
CHAPTER 1
INTRODUCTION

T h e  o r ig in s  o f  su rfa cta n ts  cu rren tly  a v a ila b le  can  b e  c la s s if ie d  in to  tw o  
g ro u p s: o le o c h e m ic a l su rfa cta n ts , a lso  referred  as natural su rfa cta n ts , are d er iv ed  
fro m  p lan t o i ls  or a n im al o i ls  and fats, w h ile  p e tro ch em ica l su rfa cta n ts , a ls o  k n o w n  
a s sy n th e tic  su rfa cta n ts , are d er iv ed  from  p e tro leu m . A t th e  p r e se n c e , m o st  su r fa c 
tan ts are p rod u ced  from  p e tro leu m  b e c a u se  o f  the lo w  p r ices . H o w e v e r , th e  u se s  o f  
n atural su rfactan ts h a v e  b e e n  r is in g  b e c a u se  th e y  are en v iro n m en ta l fr ie n d ly  and can  
b e  p ro d u ced  from  r e n e w a b le  reso u rces.

T h e  m a in  p ro b lem  o f  u s in g  a lc o h o l e th o x y la te s  (A E s )  for th e  r e p la c e m e n t o f  
p e tr o c h e m ic a l su rfa cta n ts  is  la ck  o f  b a s ic  in fo r m a tio n  o f  their  p ro p erties . B a s ic a l ly ,  
all su rfa cta n ts  h a v e  a s im ila r  b a s ic  structure: a h y d r o p h ilic  (w a te r - lo v in g )  “h e a d ” and  
a h y d r o p h o b ic  ( fa t - lo v in g  or  w a ter -h a tin g ) “ ta il” w h ic h  is  g e n e r a lly  a lo n g  ch a in  o f  
carb o n  a to m s, th e  carb o n  c h a in s  o f  natural fe e d s to c k  (fa tty  a lc o h o ls )  are a lw a y s  l i 
n ear  and e v e n -n u m b e r e d , for  e x a m p le , p a lm  o il (p r o v id in g  C |6  to  C i 8 c h a in s ) , and  
p a lm  k ern el and c o c o n u t  o i ls  (a s  th e  la u r ics , C |2  to C14), w h ile  sy n th e tic  fe e d s to c k  
m a y  h a v e  b ran ch ed  carb on  ch a in s  and c o n ta in  e v e n  or  o d d  n u m b er  o f  ca rb o n  a to m s. 
T h e s e  d if fe r e n c e s  can  h a v e  a s ig n if ic a n t  im p a ct o n  c le a n in g  p e r fo r m a n c e s  in  m ix e d  
su rfa cta n t sy s te m s . T h e re fo re , d ifferen t h y d r o p h o b ic  stru ctu res in  b o th  su rfa cta n ts  
a f fe c t  th e  p er fo rm a n ce  p rop erties .

In A E s  p ro d u ctio n  p r o c e s s , the n u m b er  o f  E O  grou p  in th e  su rfa cta n t p rod 
u c ts  can  b e  co n tr o lle d  b y  th e  m o d if ic a tio n  o f  ca ta ly sts . A lc o h o l e th o x y la te s  w ith  a 
se r ie s  o f  e th y le n e  o x id e  grou p  can  b e  p ro d u ced , th erefo re , o b ta in in g  a ra n g e  o f  p er 
fo r m a n c e  p rop erties  for  v e r sa tile  a p p lic a tio n s . M o reo v er , th e  a lc o h o l e th o x y la te s  d o  
n o t g iv e  o f f  an o f f e n s iv e  o d o r  d u e  to a sm a ll am o u n t o f  resid u a l u n rea c ted  a lc o h o l,  
h a s a h ig h  c lo u d  p o in t , and is  h ig h ly  s o lu b le  in  w a ter  and  p r o d u c e s  a n arro w  g e l l in g  
r e g io n  in an a q u eo u s  so lu t io n . T h e  a lc o h o l e th o x y la te  a lso  h a s a lo w  p o u r  p o in t and  
grea t a b ility  to  r e d u ce  in ter fa c ia l ten s io n . In a d d itio n , a lc o h o l e th o x y la te s  s h o w  e x 
c e l le n t  fo a m in g , p en etra tin g , so lu b iliz a t io n , and d e terg en cy .

T h e  h y d r o p h ilic  and h y d r o p h o b ic  parts— alk y l c h a in  and p o ly e th y le n e  o x id e  
(P O E ) ch a in , r e sp e c t iv e ly — o f  A E s  d o m in a te  th e  in terfa c ia l p ro p erties , for e x a m p le ,
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critica l m ic e l le  co n cen tra tio n  (C M C ), liq u id /v a p o r  su r fa c e  te n s io n  at th e  C M C  
( y c m c ), a d so rp tio n , and w e tta b ility . T h e s e  p rop erties  are im p ortan t in  c le a n in g  p e r 
form an ce: C M C  te ll th e  p o in t at w h ic h  m a n y  p rop erties  c h a n g e  their  trends; lo w  su r
fa c e  te n s io n  at th e  C M C  g e n e r a lly  a s s is ts  c le a n in g ; a d so rp tio n  te lls  h o w  su rfactan t  
m o le c u le s  in teract w ith  th e su r fa c e  an d  a m o u n t o f  su rfa cta n ts  ad sorb  on ; and w e t ta 
b ility  re la te  to d e ter g e n c y .

In th is  w o rk , th e  p h y s ic o -c h e m ic a l  p rop erties  o f  o le o c h e in ic a l  A E s  w ith  a 
se r ie s  o f  P O E  gro u p  ( E 0 5  to  E 0 9 )  w a s  s tu d ied  and co m p a red  w ith  c o m m e r c ia l n o n 
io n ic  su rfactan t and a n io n ic  su rfa cta n t— n o n y lp h e n o l e th o x y la te s  9  (N P E -9 )  and  m e 
thy l este r  su lfo n a te  (M E S ), r e s p e c t iv e ly . C ritica l m ic e l le  c o n c e n tr a tio n  (C M C ) and  
l iq u id /v a p o r  su r fa ce  te n s io n  at th e  C M C  ( y c m c )  h a v e  d o n e  b y  u s in g  te n s io m e te r  w ith  
W ilh e lm y  p la te  m eth o d . T h e  a d so rp tio n  and w e tta b ility  o f  s tu d ied  su rfa cta n ts  o n  d i f 
ferent h y d r o p h o b ic  su r fa ces  w a s  a lso  ev a lu a te d . A d so r p tio n  h as b e e n  d o n e  b y  s o lu 
tio n  d e p le t io n  m eth o d , w h erea s  w e tta b ility  h as b e e n  d o n e  b y  co n ta c t a n g le  m e a su r e 
m en t w ith  s e s s i le  d rop  m eth o d . In a d d it io n , corre la tio n  b e tw e e n  w e tta b ility  and a d 
sorp tion  w a s  d eterm in ed  in ord er  to o b ta in  a b etter u n d er sta n d in g  o f  r o le  o f  su r fa c 
tants.
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