
CHAPTER I 
INTRODUCTION

N ow adays, p lastics have becom e a very im portant m aterials, and it is 
estim ated that 100 m illion  tones o f  plastics are produced w orld-w ide each year, due to 
having a lot o f  advantages that overcom e the conventional m aterials people have ever 
used, such as cheap price, light w eight, strength, long life and easy  to m ake in a 
desirable shape. H ow ever, p lastics also have som e d isadvantages such as, hard to 
degrade, have very  h igh cost and very d ifficu lt to recycle, so the w aste that occurs 
from  these plastics can  cause very serious problem  to the w orld.

Polyethylene is one o f  the m ost w idely used plastics because it is sim plest in 
the preparation  and m ost inexpensive. This polym er can be obtained  by the 
polym erization  o f  e thylene m onom ers, due to this fact, its nam e polyethylene or PE 
w as m ade. The very  w ide range o f  polyethylene properties, such as, flexib le or very 
stiff, tough or very  strong, transparent or opaque m akes th is po lym er have variety o f 
applications, for exam ple, fibers, tubes, film s and sheets, but the m ost im portant 
application  o f  PE  is for packaging m aterials.

Pyrolysis is the therm al degradation  reaction o f  a substance under the 
atm osphere w ith  the absence o f  oxygen or air, to form  low er m olecular weight 
substances. In these  days, pyrolysis reaction is an alternative w ay to d ispose plastic 
w astes by converting  them  to the valuable m olecular w eigh t p roducts used for 
petrochem ical feedstock. B y pyrolysis, th is w ay is better than  the conventional 
m ethods, such as, landfill and incineration  because pyrolysis can change invaluable to 
valuable things.

H ow ever, pyro lysis o f  w aste polym ers for chem ical recycling  also have some 
problem s that the degradation  o f  m acrom olecules needs h igh tem peratu res and thus 
requires a considerab le am ount o f  energy. Pyrolysis o f  p lastic w aste m aterial can be 
div ided into tw o w ays; therm al pyrolysis and catalytic pyrolysis. In the thermal 
degradation o f  po lyolefins, m any hydrocarbons having a w ide d istribu tion  o f  carbon 
atom  num bers are form ed. In contrast, the oils produced by the cataly tic  degradation 
are know n to contain  a relatively  narrow  distribution  o f  hydrocarbons. In addition,
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catalytic degradation  has an advantage o f  a low er tem perature o f  degradation than 
therm al degradation.

M any researchers have studied about therm al degradation  o f  polyethylene 
(H D PE, LD PE) (M iln  e t  a l ,  1999; M astral e t  a l . ,  2001) and for m ixed plastics 
(E lizabeth  e t  a l . ,  1997; D em irbas e t  a l . ,  2004). P roducts after them al degradation or 
non-cataly tic  pyrolysis w ere gas fraction, liquid fraction, and residue. The liquid 
product should undergo further processing in petrochem ical refin ing and the gas can 
be used d irectly  as fuel. Catalytic pyrolysis is the short cut w ay to obtain  the higher 
quality  o f  the products. M any types o f  catalysts such as M CM -41 (M arcilla  e t  a l . ,  
2001; G rieken e t  a l . ,  2001; Seddegi e t  a l . ,  2001 and Julil, 2002), ZSM -5 (M arcilla e t  
a l . ,  2001; Bagri e t  a l . ,  2002; Seo e t  a l . ,  2003) and SA PO -37 (Fernandes e t  a l . , 2002) 
w ere em ployed and studied for the catalytic activ ity  and the effect o f  catalyst on 
product com position . The advantages o f  using catalysts w ere: (1) better quality o f  
w axy products (G rieken  e t  a l . , 2001), (2) low er am ount o f  alkane product (Julil,
2002), (3) low er range o f  carbom  num ber (Fernandes e t  a l . ,  2002), (4) low er the 
decom position  tem perature o f  plastic (M arcilla  e t  a l ,  2002) and (5) less residue 
p roduction  and increase the liquid production  (Seo e t  a l . ,  2003).

In th is w ork, catalytic pyrolysis o f  po lyethylene w as investigated using the 
superacid  catalyst (SO /V Z rC b) and superbasic  catalyst (K N 0 3/Z r0 2). Products 
obtained from  using each type o f  catalysts, both  com m ercial and synthesized one, 
w ere analyzed for their com positions and com pared  to investigate catalytic effects.
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