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Synthesis of carbon nanotubes from bagasse for the removal
of polycyclic aromatic hydrocarbons in wastewater.
By Miss. Kamolchanok Prangmat

Miss. Phornnapa Pagasri

Abstract

Currently, polycyclic aromatic hydrocarbons (PAHs) are recognized as
highly toxic and carcinogenic pollutants generated from incomplete
combustion processes, such as industrial operations and food production
activities. PAHs contaminate soil, water, and air; however, contamination in
water poses the most widespread impact, as wastewater from production
processes may be discharged into natural water bodies without adequate
treatment and can persist for extended periods. Therefore, the removal of

PAHs from wastewater is a critical initial step in water treatment systems.

Among various wastewater treatment techniques, filtration is commonly
employed. This method utilizes a membrane to separate solid particles from
fluids by adsorbing contaminants onto the surface or within the pores of the
filtering medium. To enhance filtration efficiency, this research aims to
synthesize low-cost and environmentally friendly multi-walled carbon
nanotubes (MWCNTSs). In this study, sugarcane bagasse, an agricultural by-
product from the sugar industry, was selected as a sustainable biomass
precursor to add value and reduce industrial waste. MWCNTs were
synthesized from bagasse-derived biochar using the chemical vapor
deposition (CVD) technique. The obtained carbon nanotube powder was
dispersed in a solvent and fabricated into an MWCNT buckypaper membrane

via vacuum filtration, producing a flexible carbon membrane that facilitates



practical application in PAHs removal from food industry wastewater prior to
subsequent treatment processes. The research was divided into three main
stages: (1) preparation of biochar from sugarcane bagasse through
carbonization; (2) synthesis of carbon nanotubes by CVD at 800°C using
ferrocene as a catalyst and camphor as a carbon source under a nitrogen
atmosphere, with synthesis times of 30, 45, and 60 minutes to investigate the
effect of deposition time on CNT growth and structural characteristics; and (3)
fabrication of carbon paper via vacuum filtration followed by evaluation of

PAHs adsorption performance using vortex and ultrasonic techniques.

Characterization results from FESEM, EDS, Raman spectroscopy, FT-IR, XRD,
and TEM analyses demonstrated that synthesis time directly influenced the
structure and properties of the carbon nanotubes. The 45-minute synthesis
produced densely packed, well-dispersed fibrous structures with the highest
carbon content (91.43 wt.%), predominantly sp? bonding, and structural
continuity suitable for buckypaper fabrication. At 30 minutes, CNT growth was
incomplete, whereas at 60 minutes, although crystalline increased, excessive
fiber agglomeration reduced suitability for membrane formation. Adsorption
experiments indicated that the carbon paper synthesized at 45 minutes
exhibited the highest PAHs removal efficiency. In particular, the ultrasonic-
assisted method achieved the maximum recovery efficiency of 73%. In
conclusion, synthesis time and carbon content are key parameters governing
the adsorption performance of the fabricated carbon membrane for PAHs

removal.



