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ABSTRACT

In the industrial field, the application of biochar is significant for the adsorption process
in order to maintain a good condition of environment from any pollutants such as
industrial wastewaters and acidic gas which contained organics, chemical and heavy
metals. The production of hydrogel biochar derived from rice husk (RH) and fly ash (FA)
is a new invention to explore the effectiveness of gas adsorption by characterization using
different analysis. Rice husk is collected from BERNAS mill in Tumpat, Kelantan and fly
ash is collected from the nearby palm oil mill in Selangor and are drying in oven at
temperature of 105°C for 3 hours. Then, in order to remove the moisture contents and
prevents the bacterial growth, the tiny particles of rice husk is then dried in the oven
again for about 24 hours at 80°C. The rice husk then proceed with slow pyrolysis, in
order to produce the blending of biochar and fly ash with low heating value and long
residence time under low or no oxygen content at temperature of 550°C. For hydrogel
preparation, all the biochar samples are washed with impregnated Zinc Chloride (ZnCl2)
solution for about 6 hours and then washed with distilled water to get the neutral pH and
dried again in an oven at 50°C for three days. The hydrogel biochar is produce by using
the Acrylamide (AAM) as monomer, N,N’methylenebisacrylamide (MBA) as the cross-
linking material and Ammonium Persulphate (APS) as the initiator for hydrogel
preparation. For 1g of AAM is measured and dissolved in ImL of water. Then, 1g of
biochar is added with 0.01 mmol of MBA into the AAm solution. 1g of biochar is include
the mixing with fly ash components at ratio of rice husk to fly ash (RH:FA). The
characteristic of the hydrogel biochar samples are determined and analyzed by using the
Brunauer-Emmet-Teller (BET) Surface Area, Thermogravimetric Analyzer (TGA) and
Field Emission Scanning Electronic Microscope (FESEM) at different ratios of rice husk
and fly ash. In the BET analysis, the best sample which present the large surface area of
the pores among the others is belongs to the ratio of 50:50 hydrogel biochar derived from
Rice Husk and Fly Ash (RH:FA) which had recorded the size of 1.4676 m2/g. Moreover,
the results is supported by the TGA analysis which also proves that the 50:50 ratio of
hydrogel biochar derived from RH:FA contained the highest percentage of fixed carbon
content which is 30.7698% and lowest ash production at 35.0450%. Therefore, the
sample of 50:50 RH:FA had been chosen for further analysis by using FESEM to
measure the diameter of the pores on the surface of the hydrogel biochar and pore
distribution. Thus, as conclusion of the experiment, the optimum and suitable ratio for
hydrogel biochar production derived from rice husk and fly ash (RH:FA) is shown by the
ratio of 50:50 of hydrogel blending which believed able to act as adsorbent in order to
minimize the level of pollution.
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CHAPTER 1

INTRODUCTION

1.0 RESEARCH BACKGROUND

The development of rice production triggers the growth of paddy plants mostly in
Asian country. However, due to the great demands of rice through out the year to serve
the population, the agro-industrial waste of rice husks appeared with abundant volumes
annually. According to Isabel Q. et al, (2016), the increasing amount of paddy plant had
brings the abundant of rice husk and it is stated that the rice husk is the least biomass
used in the development country compared to other biomass such as, coffee husk, sugar
cane bagasse and wheat straw (Isabel Q. et al, 2016). Therefore, the large amount of rice
husk biomass need to reuse in order to minimize the number by creating useful material

for further uses and application for instance, biochar.

According to J.S Cha et al, (2016), has explained that the biochar is the solid
material obtained from the process of carbonization of organic biomass and it is low in
cost, environment-friendly and can be turn into many products based on the purposes
such as soil treatment, waste management, and event to reduce the greenhouse effect. The
application of biochar is widely used and has great potential in adsorption in attempt to
reduce water and air pollutants because of the uniqueness of its physical characteristics
which has large specific surface area, effective porous structure, variety surface
functional groups and high mineral content (J.S Cha et al, 2016). The high amount of
stable carbon contents recorded as 50% to 85%, it is prove that the biochar is hard
material to decay and able to stay and remain in soil for years and even decades
compared to other types of organic matter (Harsono S.S et al, 2013). Therefore it can be
conclude that the biochar is very versatile applications on reducing air and water

pollutants.



