
CHAPTER I 
INTRODUCTION

H ydrogenation  o f  arom atic com pounds in diesel fuel is gaining m ore 
interest due to  the current and future stringent environm ental legislation. To reduce 
the harm ful em ission  from  exhaust gases, the am ount o f  particulate m atter (PM ) 
em issions in diesel can be reduced by decreasing the sulfur content o f  the fuel, 
raising  the cetane num ber, and decreasing the arom atics content. In addition, the 
quality  o f  d iesel fuel generally show n as cetane num ber (C N ) has decreased with 
increasing arom atic  com pounds (R ojas e t  a l ,  2003).

There are several form s o f  the arom atic com pounds such as triarom atics, 
d iarom atics and m onoarom atics. Polyarom atics is one o f  the m ost com ponents in 
diesel fuel, how ever less attention  has been paid to the hydrogenation  o f  
po lyarom atic  com pounds. The hydrogenation  o f  polyarom atics to m onoarom atics 
can be easily achieved but not w ell as the hydrogenation  o f  the last ring e.g. the 
hydrogenation  rate  o f  the first ring for naphthalene has been  reported  to  be 20-40 
tim es faster than  the hydrogenation o f  the last ring. The last ring o f  m onoarom atics 
is rem ained because o f  the m ore stabilization  o f  itse lf (R autanen e t  a l ,  2001).

The hydrogenation  o f  tetralin  is rarely  reported although it represents the 
sim plest form  o f  partly  hydrogenated polyarom atics. T etralin  hydrogenation  is 
typ ically  incorporated  as a sequential reaction  step in the naphthalene hydrogenation  
as show n in F igure 1.1. The hydrogenation  o f  tetralin  in liquid phase has been 
investigated  by a num ber o f  research  groups (R autanen e t  a l ,  2001). H ow ever, 
k inetic  study o f  the last ring hydrogenation  by using tetralin  in gas phase as a fqed 
over N i/A l2 0 3  catalyst has not been reported.
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Figure 1.1 The sequential reactions o f  naphthalene hydrogenation  (H uang and 
K ang, 1995).
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N i/A l2 Û 3 catalyst has been know n as one o f  the m etal catalysts w idely used 
in the  hydrogenation  reactions. The reaction over this catalyst can be occurred at 
m ild  conditions com pared to noble m etal catalysts. M oreover, n ickel catalyst is 
m uch cheaper than  others such as p latinum  and palladium  contain ing catalyst.

This w ork w as aim ed to study the k inetics o f  the hydrogenation  o f  tetralin  in 
gas phase by using N i/A l2C>3 catalyst over the tem perature range o f  255-300 ° c  and 
at pressure o f  300 psi. The integral reactor analysis w as used to ob tain  the kinetic 
param eters. The em pirical k inetic m odel based on a L angm uir-H inshelw ood 
m echanism  in w hich the tetralin  is hydrogenated to c is -  and t r a n s -  decalin is 
p roposed  for th is w ork.
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