
CHAPTER I 
INTRODUCTION

Propylene is one o f  the m ajo r used light olefins. L arge quantities o f  
propylene are used in producing polypropylene, and in feedstock for m any 
chem icals, e.g., acrylonitrite, propylene oxide, 2-propanol, and cum ene. In addition, 
propylene can be still used as an alkylation or po lym er-gasoline feedstock for octane 
im provem ent. P ropylene is produced prim arily  as a by-product o f  fluid cataly tic 
cracking processes.

Propylene dem and is expected to grow n faster than its supply  and there  are 
technologies that can help  to fill the need. T hey properly  are fluidized catalytic 
crackers (FCC), p ropane dehydrogenation , m ethathesis, and m ethanol-to-o lefins 
conversion. A lthough these technologies are developed, they have been little  used, 
except the propylene production  from  FC C . O f the total current propylene 
production, about 67%  com e from  steam  crackers and about 30%  com e from  FCC. 
From  FC C  o r naphtha crackers in a typical have propylene:ethylene ratios o f  0.65:1.

The significant part o f  future grow th in propylene p roduction  w ill com e 
from  FCC units. The increasing dem and for light olefins is d irecting  m any  FCC 
units tow ards m axim izing  their yields. Integrated petrochem ical industry  is 
con tinuously  looking for processes w ith  im proved flexib ility  in p roducing  various 
olefins (m ainly  propylene) from  hydrocarbon  feedstock. The new  process has been  
developed by  Lurgi O il-G as-C hem ie (in  G erm any), w hich called  Propylur. P ropylur 
accepts C 4 + olefins from  naphtha steam  crackers or FCC units, light naphtha or 
gasoline from  FC C , or taffm ate  from  a butad iene plant. A pproxim ately  85%  o f  the 
C 4 + olefins are converted  to propylene and can im prove the total p ropylene:ethylene 
yield  to up to 1.1 to  1.5. T he process takes p lace at 420-490 ๐c  and 1.3-2 bar, using 
a shape-selective zeolite catalyst. U O P also offers for license the A tofina/U O P 
O lefins C racking P rocess (O C P) that converts C 4 -C 8 olefins to p ropylene and 
ethylene. The study  has show n that the in tegration  o f  O CP w ith  naphtha steam  
cracker can increase the propylene yield by  about 30% . In this process C 4 -C 8 olefins
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are cracked over a proprie tary  zeolite catalyst in fixed-bed reactors at 500-800 °c 
and 1 -5 bar.

O ne o f  the additives being  used to m axim ize light olefins in com m ercial 
FCC operation  is based on the zeolite ZSM -5. This zeo lite  w as in itia lly  introduced 
into the FC C  process as an additive for im proving gasoline octane in the 1980s. The 
m ost applications o f  ZSM -5 in cataly tic cracking w ere aim ed at increasing the yield 
o f  the light olefins. B y adding ZSM -5 to cataly tic crackers has been found to be an 
effective m eans to increase olefins production . The m echanism  o f  the reaction that 
causes the increasing olefins yields by  Z SM -5 has not been  com pletely  understand. 
M ost often it is reported  that, at FC C  reaction  conditions, ZSM -5 cracks the gasoline- 
range o lefins (C 4 - C 10 olefins) to light o lefins (m ain ly  C 2 and C 3 olefins).

M any  industries are now  interested  in in tegrating  the processes for increased 
propylene yields from  their by-product for econom ical reasons. C 4 -C 6  olefins, w hich 
are the elem ental ingredients in these com pounds, depend m ostly  on the by-product 
from  m any  cracking processes.

E ventually , it has been observed that C 4 -C 6 o lefins cracking by  shape- 
selective zeo lite  catalysts enhance the p roduction  o f  propylene. T herefore, this 
research  w ill focus on using zeolite ZSM -5 to produce p ropylene b y  converting  C 4 - 
Cô olefins, w hich  are m ain ly  by-product from  steam  cracking  process.
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