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APPENDICES

Appendix A Effect of Plasma Treatment Time on Contact Angle Measurement

Figure A1 W ater contact an g le  im ages o f  p o lyp rop y len e  film s (a) b efore  and (b) 
after DBD p lasm a treatm ent for 10 ร.

Table A1 E ffect o f  DBD p la sm a  treatm ent tim e on w ater con tact an g le  v a lu es  o f  
p o lyp rop y len e  film s

T im e o f  p lasm a treatm ent (ร) C ontact an g le  va lu e (0)
0 8 9 .7 6 6 7 ± 4 .3 3 0 1
5 5 5 .0 1 11± 1 .411 2
10 5 0 .4 1 11± 1 .411 2
2 0 5 0 .5 1 11± 5 .7 6 7 5
3 0 4 8 .2 5 5 6 ±  5 .4 8 0 6
4 0 4 7 .7 8 8 9 ±  5 .6 1 1 9
50 4 8 .9 7 7 8 ±  2 .0 0 0 4
6 0 4 7 .6 1 11± 3 .8 7 6 5
9 0 4 7 .7 8 8 9 ±  4 .0 0 0 3
120 4 8 .7 1 11± 5 .5 6 1 4
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Appendix B Effect of Plasma Treatment Time on The Mechanical Properties

Table B1 E ffect o f  p lasm a treatm ent tim e on m ech an ica l properties o f  
p olyp rop ylen e  film s

T im e o f  p lasm a
T en sile  strength (M Pa) E lon gation  at break (% )

treatm ent (ร)
0 5 3 .5 0 6 9 ±  9 .1 1 7 9 1 4 5 9 .6 3 3 3 ±  2 1 3 .5 5 8 3
10 5 5 .8 1 8 2 ±  2 .3 1 2 2 1 7 1 2 .2 3 9 6 ±  1 3 7 .8 2 6 7
2 0 5 7 .9 5 5 9 ±  4 .1521 1 6 3 1 .1 89 0±  8 6 .4 0 1 2
30 5 3 .1 8 6 6 ±  1 .598 9 1 5 0 8 .0 4 3 5 ±  8 8 .1 4 0 5
4 0 5 7 .7 2 9 8 ±  4 .5 4 3 6 1 6 8 9 .1 6 6 4 ±  13 0 .8 8 5 3
50 5 3 .7 3 19± 4 .5 7 6 2 1 4 1 7 .5 4 0 7 ±  1 6 6 .3 4 5 6
60 4 6 .4 5 10± 2 .0 9 5 4 1 2 9 9 .8 128± 1 2 9 .5 6 8 7
90 5 3 .1465±  5 .6 1 4 3 1 4 9 2 .5 0 6 Ü  10 9 .7 6 4 3
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Appendix c  Effect of Plasma Treatment Time on Surface Roughness

(e)

Figure Cl T h ree-d im en tion al v ie w s  obtained  w ith  S P A  scan s o f  the p p  sam p le, 
w h ere (a) is untreated film s, (b) represents 10 ร, (c )  2 0 s , (d) 30  ร and (e ) 4 0  ร treated  
tim e.
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T a b le  C l  E ffect o f  p lasm a treatm ent tim e on  Rrms va lu es

T im e o f  p lasm a  
treatm ent (ร) Rrms (nm )

0 3 .6 6 6 0 ±  0 .3 3 3 8
10 2 8 .8 9 9 3 ±  3 .5 2 7 2
20 2 9 .2 1 5 3 ±  2 .1 3 8 3
30 3 8 .3 2 9 3 ±  5 .8 9 7 6
40 5 9 .2 7 2 7 ± 5 .6 6 8 4
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A p p e n d ix  D E ffe c t  o f  P la sm a  T r e a tm e n t  T im e  on D e p o s it in g  Z in c  O x id e

T a b le  D1 E ffec t o f  p lasm a treatm ent tim e on  am ount o f  z in c  o x id e  d ep osited  on  
p o lyp rop y len e  film s

T im e o f  p lasm a  
treatm ent (ร)

A m ou n t o f  d ep osited  
z in c  ox id e  (% w t.)

10 0 .2 5 7 7 ± 0 .0 4 8 3
2 0 0 .2 7 2 0 ± 0 .0 1 6 9
30 0 .2 4 0 9 ± 0 .0 3 0 8
4 0 0 .2 3 8 3 ± 0 .0 3 2 6
6 0 0 .2 1 5 0 ± 0 .0 2 9 2
9 0 0 .2 13 7 ± 0 .0 7 0 9
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A p p e n d ix  E  A to m ic  A b so r p tio n  S p e c tr o sc o p y  (A A S )

T a b le  E l  E ffect o f  the num ber o f  w a sh in g  c y c le  on the am ount o f  d ep osited  z in c  
o x id e  (Z n O ) on p olyp rop y len e film s

A m ou nt
o f

d ep osited
zin c

o x id e
(% w t.)

C oncentration  ofZ n(N C > 3 ) 2  (M )

0 .05 0 .1 0 0 .5 0 1.00

0 c y c le 0 .2 5 12± 0 .0 6 5 2 0 .6 6 8 2 ± 0 .0 4 8 5 1 .1 2 2 3 ± 0 .3 5 8 7 1 .3 9 8 6 ± 0 .8 2 2 3
1 c y c le 0 . 1 2 4 3 ± 0 .0 6 6 4 0 .2 3 5 0 ± 0 .0 5 6 3 0 .2 5 7 7 ± 0 .0 4 0 8 0 .4 3 5  Ü 0 .0 6 4 2

2 c y c le s 0 .0 9 4 5 ± 0 .0 2 5 0 0 .1 8 3 9 ± 0 .0 1 3 6 0 .2 6 4 2 ± 0 .0 1 4 0 0 .2 6 8 1 ± 0 .0 1 7 8
3 c y c le s 0 .0 7 4 8 ± 0 .0 1 8 4 0 .1 8 2 6 ± 0 .0 0 3 8 9 0 .2 6 0 3 ± 0 .0 2 8 0 0 .2 6 8 Ü 0 .0 1 4 0
4 c y c le s 0 .0 6 8 6 ± 0 .0 2 7 3 0 . 1 8 0 0 ± 0 .0 3 5 3 0 .2 4 8 6 ± 0 .0 6 5 4 0 .2 5 7 7 ± 0 .0 1 36
5 c y c le s 0 .0 1 6 8 ± 0 .0 0 8 9 7 2 0 .1 6 8 4 ± 0 .0 5 7 7 0 .1 7 2 2 ± 0 .0 1 7 9 0 .2 3 0 5 ± 0 .0 0 2 2 4 3

T a b le  E 2  A m ou nt o f  d ep osited  z in c  o x id e  on p o lyp rop y len e  film s w ith  d ifferent 
con cen tration s o f Z n ( N 0 3 ) 2

C oncentration  o f  
Z n ( N 0 3)2 (M )

A m ou n t o f  d ep osited  
z in c  o x id e  (% w t.)

0 .0 0 0 .0 0 0 0 ±  0 .0 0 0 0
0 .05 0 .0 9 4 5 ±  0 .0 2 5 0
0 .1 0 0 .1 8 3 9 ±  0 .0 1 3 6
0 .5 0 0 .2 6 5 5 ± 0 .0 7 2 9
1.00 0 .2 6 8 1± 0 .0 1 7 8
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A p p e n d ix  F  Z n O  - c o a te d  D B D  p la sm a -tr e a te d  p p  F ilm

T a b le  F I  E ffect o f  d ep osited  ZnO  on m ech an ica l properties o f  p o lyp rop y len e  film s

C oncentration  o f
Z n ( N 0 3)2 (M )

T en sile  strength (M P a) E longation  at break (% )

0.05 5 2 .0 6 0 7 ±  4 .9 2 1 0 1 3 6 4 .6 7 1 8±  9 5 .8 0 7 3
0.1 5 2 .4 0 1 6 ±  4 .5 4 4 5 1 4 0 7 .6 1 1 7±  8 3 .6 5 4 6
0.5 5 2 .3 6 5 5 ±  5 .9 7 1 2 1 3 5 5 .6 4 1 4 ±  2 0 6 .0 1 7 3
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