
Novel Catalyst Technologies for Petrochemicals 
 
Arthur Garforth, University of Manchester 
 
Zeolite catalysts are successfully applied in hydrocarbon processing because of their versatile 
properties; the size and shape of crystallites, their pore size, surface area and chemical composition 
(namely their wide limits of Si/Al). All of these properties can be altered through synthetic or post-
synthetic methodologies using either a bottom up or a top down approach [1]. 
 
Maximizing propene yield (C3

=
) from a fluid catalytic cracking unit (FCC) is a growing trend within 

refineries due to the large range of applications [2]. The effect of zeolite architecture on olefin 
production from the cracking of n-heptane was investigated at different reaction temperatures (450 – 
500 °C) and contact times (W/F= 38 – 92 g.h.mol

-1
) [3]. Waste FCC catalyst could find further use to 

produce olefins from municipal plastic. A series of fresh, steam deactivated and “equilibrium” 
catalysts (E-Cats) with different rare earth oxides and Ni and V loadings can generate a predominantly 
propene and butane product stream in a fluidised bed [4, 5]. 
 
The high availability of surplus toluene and low value of heavy aromatics has focussed attention on 
the production of more valued products, such as xylenes [6]. However, catalyst deactivation is one of 
the biggest challenges in transalkylation and to avoid the restricted diffusivity of A9 molecules, large 
pore zeolites such as Y, Beta, and Mordenite have been investigated.  
 
Finally, metastable alumina phases using plasma electrolytic oxidation (PEO) for the dehydrogenation 
of methyl cyclohexane have been developed [7, 8]. The alumina layer was shown to be well anchored 
and the back-scattered SEM image showed a multi-faceted porous outer oxide layer with XRD 
confirming the presence of aluminosilicate (Mullite) and a range of alumina phases from alpha to 
gamma. The hierarchical structured catalysts were successfully tested for dehydrogenation of 
methylcyclohexane (MCH) in a fixed bed reactor at 340 – 380 

o
C. 
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