
CHAPTER I 
INTRODUCTION

H ig h  d e n s ity  p o ly e th y le n e  (H D P E ) is  w id e ly  u se d  e s p e c ia l ly  in  

p a c k a g in g  in d u s tr ie s . T h is  is  d u e  to  its e x c e l le n t  p r o p e r tie s , su c h  as g o o d  
c h e m ic a l  r e s is ta n c e , g o o d  im p a c t  r e s is ta n c e , lo w  c o s t ,  an d  s o  o n . H o w e v e r , a 

la rg e  a m o u n t o f  H D P E  c o n su m p tio n  a lso  g iv e s  r ise  to  a la rg e  a m o u n t o f  so lid  
w a s te  b e in g  p r o d u c e d  e a c h  yea r . F o r tu n a te ly , H D P E  is  r e u sa b le  and  

r e c y c la b le . A p p lic a t io n s  o f  r e c y c le d  H D P E  are, fo r  e x a m p le s ,  co n ta in ers ,  
b lo w -m o ld e d  b o tt le s , b o ttle  cra tes , d ra in a g e  p ip e s  an d  g r o c e r y  b a g s .

In  th e  U n ite d  S ta te s , p la s t ic s  r e c y c lin g  in d u stry  h a v e  g r o w n  ra p id ly  
s in c e  1 9 9 0 . T h e r e  w e r e  a lo t  o f  r e c y c le d  p la s t ic s  in  1 9 9 7  a s s h o w  in  F ig u r e  1 .1 . 
T h e  A m e r ic a n  P la s t ic  C o u n c il  (A P C ) a n n o u n c ed  that r e c y c le d  H D P E  from  
b o tt le s  in c r e a se d  fro m  7 0 4  m il l io n  lb s to  7 3 4  m il l io n  lb s  in  1 9 9 8 ,  
c o r r e sp o n d in g  to  a 4 .6 %  in c r e a se . P la s t ic s  r e c y c l in g  is  c o n s id e r e d  as b o th  

e n v ir o n m e n ta l fr ie n d ly  an d  c o s t - s a v in g  b u s in e ss . N e v e r th e le s s ,  it is  s t ill  n e w  
an d  re q u ir e s  m u c h  im p r o v e m e n t  in  term s o f  r e la ted  p r o c e s s in g  t e c h n o lo g ie s  
an d  p r o d u c t q u a lity .

O n  a  r e c y c l in g  l in e , c le a n in g  an d  sep a ra tin g  s tep  is  v e r y  im p ortan t  

b e c a u s e  th e  im p u r ity  h a s  to  b e  e lim in a te d  b e fo r e  raw  m a ter ia l ca n  b e  m o v e d  to  

th e  p r o c e s s in g  s tep . U n fo r tu n a te ly , c o n ta m in a tio n s , su c h  as r e s id u a l in k  o n  th e  
p la s t ic  su r fa c e s , b e c o m e  a m a jo r  p r o b le m  at th is  s tep . In th e  r e c y c lin g  in d u stry , 
th ere  are tw o  w a y s  fo r  d e a lin g  w ith  th is  p r o b le m . T h e  first is  to  c u t a w a y  th e  
area  c o n ta in in g  in k . E v e n  th o u g h  th is  m e th o d  is  m o r e  p o p u la r  d u e  to  it lo w  
p r o c e s s in g  c o s t  in v o lv e d ,  th e  c u t p ie c e s  b e c o m e  p r o b le m a tic  to  th e  
e n v ir o n m e n t  a g a in . T h e  s e c o n d  is  to  d ir e c t ly  r e m o v e  th e  in k  fro m  th e  su rfa ce . 
T h e  in k  c a n  b e  r e m o v e d  e ith e r  b y  o r g a n ic  s o lv e n ts  or su r fa c ta n t so lu tio n s .  
H o w e v e r , su r fa c ta n ts  are u su a lly  e n v ir o n m e n ta lly  fr ie n d lie r  th an  o rg a n ic
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s o lv e n ts , w h ic h  m e a n s  that u se  o f  su r fa c ta n ts  in d e in k in g  p r o c e s s e s  is  the  
b etter  c h o ic e .

In an y  c a se , p ro p er tie s  o f  d e in k e d  p la s t ic  is  v e r y  im p o rta n t b e c a u se  

th e y  w il l  b e  u se d  a s  cr iteria  for  u se  o f  th e  d e in k e d  p la s t ic s . It is  th ere fo re  v ery  
im p ortan t that th e  p ro p er tie s  o f  d e in k e d  p la s t ic  s h o u ld  b e  th o r o u g h ly  

in v e s t ig a te d . M o r e o v e r , th e  e f f e c t  o f  th e  in k  r e m a in e d  in  th e  p la s t ic s  o n  th eir  
p ro p e r tie s  is  v e r y  in te r e s t in g  b e c a u s e  d iffe r e n t  a m o u n ts  o f  r e s id u a l in k  m a y  
resu lt in  th e  c h a n g e  in  th e  p ro p e r tie s  i f  r e c y c le d  p la s t ic s .

7%  o th er

10% LDPE

39% PET

1.3 b il l io n  lb s r e c y c le d
•  P o st-in d u str ia l an d  p o s t -c o n s u m e r
•  S o u rce: A P C  @  w w w .p la s t ic s r e s o u r c e .c o m

Figure 1.1 R e c y c l in g  in  th e  U S A , in 1 9 9 7 .
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T h e  o b je c t iv e  o f  th is  w o r k  w a s  to  s tu d y  o f  th e  e f f e c t  o f  r e s id u a l print 

sc r e e n  in k  o n  v a r io u s  p ro p e r tie s  o f  re -ex tru d ed  H D P E  .
In  th is  e x p e r im e n t, th e  e f f e c t  o f  in k  at v a r io u s  p e r c e n ta g e s  o f  ink  

r e m o v a l fro m  p la s t ic  su r fa c e , i .e . ,  0 , 5 0  an d  100% , o n  p r o p e r tie s  o f  r e -ex tru d ed  

H D P E  b y  su b m e r s io n  in  th e  so lu t io n s  o f  a c a t io n ic  su rfactan t, 
c e ty ltr im e th y la m m o n iu m  b r o m id e , w a s  in v e s t ig a te d . M o r e o v e r , th e  e f f e c t  o f  
r e s id u a l in k  o n  p ro p e r tie s  o f  5 p a s s e s  re -ex tru d ed  H D P E  w a s  d e te r m in e d . T h e  

p r o p e r tie s  d e te r m in e d  in  th is  w o r k  w e r e  th erm al p r o p e r tie s , m e c h a n ic a l 
p r o p e r tie s  an d  c o lo r  d if fe r e n c e  ch a ra cter istic .
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