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APPENDIX A

% Crystallinity

The heat o f  fusion (H f) can be converted to the percentage o f  
crys ta lline  by using the fo llo w in g  equation ;

x %  = 100 X A H f / A H f 0

x%
A H f 
A H r 0

=  the percentage o f  c rys ta llim ity  
=  the heat o f  fus ion from  DSC therm ogram  
=  the hypothe tica l heat o f  fus ion o f  a pe rfec tly  

crys ta lline  materia l 
=  288 J/g
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APPENDIX B

Color Coordinate

L  =  0 w h ite

green

ye llow

red

A E  =  ( (A a * )2+ ( A b * )2+ (A L * )2) I/2

The co lo r d iffe rence characteristics are determ ined by the 
spectrophotometer. The same in tens ity ligh ts are released from  the machine  
and the d iffe ren t o f  re flec ting  lig h t from  samples are record by the machine. It 
can be ca lculated the d iffe ren t o f  re flec tion  from  samples in  each axis o f  the 
co lo r-coord ina te compares to the reference. The co lo r d iffe ren t, A E, is 
obtained by the above equation.
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The Optical Scanning Method
The amount o f  ink presents on each plastic sheet both before and a lter 

de ink ing was determ ined by using an op tica l scanning method. The step 
invo lved the op tica l scanning are shown in the F igure B1 to B3.

For op tica l scanning, each p lastic were ca re fu lly  pu t on the scanner 
and scanned at op tim um  cond ition  (standardize) using a HP Laser 4c scanner. 
In order to prevent the re flec tion  from  the w h ite  surface o f  the scanner cover, a 
b lack poster board was placed behind the sample du ring  scanning. A fte r  
scanning, an image file  was imported in to  an Adobe Photoshop program  to  
qua lify  the amount o f  in k  (p ixe ls ) present on the p lastic surface.
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Figure B1 Selection o f  the specified co lo r (b lue).
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Figure B2 H is togram  and data values show ing the d is tribu tion  o f  b lue in k  on 
prin ted p las tic  sheet before in k  rem ova l process.
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Figure B3 H is togram  and data values show ing the d is tribu tion  o f  blue in k  on 
prin ted  p lastic sheet after in k  com ple te ly .removed.
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APPENDIX c

time(hr)

Figure C l Shaking tim e fo r in k  removal from  surfaces process at 5m M  o f  
C T A B  pH  12 30°c 2hrs o f  soaking tim e
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Figure C2 T G A  data o f  the v irg in  HDPE w ith ou t de in k ing from  surfaces

Figure C3 TGA data of the printed HDPE without deinking from surfaces
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C4 T G A  data o f  the v irg in  HDPE at 50% de ink ing  from  surfaces

3.5 
3
2.5 
2
1.5 
1
0.5
0
-0.5

D
ft

<‘p
<'rt>

Figure C5 TGA data of the printed HDPE at 50% deinking from surfaces
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Figure C6 T G A  data the v irg in  HDPE  at 100% de ink ing  from  surfaces
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Figure C7 TGA data of the printed HDPE at 100% deinking from surfaces
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APPENDIX D

T h is  part c o n ta in s  raw  d ata  o f  m a ter ia ls  w h ic h  are
•  th e  m e lt in g  tem p era tu re
•  th e  % c r y s ta llin ity
•  th e  te n s i le  s tren g th
•  th e  im p a c t r e s is ta n c e
•  th e  h a rd n ess



Table D1 Melting temperature data of re-extruded HDPE at 0. 50 and 100% ink removal from surfaces.

sa m p le
n u m b er  o f  c y c le

S T D V1 2 3 4 5

0%  d e in k e d v ir g in  (°C ) 1 3 1 .6 6 1 3 2 .7 0 1 3 2 .7 0 1 3 2 .6 7 1 3 2 .7 0 .4 6
p r in ted  (°C ) 1 3 1 .8 3 1 3 2 .6 7 1 3 2 .6 0 1 3 2 .0 0 1 3 2 .5 7 0 .3 9

5 0 %  d e in k e d v ir g in  (°C ) 1 3 2 .1 6 1 3 2 .8 7 1 3 2 .8 3 1 3 2 .8 7 1 3 2 .8 7 0 .3 1
p r in ted  (°C ) 1 3 1 .5 0 1 3 2 .7 0 1 3 2 .6 7 1 3 2 .5 3 1 3 2 .5 3 0 .5 0

1 00%  d e in k e d v ir g in  (°C ) 1 3 1 .6 7 1 3 2 .3 7 1 3 2 .5 0 1 3 2 .3 3 1 3 2 .3 7 0 .3 3
p r in ted  (°C ) 1 3 1 .6 6 1 3 2 .5 3 1 3 2 .4 7 1 3 2 .4 3 1 3 2 .4 0 0 .3 6

Table D2 M e lt in g  tem p era tu re  d ata  o f  th e  v ir g in  an d  th e  p r in ted  sa m p le s  a fter  5 t im e s  o f  r e -e x tr u s io n .

sa m p le
n u m b er  o f  c y c le

S T D V1 2 3 4 5

v ir g in  p la s t ic 1 p a ss  (°C ) 1 3 1 .6 6 1 3 2 .7 0 1 3 2 .7 0 1 3 2 .6 7 1 3 2 .7 0 .4 6
5 p a ss  (°C ) 1 3 2 .8 3 1 3 3 .5 0 1 3 3 .2 1 3 3 .2 0 1 3 3 .1 7 0 .1 6

p r in ted  p la s t ic 1 p a ss  (°C ) 1 3 1 .8 3 1 3 2 .6 7 1 3 2 .6 0 1 3 2 .0 0 1 3 2 .5 7 0 .3 9
5 p a ss  (°C ) 1 3 2 .8 3 1 3 3 .5 0 1 3 3 .3 7 1 3 3 .3 0 1 3 3 .3 7 0 .0 7



Table D3 Percent of crystallinity data of re-extruded HDPE at 0. 50 and 100% ink removal from surfaces.

sa m p le n u m b er  o f  c y c le S T D V1 2 3 4 5
0%  d e in k e d v ir g in  (% ) 6 7 .2 7 6 9 .2 0 6 9 .0 0 6 7 .8 9 6 7 .8 9 0 .8 2

p r in ted  (% ) 6 3 .8 1 6 6 .3 7 6 6 .3 1 6 7 .0 3 6 6 .5 0 1 .2 6
50%  d e in k e d v ir g in  (% ) 6 7 .7 4 6 9 .5 1 6 9 .4 4 6 9 .6 0 6 9 .6 0 0 .8 1

p r in ted  (% ) 6 5 .2 6 6 7 .7 7 6 7  5 9 6 7 .2 7 6 7 .4 4 1 .03
100%  d e in k e d v ir g in  (% ) 6 8 .2 7 7 0 .3 7 7 0 .4 2 7 0 .4 2 6 9 .9 1 0 .9 3

p r in ted  (% ) 6 6 .7 9 6 9 .0 2 6 9 .0 4 6 7 .8 4 6 8 .1 0 0 .9 4

Table D4 P ercen t o f  c r y s ta llin ity  d ata  th e  v ir g in  an d  th e  p r in ted  sa m p le s  a fter  5 t im e s  o f  r e -e x tru s io n .

sa m p le n u m b er  o f  c y c le S T D V1 2 3 4 5
v ir g in  p la s t ic 1 p a ss  (% ) 6 7 .2 7 6 9 .2 0 6 9 .0 0 6 7 .8 9 6 7 .8 9 0 .8 2

5 p a ss  (% ) 6 8 .9 2 7 1 .2 9 7 1 .3 7 7 1 .2 8 7 1 .1 6 1 .05
p rin ted  p la s t ic 1 p a ss  (% ) 6 7 .7 4 6 9 .5 1 6 9 .4 4 6 9 .6 0 6 9 .6 0 0 .8 1

5 p a ss  (% ) 6 9 .5 1 7 1 .5 7 7 1 .7 3 7 1 .9 4 6 8 .1 9 1 .6 6

ËO
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Table D5 The tensile strength data of re-extruded HDPE at 0. 50 and 100%
ink removed from surfaces.

sa m p le te n s i le  s tren g th  (M P a )

0%  d e in k e d v ir g in 3 0 .3 1  +  1 .1 9
p rin ted 3 0 .9 4 + 0 .3 5

5 0 %  d e in k e d v ir g in 2 8 .3 2 + 0 .2 5
p rin ted 2 9 .9 5 + 1 .0 3

100%  d e in k e d v ir g in 2 8 .5 4 + 1 .0 5
p rin ted 2 7 .4 7 + 0 .8 2

Table D6 T h e  te n s i le  s tren g th  d ata  o f  th e  v ir g in  an d  p r in ted  H D P E  a fter  5 
t im e s  o f  r e -e x tr u s io n

sa m p le te n s i le  stren g th  (M P a )

v ir g in  p la s t ic 1 p a ss 3 0 .3 1 + 1 .1 9
5 p a ss 3 0 .2 7 + 1 .1 0

p r in ted  p la s t ic 1 p a ss 3 0 .9 4 + 0 .3 5
5 p a ss 3 1 .2 1  +  1 .2 4
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Table D7 The impact resistance data of re-extruded HDPE at 0. 50 and 100%
ink removed from surfaces.

sa m p le im p a c t r e s is ta n c e  (M P a )

0%  d e in k e d v ir g in 1 2 .0 6 ± 0 .5 9
p rin ted 1 1 .7 8 + 0 .8 4

50%  d e in k e d v ir g in 1 4 .0 1 - 1 .0 6
p rin ted 1 3 .7 0 + 0 .6 8

100%  d e in k e d v ir g in 1 4 .7 6 + 0 .5 9
p rin ted 1 4 .8 2 + 1 .9 7

Table D8 T h e  im p a c t r e s is ta n c e  d ata  o f  th e  v ir g in  an d  p r in ted  H D P E  a fter  5 
t im e s  o f  r e -e x tru s io n

sa m p le im p a c t r e s is ta n c e  (M P a )

v ir g in  p la s t ic 1 p a ss 1 2 .0 6 + 0 .5 9
5 p a ss 1 6 .3 0 + 0 .9 9

p r in ted  p la s t ic 1 p a ss 1 1 .7 8 t 0 .8 4
5 p a ss 1 4 .0 1 + 1 .1 2
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Table D9 The hardness data o f re-extruded HDPE at 0. 50 and 100% ink
removed from surfaces.

sa m p le S h o re  D

0%  d e in k e d v irg in 6 9 .8 0  ± 0 .4 2
p rin ted 7 0 .8 0  ± 0 .4 2

50%  d e in k e d v irg in 6 8 .8 0 ± 0 .7 0
p rin ted 7 1 .9 0 1 0 .8 8

100%  d e in k e d v irg in 7 0 .2 0 ± 0 .7 9
p rin ted 7 1 .7 5 1 0 .4 6

Table DIO T h e  h a rd n ess  data  o f  th e  v ir g in  an d  p r in ted  H D P E  a fter  5 t im e s  o f  
r e -e x tru s io n

sa m p le S h o re  D

v ir g in  p la stic 1 p a ss 6 9 .8 0 1 0 .4 2
5 p a ss 7 0 .6 0 1 0 .5 2

p r in ted  p la s tic 1 p a ss 7 0 .8 0 ± 0 .4 2
5 p a ss 6 6 .4 0 1 2 .0 1
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