoric Acid, Sodium Metasilicate

Biochar is a carbon-rich product derived from the thermal decomposition of
biomass through a process known as pyrolysis, which occurs in the absence of
oxyeen. This approach aligns with the current situation in Thailand, where agricultural
waste such as cassava rhizomes is abundant yet underutilized. Converting these
residues into biochar offers a promising strategy to mitigate environmental problems
related to agricultural waste while producing a valuable material that can be applied
in both agricultural and environmental contexts. For example, biochar can be used
as a soil amendment to enhance the physical and chemical properties of soil, as well
as a sorbent for pollutant removal in water treatment, thereby contributing to
sustainable resource management. The objective of this study is to investigate the
synthesis parameters of biochar derived from cassava rhizomes and to evaluate its
effectiveness in adsorbing methomyl pesticide. The biochar synthesis process was
conducted under nifrogen atmosphere, with pyrolysis durations ranging from 0.5 to
2.5 hours and temperatures between 300 and 500°C. The resulting biochars were
characterized using various techniques, including CHNS elemental analysis and
Fourier-transform infrared spectroscopy (FTIR). Results showed that the biochar
produced at 500°C for 2.5 hours exhibited a carbon content of 78.149% and a
hydrogen-to-carbon ratio (H/C) of 0.0261. These values are comparable to those
reported in other studies, which indicate that high-quality biochar typically has high
carbon stability, a low H/C ratio, and high carbon content—features that enhance its
long-term stability. The selected biochar was further modified using sodium silicate
and phosphoric acid to enhance its adsorption properties. Three types of biochar
were studied: unmodified biochar from cassava rhizomes (BCA), biochar modified with
sodium silicate (BNS), and biochar modified with phosphoric acid (BHP). All samples
were tested for methomyl adsorption. The adsorption equilibrium was reached at
approximately 1440 minutes for all biochars. Shaking speed was found to significantly
influence adsorption performance, particularly for the modified biochars, with optimal
performance observed at 200 rpm. This improvement is attributed to enhanced
dispersion and contact between the adsorbent surface and methomyl solution. The
optimal pH range for adsorption was found to be 5.5 to 7. FTIR analysis of the



modified biochars revealed the presence of functional groups such as hydroxyl (O-H),
siloxane (Si-O-Si), phosphate (P=0, P-OOH), and aromatic (C=C) groups. These
functional groups facilitate methomyl adsorption through hydrogen bonding and
aromatic interactions. The chemical modifications using sodium silicate and
phosphoric acid significantly improved the adsorption capacity. According to isotherm
analysis, all samples followed the Langmuir model, with BNS exhibiting the highest
adsorption capacity (gmax = 3.12 mg/g, R? = 0.9813) and a Langmuir constant (KL) of
0.192 L/mg, indicating a strong affinity between the biochar surface and methomyl
molecules. In terms of adsorption kinetics, the pseudo-second-order model provided
the best fit for all samples, with R? values of 0.9995 for BCA, 0.9743 for BNS, and
0.9995 for BHP. These findings confirm that cassava rhizome-derived biochar can be
significantly enhanced through chemical modification to effectively adsorb methomyl,
owing to improvements in pore structure, surface chemistry, and electrostatic surface
properties. Therefore, such biochar materials have great potential for use as efficient

adsorbents in water pollution treatment.
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