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APPENDICES

A p p e n d i x  A  T h e  O p t i c a l  S c a n n i n g  M e t h o d

T h e  a m o u n t  o f  i n k  p r e s e n t  o n  e a c h  s a m p l e ,  b e f o r e  a n d  a f t e r  d e i n k i n g ,  

w a s  d e t e r m i n e d  b y  u s i n g  a n  o p t i c a l  s c a n n i n g  m e t h o d .  T h e  s t e p s  i n v o l v e d  t h e  

o p t i c a l  s c a n n i n g  p r o c e s s  i s  s h o w n  in  F i g u r e s  A 1  t o  A 6 .

F o r  o p t i c a l  s c a n n i n g ,  e a c h  p l a s t i c  s a m p l e  w a s  c a r e f u l l y  o n  t h e  s c a n n e r  

a n d  s c a n n e d  a t  o p t i m u m  c o n d i t i o n s  ( s t a n d a r d i z e d )  u s i n g  a  H P  L a s e r J e t  4 c  

s c a n n e r .  I n  o r d e r  t o  p r e v e n t  t h e  r e f l e c t i o n  f r o m  t h e  w h i t e  s u r f a c e  o f  t h e  

s c a n n e r  c o v e r ,  a  b l a c k  p o s t e r  b o a r d  w a s  p l a c e d  b e h i n d  t h e  s a m p l e  d u r i n g  

s c a n n i n g .  A f t e r  s c a n n i n g ,  a n  i m a g e  f i l e  w a s  i m p o r t e d  i n t o  a n  A d o b e  

P h o t o s h o p  p r o g r a m  t o  q u a n t i f y  t h e  a m o u n t  o f  i n k  ( p i x e l s )  p r e s e n t  o n  t h e  

p l a s t i c  s u r f a c e .
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F ig u r e  A 5  H is to g r a m  a n d  d a ta  v a lu e s  s h o w in g  th e  d i s t r ib u t io n  o f  b lu e  in k  o n  
p r in te d  p la s t ic  s h e e t

F ig u r e  A 6  W in d o w  g iv in g  a  w a r n in g  th a t  n o  p ix e l s  a re  p r e s e n t  fo r  a  
c o m p le te ly  d e in k e d  s a m p le
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A p p e n d ix  B  E x a m p le s  o f  C a lc u la t e d  R e s u lt s  fr o m  th e  O p t ic a l  S c a n n in g  
M e th o d

A  n u m b e r  o f  e x p e r im e n ts  w e r e  c o n d u c te d  u s in g  th e  s u r f a c ta n t  C T A B  
to  r e m o v e  s o lv e n t - b a s e d  in k  f ro m  h ig h  d e n s i ty  p o ly e th y le n e  s u r f a c e s .  E a c h  
e x p e r im e n t  w a s  r e p e a te d  a t  le a s t  tw ic e .  A f te r  k n o w in g  th e  a m o u n t  o f  in k  
( p ix a ls )  p r e s e n t  o n  e a c h  s a m p le  b e f o r e  a n d  a f te r  d e in k in g  p r o c e s s  th e  a m o u n t  
o f  in k  r e m o v e d  w a s  d e te r m in e d  u s in g  th e  fo l lo w in g  r e la t io n s h ip :

P ix e ls , , , 1, -  P ixels  .,1,rIn k  r e m o v e d  (%) = ---------di-i—-------------------- —  X  100
P i X e l h efon-

S o m e  e x a m p le s  o f  th e  c a lc u la te d  r e s u l t s  f ro m  th e  o p tic a l  s c a n n in g  m e th o d  a re  
s h o w n  in  T a b le s  B1 to  B 5 .



Table B1 E f f e c t  o f  C T A B  c o n c e n t r a t io n  a n d  a b r a s iv e

C T A B  C o n c e n t r a t io n  
( C M C = 0 .9 2 m M )

D e in k in g  w i th o u t  a b ra s iv e D e in k in g  w ith  a b ra s iv e
S c a n n e d  p ix e ls S c a n n e d  p ix e ls

B e f o r e A f te r In k  r e m o v e d  (% ) B e fo re A f te r In k  re m o v e d  (% )
n o n e 4 4 9 5 4 4 1 6 1.76 4 4 7 7 4 3 1 7 3 .5 7

2 5 %  C M C 4 4 0 6 4 3 1 8 2.00 4 451 3 931 11.68
5 0 %  C M C 4 3 9 6 4 2 6 8 2.91 4 5 0 2 2 9 2 5 3 5 .0 3
7 5 %  C M C 4 4 4 5 4 0 3 7 9 .1 8 4 4 4 7 2 4 5 0 4 4 .9 1

C M C 4 7 1 9 3 9 3 7 1 6 .5 7 4 5 5 1 2 2 7 7 4 9 .9 7
3 * C M C 4 4 6 9 2 0 0 6 5 5 .1 1 4 3 1 7 8 05 8 1 .3 5
5 * C M C 4 4 6 0 111 9 7 .5 1 4 5 1 4 27 9 9 .4 0
7 * C M C 4 4 3 0 30 9 9 .3 2 4 531 19 9 9 .5 8
10 * C M C 4 5 8 0 21 9 9 .5 4 4 4 2 4 17 9 9 .6 2

C o n d itio n s  : P re -so a k in g  tim e  = 2 hrs, S h a k in g  tim e = 2 hrs, p H  = 12, a n d  T  -  30° c



Table B2 E f f e c t  o f  p r e - s o a k in g  t im e

P r e - s o a k in g  
T im e  (h r)

2 5 %  C M C C M C 2 X  C M C
S c a n n e d  p ix e ls S c a n n e d  p ix e ls S c a n n e d  p ix e l s

B e fo re A f te r In k  r e m o v e d  (% ) B e fo re A f te r In k  r e m o v e d  (% ) B e fo re A f te r In k  r e m o v e d  (% )
0 4 2 9 3 4 2 9 3 0.00 4 5 4 8 4 1 3 3 9 .1 2 4 3 7 8 3 8 1 5 12.86
1 4 3 9 7 4 3 8 2 0 .3 4 4 6 7 2 3 9 8 9 1 4 .6 2 4 4 9 2 2 9 4 5 3 4 .4 4
2 4 3 0 7 4 2 2 4 1.93 4 4 4 6 3 4 3 7 2 2 .6 9 4 6 6 6 2012 5 6 .8 8
3 4 4 6 9 4 4 0 4 1.45 4 2 9 3 3 1 4 2 2 6 .8 1 4 4 8 7 6 5 4 8 5 .4 2
4 4 4 8 1 4 3 8 4 2 .1 6 4 5 1 7 1 597 6 4 .6 4 4 4 5 8 6 0 4 8 6 .4 5
5 4 5 2 6 4 1 1 3 9 .1 3 4 4 1 0 3 3 7 9 2 .3 6 4 4 6 3 145 9 6 .7 5
6 4 4 4 2 3 9 0 0 12.20 4 5 7 0 3 1 4 9 3 .1 3 4 3 8 7 86 9 8 .0 4
7 4 5 2 7 3 7 1 8 1 7 .8 7 4 5 7 7 94 9 7 .9 5 4 4 9 5 23 9 9 .4 9

P r e - s o a k in g  
T im e  (h r)

5 X C M C 10 X C M C
S c a n n e d  p ix e ls S c a n n e d  p ix e ls

B e fo re A f te r In k  r e m o v e d  (% ) B e fo re A f te r In k  r e m o v e d  (% )
0 4 4 7 9 9 3 5 7 9 .1 2 4 2 5 2 75 9 8 .2 4
1 4 6 7 9 129 9 7 .2 4 4 5 1 1 69 9 8 .4 7
2 4 5 9 8 2 9 9 9 .3 7 4 5 7 3 35 9 9 .2 3
3 4 3 9 5 23 9 9 .4 8 4 5 7 6 32 9 9 .3 0
4 4 6 9 3 18 9 9 .6 2 4 4 7 8 20 9 9 .5 5
5 4 4 8 3 11 9 9 .7 5 4 4 7 4 24 9 9 .4 6
6 4 6 5 7 23 9 9 .5 1 4 5 2 7 17 9 9 .6 2
7 4 6 4 2 18 9 9 .6 1 4 5 6 4 4 9 9 .91

Conditions : Shaking time = 2 hrs, pH  —12, T = 30° c, and no abrasive material present 4ะะ*NJ



T a b le  B3 E ffec t o f  sh a k in g  tim e

S h ak in g 2 5 %  C M C C M C
T im e (hr) S c an n ed  p ix e ls S canned  p ix e ls

B efo re A fte r Ink  rem o v ed  (% ) B efo re A fter Ink rem o v ed  (% )
0 4587 4 568 0.41 4 4 9 0 4447 0 .96
1 4614 4603 0.24 4 5 0 0 4326 3 .87
2 4 387 4378 0.21 4 372 2990 31.61
J 4 579 4333 5.37 4611 1217 73.61
4 4 4 5 9 3 2 1 9 27.81 4 487 177 9 6 .06
5 4 492 2 5 7 9 42 .59 4 5 6 9 65 98 .58
6 4 582 2 2 9 2 49.98 4 5 6 9 26 99.43
7 4 340 1761 59.42 4 4 4 2 10 9 9 .7 7

S hak ing 5 X C M C 10 X C M C
T im e  (hr) S c a n n e d  p ix e ls S canned  p ix e ls

B efore A fte r Ink rem o v ed  (% ) B efo re A fter Ink rem o v ed  (% )
0 4 534 4 0 8 4 9.93 4543 3128 31.15
1 4527 2 0 9 0 53.83 4 6 8 7 63 98 .66
2 4 566 163 96.43 4 616 22 99 52
->3 4 644 39 99.16 4705 10 99 .79
4 4 407 35 99.21 4595 29 99 .37
5 4 416 32 99.28 4552 22 99 .52
6 4635 26 99.44 4 5 3 4 11 9 9 .7 6
7 4635 26 99.44 4 4 2 6 25 9 9 .44

Conditions : Pre-soaking time = 2 hrs, pH  =  12, T = 30° c, and no abrasive material present 4̂U J



Table B4 E ffec t o f  pH

p H
2 5 %  C M C C M C 2 X C M C

S c a n n e d  p ix e ls S c a n n e d  p ix e ls S c a n n e d  p ix e ls
B e fo re A f te r In k  r e m o v e d  (% ) B e fo re A f te r In k  r e m o v e d  (% ) B e fo re A f te r In k  r e m o v e d  (% )

1 1 .00 4 5 8 1 4 5 7 3 0 .1 7 4 4 4 6 4 3 9 4 1.17 4 4 2 5 4 3 7 4 1.15
11 .25 4 5 9 3 4 5 3 7 1.22 4 4 7 8 4 3 8 3 2.12 4 521 4 4 1 2 2.41
1 1 .5 0 4 7 0 5 4 6 2 4 1.72 4 8 1 5 4 6 2 3 3 .9 9 4 5 3 0 4 2 7 7 5 .5 8
11 .75 4 5 5 3 4 4 9 8 1.21 4 6 2 3 4 0 7 6 1 1.83 4 5 7 9 3 6 3 5 2 0 .6 2
12.00 4 4 7 5 4 3 9 1 1.88 4 5 9 8 3 6 8 4 1 9 .8 8 4 6 3 5 2 7 3 9 4 0 .9 1

p H
5 X C M C 10 X C M C

S c a n n e d  p ix e ls S c a n n e d  p ix e ls
B e fo re A f te r In k  r e m o v e d  (% ) B e fo re A f te r In k  r e m o v e d  (% )

1 1 .00 4 5 4 5 4 4 9 8 1.03 4 5 4 4 4 3 0 3 5 .3 0
1 1 .25 4 7 1 0 4 6 1 2 2 .0 8 4 6 7 1 4 3 9 0 6.02
1 1 .50 4 5 4 5 4 0 8 3 1 0 .1 7 4 7 6 1 3 9 7 8 1 6 .45
11 .75 4 5 2 4 184 9 5 .9 3 4 6 1 7 63 9 8 .6 4
12.00 4 5 5 1 166 9 6 .3 5 4 4 1 9 45 9 8 .9 8

Conciliions : p re-soakin g  Unie = 2 hrs, Shaking time ■■= 2 hrs, T = 30° c, and no abrasive m aterial present -fs.A



T a b le  B5 E f fe c t  o f  t e m p e r a tu r e

T ( ° C )
2 5 %  C M C C M C 2 X C M C

S c a n n e d  p ix e ls S c a n n e d  p ix e ls S c a n n e d  p ix e ls
B e fo re A f te r In k  r e m o v e d  (% ) B e fo re A f te r In k  r e m o v e d  (% ) B e fo re A f te r In k  r e m o v e d  (% )

30 4 6 5 8 4 5 8 9 1.48 4 6 3 6 3 8 5 2 16.91 4 6 2 8 1 528 6 6 .9 8
35 4 7 2 4 4 5 0 0 4 .7 4 4 6 3 1 3 321 2 8 .2 9 4 5 7 1 2 4 9 9 4 .5 5
4 0 4 4 7 6 2 3 3 8 4 7 .7 7 4 4 9 1 5 0 4 8 8 .7 8 4 5 2 4 50 9 8 .8 9
45 4 7 3 1 9 4 9 8 .0 1 4 6 5 6 102 9 7 .8 1 4 3 5 3 27 9 9 .3 8

T ( ° C )
5 X  C M C 10 X C M C

S c a n n e d  p ix e ls S c a n n e d  p ix e ls
B e fo re A f te r In k  r e m o v e d  (% ) B e fo re A f te r In k  r e m o v e d  (% )

30 4 5 8 1 110 9 7 .6 0 4 5 6 7 4 2 9 9 .0 8
35 4 7 1 1 93 9 8 .0 3 4 4 9 3 43 9 9 .0 4
4 0 4 6 6 0 57 9 8 .7 8 4 7 5 6 16 9 9 .6 6
45 4 6 4 9 27 9 9 .4 2 4 4 8 9 50 9 8 .8 9

C o n d itio n s  : P re -so a k in g  tim e  =  2 hrs, S h a k in g  tim e  =  2 hrs, p H  =  12, a n d  no  a b ra s iv e  m a te r ia l p re se n t
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N a m e : M s . D u a n g k a m o l  S o n g s ir i
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