
C H A P T E R  I
IN T R O D U C T IO N

'‘Y e llo w  o i r  is a com p lex  m ixture o f  p olym ers form ed in a caustic  
tow er o f  e th y len e plant. The y e llo w  p olym er is in so lu b le  in spent caustic  
so lu tion  cau sin g  a caustic tow er fou ling . The caustic  tow er is used  to rem ove  
the acid  g ases  from the cracked gas in the eth ylen e plant. T he y e llo w  o il is 
b eliev ed  to be produced principally  from carbonyl com p ou n d s, like  
aceta ld eh yd e, undergoing the c la ssic  aldol con den sation . T he y e llo w  o il can 
d ep osit onto  the tow er internals. T he d eposit a lso  leads to a h igh  pressure  
drop and a reduction o f  acid gas rem oval capability . T his reduces the plant 
production rate and, p ossib ly , requires an unscheduled  shutdow n to clean  the 
tow er. M oreover, equipm ent such as oil separators, storage v e s se ls , and 
b en zen e strippers, m ay exp erience fou lin g  due to the form ation o f  y e llo w  oil 
in the cau stic  tow er.

C hem ica l treatm ent has been se lected  as a m ethod to stop the aldol 
con den sation . A nd the treatm ent is accom p lish ed  by adding ch em ica ls  called  
“antipolym erant” . M any antipolym erants have been studied  for the reduction  
o f  the fou lin g  in the caustic tow er but their ab ility  to co m p lete ly  stop  the aldol 
con d en sation  in a com m ercial plant has never been  su ccessfu l, in part, b ecau se  
o f  the lack o f  total understanding o f  the reaction inside the cau stic  tow er. 
A nother im portant reason is all the published  w ork did not h ave a good  
indicator to fo llo w  the reaction. The only  th ing that has been  used  has been  
the o b serv ers’ eyes.

T he o b jective  o f  this w ork is to study e ffec ts  o f  tem perature, 
concentration  o f  acetaldehyde and antipolym erants to the aldol con d en sation , 
w ith  a m ore con sisten t m ethod. T he other o b jective  o f  this w ork  is to
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characterize the spent caustic from the National Petrochemical Public Co.,
Ltd.
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