
CHAPTER VII
CONCLUSIONS AND RECOMMENDATIONS

7.1 Conclusions

T he re la tio n  o f  su rfac tan t ad so rp tio n  and  w e ttab ility  o n  v a rio u s  h y d ro p h o b ic  
su rface s  w as in v es tig a ted  in th is  w ork . T he  su rface  ten s io n , co n tac t an g le  and 
su rfac tan t ad so rp tio n  w ere  m easu red  as a fu n c tio n  o f  su rfa c ta n t co n cen tra tio n  for 
c a tio n ic  su rfac tan ts  as  a m em b er o f  h o m o lo g o u s se ries  (C nT A B : ท =  16, 14 an d  12) 
and  an io n ic  su rfac tan ts  w ith  d iffe ren t head  g ro u p  (su lfa te , b e n z e n e  su lfo n a te  and 
ca rb o x y la te )  on  e ig h t d iffe ren t p o ly m ers  w ith  v a ry in g  h y d ro p h o b ic ity . T h e  Z ism an  
e q u a tio n  w as u sed  to  d esc rib e  th is  re la tio n  and  it w as fo u n d  th a t th e  critica l su rface  
ten s io n  (S T  at w h ich  co n tac t an g le  is zero  ex trap o la ted  fro m  the  Z ism an  p lo ts) 
d iffe red  fo r the  d iffe re n t su rfac tan ts  stud ied  on  a g iven  p o ly m er, em p h as iz in g  the 
lim ited  ap p licab ility  o f  the  Z ism an  h y p o th esis  fo r su rfac tan t so lu tio n s  and  in d ica tin g  
the  e ffe c t o f  in te rfac ia l ten sio n  red u c tio n  and  su rfac tan t a d so rp tio n  a t the so lid /liq u id  
in te rface  on  w e ttab ility , w h ich  is ig n o red  for pu re  so lv en t sy s tem . In th is  s tu d y , the 
Z ism an  eq u a tio n  w as re la ted  to  th e  Y ou n g  and  G ib b s  e q u a tio n s  to  e s tim a te  the 
so lid /v a p o r  in te rfac ia l ten sio n  (ysv) w h ich  is c h a rac te ris tic  o f  a  g iv en  p o ly m er. F rom  
the  ca lcu la tio n , the  v a lu e  o f  Ysv w as found  to  be fa irly  in v a ria n t w ith  p o ly m e r type 
o v e r a  w id e  range  o f  p o ly m ers  (Ysv =  33.316.5 m N /m ) at 30°c. B esid es, C 8  sh o w ed  
to  be th e  m o st e ffec tiv e  w ettin g  ag en t since  the  co n tac t an g le  red u c tio n  by  C 8  w as 
h ig h est, in c lu d in g  to  su rfac tan t ad so rp tio n  and  su rface  p re ssu re  at so lid /liq u id  
in te rface . F u rth e rm o re , th e  red u c tio n  in  co n tac t an g le  at the  C M C  co m p ared  to  pu re  
w a te r w as  h ig h er w ith  in c reas in g  p o ly m e r h y d ro p h o b ic ity  c o rre sp o n d in g  to  a  h igher 
so lid /liq u id  su rface  p ressu re  and  th e  frac tio n  o f  h o rizo n ta l fo rce  a ttr ib u tab le  to 
so lid /liq u id  in te rfac ia l ten sio n  red u c tio n  in c rea sed  co m p ared  to  su rface  ten s io n  
re d u c tio n  e ffec ts  (fsi.).

F o r the  s tu d y  o f  the su rfac tan t ad so rp tio n  o n  p o ly m e r su rfa c e s  ca rried  ou t by 
the  so lu tio n  d ep le tio n  m e th o d  w ith  v a ry in g  th e  so lu tio n  pH  (3, n eu tra l (5 .5 -6 ) and  9), 
th e  su rfac tan t a d so rp tio n  in creased  w ith  a  d e c re a se  in  h y d ro p h o b ic ity  o f  p o ly m er
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su rface . F o r th e  e ffe c t o f  ca tio n ic  ta il g roup  (a  h o m o lo g o u s  se rie s), C T A B  (h ig h est 
tail len g th ) p ro v id e d  the h ig h es t ad so rp tio n  b e lo w  the  C M C  w h ile  the p la teau  
a d so rp tio n  w as n o t d iffe ren t s ig n ific an tly  fo r the  th ree  c a tio n ic  su rfac tan ts . T he 
b ila y e r  co u ld  be  fo rm ed  on  lo w er h y d ro p h o b ic ity  su rfaces  (P C L  and  P A 6 6 ) and  on 
m o d e ra te  o n es  like  PC  and  P V C  for all th ree  ca tio n ic  su rfac tan ts . F or th e  e ffec t o f  
an io n ic  su rfac tan t w ith  bo th  d iffe re n t tail leng th  an d  h ead g ro u p , the  ad so rp tio n  be low  
th e  C M C  w as h ig h e r  fo r the lo n g e r alky l ta il g ro u p  su rfa c ta n t as w ell. A b o v e  the 
C M C , C 8  p ro v id ed  the  h ig h est ad so rp tio n  for all p o ly m ers  p o ss ib ly  d u e  to  less 
p o la r ity  for c a rb o x y la te  co m p ared  to  b en zen e  su lfo n a te  and  su lfa te , re sp ec tiv e ly . The 
pFI level on ly  s lig h tly  a ffec ted  th e  ad so rp tio n  level fo r C T A B  on  b o th  p o ly m ers  and 
S D S  o n  P T F E  d u e  to  very  lo w  ch a rg ed  sites  on  h y d ro p h o b ic  su rface  (po lym er). 
H o w ev er, the  S D S  ad so rp tio n  on  P V C  w as q u ite  h igh  at p H = 3 .

F or the  s tu d y  o f  fu n d am en ta l m ech an ism  o f  f lo ta tio n  d e in k in g  v ia  the 
a d so rp tio n  o f  S D S  and  C 8  w ith  v a rio u s  ca lc iu m  ion  c o n c e n tra tio n s  and  pH  va lu es on 
h y d ro p h o b ic  ca rb o n  b lack  and  a h y d ro p h ilic  p a p e r fiber. In  th e  ab sen ce  o f  c a lc iu m , at 
a  h ig h  en o u g h  co n cen tra tio n  fo r ag g reg a tes  to fo rm , C 8  w a s  found  to  ad so rb  as a 
b ila y e r  on  b o th  c a rb o n  b lack  an d  p ap er fib e r as d id  SD S on  p ap e r fiber. H o w ever, 
S D S  ad so rb ed  as  a  ta il-d o w n  m o n o la y e r on  ca rb o n  b lack . W h en  ca lc iu m  w as added  
to  th e  su rfac tan t so lu tio n s , in ad d itio n  to th ese  b ilay e r o r  m o n o la y e r su rfac tan t 
ag g reg a te s , su rfa c ta n t ad so rp tio n  is sy n erg ized  d u e  to  c a lc iu m  a d so rp tio n  on  negative  
su rface  sites an d  co -ad so rp tio n  o f  th e  an io n ic  su rfac tan t o n  th e  p o s itiv e ly  ch arged  
ca tio n  (ca lc iu m  b rid g in g  e ffec t). A t h igh  su rfac tan t c o n c e n tra tio n s , th e  su rface  
p a tch es  are in c rea s in g ly  filled , co v erin g  up  p o ten tia l c a lc iu m  ad so rp tio n  sites, 
c au s in g  a red u c tio n  o f  ca lc iu m  ad so rp tio n  fo r S D S  on  c a rb o n  o r C 8  on  p ap e r fiber. 
T h ese  re su lts  he lp  ex p la in  w h y  ca lc iu m  is an  e ffec tiv e  a c tiv a to r  and  c a rb o x y la te  o f  
C 8  su rfac tan ts  a re  m o re  e ffec tiv e  th an  alky l su lfa te s  o f  S D S  in flo ta tio n  d e in k in g  o f  
paper.
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7.2 Recommendations

T h e  rec o m m e n d a tio n s  for fu ture  w o rk  are as fo llo w s:
1. T o  crea te  the  em p irica l eq u a tio n  re la ted  to  Z ism an  e q u a tio n  to d e te rm in e  

th e  u n iversa l p a ram e te r o f  c ritica l su rface  ten sio n  o f  h y d rophob ic  
su rface s  u sin g  su rfac tan t so lu tio n  from  the  p re se n t w ork .

2. T o  study  the  su rfac tan t ad so rp tio n  on  sm o o th  sh ee t p lastic  to  com p are  to 
th a t on  p o w d ered  p lastic .

3. T o  in v estig a te  th e  ink rem o v al from  real w a s tep ap e r such  as p rin ted  
o ffice  p ap e r and  n ew spaper.
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