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ABSTRACT

The utilization of single and mixed biomass activated carbon (AC) has gained
significant interest due to their efficiency towards sulphur dioxide (SO2) adsorption.
This research focus on the effectiveness of mixed biomass activated carbon with and
without the presence of coal fly ash as a natural catalyst for SO, adsorption. Activated
carbon from biomass namely coconut shell (CS-AC), rubber seed pericarp (RSP-AC)
and their blending (CSRSP-AC) was successfully produced by using ZnCl, as
chemical activating agent. Activation process was performed in commercial
microwave oven at fixed power of 600 W and 20 minutes respectively. The effects of
various parameters such as mixed ratio of coconut shell: rubber seed pericarp (g g)
(0:100, 20:80, 50:50, 80:20, and 100:0), impregnation ratio of ZnCl,: mixed precursor
(g g} (0.5, 1.0, 1.5) and percentage of ZnCl, concentration as activating agent (30%,
40% and 50%) towards the efficiency of activated carbon were performed. The
activated carbon was then characterized according to proximate and ultimate analysis,
iodine analyses, methylene blue (MB) analysis, scanning electron microscope (SEM),
pore structure characterization, X-ray fluorescence (XRF) and fourier transform
infrared spectroscopy (FTIR). Activated carbon was characterized and used as
adsorbent for SO> gas adsorption by using evolved gas analyzer. In order to identify
the factors affecting adsorption breakthrough time, four independent variables were
chosen i.e. effect of mixed ratio of activated carbon (CS: RSP), effect of mass load in
combustion cell, effect of adsorption temperature and effect of additional of fly
ash/Ca(OH), towards SO; adsorption. The results showed that CSRSP-AC had the
highest surface area of 584.68 m? g in comparison to CS-AC and RSP-AC with
445.9 m? g1 and 462.5 m? g1. The iodine number and MB number increased as the
ZnCl, concentration increase from 30% to 50%. It was found that the activated carbon
prepared using ZnCl> possesses good surface area for iodine and methylene blue
adsorption. These findings were also in consistent with the surface morphology of the
sample from SEM image. The major elements composition present in the coal fly ash
detected were SiO; followed by Al2Os> Fe 03> TiO> CaO> K,0O> P20s. In this
research, the adsorption of SO> gas pollutant towards single activated carbon (CS-AC
and RSP-AC) and mixed activated carbon (CSRSP-AC) with the aid of fly ash in
fixed bed reactor were studied. The amount of SO> gas adsorbed by single and mixed
adsorbent was expressed as adsorption breakthrough time of SO, from flue gas. The
best breakthrough time was recorded towards activated carbon with the mixed ratio of
20:80 (CS: RSP) and 5.0 g of sample loaded in combustion cell at 25 °C. It was found
that addition of fly ash gave superior performance on the reaction of SO
breakthrough time up to 36 minutes. Scanning electron microscopy with energy
dispersive X-ray spectroscopy (SEM-EDX) and FTIR spectra analyses also proved the
mixed CSRSP-AC (20:80; CS: RSP) is a good adsorbent since the sulphur element
was detected after SO, adsorption with new bands appeared at 3399 cm™, 2559 cm™,
1372 cm™* and 1116 cm™ which is associated to S-OH group, S-H group, S=O group
and O-SOs group, respectively.
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