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investigated in a batch reactor and used to represent this type of reaction. The HDS reactions proceeded



through two parallel—consecutive reaction pathways, i.e., direct desulfurization (DDS) and hydrogenation
(HYD), in which two main intermediates, namely biphenyl and partially hydrogenated DBT, were involved.
Different selectivities in terms of yield fraction (percentage ratio of HYD/DDS) were observed for these
catalysts. The results are discussed in the context of proposed HDS reaction networks. Use of these
models enables more accurate assessment of differences among the performances of different catalysts.
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developed rapidly in recent years, and biomass compounds will soon become one of the main resource
contributors for the production of chemicals. In the near future, it is expected that biomass derived
compounds will contribute substantially to global chemical production along with fossil-based analogues.
Although, there is still debate about the sustainability of the usage of biomass-derived molecules, it
is important to emphasise that effort has been made to use biomass in the most efficient way, and that
the biomass resources used are not suitable for food purposes. In this review we will focus to present
selected examples on the transformation of glycerol in three distinct areas; (i) glycerol oxidation, (ii)
glycerol hydrogenolysis and (iii) glycerol aqueous reforming, using supported metal nanoparticles as
the chosen catalysts.
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in the methane oxidation reactions (i.e., partial oxidation of methane and methane combustion) by using
air on lumen side and methane on shell side are shown in this chapter. The LSCF6428 HFM participates
not only in the oxygen flux but also in the methane conversion to C2. A Ni-coated LSCF6428 HFM under
lean O2/CH4 gradient (i.e., 0.5) showed the production of syngas, carbon dioxide and C2 products in
agreement with the thermodynamic calculation. At rich O2/CH4 gradient (i.e., 1.0), the formation of
carbon dioxide was facilitated. The main catalytic pathway at lean O2/CH4 gradient and H2 reduction
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The structure and surface properties of the catalysts were characterized by X-ray diffraction (XRD), N2
sorption analysis, transmission electron microscopy (TEM), Fourier transform infrared spectrometry
(FTIR), and in situ diffuse reflectance infrared Fourier transfer spectroscopy (DRIFTS). The catalytic
performances for the HDS of dibenzothiophene (DBT) were evaluated. The results demonstrated that
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benefited the elimination of the internal diffusion limitation in the HDS reactions. Both Ni2P and Ni12P5
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Preface

Dear Readers,

It is our great honor to present this IGI Global Series book on the “Petrochemical Catalyst Materials,
Processes, and Emerging Technologies”. As we know that Petrochemical Industry is atechnology-intensive
sector, where any small changes in the technology could lead to a big improvement. The development
and understanding of chemical processes relies on knowledge of various disciplines, from raw materi-
als, reaction mechanism, process parameters and the target materials. In the modern information age,
lots of changes are happening every day in petrochemical industry, such as new materials discovery and
application, process modification and automation, market and demand changes, thus leading to new and
emerging technologies.

This IGI Global book is to address the latest development in the petrochemical technologies, espe-
cially focusing on the core technologies such as catalyst materials for fuel upgrading, especially on sulfur
removal, syngas conversion, alkane and oxygen activation, functionization of polymer. Of course safety
is always the top priority in petrochemical industry, so we also cover these topics for the expanding LNG
industry. The chapters cover research from mechanism study to the industry catalysts development, from
homogenous catalysis to the heterogeneous catalyst and from small molecules activation to the heavy
oil upgrading. This book also includes both the conventional process like supported catalysts, and lat-
est catalytic process and materials in ionic liquid, the chemicals resources include fossil fuel, syngas as
well as the glycerol, the renewable resources. These will be helpful for the academic researchers and the
industrial engineers for them to have a quick view on the latest development in these areas.

Compilation of a professional book is a trivial job, which takes us 15 months. However, we are en-
couraged by the very enthusiastic authors from various countries, they actively responded for the call
for chapters and we initially have received more than 50 plans for chapters. We screened down to 26
chapters for full writing, and after submission and extensive reviewing, we are very pleased to include
15 chapters in this book.



Preface

Here we would like to express our sincere thanks to these contributors for their hard and serious
working, also we like to thanks our reviewers for their constructive input. Last but not least, thanks are
due to IGI Global for giving us the chance to edit the book. We hope readers would enjoy the reading
and feel free to point any errors or mistakes which we may not be spotted. Your comments and sugges-
tions are highly appreciated.

Yours sincerely,

Hamid Al-Megren
King Abdulaziz City for Science and Technology, Saudi Arabia

Tiancun Xiao
Oxford University, UK
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