
CHAPTER III
E X P E R I M E N T A L

3 .1  M a t e r ia l s

3 .1 .1  S o lv e n t - b a s e d  I n k  P r in te d  H D P E  P la s t ic  C o n ta in e r s
P la s t ic  c o n ta in e r s  u s e d  f o r  th is  r e s e a r c h  w e r e  a ll  c o m p o s e d  o f  

h ig h  d e n s i ty  p o ly e th y le n e  a n d  p r in te d  w i th  b lu e  c o lo r  s o lv e n t - b a s e d  in k  b y  th e  
s c r e e n  p r in t in g  p r o c e s s .  P r io r  to  p r in t in g ,  th e  c o n ta in e r s  w e r e  f l a m e - t r e a te d  in  
o r d e r  f o r  th e  in k  to  a d h e r e  w e l l  t . 0  th e  s u r f a c e .  A l l  th e  c o n ta in e r s  w e r e  t r e a te d  
a n d  p r in te d  b y  S V B  D r in k in g  W a te r  C o m p a n y .

P la s t ic  s a m p le s  ( a p p r o x im a te ly  8  m m  X  4 0  m m )  c o n ta in in g  
b lu e - c o lo r e d  p r in te d  in k  w e r e  c u t  f ro m  th e  p r in te d  a r e a  o f  th e  p la s t ic  b o t t le s .

3 .1 .2  S u r f a c ta n t
T h e  c a t io n ic  s u r f a c ta n t ,  n - h e x a d e c y l t r im e th y la m m o n iu m  

b r o m id e  (C T A B ) ,  h a v in g  9 8 %  p u r i ty  in  th e  p o w d e r  fo rm , w a s  s u p p l ie d  b y  th e  
F lu k a  C o m p a n y ,  S w i tz e r la n d .  I t  w a s  u s e d  a s  r e c e iv e d  w i th o u t  f u r th e r  
p u r i f ic a t io n .  T h e  c h e m ic a l  s t r u c tu r e  a n d  p r o p e r t ie s  o f  th e  s u r f a c ta n t  a r e  as  
fo l lo w s :

C h e m ic a l  S tru c tu re :  C iô H ^ 4ไร!( C H 3) 3B r  '
M o le c u la r  w e ig h t :  3 6 4 .4 6  g /g - m o le
M e l t in g  p o in t :  100°c
C r i t ic a l  m ic e l le  c o n c e n t r a t io n  (C M C ) :  0 .9 2  ทาM .

3 .1 .3  A b r a s iv e  M a te r ia l
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S m a ll  i r r e g u la r  s h a p e s  o f  c e r a m ic  p ie c e s  w e r e  u s e d  a s  th e  
a b r a s iv e  m a te r ia l  in  o r d e r  to  f a c i l i t a te  th e  d e ta c h m e n t  o f  lo o s e n e d  in k  f r o m  th e  
r ig id  p la s t i c  s u r f a c e s .

3 .1 .4  p H  A d ju s t in g  C h e m ic a l
S o d iu m  h y d r o x id e  w i th  9 8 %  p u r i ty  w a s  s u p p l ie d  b y  E K A  

N o b e l  C o m p a n y ,  S w e d e n .

3 .2  E x p e r im e n t a l  P r o c e d u r e s

3 .2 .1  A n a ly s is  b e f o r e  D e in k in g  P r o c e s s
T h e  a m o u n t  o f  in k  p r e s e n t  o n  e a c h  s a m p le ,  b e f o r e  d e in k in g ,  

w a s  d e te r m in e d  b y  u s in g  a n  o p t ic a l  s c a n n in g  m e th o d .  T h e  s te p s  in v o lv e d  in  
th e  o p t ic a l  s c a n n in g  p r o c e s s  a r e  s h o w n  in  th e  A p p e n d ix  A .

F o r  o p t ic a l  s c a n n in g ,  e a c h  p la s t ic  s a m p le  w a s  c a r e f u l ly  
p o s i t io n e d  o n  th e  s c a n n e r  a n d  s c a n n e d  a t  o p t im u m  c o n d i t io n s  ( s t a n d a r d iz e d )  
u s in g  a  H P  T a s e r J e t  4 c  s c a n n e r .  I n  o r d e r  to  p r e v e n t  th e  r e f l e c t io n  f r o m  th e  
w h i t e  s u r f a c e  o f  th e  s c a n n e r  c o v e r ,  a  b l a c k  p o s te r  b o a r d  w a s  p l a c e d  b e h in d  th e  
s a m p le  d u r in g  s c a n n in g .  A f te r  s c a n n in g ,  a n  im a g e  f i le  w a s  im p o r te d  in to  a n  
A d o b e  P h o t o s h o p  p r o g r a m  to  q u a n t i f y  th e  a m o u n t  o f  in k  ( p ix e l s )  p r e s e n t  o n  
th e  p la s t i c  s u r f a c e .

3 .2 .2  D e in k in g
E a c h  C T A B  s o lu t io n  w a s  p r e p a r e d  w i th  d i s t i l l e d  w a te r  a t  r o o m  

te m p e r a tu r e  a n d  s t i r r e d  w i th  a  m a g n e t ic  s t i r r e r  to  p r o d u c e  a  h o m o g e n e o u s  
s o lu t io n .  T h e  s u r f a c ta n t  s o lu t io n  w a s  w a r m e d  u p  s l ig h t ly  to  40°c t o  s p e e d  u p  
d i s s o lu t io n  ( s in c e  d is s o lu t io n  is  s lo w  in  w a te r  a t  r o o m  te m p e r a tu r e ) .  T h e  p H  
le v e l  o f  th e  s u r f a c ta n t  s o lu t io n  w a s  th e n  a d ju s te d  b y  a d d in g  s o d iu m  h y d r o x id e  
s o lu t io n  f r o m  a  b u re t te .  A l l  p H  m e a s u r e m e n ts  w e r e  c a r r ie d  o u t  u s in g  a
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B enchtop  pH /IS E  m eter M odel 920A  w ith  T riode pH  electrode M odel 
9157B N . A fte r analyzing  the sam ples (before deinking) by the op tical 
scanning  m ethod, each sam ple w as p laced  in 15 m L su rfactan t so lu tion  in a 
conical flask. The sam ples w ere then  allow ed to soak for e ither 2 hrs in the 
p resence o f  25 irregular-shaped  ceram ic p ieces (abrasive m ateria l) or for 
various tim es in the absence o f  ceram ic p ieces. A ll sam ples w ere  a llow ed  to 
soak by  stand ing  the flasks in a tem perature  contro lled  w ater bath . A fter 
soaking, the flasks w ere shaked  in the tem perature  contro lled  w ater ba th  at 
200 oscilla tions per m inute. A fter shaking, the sam ples w ere  rem oved  from  
the flasks, w ashed  several tim es w ith  distilled  w ater and air-dried . E ach 
experim ent w as repeated  at least tw ice.

3.2.3 A nalysis after D einking  P rocess
T he extents o f  deink ing  o f  the sam ples w ere  first evaluated  

visually . T he deinked plastic  sam ples w ere rescanned  on the H P L aserJe t 
scanner using  the identical p rocedure and conditions as for the orig inal 
sam ples. T he am ount o f  ink rem oved  (% ) w as determ ined  using  the fo llow ing  
relationship :

In k  r e m o v e d  (% ) = PiXelShef°r* PiXelSaf'er X100 (3.1)P ix e ls  111,10n
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