
CHAPTER I
INTRODUCTION

N ow adays, m any petrochem ical industries are grow ing up very  fast. In 
petrochem ical process, large am ount o f  w ater has to be consum ed and also 
d ischarged as an industrial waste. The pollu tants in w astew ater m ostly  consist o f  
arom atic hydrocarbons. These chem icals give rise to great environm ental concerns 
because they are either know n or suspected carcinogens and m utagens (Jing-L iang Li 
and B ing-H eng Chen, 2003). Phenol and p-cresol are general pollu tants o f  great 
environm ental concern from industrial effluents. Phenol is im portant in the 
production  o f  artificial resins, and in the synthesis o f  drugs, w eed killers, and 
insecticides. P -cresol is useful as a raw  m aterial for various chem ical products and 
disinfectants, and can be used in the production  o f  phenol-form aldehyde resins and 
converted  tricresyl phosphate w hich is a p lastic izer and gasoline additive and to di- 
terz-butylcresol w hich is an antioxidant.

There are several techniques to separate undesirab le contam inants from  the 
w astew ater, such as distillation and liquid-liquid  extraction; how ever, these certain 
techniques still have som e shortcom ing. D istilla tion  consum es very  high energy 
w hile  liquid-liquid  extraction uses m any kinds o f  so lvent that m ight be toxic. A 
novel class o f  separation  process know n as surfactan t-based  separations is introduced 
because o f  their environm ental friendly. R ecently, C loud  Poin t E xtraction  (CPE), 
w hich is one o f  surfactant-based separation  techniques, has becom e m ore and m ore 
a ttractive because it consum es relatively  low  energy. Furtherm ore, the use o f  
re la tively  benign  nonionic surfactant as a m ass-separating  agent in C PE  process can 
also avoid toxic.

The cloud point phenom enon occurs w hen the m icellar solution o f  nonionic 
surfactant is heated until the surfactant p roperty  changes from  w ater-soluble to oil- 
soluble. A bove a certain tem perature, w hich  is know n as the cloud point, the 
m icellar solu tion  o f  nonionic surfactant w ill lose its w ater so lubility  alm ost 
com plete ly  and, hence, the surfactant m olecules w ill be separated from  the aqueous 
phase. A s a result, the clear solution becom es turbid  and phase separation occurs.



2

A bove the cloud point, hom ogeneous surfactant so lu tion  separates into two 
phases. O ne phase w hich is generally  less in volum e and contains m uch o f  surfactant 
m icelle is know n as the m icellar-rich phase or coacervate phase. The o ther phase 
contains less o f  surfactant m icelle is know n as the m icellar-d ilu te phase. The organic 
pollutants in w astew ater can be solubilized in the surfactant m icelles; therefore, these 
com pounds stay in the coacervate phase and the dilute phase that rem ains only trace 
am ounts o f  organic solute can be released to the environm ent after the extraction 
occurs. T here are m any factors that affect the cloud point o f  a nonionic surfactant, 
such as m olecular structure o f  surfactant, operating  tem perature, concentration o f  
surfactant and solute, type and structure o f  solute, as w ell as the additives, such as 
electrolytes.

This thesis focuses on the C loud Point E xtraction  (C PE) technique to 
rem ove organic com pounds e .g . phenol and /7-cresol from  w astew ater b y  using the 
hom ologous series o f  alcohol ethoxylate (A E) as a nonionic surfactant. The purpose 
o f  this w ork is to study the effect o f  m olecular structure o f  surfactant on the 
extraction  efficiency. M oreover, the variations o f  operating  tem perature, electrolyte, 
and the hydrophob icity  o f  solute are also investigated.
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