
CHAPTER I 
INTRODUCTION

O ily  w astew aters from  crude oil tanks and other process equipm ent in 
refinery usually  undergo primary treatment in an A PI separator. S lu d ge from this 
kind o f  w astew ater treatment is called  API separator sludge. G enerally , it con sists o f  
a m ixture o f  water, sedim ent and oil. It is considered  as one o f  major w astes that 
needs to be treated and causes d isposal problem s for refinery.

There are several m ethods to m anage the A PI separator sludge such as 
landfill, incineration and pyrolysis. Landfill requires a vast area and generates  
greenhouse gases into air and tox ic  com pounds in the leachate into so il and ground 
water. The econ om ic  o f  incineration is unfavorable, and the technique is not a lw ays  
in the best o f  energy conservation (O udenhoven  van et al., 1995). M oreover, the 
gaseou s w h ich  contains a high am ount o f  tox ic  m aterials leads to air pollution  
problem s. P yro lysis w hich  is a thermal d ecom p osition  o f  organic material in the 
absence o f  o x y g en  is an alternative to elim inate the API separator sludge. For the 
econ om ic  and environm ental reasons, the con version  o f  o ily  w aste  to an e ffec tiv e  
energy sources v ia  pyrolysis is recently appealing (Sh ie et a l ,  2 0 0 3 ). This process  
can change the o ily  sludge w hich  contains a large am ount o f  com bustib le m aterials 
w ith  high heating va lue into valuable products such as gaso lin e  and fuel oil. 
Interestingly, the experim ental data o f  the p yrolysis o f  the A PI separation sludge  
su ggested  that the sludge contains a h igh am ount o f  light com ponents  
(Punnarattanakun et al., 2002 ). It is, then, m ight be p ossib le  to recover the light oil 
prior to the p yro lysis process. T his w ou ld  result in the reduction o f  the d isposal cost 
and the vo lu m e o f  the sludge needed  to be treated. C hem ical treatm ent is an 
interesting process w h ich  can recover the o il from the sludge before it is pyrolyzed.

The aim  o f  this work w as to study the com bined  process w hich  converts the 
API separator sludge to the valuable oil. In the chem ical treatm ent, the light 
com ponents w ere recovered from the sludge by using  tw o techniques. The first 
technique used surfactant as a detergent to rem ove the light com ponents from solid  
particles in the sludge and destab ilized  light com ponent droplets by using electro lyte  
solution. In this part, effect o f  surfactant type and concentration, temperature and
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electro lyte type and concentration w ere investigated. The other technique in volved  
coagulation  and floccu lation  p rocesses together w ith  flotation technique to separate 
em u lsion  from  aqueous solution. The e ffec ts  o f  coagulant and flocculant 
concentrations and pH o f  solution  w ere observed  in this part. B oth  original and 
treated slu d ge w ere then pyrolyzed  by using T G A  and their p yro lysis behaviors w ere  
investigated.
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