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CHAPTER 1 

INTRODUCTION 

1.1 Background of the study 

Currently, one main environmental challenge is to avoid or reduce the impacts of global 

warming. Carbon dioxide (   ) is the main greenhouse gas and 70-75% of the     emission is 

originated from the combustion of fossil fuels (Halvorsen et al.,1989). The progressive depletion 

of conventional fossil fuels lead to increase in the utilization of renewable energy sources. 

Currently, many researchers focused on the development of sustainable and environmental 

friendly source of energy from biomass to replace conventional fossil fuels. Currently, the 

commercialize biomass especially glycerol has become one of the most considerable feedstock 

for the syngas production by researchers worldwide. 

 

Glycerol by-product from the biodiesel production become a compressing alternative to the 

syngas production due to the cost and availability. Researchers showed a surge of interest in the 

use of glycerol as renewable feedstock to produce hydrogen and other functional chemicals. It 

was estimated that approximately 10% of crude glycerol will be produced from the 

transesterification process of biodiesel (Karinen and Krause, 2006; Fernandez et el., 2010; 

Huang et al., 2013). There are five types of processes that has been implemented to convert 

glycerol to syngas such as steam reforming, partial oxidation, autothermal reforming, aqueous 

phase reforming and supercritical reforming (Fan et al., 2010). The versatile new applications of 

glycerol in the everyday life and chemical industry will improve the economic viability of the 

biodiesel industry. 

 

Synthesis gas or syngas is defined as a gas that contains hydrogen and carbon monoxide as the 

main combustible components. Raw syngas also contain considerable amounts of     and    . 

Syngas is an important intermediate product in chemical industry. The world market for syngas 
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(mainly from fossil energy sources like coal, natural gas and oil/residues) is dominated by the 

ammonia industry. Other main applications are the production of hydrogen for use in refineries, 

e.g. hydrogenation steps, and for the production of methanol. Figure 1.1 shows the percentage 

distribution of syngas consumption worldwide.  

 

 

Figure 1.1. The percentage distribution of syngas consumption worldwide 

 

In syngas technologies, Ni is commonly use as the based catalyst in reforming process due to its 

stability and high catalytic activity ( Saad et al., 2015). The good selection of catalyst promoter 

can improve the catalyst stability in glycerol reforming process and the catalyst activity. Besides, 

it also help to maximize the hydrogen production.  
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1.2 Motivation  

The depletion of natural resources is a critical issue as we are running out of raw resources to 

generate energy thus it is important for us to find alternative ways to replace these non-

renewable sources. One of the ways is through the utilization of glycerol as a major feedstock for 

hydrogen production through dry reforming process. Glycerol is one of the by-product from the 

transesterification process of biodiesel. Exploiting glycerol as feedstock for the syngas will help 

to reduce the production of biodiesel and it will also added some values towards this waste 

product and directly resolved the environmental problems 

1.3 Problem statement  

Glycerol is one of the by-product produced from the transesterification process of biodiesel. 

Since depletion of fossil fuels and petroleum reserves will drive to energy crisis, the use of 

glycerol as raw material offers an economical and environmental friendly way to generate 

renewable hydrogen production. Besides, glycerol dry reforming provides a greener process 

since it utilizes waste products, glycerol and greenhouse gases     as the reactants. Nickel is 

used as a catalyst in syngas technology due to its viability and low cost. Moreover, SBA-15 also 

found to be a suitable supporter in dry reforming of glycerol since it can be used at higher 

reaction temperatures. The mesoporous structure of SBA-15 was not destroyed and the pore 

walls of SBA-15 could prevent the aggregation of the nickel species.  

1.4 Objectives 

The main objectives of this research is: 

 To synthesize and characterize Ni/SBA-15 and 3%Re_Ni/SBA-15 catalysts using wet 

impregnation method.  

 To study the performance of Ni/SBA-15 and 3%Re_Ni/SBA-15 catalysts in the glycerol 

dry reforming reaction.  


