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APPENDIX A
Pressure Drop of Ethylene during the Adsolubilization Process

Figure A1 D is s o lu t io n  o f  e th y le n e  in to  w a ter  fo r  a d so lu b iliz a t io n  and  
a d m ice lla r  p o ly m e r iz a t io n  step s .

A d s o lu b il iz a t io n  p r o c e s s A d m ic e lla r  p o ly m e r iz a t io n  p r o c e s s
T im e P ressu re  d rop T im e P ressu re  drop

(fa) (p s i) (fa) ______(psi)______
0 0 0 0
1 5 1 0
2 7 2 0
3 9 3 0
4 10 4 0
5 10 5 0
6 10 6 0
7 10 7 0
8 10 8 0
9 10 9 0
10 10 10 0
11 10 11 0
12 10 12 0
13 10 13 0
14 10 14 0
15 10 15 0
16 10 16 0
17 10 17 0
18 10 18 0
19 10 19 0
2 0 10 2 0 0
21 10 21 0
2 2 10 2 2 0
2 3 10 23 0
2 4 10 2 4 0
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Figure A 2  P ressu re  d rop  o f  e th y le n e  (p s i)  in  th e  a d so lu b iliz a t io n  s tep  o f  1:1
in itia to r :su rfa c ta n t ra tio  fo r  b la n k  sy s te m  an d  g la s s  f ib e r /a d so lu b iliz a t io n
sy ste m .

A d s o lu b il iz a t io n  p r o c e s s  
(b la n k )

A d s o lu b il iz a t io n  p r o c e s s  
(w ith  g la s s  f ib e r  p re se n t)

T im e
0 0

P ressu re  d rop  (p s i) T im e
(h )

P ressu re  d rop  (p s i)
N o . 1 N o .  2 A v g . N o . 1 N o .  2 N o .  3 A v g .

0 0 0 0 .0 0 0 0 0 0 0 .0 0
1 5 7 6 0 0 1 4 4 3 3 6 7
2 7 9 8 .0 0 2 6 6 4 5 33
3 8 10 9 .0 0 3 8 7 5 6  6 7
4 9 11 1 0 .0 0 4 8 8 7 7 6 7
5 10 11 10 5 0 5 8 9 7 8 0 0
6 11 11 1 1 .0 0 6 9 9 9 9 .0 0
7 11 11 1 1 .0 0 7 10 10 9 9 .6 7
8 11 11 1 1 .0 0 8 10 10 9 9 .6 7
9 11 11 1 1 .0 0 9 10 11 10 1 0 .3 3
10 11 11 1 1 .0 0 10 11 11 10 1 0 .6 7
11 11 11 11 0 0 11 11 11 11 1 1 .0 0
12 11 11 1 1 .0 0 12 11 12 11 11 33
13 11 11 1 1 .0 0 13 12 12 11 11 6 7
14 11 11 1 1 .0 0 14 12 12 11 1 1 .6 7
15 11 11 11 0 0 15 12 12 11 1 1 .6 7
16 11 11 11 0 0 16 12 12 11 1 1 .6 7
17 11 11 11 0 0 17 12 12 11 11 6 7
18 11 11 11 0 0 18 12 12 11 11 6 7
19 11 11 11 0 0 19 12 12 11 11 6 7
2 0 11 11 11 0 0 2 0 12 12 11 11 6 7
21 11 11 11 0 0 21 12 12 11 11 6 7
2 2 11 11 11 0 0 2 2 12 12 11 1 1 .6 7
2 3 11 11 1 1 .0 0 23 12 12 11 1 1 .6 7
2 4 11 11 1 1 .0 0 2 4 12 12 11 11 6 7
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Figure A 3  P ressu re  d rop  o f  e th y le n e  (p s i)  in  th e  a d s o lu b iliz a t io n  step  o f  2:1
in itia tor: su rfa cta n t ra tio  fo r  b la n k  s y s te m  an d  g la s s  f ib e r /a d so lu b iliz a t io n
sy ste m .

A d so lu b il iz a t io n  p r o c e s s  
(b la n k )

A d s o lu b il iz a t io n  p r o c e s s  
(w ith  g la s s  f ib e r  p re se n t)

T im e P ressu re  d rop  (p s i) T im e P ressu re  d ro p  (p s i)
(h ) N o . 1 N o .  2 A v g . (h ) N o . 1 N o . 2 N o .  3 A v g .

0 0 0 0 .0 0 0 0 0 0 0 .0 0
1 4 6 5 .0 0 1 5 4 4 4  33
2 6 8 7 .0 0 2 7 6 7 6  6 7
3 7 9 8 .0 0 3 8 8 8 8 .0 0
4 7 9 8 0 0 4 9 8 9 8 .6 7
5 8 10 9 .0 0 5 9 10 9 9 .3 3
6 8 10 9 0 0 6 9 11 11 1 0 .3 3
7 8 10 9 0 0 7 10 11 11 1 0 6 7
8 9 11 1 0 .0 0 8 10 11 11 1 0 .6 7
9 11 11 1 1 .0 0 9 10 12 12 11 33
10 11 11 11 0 0 10 11 12 12 1 1 .6 7
11 11 11 1 1 .0 0 11 11 12 12 1 1 .6 7
12 11 11 1 1 .0 0 12 11 12 12 11 6 7
13 11 11 11 0 0 13 11 12 12 1 1 .6 7
14 11 11 1 1 .0 0 14 11 12 12 1 1 .6 7
15 11 11 11 0 0 15 11 12 12 1 1 .6 7
16 11 11 1 1 .0 0 16 11 12 12 1 1 .6 7
17 11 11 1 1 .0 0 17 11 12 12 11 6 7
18 11 11 1 1 .0 0 18 11 12 12 11 6 7
19 11 11 1 1 .0 0 19 11 12 12 1 1 .6 7
2 0 11 11 11 0 0 2 0 11 12 12 11 6 7
21 11 11 1 1 .0 0 21 11 12 12 1 1 .6 7
2 2 11 11 1 1 .0 0 2 2 11 12 12 1 1 .6 7
2 3 11 11 11 0 0 23 11 12 12 1 1 .6 7
2 4 11 11 11 0 0 2 4 11 12 12 1 1 .6 7



Figure A 4  P ressu re  drop  o f  e th y le n e  (p s i)  in  th e  a d so lu b iliz a t io n  s tep  o f  3:1
in itia tor: su rfa cta n t ra tio  fo r  b la n k  sy s te m  an d  g la s s  f ib e r /a d so lu b iliz a t io n
sy ste m .

A d s o lu b il iz a t io n  p r o c e s s  
(b la n k )

A d s o lu b il iz a t io n  p r o c e s s  
(w ith  g la s s  f ib e r  p re se n t)

T im e
0 0

P ressu re  drop  (p s i) T im e
0 0

P ressu re  d rop  (p s i
N o . 1 N o . 2 A v g . N o .  1 N o . 2 N o .  3 A v g .

0 0 0 0 .0 0 0 0 0 0 0 .0 0
1 6 4 5 .0 0 1 6 6 5 5 .6 7
2 8 6 7 .0 0 2 7 8 7 7  33
3 10 8 9 .0 0 3 9 10 9 9  33
4 11 9 1 0 .0 0 4 9 11 9 9 .6 7
5 11 11 11 0 0 5 10 11 10 1 0 .3 3
6 11 11 11 0 0 6 10 12 10 10 6 7
7 11 11 1 1 .0 0 7 12 12 11 1 1 .6 7
8 11 11 1 1 .0 0 8 12 12 11 11 6 7
9 11 11 1 1 .0 0 9 12 12 11 11 6 7
10 11 11 1 1 .0 0 10 12 12 11 1 1 .6 7
11 11 11 1 1 .0 0 11 12 12 11 11 6 7
12 11 11 11 0 0 12 12 12 11 1 1 .6 7
13 11 11 11 0 0 13 12 12 11 11 6 7
14 11 11 1 1 .0 0 14 12 12 11 1 1 .6 7
15 11 11 1 1 .0 0 15 12 12 11 11 6 7
16 11 11 11 0 0 16 12 12 11 11 6 7
17 11 11 1 1 .0 0 17 12 12 11 1 1 .6 7
18 11 11 1 1 .0 0 18 12 12 11 11 6 7
19 11 11 11 0 0 19 12 12 11 1 1 .6 7
2 0 11 11 1 1 .0 0 2 0 12 12 11 11 6 7
21 11 11 1 1 .0 0 21 12 12 1 11 11 6 7
2 2 11 11 1 1 .0 0 2 2 12 12 11 1 1 .6 7
23 11 11 1 1 .0 0 23 12 12 11 1 1 .6 7
2 4 11 11 1 1 .0 0 2 4 12 12 11 1 1 .6 7
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Pressure Drop of Ethylene during the Admicellar Polymerization Process
Figure A5 P ressu re  d rop  o f  e th y le n e  (p s i)  in  th e  a d m ice lla r  p o ly m e r iz a t io n  
step  o f  1:1 in itia tor: su rfacta n t ra tio  fo r  b la n k  sy s te m  and  g la s s  f ib e r  p resen t in  
th e  sy s te m . R e a c tio n  tem p era tu re  7 0 ° c .

A d m ic e lla r  p o ly m e r iz a t io n  
(b la n k )

A d m ic e lla r  p o ly m e r iz a t io n  
(w ith  g la s s  f ib e r  p r e se n t)

T im e
0 0

P ressu re  d rop  (p s i) T im e
(h )

P ressu re  d rop  (p s i)
N o . 1 N o . 2 A v g . N o . 1 N o . 2 N o . 3 A v g .

0 0 0 0 .0 0 0 0 0 0 0 .0 0
1 2 5 3 5 0 1 2 3 2 2 .3 3
2 5 7 6 .0 0 2 4 5 5 4 6 7
3 7 8 7 5 0 3 7 7 7 7 0 0
4 7 9 8 .0 0 4 9 8 9 8 6 7
5 8 10 9 0 0 5 11 10 9 1 0 .0 0
6 8 10 9  0 0 6 12 10 9 10 0 0
7 9 10 9  5 0 7 12 11 11 11 33
8 10 10 1 0 .0 0 8 12 11 11 11 33
9 11 10 1 0 5 0 9 12 11 12 11 6 7
10 11 10 1 0 .5 0 10 12 11 12 11 6 7
11 11 10 1 0 .5 0 11 12 11 12 11 6 7
12 11 10 1 0 5 0 12 12 11 12 11 6 7
13 11 10 10 5 0 13 12 11 12 1 1 .6 7
14 11 10 1 0 5 0 14 12 11 12 11 6 7
15 11 10 1 0 0 0 15 12 11 12 11 6 7
16 11 10 1 0 5 0 16 12 11 12 1 1 .6 7
17 11 10 10 5 0 17 12 11 12 11 6 7
18 11 10 10 5 0 18 12 11 12 1 1 .6 7
19 11 10 10 5 0 19 12 11 12 1 1 .6 7
2 0 11 10 1 0 .5 0 2 0 12 11 12 1 1 .6 7
21 11 10 1 0 5 0 21 12 11 12 11 6 7
2 2 11 10 1 0 .5 0 2 2 12 11 12 1 1 .6 7
2 3 11 10 1 0 .5 0 2 3 12 11 12 1 1 .6 7
2 4 11 10 1 0 .5 0 2 4 12 11 12 11 6 7



Figure A6 P ressu re  d rop  o f  e th y le n e  (p s i)  in  th e  a d m ic e lla r  p o ly m e r iz a t io n
step  o f  2 :1  in itia to r :su rfa c ta n t ra tio  fo r  b la n k  s y s te m  an d  g la s s  f ib e r  p r e se n t  in
th e  sy s te m . R e a c t io n  tem p era tu re  7 0 ° c .

A d m ic e lla r  p o ly m e r iz a t io n  
(b la n k )

A d m ic e lla r  p o ly m e r iz a t io n  
(w ith  g la s s  f ib e r  p re se n t)

T im e
0 0

P ressu re  drop  (p s i) T im e
0 0

P ressu re  d rop  (p s i
N o .  1 N o . 2 A v g . N o . 1 N o .  2 N o . 3 A v g .

0 0 0 0 .0 0 0 0 0 0 0 .0 0
1 8 6 7 .0 0 1 3 4 5 4 .0 0
2 11 9 1 0 .0 0 2 7 8 9 8 .0 0
3 14 12 1 3 .0 0 3 9 10 12 1 0 .3 3
4 16 14 1 5 .0 0 4 11 12 13 12 0 0
5 16 14 15 0 0 5 13 14 15 14 0 0
6 17 17 1 7 .0 0 6 15 15 15 1 5 .0 0
7 17 17 1 7 0 0 7 16 16 16 1 6 .0 0
8 17 17 17 0 0 8 16 16 17 1 6 .3 3
9 17 17 1 7 .0 0 9 16 16 19 17 6 7
10 17 17 1 7 0 0 10 18 18 19 1 8 .6 7
11 17 17 17 0 0 11 18 18 19 1 8 .6 7
12 17 17 17 0 0 12 18 18 19 18 6 7
13 17 17 17 0 0 13 18 18 19 1 8 .6 7
14 17 17 1 7 .0 0 14 18 18 19 1 8 .6 7
15 17 17 17 0 0 15 18 18 19 18 6 7
16 17 17 1 7 0 0 16 18 18 19 1 8 .6 7
17 17 17 17 0 0 17 18 18 19 1 8 .6 7
18 17 17 1 7 0 0 18 18 18 19 18 6 7
19 17 17 1 7 0 0 19 18 18 19 18 6 7
2 0 17 17 1 7 .0 0 2 0 18 18 19 1 8 .6 7
21 17 17 1 7 0 0 21 18 18 19 1 8 .6 7
2 2 17 17 1 7 .0 0 2 2 18 18 19 1 8 .6 7
23 17 17 1 7 .0 0 2 3 18 18 19 1 8 .6 7
2 4 17 17 17 0 0 2 4 18 18 19 18 6 7



5 2

Figure A7 P ressu re  d rop  o f  e th y le n e  (p s i)  in  th e  a d m ic e lla r  p o ly m e r iz a t io n
step  o f  3:1  in itia to r :su rfa c ta n t ratio  fo r  b la n k  sy s te m  an d  g la s s  f ib e r  p resen t in
th e  sy s te m . R e a c t io n  tem p era tu re  7 0 ° c .

A d m ic e lla r  p o ly m e r iz a t io n  
(b la n k )

A d m ic e lla r  p o ly m e r iz a t io n  
(w ith  g la s s  f ib e r  p re se n t)

T im e
0 0

P ressu re  d rop  (p s i) T im e
0 0

P ressu re  d ro p  (p s i)
N o . 1 N o . 2 A v g . N o . 1 N o . 2 N o .  3 A v g .

0 0 0 0 .0 0 0 0 0 0 0 .0 0
1 14 12 1 3 .0 0 1 7 7 8 7 .3 3
2 18 16 1 7 0 0 2 13 12 12 1 2 .3 3
3 2 0 18 1 9 .0 0 3 17 15 15 15 6 7
4 2 2 2 0 2 1 .0 0 4 2 0 18 18 1 8 .6 7
5 23 23 2 2 0 0 5 2 2 21 2 0 21 0 0
6 2 3 21 2 2 0 0 6 2 4 2 3 2 2 2 3 .0 0
7 23 21 2 2  0 0 7 2 4 23 2 2 2 3 .0 0
8 23 2 3 2 3 .0 0 8 2 4 2 4 2 4 2 4 0 0
9 23 2 3 2 3 .0 0 9 2 5 2 5 2 4 2 4 .6 7

10 2 3 2 3 2 3 .0 0 10 2 5 2 6 2 4 2 5  0 0
11 2 3 2 3 2 3  0 0 11 2 5 2 6 2 6 2 5  6 7
12 23 23 2 3 .0 0 12 2 5 2 6 2 6 2 5 .6 7
13 2 3 2 3 2 3  0 0 13 2 5 2 6 2 6 2 5  6 7
14 2 3 2 3 2 3  0 0 14 2 5 2 6 2 6 2 5  6 7
15 2 3 23 2 3 .0 0 15 2 5 2 6 2 6 2 5 .6 7
16 2 3 23 2 3 .0 0 16 2 5 2 6 2 6 2 5  6 7
17 23 2 3 2 3 .0 0 17 2 5 2 6 2 6 2 5  6 7
18 2 3 23 2 3 .0 0 18 2 5 2 6 2 6 2 5  6 7
19 2 3 2 3 2 3 .0 0 19 2 5 2 6 2 6 2 5  6 7
2 0 23 23 2 3  0 0 2 0 2 5 2 6 2 6 2 5 .6 7
21 2 3 2 3 2 3 .0 0 21 2 5 2 6 2 6 2 5 .6 7
2 2 23 2 3 2 3  0 0 2 2 2 5 2 6 2 6 2 5 .6 7
23 2 3 2 3 2 3 .0 0 23 2 5 2 6 2 6 2 5 .6 7
2 4 2 3 2 3 2 3 .0 0 2 4 2 5 2 6 2 6 2 5 .6 7
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APPENDIX B
Mechanical Properties of Glass Fiber Reinforced HDPE Composites

Tensile strength at yield of glass fiber reinforced HDPE composites
Table B1 T h e  te n s ile  stren gth  v a lu e s  o f  v a r io u s  ty p e s  o f  su r fa ce  m o d if ie d  
g la s s  f ib e r  r e in fo r c e d  H D P E  c o m p o s ite s .

N o . T e n s ile  stren gth  at y ie ld  o f  g la s s  f ib e r / 4 D P E  c o m p o s ite  (M P a )
U n trea ted  
g la s s  f ib e r

A s -r e c e iv e d  
g la s s  f ib e r

A d m ic e lla r -  
treated  

g la s s  fib er  
(1 :1 )

A d m ic e lla r -  
trea ted  

g la s s  f ib e r  
(2 :1 )

A d m ic e lla r -  
trea ted  

g la s s  f ib e r  
(3 :1 )

1 2 2 .8 5 2 2 2 .1 9 1 2 3 .1 2 9 2 3 .4 1 6 2 5 .1 7 5
2 2 3 .6 6 4 2 3 .3 5 7 2 2 5 7 3 2 4  5 5 3 2 6 4 7 3
3 2 3 .0 9 0 2 3  4 2 1 2 2 4 6 0 2 3  4 0 5 2 6 .1 4 4
4 2 2 .9 8 3 2 2 .4 9 9 2 2  5 0 0 2 3 .1 5 5 2 7  4 1 4
5 2 3 .0 1 7 2 1  9 8 5 2 3 .7 6 5 2 4 .2 4 7 2 5 .7 9 6
6 2 2 .0 8 1 2 2  1 3 4 2 1  3 4 6 2 3 .0 3 1 2 5 .7 5 7
7 2 1 .7 6 3 2 3 .1 2 4 2 1  8 7 6 2 3 .3 8 3 2 5  5 5 7
8 2 2 .4 8 1 2 1 .9 3 3 2 2 .1 5 9 2 4  1 65 2 6 .0 9 7
9 2 2 .7 1 6 2 2  3 2 0 2 2  140 2 2 .1 8 3 2 6 .0 0 3
10 2 2 .3 3 2 2 2  4 9 1 2 1 .7 3 7 2 3 .2 5 2 2 6 .7 2 0

M e a n 2 2 .7 2 2 .5 2 2 .4 2 3 .5 2 6 .1
S D 0 .5 0 .5 0 .7 0 .7 0 .6
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Flexural strength at yield of glass fiber reinforced HDPE composites

Table B2 T h e  fle x u r a l s tren gth  v a lu e s  o f  v a r io u s  ty p e s  o f  su r fa c e  m o d if ie d  
g la s s  f ib e r  r e in fo rc e d  H D P E  c o m p o s ite s .

N o . F lex u ra l stren gth  at y ie lc o f  g la s s  f ib e r /H D P E  c o m p o s it e  (M P a )
U n trea ted  
g la s s  f ib e r

A s -r e c e iv e d  
g la s s  f ib e r

A d m ic e lla r -  
trea ted  

g la s s  fib er  
(1 :1 )

A d m ic e lla r -  
trea ted  

g la s s  f ib e r  
(2 :1 )

A d m ic e lla r -  
trea ted  

g la s s  fib er  
(3 :1 )

1 2 2 .5 3 4 2 3 .6 2 5 2 4 .9 2 8 2 6 .8 8 4 2 4 .8 0 0
2 2 5 .6 9 6 2 4 .2 7 6 2 5 .3 7 6 2 7 .5 6 5 2 7 .6 3 8
3 2 4 .3 6 0 2 3  8 0 9 2 4 4 8 5 2 6 .7 8 4 2 7 .4 5 9
4 2 3 .9 6 7 2 4 .5 6 5 2 5 .3 3 9 2 6 .6 1 7 2 6  119
5 2 5 .2 7 4 2 4 .5 4 9 2 4 .5 7 5 2 5 .5 1 3 2 6 3 9 9
6 2 2 .6 1 4 2 2 .9 2 1 2 5  2 8 1 2 6 2 7 4 2 7 .4 7 4
7 2 3  2 0 4 2 3 .9 2 2 2 4 .4 5 2 2 7 .3 6 6 2 7  7 7 2
8 2 4  5 6 5 2 3 .2 9 5 2 5 .6 2 4 2 5 .7 9 5 2 8  2 9 3

M e a n 2 4 .0 2 3 .9 2 5 .0 2 6 .6 2 7 .0
S D 1.2 0 .6 0 .5 0 .7 1.1

Impact strength of glass fiber reinforced HDPE composites

Table B3 T h e  im p a c t  stren gth  v a lu e s  o f  v a r io u s  ty p e s  o f  su r fa c e  m o d if ie d  
g la s s  f ib e r  r e in fo rc e d  H D P E  c o m p o s ite s .

N o . Im pact stren gth  o f  g la s s  f ib e r /H D P 1 c o m p o s ite  ( ผ ิ/ เ ท 2)
U n trea ted  
g la s s  fib er

A s -r e c e iv e d  
g la s s  f ib e r

A d m ic e lla r -  
treated  

g la s s  fib er  
(1 :1 )

A d m ic e lla r -  
treated  

g la s s  f ib e r  
(2 :1 )

A d m ic e lla r -  
trea ted  

g la s s  f ib e r  
(3 :1 )

1 7 .6 8 .2 6 .0 5 .9 6.2
2 7 .8 7 .8 6 .1 6 .1 6 .0
3 8 .1 8 .6 6 4 6  1 5 9
4 7 .3 8 .8 6  7 6 .1 5 .9
5 8 .2 8 3 6  3 6  1 6  1
6 7 .7 8 .0 6  7 6 .1 5 .8
7 7 .5 8 .3 6  6 5 9 6 0

M e a n 7 7 8 .3 6 .4 6 0 5 .9
S D 0 3 0 .3 0 .3 0  1 0  1
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