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INTRODUCTION

W e tta b ility  o f  so lid  su rfa c e s  by  su rfa c tan ts  is an  im p o r ta n t p ro p e r ty  
th a t is m a n ip u la te d  in n u m e ro u s  p ra c tic a l a p p lic a tio n s  su c h  as o il re c o v e ry , 
p rin tin g , c o a tin g , a d h e s io n , flo a ta tio n , an d  d e te rg e n c y  a n d  a lso  u se d  as an  
a n a ly tic a l te c h n iq u e  to  c h a ra c te r iz e  su rfa c e s  in b as ic  m a te r ia l re se a rc h  (O n e r 
an d  M c C a rth y , 2 0 0 0 ). W e ttin g  is th e  ab ility  o f  a  su rfa c ta n t so lu tio n  to  sp re a d  
o v e r  a g iv e n  su rface . S u rfa c ta n ts  a c c o m p lish  th is  b y  lo w e rin g  th e  e n e rg y  
b a r r ie r  b e tw e e n  th e  so lu tio n  an d  su b s tra te . T h e  ab ility  to  “w e t” is a  fu n c tio n  o f  
se v e ra l p a ra m e te rs  in c lu d in g  th e  m o le c u la r  s tru c tu re  o f  su rfa c ta n t, its 
c o n c e n tra t io n , its  e n v iro n m e n t, an d  th e  c o m p o s itio n  o f  th e  su b s tra te . 
C o n se q u e n tly , th e  a b ility  to  w e t is so m e w h a t d if f ic u lt to  p re d ic t.

T h e  m e a su re m e n t o f  c o n ta c t a n g le  is th e  m o s t ra p id  an d  c o n v e n ie n t 
w a y  o f  c h a ra c te r iz in g  su rfa c e s  lik es w e ttin g , h y d ro p h o b ic ity , an d  su rfa c e  
e n e rg ie s  (s o lid /v a p o r  an d  so lid /liq u id  su rfa c e  te n s io n s )  fo r e x a m p le  th e  c o n ta c t 
a n g le  o f  w a te r  h as  b e e n  c o m m o n ly  u sed  as a  c r ite r io n  fo r  e v a lu a tio n  o f  
h y d ro p h o b ic ity  o f  th e  su rfa c e  (K w o k  et al., 1977; M iw a  e t al., 2 0 0 0 ). T h e re  
h a v e  b e e n  m a n y  e x p e r im e n ta l  te c h n iq u e s  a v a ila b le  fo r c o n ta c t a n g le  
m e a su re m e n t (S u b ra h m a n y a m  et a l ,  1996; G y o rv a ry  et al., 1996; A d a m so n , 
1990; S erre  et al., 1998; R o sen , 1989). H o w ev e r, th e  d ire c t m e a su re m e n t o f  
c o n ta c t a n g le  fro m  th e  se ss ile  d ro p  is th e  m o s t p o p u la r  m e th o d . In  th e  
g o n io m e te r  m e th o d , c o n ta c t a n g le s  a re  m e a su re d  s im p ly  b y  d e p o s itin g  a  d ro p  
o f  liq u id  o n  a g iv en  so lid  su rface  an d  p la c in g  a  ta n g e n t to  a d ro p  a t its  b ase . 
H o w e v e r, th e  m o re  s im p le  w ay  is to  tak e  p h o to g ra p h  o f  th e  d ro p le t an d  
m e a su re  th e  a n g le s  b y  a c o m p u te r  p ro g ra m  as w as  d o n e  in  p re v io u s  w o rk  
(D e c h a b u m p h e n  et a l. , 2 0 0 0 ) an d  th e  re su ltin g  “ s ta tic  a d v a n c in g  c o n ta c t 
a n g le ” re p re se n ts  th e  “ e q u ilib riu m  c o n ta c t a n g le ” . H o w e v e r , th e re  a re  m a n y
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fa c to rs  a f fe c tin g  th e  p re c is io n  in c lu d in g  c o n ta m in a tio n  o f  th e  d ro p le t fro m  
su rro u n d in g , su rfa c e  c le a n lin e ss , su rface  h e te ro g e n e ity , an d  su rfa c e  ro u g h n e ss  
(S e rre  et a l ,  1998) an d  th e  p re c is io n  o f  th e  c o n ta c t a n g le  m e a s u re m e n t w as  
w ith in  5 d e g re e s  e rro r.

T h e  p re v io u s  w o rk  (D e c h a b u m p h e n  et a l ., 2 0 0 0 ) รณd ie d  th e  c o n ta c t 
a n g le s  o f  sa tu ra te d  s u rfa c ta n t so lu tio n s  o n  its p re c ip ita te d  su rfa c e s  an d  
d e m o n s tra te d  th a t w h e n  a  se c o n d  su b sa tu ra te d  w as  ad d e d , it c an  ac t as  a 
w e tt in g  a g e n t b y  su b s ta n tia lly  d e c re a s in g  c o n ta c t a n g le  a t lo w  c o n c e n tra tio n  
an d  re m a in in g  c o n s ta n t a t h ig h  c o n c e n tra tio n . It w a s  p o s tu la te d  th a t 
a d s o rp tio n  o f  a se c o n d  su rfa c ta n t fro m  so lu tio n  o n to  th e  p re c ip ita te d  su rfa c e  
m a y  p ro b a b ly  be  a p rim a ry  c a u se  o f  so lid /liq u id  su rfa c e  te n s io n  re d u c tio n  an d  
d e c re a se  in  c o n ta c t an g le .

In  th is  s tu d y , c o n ta c t a n g les  o f  sa tu ra te d  c a lc iu m  so a p  p re c ip ita te d  
(c a lc iu m  d o d e c a n o a te )  so lu tio n  c o n ta in in g  th e  se c o n d  su rfa c ta n t (s o d iu m  
d o d e c y lsu lfa te )  a re  in v e s tig a te d  in  an  a tte m p t to  e lu c id a te  th e  fo n d a m e n ta l 
w e tt in g  m e c h a n ism  by  c o rre la tin g  th e  c o n ta c t a n g le s  to  s u rfa c e  e n e rg y  
(s o lid /liq u id  su rfa c e  te n s io n )  an d  to  su rfa c ta n t a d so rp tio n . T h is  w o rk  m ay  
l ik e w ise  d e v e lo p  a  b e tte r  u n d e rs ta n d in g  o f  th e  a n tifo a m  p ro p e r tie s  o f  fa tty  ac id  
in  h a rd  w a te r  th ro u g h  a  d e w e ttin g  m e c h a n ism  (G a rre tt, 1993).
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