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APPENDICES

Appendix A Influence of applied voltage on fiber diameter

Table A1 D iam eter o f  electrospun PS fiber (in nm) in D ichloroethane as a function 
o f  applied  voltage (C ollection distance keep constance at 10cm)

No. Of 
Fiber

PS solution in Dichloroethane
10%(w/v) 20%(w/v) 30%(w/v)

15kV 20kV 25kV 15kV 20kV 25kV 15kV 20kV 25kV
1 0 .2 3 0 .0 8 0 .2 8 1 .1 7 1 .8 7 1.88 1 .7 4 6 .4 2 5 .8 9
2 0 .51 0 .6 9 0 .2 4 1 .4 9 3 .2 3 5 .01 4 .4 7 6 .1 6 2.8
3 0 .6 2 0 .2 4 0 .2 3 1 .4 6 2 .6 4 1.66 3 .2 3 6 .4 4 5 .3 2
4 0 .2 3 0 .1 7 0 .1 7 0 .5 9 4 .5 9 2 .4 5 2 .6 2 6 .4 9 5 .5 5
5 0 .4 8 0 .2 8 0 .7 7 1 .9 3 3 .0 6 0 .8 2 1.31 4 .8 2 5 .4 6
6 0 .2 4 0.68 0 .2 4 1 .5 9 2 .0 9 1 .7 3 1 .8 7 4 .7 6 2 .6 2
7 0 .3 4 0 .1 7 0 .1 5 0 .5 4 2.02 1 .3 4 2.2 6 .4 2 5 .6 2
8 0 .3 9 0 .1 7 0 .4 4 2 1 .2 7 3 .3 6 3 .3 1 4 .4 8 3 .9 7
9 0 .1 7 0 .4 8 0 .2 8 2 .5 2 3 .4 6 1 .9 6 2 .6 7 5 .3 3 3 .7 5
10 0 .1 7 0 .2 3 0 .1 7 0 .8 3 0 .7 1 3 .41 4 .5 2 2.01 5 .4 7
11 0 .6 2 0 .0 8 0 .1 7 2 .4 4 1.8 4 .3 2 2 .5 4 6 .4 3 6 .1 8
12 0 .4 9 0 .5 3 0 .7 7 2 .5 6 0 .7 1 3 .31 2 .5 6 6 .3 5 .8 6
13 0 .1 7 0 .0 8 0 .1 7 1 .7 3 3 1 .1 4 2 .5 8 6 .5 1 5 .2 4
14 0 .1 7 0 .1 5 0 .2 8 1 .3 6 1 .9 2 1 .9 9 4 .4 9 6 .3 2 .9 7
15 0 .6 2 0 .2 4 0 .1 5 1 .0 7 0 .9 1 .7 4 4 .6 6 5 .4 4 7 .2 5
16 0 .2 4 0.6 0 .4 4 1 .0 5 3 .0 8 2 .5 6 4 .3 6 5 .7 3 3 .0 3
17 0 .1 7 0 .5 3 0 .9 5 0 .5 6 3 .4 8 5.1 1.88 5 .8 6 .5 6
18 0 .1 5 0 .41 0 .7 6 2 .6 5 2 .9 8 3 .1 5 2 .1 8 3 .6 6 3 .01
19 0 .6 9 0 .5 6 0 .6 2 1 .7 3 .3 4 .0 6 2.86 8.1 3 .8 9
20 0 .2 4 0 .5 8 0 .4 4 1 .5 8 3 .0 5 3 .0 9 1 .1 9 6 .3 4 .8 5
21 0.8 0 .2 8 0 .4 9 3 .3 9 2 .8 1 5 .5 0 .8 4 5 .7 9 6 .7 9
22 0 .1 7 0 .31 0 .2 4 1 .7 9 2 .7 1 2.8 1 .2 5 6 .3 7 3 .7 6
2 3 0 .2 8 0 .0 8 0 .3 2 1 .9 5 4 .3 6 1 .6 9 2 .1 5 6.6 4 .4 7
2 4 0 .1 5 0.6 0 .4 4 1 3 .0 9 6 .3 2 4 .7 4 .8 1 4 .5
2 5 0 .1 5 0 .1 5 0 .31 1 .5 6 2 .8 7 5 .1 2 2 .8 2 6 .1 4 5 .5 7
2 6 0 .3 9 0 .4 1 0 .2 4 2 .4 3 .8 5 3 .31 3 .9 3 7 6 .5 8
2 7 0 .3 3 0 .3 0 .6 9 1.68 3 .0 2 5 .1 6 3 .21 8 .4 4 4 .3
2 8 0 .5 5 0 .1 7 0 .0 8 2 .6 3 1 .8 2 2 .5 2 2 .6 3 5 .4 6 4 .7 5
2 9 0 .5 4 0 .1 7 0 .1 5 1 .5 2 1 .2 4 4 .7 3 3 .4 8 6.21 4 .6 4
3 0 0 .3 9 0 .2 4 0 .3 2 1 .7 2 3 .3 2 3 .5 4 5 .0 8 6 .4 5 4 .5
31 0 .5 5 0 .41 0.86 2.1 2.88 4 .2 3 1 .0 6 6 .6 2 4 .7 3
3 2 0 .6 5 0 .3 9 0 .2 8 1 .8 2 3 .3 3 4 .2 3 2 .5 5 6 .5 4 .6 1
3 3 0 .3 8 0.22 0 .4 7 1.66 1 .1 4 4 .7 1 3 .5 5 .3 3 4 .5
3 4 0 .4 6 0 .41 0 .2 4 0.88 3 .41 2 .2 3 2 .9 2 5 .5 2 4 .3 5
3 5 0 .3 8 0 .81 0 .6 9 1 .1 9 4 .0 3 2 .0 8 5 .0 9 5 .7 4 .2 9
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N o . O f  
F ib e r

P S  s o lu t io n  in  D ic h lo r o e t h a n e
10% (w /v ) 20% (w /v ) 3 0 % (w /v )

1 5k V 2 0 k V 2 5 k V 1 5k V 2 0 k V 2 5 k V 1 5 k V 2 0 k V 2 5 k V
3 6 0 .5 5 0 .4 3 0 .31 1 .7 8 2 .8 5 4 .7 7 3 .7 9 5 .6 3 4 .4 6
3 7 0 .3 9 0 .5 6 0 .2 8 1 3 6 . 6 2 .7 7 5 .3 9 4 .4 3
3 8 0 .4 3 0 .2 8 0 .1 6 2 . 2 1 2 . 0 2 1 .5 7 4 .5 8 5 .8 5 4 .4 9
3 9 0 .7 6 0 .1 5 0 .2 8 2 .5 5 1 .1 5 5 .6 7 4 .4 4 5 .7 4 4 .4 9
4 0 0 . 6 0 .3 8 0 .9 7 1 .9 6 3 .3 3 7.1 4 .2 8 6 .0 6 4 .6 9
41 0 .6 9 0 . 2 2 0 .1 7 1 .9 2 2 . 0 1 2 .1 6 4 .2 5 .7 3 4 .7 1
4 2 0 .2 4 0 .1 7 0 . 2 2 1 .5 9 2 .4 6 1 .4 4 .0 6 5 .8 8 4 .8 1
4 3 0 .5 4 0 .1 5 0 .3 1 0 .5 6 2 .0 9 2 .51 3 .9 8 5 .7 7 4 .7 9
4 4 0 .7 2 0 .1 7 0 .3 2 1 .0 8 2 .6 3 1 .9 4 4 .1 3 5 .8 7 4 .8 9
4 5 0 .4 8 0 .3 8 0 .2 8 2 .6 7 1 .4 6 7 .6 9 3 .9 6 .1 4 5 .0 3
4 6 0 . 8 0 .1 7 0 .2 3 2 .4 7 1 .5 6 1 .5 9 4 .1 5 5 .91 5 .0 7
4 7 0 .3 8 0 .4 8 0 .31 2 .7 6 1 .8 5 4 .1 2 4 .6 6 5 .9 7 5 .2 8
4 8 0 . 6 0 .7 0 .1 7 2 .4 8 1 .4 9 4 .3 2 4 .7 3 6 .3 2 -
4 9 0 .7 2 0 .3 8 0 .3 2 2 .7 9 2 .1 5 4 .3 7 4 .0 5 6 .3 5 -
5 0 0 .4 6 0 .5 5 0 .1 7 1 .7 7 3 .4 1 4 .2 2 4 .8 1 5 .9 8 -
51 0 .3 2 0 . 6 0 . 2 2 2 . 8 1 .9 6 .3 2 4 .3 6 5 .7 5 -
5 2 0 .1 7 0 .1 7 0 .2 3 1 .8 2 2 .1 4 6 .3 9 4 .3 6 5 .6 8 -
5 3 0 .7 7 0 .4 1 0 .2 4 2 . 8 8 3 .3 6 4 .2 1 3 .0 3 6 .0 4 -
5 4 0 .3 4 0 . 1 1 0 .1 6 2 .3 1 3 .21 6 .3 4 3 .21 6 .5 4 -
5 5 0 .3 2 0 .1 5 0 .2 4 0 .5 9 3 .1 3 6 .1 7 3 .41 6 .7 1 -
5 6 0 .4 6 0 .2 3 0 .9 3 1 .7 6 3 .2 1 4 .3 7 5 .0 8 6 .7 8 -
5 7 0 .4 9 0 .4 9 0 .2 3 1 .9 6 3 .2 8 6 .1 5 4 .9 1 6 .5 2 -
5 8 0 .3 9 0 . 2 2 0 .2 3 1 .3 3 3 .2 1 4 .1 8 4 .9 6 - -
5 9 0 .3 4 0 .2 4 0 .9 8 1 .1 4 3 .0 5 4 .0 6 4 .8 9 - -
6 0 0 .2 8 0 .5 5 0 .2 8 0 .5 4 3 .2 8 4 .2 5 4 .8 6 - -
61 0 .5 6 0 .41 0 .2 4 2 .1 4 3 .4 4 4 .1 1 4 .8 8 - -
6 2 0 .5 2 0 .3 8 0 .2 3 1 . 8 6 3 .5 9 4 .3 8 4 .7 4 - -
6 3 0 .6 2 0 .5 5 0 .2 8 2 .0 8 3 .4 4 4 .2 4 4 .6 2 -
6 4 0 .4 6 0 .1 7 0 .3 4 2 .9 3 .6 6 4 .3 2 - - -
6 5 0 .4 4 0 .0 8 0 .5 6 2 .9 3 .5 9 6 .4 - - -
6 6 0 .2 4 0 .2 8 0 . 1 1 3 .3 7 3 .2 8 4 .1 7 - - -
6 7 0 .6 5 0 . 1 1 0 .0 8 3 .1 3 3 .2 1 4 .4 - - -
6 8 0 .3 4 0 .3 8 0 .0 8 3 .0 7 3 .0 9 6 .5 7 - - -
6 9 0 .71 0 . 1 1 0 .2 4 3 .41 3 .0 2 4 .2 5 - - -
7 0 0 .41 0 .8 5 0 .2 3 3 .4 3 2 .7 1 4 .4 9 - - -
71 0 .71 0 .1 5 0 . 2 2 3 .4 3 4 .0 6 6 .7 - - -
7 2 0 .5 6 0 . 1 1 0 .1 6 3 .3 7 3 .6 1 4 .5 7 - - -
7 3 0 .6 2 0 . 8 6 0 .1 7 3 .5 5 3 .4 6 4 .8 - - -
7 4 0 .3 3 0 .4 5 0 .1 7 3 .7 3 .5 2 - - - -
7 5 0 .4 4 0 .7 3 0 .1 7 3 .7 3 3 .8 5 - - - -
7 6 0 .3 4 0 .2 4 0 . 8 6 3 .7 8 3 .9 5 - - - -
7 7 0 .41 0 .2 4 0 .1 5 3 .5 9 3 .8 2 - - - -
7 8 0 .1 5 0 . 2 2 0 .2 4 3 .6 4 3 .9 3 - - - -
7 9 0 .3 9 0 .7 8 0 . 1 1 2 .9 3 .3 7 - - - -
8 0 0 .41 0 .1 7 0 .1 5 2 .1 5 3 .6 - - - -
81 0 .2 4 0 .2 8 0 .1 5 2 .2 3 2 .3 7 - - - -



N o . O f  
F ib e r

P S  s o l u t i o n  in  D ic h lo r o e t h a n e
10% (w /v ) 20% (w /v ) 3 0 % (w /v )

1 5 k V 2 0 k V 2 5 k V 1 5k V 2 0 k V - - - -
8 2 0 .2 3 0 .2 8 0 .1 7 2 .3 6 2 .5 4 - - - -
8 3 0 .4 9 0 . 2 2 0 .9 6 2 . 2 - - - - -
8 4 0 .6 9 0 .81 0 .1 7 2 .2 5 - - - - -
8 5 0 .5 4 0 .3 2 0 .2 8 2 .1 5 - - - - -
8 6 0 .4 2 0 .1 7 0 .3 9 2 .4 2 - - - - -
8 7 0 .3 5 0 .5 8 0 .8 7 - - - - - -
8 8 0 .4 5 0 .2 8 0 .9 3 - - - - - -
8 9 0 .4 7 0 .6 2 0 .1 7 - - - - - -
9 0 0 . 8 0 .5 1 0 .1 7 - - - - - -
91 0 .1 7 0 .2 8 0 .1 5 - - - - - -
9 2 0 . 2 2 0 .3 4 0 .1 6 - - - - - -
9 3 0 .6 3 0 .5 6 0 .2 5 - - - - - -
9 4 0 .4 4 0 .2 8 0 .2 3 - - - - - -
9 5 0 .1 7 0 .2 4 0 .1 7 - - - - - -
9 6 0 .1 6 0 .4 7 0 .8 5 - - - - - -
9 7 0 .3 2 0 .4 5 0 .31 - - - - - -
9 8 0 .4 2 0 .4 9 - - - - - - -
9 9 0 .1 6 0 .5 6 - - - - - - -

1 0 0 0 .2 5 0 .3 3 - - - - - - -
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Table A2 Diameter of electrospun PS fiber (in nm) in DMF as a function of applied
voltage (Collection distance keep constance at 10cm)

N o . O f  
F ib e r

P S  s o l u t i o n  in  DM F
10% (w /v ) 20% (w /v ) 3 0 % (w /v )

1 5 k V 2 0 k V 2 5 k V 1 5k V 2 0 k V 2 5 k V 1 5 k V 2 0 k V 2 5 k V
1 1 .0 8 0 .7 6 0 .8 5 2 .9 2 3 .1 6 2 .5 2 .6 3 3 .3 8 3 .0 7
2 1 .6 4 0 .9 2 1 .0 6 3 .01 2 .7 2 2 .3 2 3 .0 1 3 .3 7 2 .8 7
3 1 .2 5 1 .1 4 0 .5 8 3 .0 3 3 2 .3 7 3 .0 3 3 .0 8 2 .5 8
4 1 .1 7 1 .0 8 1 . 0 1 2 .9 4 3 .8 5 2 .2 3 2 .8 4 3 .1 9 3 .01
5 1 .4 6 0 .6 3 0 .8 2 2 .9 7 3 .0 6 2 .5 7 2 .8 5 3.1 3 .2 6
6 1 .3 0 .7 2 0 .7 6 1 .7 3 3 .0 6 2 .4 8 3 .0 2 3 .8 7 2 .5 2
7 1 .0 9 0 .6 3 0 .8 2 2 .1 6 2 .7 7 2 .6 1 2 .8 1 3 .7 3 3 .1 6
8 0 .6 9 0 . 8 6 0 .7 8 2 .2 7 3 .2 3 3 .3 5 2 .7 4 3.1 3 .3 7
9 0 .8 3 0 .9 5 0 .6 5 2 .7 1 3 .1 7 3 .1 9 2 . 6 6 3 .3 5 3 .4 6

1 0 1 .0 4 0 .7 8 1 .1 4 2 .5 4 3.1 3 .3 2 .5 4 3 .2 8 3 .2 8
1 1 1 .0 8 0 .7 6 0 .9 9 2 .2 3 3 .1 6 3 .0 5 2 .6 5 2 .7 8 3 .0 4
1 2 0 .8 9 0 .7 6 0 . 6 8 2 .4 9 3.1 3 .0 7 2 .3 9 2 .9 9 2 .9 7
13 0 .6 5 0 . 8 6 1 .0 8 2 .3 2 2 .9 7 2 .8 7 2 . 8 3 .1 9 3 .0 8
14 0 .7 9 0 .7 8 0 .8 9 2 .9 8 3 .5 6 2 .6 1 2 . 6 3 .4 1 3 .2
15 1 .5 5 0 .5 4 0 . 8 6 1 .8 4 3 .8 9 2 .9 5 2 .6 7 3 .1 4 3 .6 2
16 1 .0 4 0 .6 3 0 .9 7 1 .5 7 3 .3 9 2 .5 3 2 .7 4 2 . 8 8 2 .7 3
17 1 .0 8 0 .7 0 .9 9 2 . 1 1 3 .6 2 1 .9 5 2 .9 9 2 .9 9 2 .9 7
18 0 .9 7 1 .0 3 0 .9 1 2 .2 7 3 .1 7 1 .7 6 2 .7 8 3 .4 8 3 .8
19 1 . 1 0 .7 6 0 .8 9 2 .91 2 . 6 8 2 .4 2 .7 2 2 .7 5 3 .4 4
2 0 1 .3 7 1 .0 6 0 . 6 8 1 .9 6 3 .2 5 2 .6 1 2 . 6 8 3 .7 2 3 .1 3
2 1 1 .0 6 0 .7 0 .8 5 2 . 1 2 2 .9 2 .7 5 2 .9 1 2 .7 8 3 .5 5
2 2 0 .7 0 . 8 8 0 .3 4 1 .7 4 2 .7 5 3 .1 7 2 .9 3 3 2 .9 1
2 3 0 .6 2 0 .6 9 0 .81 2 3 .0 7 3 .4 9 2 .8 4 3 .3 3 .6 6
2 4 0 .6 9 0 .91 0 .8 2 2 .3 8 2 .1 9 2 .9 2 .7 4 3 .2 6 3 .1 3
2 5 1 .3 1 .1 5 0 . 8 6 2 .1 6 2 .5 2 .3 7 2 .3 9 2 .5 5 3 .0 7
2 6 1 .2 8 0 .9 4 0 .6 9 2 .5 3 .2 7 2 .5 9 2 .0 7 2 .6 3 2 .4
2 7 1 .2 8 1 0 .4 8 2 .1 3 2 .3 8 2 .6 4 2 . 1 1 3 .0 9 3 .0 5
2 8 1 .3 9 0 .9 2 0 .6 4 2 . 2 3 .2 6 2 .5 6 2 .1 7 2 .4 8 2 .4 6
2 9 1.51 0 .8 5 0 .5 4 2 . 1 2 . 8 2 .5 2 2 .7 8 3 .4 6 2 .5 8
3 0 0 .9 8 1 .1 6 0 .7 4 2 . 1 2 .1 7 2 .4 7 2 .6 1 2 .7 6 2 .4 7
31 0 .7 4 0 .71 0 .7 1 2 .2 6 2 .4 9 2 .5 5 2 .4 3 3 .0 9 3.1
3 2 0 .81 1 .1 4 0 . 6 8 2 .5 2 2 .5 6 2 .4 2 2 .5 5 2 .3 9 3 .2 4
3 3 0 .9 1 .2 7 0 .71 2 .5 6 2 .5 1 2 .4 4 2 .8 2 2 .3 4 2 .3 4
3 4 1 .5 4 0 .9 4 0 .7 5 1.91 2 .6 5 2 .3 4 2 .5 9 3 .0 2 2 .5 5
3 5 1 .2 9 1 .4 8 0 .6 2 2 .3 7 3 .2 3 .7 6 2 .9 5 3 .2 8 3 .6 4
3 6 0 .9 1 0 .7 7 0 . 6 8 2 .1 5 2 .9 7 3 .5 4 2 .7 2 3 .2 1 3 .5 4
3 7 1 .0 8 1 0 .7 6 2 2 .7 2 2 .9 2 .0 7 3 .1 2 2 .7 2
3 8 1 .0 8 1 .9 3 0 .8 4 1 .8 3 2 .8 3 2 .7 6 2 .5 6 3 .5 3 .0 2
3 9 1 .7 9 1 .4 7 0 .7 7 1 .5 9 2 .6 2 3 .2 2 2 .7 4 3 .2 6 2 .6 9
4 0 1 .0 6 1 . 2 0 .4 8 2 .4 6 3 .1 1 3 .1 6 2 .7 1 2 .5 6 3 .0 5
41 0 .9 8 0 .8 7 0 .5 4 1 . 6 8 3 .0 3 3 .2 8 2 .3 5 2 .8 7 3 .2 7



45

N o . O f  
F ib e r

P S  s o l u t i o n  in  DM F
10% (w /v ) 20% (พ /v) 3 0 % (w /v )

1 5 k V 2 0 k V 2 5 k V 15k V 20 kV 2 5 k V 1 5 k V 2 0 k V 2 5 k V
4 2 1 .2 6 0 .9 5 0 . 8 6 1 .3 7 3 .1 2 3 .0 5 2 .3 7 3 .5 9 2 .6 9
4 3 0 .5 8 0 . 8 8 0 . 8 8 1 .7 6 2 .5 8 3 .8 6 2 .9 6 3 .4 6 3 .2
4 4 1 . 2 0 .8 5 0 .7 5 2 .7 1 2 .5 6 3 .7 3 2 .4 8 3 .1 9 3.1
4 5 1 .2 5 1 . 1 2 0 .9 8 2 .9 1 2 .9 2 2 .4 4 2 .6 1 3 .5 4 2 .9 2
4 6 1 .0 8 1 .3 9 0 .6 2 1 .8 5 2 .7 6 2 .3 4 2 .7 5 2 .6 9 3 .1 4
4 7 1 .2 8 1 0 .71 2 .7 8 3 .3 1 3 .5 4 2 . 8 6 2 .3 1 3 .1 7
4 8 1 . 2 1 .0 7 0 .8 3 3 .0 7 3 .0 3 3 .2 2 2 .3 3 2 .9 3 .1 7
4 9 1 0 .7 8 0 . 6 6 2 .4 9 2 .8 5 3 .3 3 2 .4 5 3 .1 2 3 .2 5
5 0 1 .0 6 0 .9 6 0 .5 4 1 .8 4 2 . 8 2 .6 7 2 .5 2 2 .9 5 2 .5 8
51 0 .9 2 1 .1 4 0 .4 4 2 .7 9 2 . 6 8 3 .21 2 .5 6 2 .1 9 2 .6 5
5 2 0 .9 6 0 .9 3 1 . 0 2 2 .6 1 2 .7 3 2 .7 3 2 . 6 6 3 .1 9 3 .3 2
5 3 1 1 .0 5 0 .5 3 1 .8 3 3 .1 4 2 .6 3 2 . 6 6 3 .1 4 2 .5 7
5 4 0 .8 9 1 .1 6 0 .5 2 2 .1 3 2 .7 2 2 . 6 2 . 8 8 3 .2 5 3 .0 7
5 5 1 .1 9 0 .8 4 0 .5 5 2 .3 1 3 .8 3 3 .0 8 2 .5 9 2 .5 2 3 .1 7
5 6 0 .7 5 1 .2 6 0 .9 2 2 .7 9 2 . 0 2 3 .2 3 2 .6 5 2 .7 1 2 .8 3
5 7 0 .8 4 1 .2 5 0 .7 6 2 .7 3 3 .1 9 3 .3 9 2 .7 5 2 .3 8 3 .3 8
5 8 0 .9 3 0 .9 6 0 .9 5 2 .7 9 2 .5 6 3 .31 2 .9 2 2 .5 8 2 .3 8
5 9 1 .4 2 1 .5 6 0 .7 7 3 .1 2 3 .2 7 3 .1 6 2 .7 8 2 .5 2 .4
6 0 0 . 8 1 .0 5 0 .8 5 3 .0 3 2 .8 3 3 .2 7 2 .9 2 3 .2 8 2 .5 7
61 0 .7 7 1 .1 7 0 .7 5 1 . 8 6 2 .5 5 2 .8 2 2 . 8 3 .31 2 .5 7
6 2 0 .9 0 .7 2 0 .61 1 .9 2 2 .8 3 2 .9 4 2 . 8 8 2 .4 4 3 .6 3
6 3 0 .8 9 1 .0 5 0 .8 9 1 . 6 8 2 .7 1 2 .9 3 2 .9 1 2 .6 2 3 .8 5
6 4 0 .7 2 1 .1 5 0 .5 8 2 .9 1 3 .0 4 2 .7 3 2 .5 3 3 .4 8 2 .6 4
6 5 0 .8 9 0 .9 3 0 .7 6 2 .9 8 2 .6 7 3 .3 2 2 .9 2 3 .4 3 2 .4 9
6 6 1 .0 8 0 .7 8 0 .8 5 3 .1 6 3 .1 4 3 .4 6 2 .0 6 2 .8 7 3 .9 9
6 7 0 .9 2 0 .9 7 0 . 6 8 2 .9 3 3 .0 4 2 .3 1 2 .9 2 .9 3 .9 6
6 8 0 .8 9 0 .9 4 0 .7 5 1 . 8 6 2 .7 2 2 .5 4 2 .6 3 2 . 6 6 2 .9
6 9 0 .8 9 0 .8 5 0 .7 1 .9 9 2 .4 8 2 .2 4 3 .2 6 2 .6 1 2 .4 3
7 0 0 .8 7 0 .8 7 0 .7 6 2 .2 4 2 .1 6 2 .3 9 2 .8 1 2 .9 2 3 .4 1
71 1 1 .1 3 0 .91 2 .0 8 2 .5 5 3 .31 2 .9 2 2 .5 3 .1 9
7 2 0 .9 6 1 .1 9 0 .8 5 3 .0 8 3 .4 1 3 .1 7 3 .0 5 2 .4 9 3 .6 2
7 3 0 .7 9 1 .1 7 1 .0 8 2 . 6 8 3 .0 9 3 .2 4 2 . 8 2 .7 3 .2 2
7 4 1 .2 6 1 .1 5 0 .7 6 2 .6 5 2 .6 5 3 .3 9 2 . 2 2 3 .1 8 3 .1 1
7 5 1 .1 3 0 .7 1 .0 3 2 . 6 6 2 .6 9 3 .4 6 2 .9 3 3 .8 2
7 6 0 .7 8 1.31 0 .5 9 1 .9 7 2 .2 3 2 .4 6 2 . 6 8 3 .2 4 2 . 6
7 7 0 .8 5 1 .1 9 0 .9 6 2 .0 5 2 .0 8 2 .5 4 2 . 1 1 2 .9 2 3 .7 8
7 8 0 .8 7 1 . 1 0 .7 5 1 .9 3 2 .7 9 2 .6 5 2 .5 2 2 . 2 1 3 .4 8
7 9 1 .3 2 1 .2 4 0 .7 1 .7 7 2 .9 6 2 .3 6 2 . 6 8 3 .3 5 3 .6 7
8 0 0 .9 0 .9 4 0 .7 1 .6 2 2 .8 1 3 .5 4 2 .7 2 2 .4 1 3 .6 5
81 1 1 . 6 0 .7 7 1 .7 6 2 .4 8 3 .3 9 1 .7 4 3 .0 9 2 .4
8 2 0 . 6 1.31 0 .8 5 2 .1 7 2 .4 4 2 .4 9 2 .7 3 3 .4 4 3 .2 8
8 3 1 .1 4 1 .2 5 0 . 6 8 2 .0 8 2 .7 9 2 .5 1.91 2 .8 1 2 .4 1
8 4 1 .1 7 1 .1 9 1 .0 9 1 .8 5 3 .2 5 2 .9 3 1 .7 8 3 .0 8 2 .5 7
8 5 1 .0 8 1 .4 9 0 .9 5 2 .0 7 2 .3 9 3 .3 9 2 .6 9 2 .9 2 2 .5 1
8 6 0 .8 5 0 .8 5 0 . 8 6 2 .31 3 .0 5 2 . 0 1 2 .4 3 3 .2 4 3 .9 7
8 7 1 . 1 1 1 .3 2 0 .9 2 1.71 3 .3 2 2 .4 9 2 .5 2 . 6 8 3 .4 6



No. Of 
Fiber

PS solution in DMF
10%(w/v) 20%(w/v) 30%(w/v)

15kV 20kV 25kV 15kV 20kV 25kV 15kV 20kV 25kV
88 0.79 0.94 0.99 1.86 2.38 2.78 2.72 3.35 2.83
89 0.75 1.14 0.79 2.41 2.8 2.23 2.52 3.07 2.61
90 1.27 0.9 0.72 2.41 3.03 3.07 2.55 3.3 3.59
91 0.83 0.69 0.65 2.24 3.41 3.18 2.7 3.38 3.37
92 1 1.24 1.09 1.97 1.77 3.28 2.69 3.34 3.76
93 - 1.11 0.89 2.2 3.1 3.15 2.69 2.44 3.43
94 - 0.85 0.86 2.04 3.18 3.25 1.59 3.52 2.59
95 - 1.41 0.56 2.24 2.9 2.88 2.66 2.78 3.55
96 - 0.9 0.99 1.87 2.73 2.97 2.6 3.05 3.29
97 - 1.59 0.75 2.07 2.67 3.07 2.95 3.73 2.29
98 - - - 2.31 2.5 2.93 2.11 - 3.15
99 - - - 2.24 3.5 2.23 1.84 - 3.39
100 - - - - 3.25 2.35 2.6 - -
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Table A3 Diameter of electrospun PS fiber (in nm) in MEK as a function of applied
voltage (Collection distance keep constance at 10cm)

No. Of 
Fiber

PS solution in MEK
10%(w/v) 20%(w/v) 30%(w/v)

15kV 20kV 25kV 15kV 20kV 25kV 15kV 20kV 25kV
1 0.35 0.49 0.28 2 58 3.09 5.04 3.84 2.67 4.91
2 0.44 0.5 0.34 2.61 3.33 5.34 4.12 3.46 4.96
3 0.45 0.51 0.4 2.7 3.33 5.34 4.35 3.66 5.33
4 0.47 0.51 0.44 2.91 3.71 5.36 4.79 3.73 5.39
5 0.47 0.54 0.56 3.04 3.74 5.41 4.82 3.93 5.67
6 0.48 0.54 0.6 3.11 3.92 5.42 4.83 4.14 5.93
7 0.5 0.55 0.62 3.11 3.93 5.51 5.2 4.16 6.39
8 0.54 0.56 0.72 3.24 3.96 5.64 5.38 4.18 6.41
9 0.54 0.6 0.73 3.32 4.02 5.74 5.98 4.23 6.71
10 0.54 0.62 0.77 3.49 4.09 5.92 6.11 4.24 6.75
11 0.54 0.63 0.78 3.57 4.23 6.47 6.44 4.28 7.14
12 0.55 0.65 0.79 3.65 4.24 6.5 6.53 4.3 7.38
13 0.55 0.66 0.85 3.93 4.57 6.63 6.65 4.31 7.47
14 0.55 0.68 0.87 3.99 4.64 6.65 6.86 4.34 7.69
15 0.56 0.72 0.94 4.08 4.77 6.73 6.87 4.37 8.18
16 0.56 0.72 0.94 4.14 4.78 6.75 7.13 4.37 9.94
17 0.56 0.77 1 4.18 4.78 6.84 7.29 4.37 10.9
18 0.56 0.78 1.09 4.21 5.14 6.87 7.86 4.39 -

19 0.58 0.78 1.1 4.33 5.15 6.9 8.12 4.47 -

20 0.58 0.78 1.14 4.44 5.15 7.02 9.83 4.53 -

21 0.59 0.78 1.17 4.45 5.26 7.21 10.8 4.62 -

22 0.6 0.78 1.18 4.5 5.44 7.42 13.7 4.62 -

23 0.6 0.79 1.24 4.66 5.53 7.49 15.5 4.62 -

24 0.61 0.79 1.27 4.72 5.54 7.53 18.4 4.64 -
25 0.62 0.79 1.27 4.93 5.6 7.59 - 4.67 -
26 0.62 0.8 1.32 4.96 5.61 8.04 - 4.8 -

27 0.62 0.81 1.33 5.09 5.62 8.27 - 4.8 -

28 0.62 0.84 1.33 5.14 5.8 8.32 - 4.93 -

29 0.63 0.84 1.35 5.16 5.87 9.22 - 5 -

30 0.63 0.88 1.4 5.62 5.93 10.1 - 5.11 -

31 0.63 0.88 1.43 5.62 - - - 5.2 -
32 0.66 0.9 1.44 5.89 - - - 6.36 -
33 0.66 0.9 1.47 - - - - 6.43 -
34 0.66 0.9 1.49 - - - - 6.44 -
35 0.66 0.91 1.52 - - - - 7.11 -
36 0.66 0.92 1.57 - - - - 7.16 -
37 0.66 0.93 1.63 - - - - 7.59 -

38 0.67 0.94 1.66 - - - - 7.61 -

39 0.67 0.96 1.74 - - - - 7.81 -

40 0.69 0.99 1.78 - - - - 7.83 -

41 0.7 1.01 1.82 - - - - 9.4 -



No. Of 
Fiber

PS solution in MEK
10%(w/v) 20%(w/v) 30%(w/v)

15kV 20kV 25kV 15kV 20kV 25kV 15kV 20kV 25kV
42 0.7 1.01 1.82 - - - - 12.2 -

43 0.7 1.02 1.92 - - - - - -

44 0.7 1.03 1.93 - - - - - -

45 0.7 1.03 2.08 - - - - - -

46 0.7 1.04 2.24 - - - - - -

47 0.7 1.04 2.35 - - - - - -

48 0.7 1.05 2.43 - - - - - -

49 0.71 1.05 2.49 - - - - - -

50 0.72 1.06 2.52 - - - - - -

51 0.72 1.08 2.84 - - - - - -

52 0.72 1.09 - - - - - - -

53 0.72 1.1 - - - - - - -

54 0.72 1.11 - - - - - - -

55 0.72 1.11 - - - - - - -

56 0.72 1.13 - - - - - - -

57 0.73 1.13 - - - - - - -

58 0.74 1.15 - - - - - - -

59 0.76 1.19 - - - - - - -

60 0.76 1.24 - - - - - - -

61 0.78 1.24 - - - - - - -

62 0.78 1.24 - - - - - - -

63 0.78 1.25 - - - - - - -

64 0.78 1.26 - - - - - - -

65 0.8 1.26 - - - - - - -

66 0.81 1.27 - - - - - - -

67 0.81 1.29 - - - - - - -

68 0.81 1.31 - - - - - - -

69 0.81 1.33 - - - - - - -

70 0.82 1.35 - - - - - - -

71 0.84 1.37 - - - - - - -

72 0.85 1.39 - - - - - - -

73 0.87 1.41 - - - - - - -

74 0.87 1.43 - - - - - - -

75 0.89 1.44 - - - - - - -

76 0.89 1.45 - - - - - - -

77 0.89 1.47 - - - - - - -

78 0.9 1.47 - - - - - - -

79 0.93 1.55 - - - - - - -

80 0.93 1.57 - - - - - - -

81 0.93 1.64 - - - - - - -

82 0.93 1.71 - - - - - - -

83 0.94 1.73 - - - - - - -

84 0.94 1.75 - - - - - - -

85 0.95 1.8 - - - - - - -

86 0.95 1.8 - - - - - - -

87 0.96 1.82 - - - - - - -



No. Of 
Fiber

PS solution in MEK
10%(w/v) 20%(w/v) 30%(w/v)

15kV 20kV 25kV 15kV 20kV 25kV 15kV 20kV 25kV
88 0.99 1.82 - - - - - - -

89 1.01 1.9 - - - - - - -

90 1.01 1.99 - - - - - - -

91 1.02 2.03 - - - - - - -

92 1.03 2.25 - - - - - - -

93 1.04 2.32 - - - - - - -

94 1.09 2.39 - - - - - - -

95 1.1 2.45 - - - - - - -

96 1.13 2.56 - - - - - - -

97 1.15 2.57 - - - - - - -

98 1.26 2.57 - - - - - - -

99 1.3 2.7 - - - - - - -

100 1.32 2.75 - - - - - - -
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Table A4 Diameter of electrospun PS fiber (in nm) in Ethylacetate as a function of
applied voltage (Collection distance keep constance at 10cm)

No. O f 
F ibe r

PS s o lu t io n  in  E thy lace ta te
10% (w /v) 20% (w /v) 30% (w /v)

15kV 20kV 25kV 15kV 20kV 25kV 15kV 20kV 25kV
1 2.26 1.26 2.97 10.2 22.2 7.84 6.22 7.62 10.3
2 2.25 1.57 2.79 9.47 23.9 7.29 6.15 7.26 10.2
3 2.26 3.19 3.02 9.37 23.5 7.76 6 7.73 10.5
4 2.4 2.87 3.1 7.74 22.9 7.64 5.99 7.29 10.4
5 2.11 2.56 3.02 6.35 22.2 8.06 5.84 7.46 10.2
6 1.76 2.4 2.87 9.1 22.2 8.11 6.14 7.86 10.3
7 1.8 2.03 3.35 8.79 6.47 7.6 6.07 7.79 10.2
8 2.11 2.1 3.36 8.81 6.73 7.74 6.14 7.68 10.2
9 1.68 2.3 2.98 9.82 6.79 7.74 6 7.25 10.1
10 1.52 1.69 1.17 9.74 6.65 7.14 5.8 4.3 10.2
11 1.93 1.6 1.33 11.3 6.74 7.01 6.15 4.74 10.2
12 1.45 1.11 0.92 9.99 8.94 7.43 6.22 4.47 10.2
13 1.52 2.23 1.28 10.4 8.94 11.2 6.86 5.11 10
14 1.15 2.03 1.34 10.6 8.33 11 6.82 7.34 10.3
15 1.13 1.88 1.65 10.8 8.92 11.4 6.82 7.26 9.95
16 1.82 2.05 1.09 10.9 8.94 11.4 7.03 6.67 10.3
17 1.36 2.24 1.01 10.2 9.4 11.8 6.65 7.13 10.2
18 1.59 1.74 1.28 10.2 7.23 7.72 6.79 7.4 10.2
19 1.43 1.29 1.08 10 7.09 7.76 6.64 7.45 10.1
20 2.49 2.62 2.39 9.52 7 7.53 6.54 7.13 10.3
21 1.62 1.49 2.74 9.81 7.66 7.46 6.6 7.46 10
22 1.29 1.56 3.06 9.59 23.9 7.38 6.78 4.38 10
23 3.56 1.67 1.43 8.24 23.1 7.88 6.66 4.61 10.2
24 3.56 2.36 2.66 10.9 22.7 7.46 6.73 4.43 10
25 1.89 2.13 3.05 10.8 22.2 7.72 6.84 4.85 10
26 1.09 2.12 1.31 8.98 11.9 6.95 5.78 6.76 20.6
27 0.86 2.15 1.11 8.78 11.6 6.76 5.91 7.09 20.4
28 1 2.36 1.26 8.83 11.7 7.56 5.7 7.25 20.7
29 1.66 1.99 2.01 8.34 11.2 7.83 5.85 7.54 20.1
30 1.63 1.52 1.42 8.21 10.4 7.42 5.74 7.55 20.3
31 1.86 1.18 2.7 9.16 12.2 7.31 5.5 6.93 20
32 2.04 1.05 1.31 9.85 11.9 8.11 5.73 6.98 20
33 0.86 3.65 1.41 9.52 11.3 5.81 5.65 6.93 20
34 1.03 3.04 1.42 9.74 11.6 6.23 5.67 7.23 20.2
35 1.03 5.29 1.1 10.1 11.5 5.43 5.88 7.3 20.2
36 0.83 0.83 1.66 9.92 11.5 6.05 6.12 7.83 20.1
37 1.95 4.38 1.39 10.4 11.6 6.48 6.13 7.17 20.3
38 1 4.52 2.08 13.9 11.8 5.8 5.97 7.43 20.2
39 0.77 3.8 1.72 13.5 10.6 6.08 5.89 7.23 20.3
40 1.05 3.93 2.1 13.3 11.6 6.92 5.99 7.83 20.3
41 1.31 4.71 2.01 12.9 16.9 6.11 5.85 7.8 20.5
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No. O f 
F ibe r

PS so lu tio n  in  E thy lace ta te
10% (w /v) 20% (พ /v) 30% (w /v)

15kV 20kV 25kV 15kV 20kV 25kV 15kV 20kV 25kV
42 1.29 2.48 1.34 13.1 17.5 6.3 6.12 7.93 20.6
43 1.08 3.48 1.63 11.8 17.1 5.87 6.02 7.86 20.5
44 1.08 1 3 10.1 17.9 7.08 5.35 7.69 20.7
45 1.38 1.38 2.03 10 16.5 8.65 5.83 7.41 20.4
46 1.1 1.12 1.58 10.2 17.1 8.8 5.3 7.69 20.4
47 2.11 1.22 1 7.07 17.4 9.57 6.11 7.75 20.7
48 1.78 1.21 1.12 7 11.7 9.86 5.63 7.62 20.9
49 2.01 3.88 2.48 6.73 11.5 9.74 6.3 7.68 20.9
50 1.75 2.17 1.73 6.76 10.7 10.4 6.01 7.83 20.7
51 0.82 1.45 1.61 7.21 14.8 7.7 8.56 7.72 11.4
52 0.78 1.31 0.93 7.38 14 7.61 8.65 7.74 11.7
53 0.99 1.24 1.45 7.44 13.8 7.89 8.06 7.76 11.5
54 2.92 2.25 1.41 7.19 12.5 7.37 7.76 7.66 11.8
55 3.33 2.29 1.28 7.47 12.2 7.52 7.81 7.84 11.3
56 0.61 3.21 1.05 7.61 11.9 7.68 8.43 6.21 11.1
57 3.56 5.46 2.26 7.78 11.8 8.16 8.69 6.43 11.1
58 3.6 2.31 1.1 14.4 15.2 14.7 7.38 6.35 4.03
59 2.14 1.28 1.59 13 15.3 15.2 7.53 6.3 4.2
60 1.96 2 0.77 12.4 15.9 14.3 7.36 6.33 11.1
61 3.55 4.42 1.24 12.7 16 13.1 7.38 7.84 11
62 3.45 2.56 1.05 14.2 16.1 13 7.39 7.78 11.2
63 2.2 2.31 4.97 13.4 15 14.9 6.55 7.71 11.1
64 1.8 2.22 5 13.5 14.7 16.6 6.45 7.86 11.6
65 1.82 2.14 5.05 8.77 14.8 15.4 6.35 7.7 11.3
66 0.89 2.24 2.1 8.88 15.4 15.2 6.65 7.43 4
67 2.55 2.51 1.88 8.86 16 14.9 6.48 7.36 4.18
68 2 3 2.42 9.02 15.4 15.8 6.62 7.43 11.6
69 4.98 5.84 5 8.88 15.5 14.9 6.85 7.43 11.8
70 4.73 2.56 4.34 9.02 15.4 14.2 7.05 7.36 11.6
71 1.9 2.35 1.16 9.09 14.9 13.2 8.29 7.44 11.1
72 2.78 4.55 1.26 9.32 15.3 7.93 8.31 5.87 11.1
73 2.93 2.29 1 8.95 10.5 8.17 7.7 5.61 4.11
74 2.74 2.31 5.22 15.2 10.7 7.86 7.27 7.24 4.17
75 2.8 3.42 5.07 12.6 10.2 3.12 6.92 6.71 11.5
76 2.34 3.65 1.08 10.9 15 6.58 6.62 7.66 3.66
77 2.3 3.97 0.94 11.9 15.7 6.13 6.67 7.66 3.69
78 4.2 3.01 1.46 12.6 15.4 4.35 7.45 7.55 4.58
79 1.09 2.77 0.85 13 16.5 3.64 6.3 7.32 6.69
80 0.7 1.38 0.96 13.9 16.2 3.46 5.84 7.21 4.81
81 4 1.47 0.78 10.3 15.5 8.24 8.93 7.32 5.01
82 1.75 1.31 1.25 8.68 15.6 8.14 6.99 7.31 5.07
83 0.78 1.12 1.36 16 15.2 8.07 6.98 7.73 2.63
84 0.89 1.53 1.24 16 13.7 2.55 7.06 7.46 1.92
85 2.21 1.79 1.32 13.5 13.4 2.88 6.67 7.8 4.69
86 1.51 1.6 1.16 13.3 12.8 2.77 3.85 7.91 2.67
87 2.67 2.01 1.85 13.2 13.3 3.67 3.88 8.08 2.7



No. O f 
F ibe r

PS so lu tio n  in  E thy lace ta te
10% (w /v) 20% (w /v) 30% (w /v)

15kV 20kV 25kV 15kV 20kV 25kV 15kV 20kV 25kV
88 2.32 1.35 1.64 12.9 13.8 4.12 3.9 8.02 2.77
89 2.33 1.86 0.93 13.3 14.2 4.33 6.86 8.02 2.74
90 1.61 2.6 1.23 13.5 14.7 4.28 7.42 8.42 3.03
91 1.93 2.24 2.11 13.3 14.9 3.66 7.19 8.25 4.64
92 2.43 3.71 1.39 13.7 14.9 4.1 7.24 8.22 5.01
93 1.61 1.56 1.92 13.6 14.4 4.52 7.37 8.17 5.13
94 1.35 1.52 1.97 13.3 15.6 4.31 7.25 8.03 5.27
95 1.98 1.36 1.07 13.3 14.2 5.34 3.85 8.42 5.08
96 2.34 1.31 1.48 13.2 13.2 4.87 4.07 7.71 4.91
97 2.61 2.39 2.45 8.62 13.4 5.33 4.85 7.68 5.11
98 3.49 2.16 1.56 8.72 12.9 5.57 3.32 6.7 5.32
99 2.71 2.31 2.06 11.4 13.2 5.82 6.71 6.6 5.3
100 0.56 2.86 2.13 11.6 15.2 4.05 7.88 8.32 4.1
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Appendix 6 Influence of collection distance on fiber diameter

Table B1 Diameter of electrospun PS fiber (in nm) in Dichloroethane as a function 
of collection distance (Applied voltage keep constance at 20kV)

No. O f 
F ibe r

PS so lu tio n  in  D ich lo roe thane
10% (w /v) 20% (w /v) 30% (w /v)

7cm 10cm 15cm 7cm 10cm 15cm 7cm 10cm 15cm
1 - 0.08 0.66 2.28 1.87 1.02 3.92 6.42 7.96
2 - 0.69 0.54 2.2 3.23 2.33 5.68 6.16 7.7
3 - 0.24 0.17 1.94 2.64 3.29 5.96 6.44 7.83
4 - 0.17 0.08 2.22 4.59 1.77 1.59 6.49 7.94
5 - 0.28 0.22 2.14 3.06 2.68 2.48 4.82 7.87
6 - 0.68 0.44 2.03 2.09 1.77 1.55 4.76 6.71
7 - 0.17 0.33 4.57 2.02 2.37 5.37 6.42 8.02
8 - 0.17 0.45 3.41 1.27 2.95 6.06 4.48 8.09
9 - 0.48 0.56 1.14 3.46 2.01 4.24 5.33 8.09
10 - 0.23 0.31 2.1 0.71 2.54 5.06 2.01 6.82
11 - 0.08 0.15 2.7 1.8 1.27 4.79 6.43 7.11
12 - 0.53 0.17 3.16 0.71 1.97 2.95 6.3 6.18
13 - 0.08 0.24 1.85 3 2.42 4.23 6.51 8.25
14 - 0.15 0.34 1.69 1.92 0.56 2.06 6.3 6.75
15 - 0.24 0.32 2.89 0.9 1.43 3.28 5.44 6.85
16 - 0.6 0.39 2 3.08 1.6 1.95 5.73 8.02
17 - 0.53 0.33 2.07 3.48 0.33 2.26 5.8 8.42
18 - 0.41 0.23 2.87 2.98 1.56 2.84 3.66 9.31
19 - 0.56 0.41 2.22 3.3 0.59 3.21 8.1 8.38
20 - 0.58 0.69 2.28 3.05 2.04 4.17 6.3 7.99
21 - 0.28 0.62 4 2.81 1.36 5.1 5.79 9.51
22 - 0.31 0.28 3.87 2.71 1.74 2.95 6.37 9.2
23 - 0.08 0.49 3.56 4.36 1.2 2.98 6.6 8.99
24 - 0.6 0.45 3.79 3.09 1.15 3.63 4.81 9.14
25 - 0.15 0.62 3.52 2.87 3.01 2.93 6.14 8.96
26 - 0.41 0.46 3.53 3.85 2.31 3.01 7 8.89
27 - 0.3 0.69 3.89 3.02 0.69 2.77 8.44 7.78
28 - 0.17 0.34 3.56 1.82 0.95 1.53 5.46 7.89
29 - 0.17 0.15 3.9 1.24 1.11 2.81 6.21 7.86
30 - 0.24 0.23 3.8 3.32 1.69 2.9 6.45 8.06
31 - 0.41 0.23 3.73 2.88 2.77 2.91 6.62 8.1
32 - 0.39 0.15 4.57 3.33 1.22 2.33 6.5 8.16
33 - 0.22 0.28 3.82 1.14 1.78 2.48 5.33 7.99
34 - 0.41 0.87 4.51 3.41 0.71 2.94 5.52 7.89
35 - 0.81 0.54 4.59 4.03 1.53 3.14 5.7 8.14
36 - 0.43 0.34 3.74 2.85 0.59 1.84 5.63 8.09
37 - 0.56 0.56 4.68 3 2.77 1.8 5.39 8.02
38 - 0.28 0.39 4.93 2.02 0.54 2.26 5.85 8.16
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No. Of 
Fiber

PS solution in Dichloroethane
10%(w/v) 20%(w/v) 30%(w/v)

7cm 10cm 15cm 7cm 10cm 15cm 7cm 10cm 15cm
39 - 0.15 0.72 3.91 1.15 1.36 2.21 5.74 7.89
40 - 0.38 0.46 3.07 3.33 1.4 2.87 6.06 7.79
41 - 0.22 0.15 3.3 2.01 2.87 4.63 5.73 7.78
42 - 0.17 0.23 3.79 2.46 2.95 3.61 5.88 8.58
43 - 0.15 0.79 2.49 2.09 2.99 1.71 5.77 8.32
44 - 0.17 0.66 2.4 2.63 2.75 1.08 5.87 8.17
45 - 0.38 0.24 3.77 1.46 2.6 2.64 6.14 -

46 - 0.17 0.24 2.54 1.56 2.82 2.71 5.91 -

47 - 0.48 0.23 4.95 1.85 2.72 5.99 5.97 -

48 - 0.7 0.15 3.87 1.49 3.13 1.54 6.32 -

49 - 0.38 0.31 4.88 2.15 3.51 2.02 6.35 -

50 - 0.55 0.32 4.74 3.41 2.68 2.6 5.98 -

51 - 0.6 0.32 2.28 1.9 3.51 1.7 5.75 -

52 - 0.17 0.31 2.2 2.14 3.28 0.79 5.68 -

53 - 0.41 0.31 1.94 3.36 2.68 5.13 6.04 -

54 - 0.11 0.68 2.22 3.21 3.21 1.74 6.54 -

55 - 0.15 0.94 2.14 3.13 2.37 2.39 6.71 -

56 - 0.23 0.43 2.03 3.21 2.54 1.73 6.78 -

57 - 0.49 0.78 4.57 3.28 2.44 2.53 6.52 -

58 - 0.22 0.32 3.41 3.21 3.79 2.82 - -

59 - 0.24 0.84 1.14 3.05 2.45 2.96 - -

60 - 0.55 0.08 2.27 3.28 4.19 3.09 - -

61 - 0.41 0.41 2.7 3.44 4.22 3.16 - -

62 - 0.38 0.56 4.27 3.59 2.53 3.72 - -

63 - 0.55 0.55 4.29 3.44 3.96 3.74 - -

64 - 0.17 0.28 3.65 3.66 4.02 3.19 - -

65 - 0.08 0.97 4.82 3.59 2.45 3.13 - -

66 - 0.28 0.84 2.92 3.28 2.55 2.9 - -

67 - 0.11 0.49 5.05 3.21 - 3.03 - -

68 - 0.38 0.53 2.39 3.09 - 3.04 - -

69 - 0.11 0.72 1.38 3.02 - 3.25 - -

70 - 0.85 0.32 2.04 2.71 - 2.93 - -

71 - 0.15 0.34 4.77 4.06 - 3.57 - -

72 - 0.11 0.82 2.21 3.61 - 3.95 - -

73 - 0.86 0.24 3.31 3.46 - 2.82 - -

74 - 0.45 0.58 4.92 3.52 - 4.07 - -

75 - 0.73 0.15 1.62 3.85 - 3.8 - -

76 - 0.24 0.54 - 3.95 - 2.98 - -

77 - 0.24 0.38 - 3.82 - 3.57 - -

78 - 0.22 0.28 - 3.93 - 3.77 - -

79 - 0.78 0.17 - 3.37 - 2.66 - -

80 - 0.17 0.76 - 3.6 - 4.24 - -

81 - 0.28 0.28 - 2.37 - 4.14 - -

82 - 0.28 0.96 - 2.54 - 2.92 - -

80 - 0.17 0.76 - 3.6 - 4.24 - -

81 - 0.28 0.28 - 2.37 - 4.14 - -



No. Of 
Fiber

PS solution in Dichloroethane
10%(w/v) 20%(พ/v) 30%(w/v)

7cm 10cm 15cm 7cm 10cm 15cm 7cm 10cm 15cm
82 - 0.28 0.96 - 2.54 - 2.92 - -
83 - 0.22 0.11 - - - 3.63 - -
84 - 0.81 0.24 - - - 3.53 - -
85 - 0.32 0.55 - - - 3.09 - -
86 - 0.17 0.22 - - - 5.12 - -
87 - 0.58 0.49 - - - - - -
88 - 0.28 0.55 - - - - - -
89 - 0.62 0.53 - - - - - -
90 - 0.51 0.28 - - - - - -
91 - 0.28 0.32 - - - - - -
92 - 0.34 0.83 - - - - - -
93 - 0.56 0.32 - - - - - -
94 - 0.28 0.24 - - - - - -
95 - 0.24 0.53 - - - - - -
96 - 0.47 0.51 - - - - - -
97 - 0.45 0.23 - - - - - -
98 - 0.49 0.6 - - - - - -
99 - 0.56 0.65 - - - - - -
100 - 0.33 0.48 - - - - - -
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Table B2 Diameter of electrospun PS fiber (in nm) in DMF as a function of
collection distance (Applied voltage keep constance at 20kV)

No. Of 
Fiber

PS solution in DMF
10%(w/v) 20%(w/v) 30%(w/v)

7cm 10cm 15cm 7cm 10cm 15cm 7cm 10cm 15cm
1 - 0.76 1 2.13 3.16 2.21 2.26 3.38 3.3
2 - 0.92 0.85 3.17 2.72 2.4 2.13 3.37 2.44
3 - 1.14 1.03 2.94 3 2.31 2.14 3.08 2.9
4 - 1.08 0.72 2.25 3.85 2.3 2.57 3.19 3.54
5 - 0.63 0.92 3.25 3.06 2.58 2.27 3.1 3.28
6 - 0.72 0.99 2.13 3.06 2.37 2.67 3.87 3.09
7 - 0.63 0.87 2.51 2.77 2.51 2.48 3.73 3.03
8 - 0.86 0.75 2.52 3.23 3.08 2.65 3.1 3.21
9 - 0.95 0.75 2.09 3.17 2.71 2.31 3.35 3.15
10 - 0.78 0.65 2.86 3.1 2.76 2.48 3.28 3.16
11 - 0.76 0.58 2.62 3.16 2.1 2.55 2.78 3.41
12 - 0.76 0.82 2.09 3.1 2.93 2.08 2.99 3.36
13 - 0.86 0.7 2.41 2.97 2.26 2.31 3.19 3.4
14 - 0.78 0.77 3.14 3.56 2.58 3 3.41 3.21
15 - 0.54 0.85 1.56 3.89 2.52 2.5 3.14 3.05
16 - 0.63 0.93 3 3.39 2.44 2.4 2.88 3.39
17 - 0.7 0.77 2.73 3.62 2.52 2.55 2.99 3.35
18 - 1.03 0.7 2.51 3.17 2.7 2.09 3.48 3.34
19 - 0.76 0.93 2.5 2.68 2.82 2.16 2.75 3.14
20 - 1.06 0.66 2.5 3.25 2.33 2.09 3.72 376
21 - 0.7 0.87 1.93 2.9 2.93 1.92 2.78 3.16
22 - 0.88 0.69 2.52 2.75 2.36 2.08 3 2.2
23 - 0.69 0.72 2.4 3.07 2.88 2.12 3.3 3.11
24 - 0.91 0.81 2.4 2.19 2.17 2.31 3.26 2.44
25 - 1.15 0.83 3.34 2.5 2.26 2.49 2.55 3.31
26 - 0.94 1.11 3.2 3.27 2.44 2.32 2.63 3.68
27 - 1 0.71 3.72 2.38 2.36 2.39 3.09 2.38
28 - 0.92 1.29 2.58 3.26 2.87 2.44 2.48 2.44
29 - 0.85 0.53 2.77 2.8 2.28 2.97 3.46 3.02
30 - 1.16 0.74 2.43 2.17 2.85 2.9 2.76 2.95
31 - 0.71 0.75 3.09 2.49 3.12 2.95 3.09 2.88
32 - 1.14 0.77 2.72 2.56 2.88 2.9 2.39 3.66
33 - 1.27 1.11 2.69 2.51 2.43 2.97 2.34 3.34
34 - 0.94 0.84 3.51 2.65 2.58 2.89 3.02 3.56
35 - 1.48 0.88 3.31 3.2 2.42 2.43 3.28 3.53
36 - 0.77 1.22 2.62 2.97 2.9 2.61 3.21 3.67
37 - 1 0.8 3.82 2.72 2.4 2.44 3.12 2.38
38 - 1.93 0.83 3.44 2.83 2.41 2.86 3.5 3.49
39 - 1.47 0.64 3.04 2.62 3.15 3.3 3.26 2.59
40 - 1.2 0.71 3.17 3.11 2.54 2.31 2.56 3.67
41 - 0.87 1.04 2.26 3.03 2.65 2.29 2.87 3.22
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No. Of 
Fiber

PS solution in DMF
10%(w/v) 20%(w/v) 30%(w/v)

7cm 10cm 15cm 7cm 10cm 15cm 7cm 10cm 15cm
42 - 0.95 0.81 3.47 3.12 2.32 2.31 3.59 3.24
43 - 0.88 0.83 3.24 2.58 2.26 3.12 3.46 2.97
44 - 0.85 1.12 3.18 2.56 2.5 2.58 3.19 3.38
45 - 1.12 1.11 2.98 2.92 3.18 3.03 3.54 3 5
46 - 1.39 0.96 3.72 2.76 3 2.41 2.69 3.45
47 - 1 0.71 2.45 3.31 2.84 2.62 2.31 3.34
48 - 1.07 0.69 2.49 3.03 2.71 3.51 2.9 3.71
49 - 0.78 1.1 3.31 2.85 2.3 2.73 3.12 3.33
50 - 0.96 0.91 2.37 2.8 3.05 3.3 2.95 3.24
51 - 1.14 0.36 2.19 2.68 3.02 2.43 2.19 2.73
52 - 0.93 0.15 2.46 2.73 2.18 2.6 3.19 2.94
53 - 1.05 0.47 2.53 3.14 2.91 2.38 3.14 3.09
54 - 1.16 0.77 2.58 2.72 2.36 2.4 3.25 2.54
55 - 0.84 0.71 3.21 3.83 2.82 2.95 2.52 3.15
56 - 1.26 0.9 3.05 2.02 2.48 2.44 2.71 3.24
57 - 1.25 0.44 3.05 3.19 2.88 2.73 2.38 3.03
58 - 0.96 0.69 3.07 2.56 2.99 2.83 2.58 3.05
59 - 1.56 0.47 2.7 3.27 2.88 2.61 2.5 2.37
60 - 1.05 0.41 2.58 2.83 2.6 2.63 3.28 3.28
61 - 1.17 0.47 2.42 2.55 2.77 2.56 3.31 3.77
62 - 0.72 0.45 3.21 2.83 2.04 3.13 2.44 3.4
63 - 1.05 0.66 3.16 2.71 2.22 2.99 2.62 3.22
64 - 1.15 0.54 3.11 3.04 2.31 2.81 3.48 3.34
65 - 0.93 0.83 3.22 2.67 2.8 2.83 3.43 2.55
66 - 0.78 0.88 2.53 3.14 2.89 2.5 2.87 3.34
67 - 0.97 0.71 2.56 3.04 2.95 2.49 2.9 2.95
68 - 0.94 0.73 3.02 2.72 2.47 2.44 2.66 2.55
69 - 0.85 1.08 3.08 2.48 2.54 2.25 2.61 3.07
70 - 0.87 0.93 3.01 2.16 2.63 2.06 2.92 2.9
71 - 1.13 0.77 2.41 2.55 3.07 3.35 2.5 3.05
72 - 1.19 1 1.96 3.41 3.14 1.76 2.49 3.24
73 - 1.17 0.54 3.1 3.09 2.85 3.2 2.7 3.22
74 - 1.15 0.66 3.41 2.65 2.48 3.13 3.18 2.95
75 - 0.7 0.39 2.67 2.69 3.16 2.57 3 2.19
76 - 1.31 0.59 3.77 2.23 2.4 2.49 3.24 3.34
77 - 1.19 0.86 3.19 2.08 2.58 2.38 2.92 3.22
78 - 1.1 0.77 3.27 2.79 2.37 2.47 2.21 3.34
79 - 1.24 1.07 3.27 2.96 2.23 2.41 3.35 3.25
80 - 0.94 0.66 2.9 2.81 2.01 2.72 2.41 2.52
81 - 1.6 0.46 3.49 2.48 2.86 2.75 3.09 3.55
82 - 1.31 0.44 3.7 2.44 2.71 3.05 3.44 3.52
83 - 1.25 0.83 3.55 2.79 2.32 2.64 2.81 3.32
84 - 1.19 0.54 3.87 3.25 2.17 3.32 3.08 3.61
85 - 1.49 0.52 2.4 2.39 2.72 2.2 2.92 3.83
86 - 0.85 0.46 2.45 3.05 2.47 3.47 3.24 2.48
87 - 1.32 0.9 3 3.32 2.52 2.12 2.68 3.39



No. O f 
Fiber

PS so lu tion  in DMF
10%(w/v) 20%(w/v) 30%(w/v)

7cm 10cm 15cm 7cm 10cm 15cm 7cm 10cm 15cm
88 - 0.94 0.66 2.47 2.38 2.58 2.06 3.35 3.78
89 - 1.14 0.93 2.25 2.8 2.98 2.72 3.07 3.05
90 - 0.9 0.95 2.92 3.03 3.16 2.15 3.3 3.39
91 - 0.69 0.54 2.75 3.41 2.9 2.73 3.38 3.43
92 - 1.24 0.78 2.14 1.77 2.9 2.33 3.34 3.16
93 - 1.11 1 2.29 3.1 2.3 2.59 2.44 3.27
94 - 0.85 0.71 2.99 3.18 2.71 1.97 3.52 3.5
95 - 1.41 0.93 3.8 2.9 3.08 2.13 2.78 3.84
96 - 0.9 1.27 2.59 2.73 2.75 2.14 3.05 3.5
97 - 1.59 0.9 2.45 2.67 3.11 3.01 3.73 3.08
98 - - 1.29 2.95 2.5 2.55 2.15 - 2.28
99 - - 0.73 3.14 3.5 2.91 2.72 - 3.08

100 - - 0.69 - 3.25 - 2.83 - 3.05
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Table B3 Diameter of electrospun PS fiber (in nm) in MEK as a function of
collection distance (Applied voltage keep constance at 20kV)

No. O f 
Fiber

PS so lu tion  in MEK
10%(w/v) 20%(w/v) 30%(w /V)

7cm 10cm 15cm 7cm 10cm 15cm 7cm 10cm 15cm
1 0.54 0.49 1.24 1.66 3.09 3.68 3.81 2.67 3.52
2 0.56 0.5 0.44 1.98 3.33 3.69 4.08 3.46 3.72
3 0.58 0.51 0.5 2.07 3.33 3.7 4.22 3.66 3.89
4 0.6 0.51 0.51 2.15 3.71 3.76 4.24 3.73 4.46
5 0.61 0.54 0.52 2.19 3.74 3.79 4.31 3.93 5.15
6 0.62 0.54 0.54 2.29 3.92 3.91 4.38 4.14 5.5
7 0.64 0.55 0.54 2.31 3.93 3.94 4.7 4.16 6.19
8 0.66 0.56 0.55 2.36 3.96 3.99 4.77 4.18 6.19
9 0.68 0.6 0.56 2.49 4.02 4.03 4.83 4.23 6.25
10 0.7 0.62 0.56 2.55 4.09 4.06 4.84 4.24 6.61
11 0.72 0.63 0.59 2.58 4.23 4.08 5.21 4.28 6.7
12 0.72 0.65 0.59 2.59 4.24 4.12 5.26 4.3 6.78
13 0.72 0.66 0.59 2.61 4.57 4.16 5.27 4.31 7.03
14 0.75 0.68 0.6 2.63 4.64 4.2 5.44 4.34 7.39
15 0.76 0.72 0.61 2.63 4.77 4.25 5.74 4.37 7.47
16 0.76 0.72 0.63 2.71 4.78 4.26 6.01 4.37 7.74
17 0.76 0.77 0.63 2.77 4.78 4.38 6.25 4.37 7.83
18 0.77 0.78 0.63 2.82 5.14 4.5 - 4.39 8.11
19 0.77 0.78 0.65 2.87 5.15 4.55 - 4.47 8.13
20 0.81 0.78 0.66 3.03 5.15 4.56 - 4.53 8.43
21 0.81 0.78 0.66 3.07 5.26 4.65 - 4.62 8.59
22 0.84 0.78 0.66 3.09 5.44 4.69 - 4.62 9.7
23 0.85 0.79 0.66 3.14 5.53 4.78 - 4.62 9.97
24 0.85 0.79 0.69 3.21 5.54 4.85 - 4.64 10.5
25 0.86 0.79 0.7 3.29 5.6 4.86 - 4.67 11.4
26 0.89 0.8 0.72 3.31 5.61 4.93 - 4.8 14.5
27 0.89 0.81 0.72 3.37 5.62 5.05 - 4.8 17.3
28 0.91 0.84 0.72 3.38 5.8 5.15 - 4.93 -

29 0.92 0.84 0.75 3.39 5.87 5.3 - 5 -

30 0.92 0.88 0.76 3.44 5.93 5.32 - 5.11 -

31 0.92 0.88 0.76 3.48 - - - 5.2 -

32 0.92 0.9 0.76 3.66 - - - 6.36 -

33 0.92 0.9 0.76 3.67 - - - 6.43 -

34 0.93 0.9 0.76 3.71 - - - 6.44 -

35 0.93 0.91 0.78 3.88 - - - 7.11 -

36 0.97 0.92 0.79 3.93 - - - 7.16 -

37 0.98 0.93 0.81 4.1 - - - 7.59 -

38 1 0.94 0.82 4.16 - - - 7.61 -

39 1 0.96 0.82 4.22 - - - 7.81 -

40 1.02 0.99 0.84 4.34 - - - 7.83 -

41 1.03 1.01 0.85 4.46 - - - 9.4 -



No. O f 
Fiber

PS so lu tion  in MEK
10%(w/v) 20%(w/v) 30%(w/v)

7cm 10cm 15cm 7cm 10cm 15cm 7cm 10cm 15cm
42 1.03 1.01 0.85 4.71 - - - 12.2 -

43 1.04 1.02 0.86 4.81 - - - - -

44 1.05 1.03 0.86 4.86 - - - - -

45 1.06 1.03 0.88 4.87 - - - - -

46 1.06 1.04 0.89 5.35 - - - - -

47 1.07 1.04 0.9 - - - - - -

48 1.07 1.05 0.93 - - - - - -

49 1.08 1.05 0.96 - - - - - -

50 1.11 1.06 0.97 - - - - - -

51 1.11 1.08 1 - - - - - -

52 1.13 1.09 1.01 - - - - - -

53 1.15 1.1 1.01 - - - - - -

54 1.16 1.11 1.01 - - - - - -

55 1.16 1.11 1.02 - - - - - -

56 1.16 1.13 1.02 - - - - - -

57 1.16 1.13 1.03 - - - - - -

58 1.19 1.15 1.05 - - - - - -

59 1.19 1.19 1.05 - - - - - -

60 1.21 1.24 1.11 - - - - - -

61 1.21 1.24 1.16 - - - - - -

62 1.22 1.24 1.18 - - - - - -

63 1.24 1.25 1.19 - - - - - -

64 1.25 1.26 1.2 - - - - - -

65 1.25 1.26 1.2 - - - - - -

66 1.25 1.27 1.21 - - - - - -

67 1.25 1.29 1.23 - - - - - -

68 1.28 1.31 1.23 - - - - - -

69 1.33 1.33 1.24 - - - - - -

70 1.33 1.35 1.25 - - - - - -

71 1.34 1.37 1.26 - - - - - -

72 1.34 1.39 1.26 - - - - - -

73 1.35 1.41 1.26 - - - - - -

74 1.45 1.43 1.3 - - - - - -

75 1.45 1.44 1.32 - - - - - -

76 1.48 1.45 1.34 - - - - - -

77 1.49 1.47 1.36 - - - - - -

78 1.5 1.47 1.37 - - - - - -

79 1.5 1.55 1.42 - - - - - -

80 1.53 1.57 1.46 - - - - - -

81 1.53 1.64 1.53 - - - - - -

82 1.54 1.71 1.56 - - - - - -

83 1.61 1.73 1.61 - - - - - -

84 1.62 1.75 1.62 - - - - - -

85 1.67 1.8 1.76 - - - - - -

86 1.68 1.8 - - - - - - -

87 1.72 1.82 - - - - - - -
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No. O f 
Fiber

PS so lu tion  in MEK
10%(w/v) 20%(พ/V) 30%(w/v)

7cm 10cm 15cm 7cm 10cm 15cm 7cm 10cm 15cm
88 1.88 1.82 - - - - - - -

89 1.88 1.9 - - - - - - -

90 1.95 1.99 - - - - - - -

91 1.95 2.03 - - - - - - -

92 2.06 2.25 - - - - - - -

93 2.07 2.32 - - - - - - -

94 2.1 2.39 - - - - - - -

95 2.16 2.45 - - - - - - -

96 2.19 2.56 - - - - - - -

97 2.34 2.57 - - - - - - -

98 2.38 2.57 - - - - - - -

99 2.46 2.7 - - - - - - -

100 3.36 2.75 - - - - - - -
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Table B4 Diameter of electrospun PS fiber (in nm) in Ethylacetate as a function of
collection distance (Applied voltage keep constance at 20kV)

No. O f 
Fiber

PS so lu tion in Ethylacetate
10%(w/v) 20%(w/v) 30%(w/v)

7cm 10cm 15cm 7cm 10cm 15cm 7cm 10cm 15cm
1 1.6 1.26 1.32 13.2 22.2 9.31 8.02 7.62 6.77
2 1.62 1.57 1.19 12.5 23.9 9.35 7.67 7.26 6.83
3 1.69 3.19 1.26 12.9 23.5 9.08 7.38 7.73 6.96
4 1.96 2.87 1.35 13.1 22.9 8.3 7.13 7.29 7
5 2.11 2.56 1.24 12.7 22.2 7.89 6.81 7.46 6.83
6 2.22 2.4 2.17 12.5 22.2 7.35 3.79 7.86 7
7 5.07 2.03 2.13 12.6 6.47 7.46 3.89 7.79 7
8 5.33 2.1 2.31 12.6 6.73 7.09 3.72 7.68 7
9 5.15 2.3 1 12.6 6.79 6.9 3.88 7.25 6.85
10 5.39 1.69 1.42 12.7 6.65 6.66 3.86 4.3 6.85
11 5.15 1.6 1.06 12.9 6.74 6.21 3.41 4.74 8.33
12 5.07 1.11 0.97 12.4 8.94 6.19 2.8 4.47 8.43
13 5.33 2.23 1.13 12.7 8.94 14.7 2.92 5.11 8.19
14 3.92 2.03 1.14 12.9 8.33 14.8 3.12 7.34 7.88
15 4.23 1.88 1.06 13 8.92 14 2.99 7.26 7.81
16 4.99 2.05 1.45 12.3 8.94 14.4 3.14 6.67 7.31
17 4.27 2.24 1.06 12.5 9.4 14.2 15 7.13 7.08
18 5.14 1.74 1.25 12.5 7.23 14.1 14.7 7.4 6.77
19 1.28 1.29 1.23 13.3 7.09 14.1 14.6 7.45 6.77
20 1.52 2.62 1.53 13.9 7 13.8 15.7 7.13 6.78
21 2.09 1.49 1.67 12.4 7.66 14.1 3.83 7.46 7.79
22 1.89 1.56 1.37 12.8 23.9 14.1 4.17 4.38 8.16
23 1.86 1.67 1.51 12.6 23.1 13.6 3.85 4.61 6.91
24 1.78 2.36 1.73 12.9 22.7 13.6 8.88 4.43 7
25 1.24 2.13 1.15 12.8 22.2 13.1 5.83 4.85 8.27
26 2.15 2.12 1.3 12.6 11.9 7.75 21.2 6.76 7.62
27 2.02 2.15 1.23 12.9 11.6 8.02 22 7.09 7.52
28 2.05 2.36 1.16 13.5 11.7 8.88 23 7.25 7.66
29 1.79 1.99 0.85 14.3 11.2 9.15 23.9 7.54 7.75
30 1.74 1.52 0.69 12.4 10.4 9.42 23.5 7.55 7.47
31 2.02 1.18 0.65 12.4 12.2 9.37 23.6 6.93 7.2
32 1.24 1.05 1.24 12.8 11.9 9.52 23.3 6.98 7.46
33 1.5 3.65 0.99 13.2 11.3 9.94 20.9 6.93 7.62
34 1.41 3.04 0.61 13.3 11.6 9.9 19.6 7.23 7.69
35 1.53 5.29 0.7 13.4 11.5 10.2 19.3 7.3 5.78
36 2.14 0.83 2.29 13.7 11.5 10.5 20 7.83 5.85
37 1.94 4.38 2.44 13.7 11.6 10.7 19 7.17 6.43
38 1.56 4.52 2.37 13.5 11.8 10.8 19.7 7.43 6.82
39 0.78 3.8 1.67 13.4 10.6 11.14 19.5 7.23 7.86
40 1.14 3.93 2.2 13.1 11.6 9.33 20.1 7.83 7.28
41 0.99 4.71 2.21 12.6 16.9 9.46 19.9 7.8 7.53
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No. Of 
Fiber

PS so lu tion in Ethylacetate
10%(w/v) 20%(w/v) 30%(w/v)

7cm 10cm 15cm 7cm 10cm 15cm 7cm 10cm 15cm
42 0.92 2.48 1.09 11.6 17.5 11.8 20.7 7.93 7.54
43 1.03 3.48 1.76 11.2 17.1 12.1 23.6 7.86 7.33
44 1.05 1 2.32 14.3 17.9 11.9 21.5 7.69 5.4
45 1.46 1.38 2.07 14.4 16.5 12.8 22.7 7.41 7.47
46 1.16 1.12 1 13.5 17.1 13 23.6 7.69 4.24
47 1.46 1.22 0.62 12.9 17.4 12.9 23.6 7.75 5.88
48 0.91 1.21 0.8 12.5 11.7 13 23.8 7.62 4.66
49 0.84 3.88 1.41 12.4 11.5 12.2 23.5 7.68 7.65
50 1.21 2.17 0.7 13.3 10.7 12 19.5 7.83 7.66
51 2.71 1.45 2.15 14.3 14.8 11.9 10.4 7.72 12.6
52 2.65 1.31 2.09 14 14 12.3 10.3 7.74 12.5
53 2.35 1.24 2.47 11.9 13.8 12 10.1 7.76 12.6
54 2.55 2.25 3.16 11.7 12.5 11.7 10.5 7.66 12.6
55 2.68 2.29 2.13 13.7 12.2 12 10.4 7.84 12.7
56 3.84 3.21 2.15 13.2 11.9 12 10.3 6.21 7.25
57 3.95 5.46 1.15 5.59 11.8 11.8 10.1 6.43 7.54
58 3.54 2.31 0.59 5.34 15.2 11.6 10.6 6.35 4.49
59 3.76 1.28 3.04 5.65 15.3 11.5 10.3 6.3 7.65
60 2 2 1.25 6.11 15.9 11.7 5.56 6.33 7.56
61 2.41 4.42 1.49 9.71 16 11.5 5.53 7.84 12.7
62 2.44 2.56 1.09 9.86 16.1 12.7 5.44 7.78 12.8
63 2.66 2.31 2.46 10.3 15 12.7 5.18 7.71 12.9
64 2.71 2.22 2.62 9.7 14.7 12.9 5.25 7.86 12.7
65 2.92 2.14 1.55 9.85 14.8 10.9 5.74 7.7 12.9
66 2.95 2.24 2.43 10.2 15.4 10.2 6.03 7.43 7.31
67 0.82 2.51 1.9 10.1 16 10.7 6.03 7.36 7.03
68 1.13 3 1.94 9.7 15.4 10.5 5.59 7.43 6.93
69 0.81 5.84 1.33 12.6 15.5 10.6 5.94 7.43 7.25
70 1.13 2.56 1.86 14.8 15.4 11 6.06 7.36 7.28
71 2.32 2.35 1.82 14.9 14.9 10.5 5.83 7.44 12.8
72 2.43 4.55 1.49 13.9 15.3 10.7 5.33 5.87 12.8
73 2.2 2.29 1.8 12.9 10.5 12.3 5.68 5.61 12.7
74 2.13 2.31 2.2 11.6 10.7 11.6 5.48 7.24 12.5
75 3.86 3.42 1.46 11.8 10.2 11.7 5.01 1 6.71 12.9
76 2.21 3.65 4.13 4.98 15 11.4 10.7 7.66 7.37
77 2.2 3.97 3.84 4.83 15.7 11.3 10.9 7.66 7.32
78 2.09 3.01 0.87 5.21 15.4 11.6 10.6 7.55 7.39
79 1.3 2.77 2.19 5.21 16.5 11.5 10.8 7.32 7.37
80 1.3 1.38 2.53 5.16 16.2 11.4 11 7.21 7.32
81 1.7 1.47 0.78 5.4 15.5 14.2 11.4 7.32 6.05
82 0.86 1.31 0.47 5.57 15.6 14.2 11 7.31 10.7
83 1.23 1.12 0.47 5.4 15.2 14.8 10.8 7.73 10.9
84 1.03 1.53 1.01 5.46 13.7 12.5 10.9 7.46 10.8
85 1.14 1.79 0.54 5.53 13.4 12.4 11 7.8 10.8
86 4 1.6 0.59 5.5 12.8 12.7 10.6 7.91 10.4
87 2.29 2.01 0.95 5.5 13.3 12.6 10.5 8.08 10.4



No. Of 
Fiber

PS so lu tion in Ethylacetate
10%(w/v) 20%(w/v) 30%(w/v)

7cm 10cm 15cm 7cm 10cm 15cm 7 cm 10cm 15cm
88 1.23 1.35 0.99 5.57 13.8 14.3 10.4 8.02 10.1
89 1.3 1.86 4.17 5.46 14.2 11.9 11.1 8.02 9.79
90 1.4 2.6 3.58 5.21 14.7 12.6 10.9 8.42 9.53
91 1.41 2.24 0.86 4.98 14.9 11.5 10.9 8.25 9.01
92 1.89 3.71 0.94 4.8 14.9 14.5 10.8 8.22 8.98
93 1.15 1.56 1.6 5.02 14.4 12.1 10.8 8.17 10.5
94 0.97 1.52 1.82 4.66 15.6 12.6 10.9 8.03 10.3
95 0.91 1.36 3.51 4.47 14.2 12.7 10.9 8.42 10.4
96 0.7 1.31 0.64 4.95 13.2 12.3 10.8 7.71 7.64
97 3.75 2.39 0.61 4.95 13.4 12.3 10.7 7.68 7.93
98 1.47 2.16 0.59 5.28 12.9 12 11 6.7 7.46
99 1.56 2.31 1.48 5.13 13.2 14.3 10.9 6.6 7.66
100 1.56 2.86 0.7 5.27 15.2 11.9 10.4 8.32 7.71
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Appendix c Chromatogram of polymer pellets

SampleName PS685D 
Vial 2
Injection 1
Injection Volume 100.00 ul
Channel SATIN
Run Time 22.0 Minutes

Auto-Scaled Chromatogram

Sample Type Broad Unknown
Date Acquired 9/23/03 10:48:54 AM
Acq Method Set MethR_TWF_30C_8 
Processing Method ProcR_THF_30C_8 
Date Processed 9/23/0312:25:34 PM

MW Distribution 
Toy Area

Peak Results
32 Name Ml Mv M5 Mz Mz+1 ftfydispersity
1 Peakl 118604 238614 225326 561326 882796 2.517739

Figure Cl Chromatogram o f  PS pellet (685 D)
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Appendix D Scanning electron micrographs of as-spun polystyrene fibers.

10%(w/v) 20kV 7cm 10%(w/v) 20kV 10cm 10%(w/v) 20kv 15cm

10%(w/v) 15kV 10cm 10%(w/v) 20kV 10cm

20%(w/v) 20kV 7cm 20%(w/v) 20kV 10cm

20%(w/v) 15kV 10cm 20%(w/v) 20kV 10cm

10%(w/v) 25kv 10cm

20%(w/v) 20kV 15cm

Figure D1 SEM of as-spun polystyrene fibers from solutions of polystyrene 
in benzene (at low magnificat)
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30%(w/v) 20kV 7cm

10%(w/v) 20kV 10cm

10%(w/v) 20kV 10cm

20%(w/v) 20kV 10cm

10%(w/v) 20kV 15cm

10%(w/v) 25kv 10cm

20%(w/v) 25kv 10cm

10%(w/v) 20kV 7cm

20kV 7cm2

10%(w/v) 15kV 10cm

Figure D2 SEM of as-spun polystyrene fibers from solutions of polystyrene in 
butyl acetate (at low magnificat)
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10%(w/v) 20kV 7cm

10%(w/v) 15kV 10cm

20%(w/v) 15kV 10cm

10%(w/v) 20kV 10cm

10%(w/v) 20kV 10cm

20%(w/v) 20kV 10cm

10%(w/v) 20kV 15cm

10%(w/v) 25kV 10cm

Figure D3 SEM of as-spun polystyrene fibers from solutions of polystyrene in 
carbontetrachloride (at low magnificat)
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10%(w/v) 20kV 7cm
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H1ËC \ 1/3 x-n

10%(w/v) 15kV 10cm 10%(w/v) 20kV 10cm 10%(w/v) 25kV 10cm

10%(w/v) 20kV 10cm 10%(w/v) 20kV 15cm

20%(w/v) 20kV 7cm 20%(w/v) 20kV 10cm 20%(w/v) 20kV 15cm

20%(w/v) 15kV 10cm

30%(w/v) 20kV 7cm

20%(w/v) 20kV 10cm

30%(w/v) 20kV 10cmV ) , V ; '1 1 - . / .
. f ;J; />.. i (น f i \  1 : 'i l k  %. Y . ■■'‘น / ;  -'fi I* / ,; ■ ’ \ y V : ... '•1 ». • 1 Aไ-! <1 \  \  ■ 1------ X afcrkf, ' •iOlvW •ชุ®.*.!IS

20%(w/v) 25kV 10cm

30%(w/v) 20kV 15cm

30%(w/v) 15kV 10cm 30%(w/v) 20kV 10cm 30%(w/v) 25kV 10cm

Figure D4 SEM of as-spun polystyrene fibers from solutions of polystyrene in
chlorobenzene (at low magnificat)
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3 0 % (w /v ) 15kV 10cm

20 k V  10cm

30% (w /v ) 20kV  10cm

10% (w /v ) 2 0 k V  15cm

2 0 % <w /v) 2 5 k v  10cm

3 0 % (w /v ) 25 k V  10cm

Figure D5 SEM of as-spun polystyrene fibers from solutions of polystyrene in
chloroform (at low magnificat)
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10% (w /v) 20kV  7cm

10 % (w /v ) 15kV 10cm

2 0 % (w /v ) 20kV  7cm

2 0 % (w /v ) 15kV 10cm

3 0 % (w /v ) 20kV  7cm

3 0 % (w /v ) 15kV 10cm

10% (w /v) 20 k V  10cm

10% (w /v) 2 0 k V  10cm

2 0 % (w /v ) 2 0kV  10cm

2 0 % (w /v ) 2 0kV  10cm

3 0% (w /v ) 2 0kV  10cm

30% (w /v ) 20 k V  10cm

10% (w /v) 2 0kV  15cm

10% (w /v) 25kV  10cm

2 0 % (w /v ) 20 k V  15cm

2 0 % (w /v ) 2 5 k v  10cm

3 0 % (w /v ) 20kV  15cm

3 0 % (w /v ) 2 5kV  10cm

Figure D6 SEM of as-spun polystyrene fibers from solutions of polystyrene in
dichloroethane (at low magnificat)
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10% (w /v ) 15kV 10cm

2 0 % (w /v ) 15kV  10cm

3 0 % (w /v ) 15kV  10cm

10% (w /v ) 20 k V  15cm

20% (w /v ) 2 0kV  10cm

10% (w /v) 2 5 k V  10cm

30% (w /v) 20 k V  10cm 3 0 % (w /v ) 25 k V  10cm

Figure D7 SEM of as-spun polystyrene fibers from solutions of polystyrene in
DMF (at low magnificat)
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10% (w /v ) 20kV  7cm

10% (w /v ) 15kV 10cm

2 0 % (w /v ) 20kV  7cm

2 0 % (w /v ) 15kV  10cm

3 0 % (w /v ) 20kV  7cm

3 0 % (w /v ) 15kV  10cm

10% (w /v) 20kV  10cm 10% (w /v ) 2 0kV  15cm

10% (w /v) 2 0kV  10cm

2 0 % (w /v ) 20kV  10cm

2 0% (w /v ) 2 0kV  10cm

10% (w /v) 25 k V  10cm

2 0 % (w /v ) 20kV  15cm

2 0 % (w /v ) 2 5 k v  10cm

3 0 % (w /v ) 20kV  15cm

3 0 % (w /v ) 2 5kV  10cm

Figure D8 SEM of as-spun polystyrene fibers from solutions of polystyrene in
dioxane (at low magnificat)



74

10% (w /v) 20kV  7cm

30% (w /v) 15kV 10cm

20kV  7cm

2 0 % (w /v) 15kV 1 0 cm

10% (w /v) 20kV  10cm

1 0 % (w/v) 2 0 kV 1 0 cm

30% (w /v) 20kV  10cm

10% (w /v) 20kV  15cm

30% (w /v) 25kV  10cm

Figure D9 SEM of as-spun polystyrene fibers from solutions of polystyrene in
ethyl acetate (at low magnificat)
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10% (w /v) 20kV  7cm 10% (w /v) 20kV  10cm

H I
10% (w /v) 15kV 10cm 1 0 % (w /v) 2 0 kV 1 0 cm

20°o (\\ \ )  20kV  7cmp i p m u
20% (w /v) 15kV 10cm 20% (w /v) 20kV  10cml l i p B Ê 1
30% (w /v) 20kV  7cm 30% (w /v) 2 0 kV 1 0 cmf i l l 1 1 1 1
30% (w /v) 15kV 10cm 30% (w /v) 20kV  10cm

Figure DIO SEM of as-spun polystyrene fibers from
in MEK (at low magnificat)

10% (w /v) 20k V  15cm

10% (w /v) 25k V  10cm

2 0 % (w /v) 2 5 k v  1 0 cm

30% (w /v) 25kV  10cm  

so lu tion s o f  polystyrene
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20% (w /v) 20kV  7cm

20% (w /v) 15kV 10cm

1 0 % (w /v) 2 0 kV 1 0 cm

20kV  15cm

2 0 % (w /v) 2 5 k v  1 0 cm

20% (w /v) 20kV  10cm

20% (w /v) 20kV  10cm

F i g u r e  D l l  SEM  o f  as-spun polystyrene fibers from so lu tion s o f  polystyrene  
in THF (at low  m agnificat)
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10% (w /v) 20kV  7cm

M T EC i& K V  k IS

20kV  7cm2

30% (w /v) 20kV  7cm

30% (w /v) 15kV 10cm

#
MTEC JOf'K x»5 31 safe

10% (w /v) 25kV  10cm

20% (w /v) 20kV  15cm

30% (w /v) 25kV  10cm

Figure D12 SEM of as-spun polystyrene fibers from solutions of polystyrene
in toluene (at low magnificat)
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10%(w/v) 20kV 7cm

10%(w/v) 15kV 10cm

10%(w/v) 20kV 10cm

10%(w/v) 20kV 10cm

10%(w/v) 20kV 15cm

20%(w/v) 25kV 10cm

20kV 10cm

20%(w/v) 20kV 10cm

30%(w/v) 20kV 7cm

Figure D13 SEM of as-spun polystyrene fibers from solutions of polystyrene 
in butyl acetate (at 2000x)



79

10%(w/v) 20kV 15cm10%(w/v) 20kV 7cm 10%(w/v) 20kV 10cm

10%(w/v) 15kV 10cm 10%(w/v) 20kV 10cm 10%(w/v) 25kV 10cm

Figure D14 SEM of as-spun polystyrene fibers from solutions of polystyrene 
in carbontetrachloride (at 2000x)
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J .

10%(w/v) 20kV 15cm

20%(w/v) 20kV 7cm 20%(w/v) 20kV 10cm 20%(w/v) 20kV 15cm

30%(w/v) 20kV 7cm 30%(w/v) 20kV 10cm

30%(w/v) 15kV 10cm 30%(w/v) 20kV 10cm

30%(w/v) 20kV 15cm

30%(w/v) 25kV 10cm

F i g u r e  D 1 5  SEM of as-spun polystyrene fibers from solutions of polystyrene
in chlorobenzene (at 2000x)
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10%(w/v) 15kV 10cm

20%(w/v) 15kV 10cm

30%(w/v) 15kV 10cm

\s  HTEC 20I-." ะะ*! 0 0 0  Î2n.ta

10%tw/vt 20kV 1 Ocr

10%(w/v) 20kV 10cm

2 0 kV 10cm

20%(w/v) 20kV 10cm

30%(w/v) 20kV 10cm

30%(w/v) 20kV 10cm

20%(w/v) 25kV 10cm

30%(w/v) 20kV 15cm

30%(w/v) 25kV 10cm

F i g u r e  D16 SEM of as-spun polystyrene fibers from solutions of polystyrene
in chloroform (at 2000x)
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1 0 % ( w /v )  2 0 k V  7 c m

10 % ( w /v )  15 k V  1 0 c m

2 0 % ( w /v )  15 k V  1 0 c m

3 0 % ( w /v )  1 5 k V  1 0 c m

1 0 % (w /v )  2 0 k V  1 0 c m

1 0 % (w /v )  2 0 k V  1 0 c m

2 0 % ( w /v )  2 0 k V  1 0 cm

2 0 % ( w /v )  2 0 k V  1 0 c m

3 0 % (v v /v )  2 0 k V  1 0 c m

3 0 % ( w /v )  2 0 k V  1 0 c m

1 0 % ( w /v )  2 0 k V  1 5 c m

3 0 % ( w /v )  2 5 k V  1 0 c m

10 % ( w /v )  2 5 k V  1 0 c m

2 0 k V  1 5 c m

2 0 % ( w /v )  2 5 k v  1 0 c m

Figure D17 SEM of as-spun polystyrene fibers from solutions of polystyrene
in dichloroethane (at 2000x)
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1 0 % ( w /v )  2 0 k V  7 c m  1 0 % (w /v )  2 0 k V  1 0 c m

2 0 k V  1 0 c m

1 0 % ( w /v )  1 5 k V  1 0 c m 1 0 % (w /v )  2 0 k V  1 0 cm

2 0 k V  7 c m

3 0 % ( w /v )  1 5 k V  1 0 c m  3 0 % ( w /v )  2 0 k V  1 0 c m

Figure D18 SEM of as-spun polystyrene fibers from
in DMF (at 2000x)

1 0 % ( w /v )  2 0 k V  1 5 c m

1 0 % (w /v )  2 5 k v  1 0 c m

3 0 % ( w /v )  2 5 k V  1 0 c m  

s o lu t i o n s  o f  p o ly s t y r e n e
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1 0 % ( w /v )  2 0 k V  7 c m 10 % ( w /v )  2 0 k V  1 0 c m

1 0 % (w /v )  2 0 k V  1 0 c m

Figure D19 S E M  o f  a s - s p u n  p o ly s t y r e n e  f ib e r s  fr o m  s o lu t i o n s  o f  p o ly s t y r e n e  
in  d i o x a n e  (a t  2 0 0 0 x )
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1 0 % ( w /v )  2 0 k V  7 c m

3 0 % ( w /v )  2 0 k V  7 c m

3 0 % ( w /v )  1 5 k  V  1 0 c m

1 0 % (w /v )  2 0 k V  1 0 c m  1 0 % ( w /v )  2 0 k V  1 5 c m

2 0 k V  1 5 c m

3 0 % ( w /v )  2 5 k V  1 0 c m

2 0 % ( w /v )  2 0 k V  1 0 c m

2 0 k V  1 0 cm3

3 0 % ( w /v )  2 0 k V  1 0 c m

Figure D20 SEM of as-spun polystyrene fibers from solutions of polystyrene
in ethyl acetate (at 2000x)



10%(w/v) 15kV 10cm 10%(w/v) 20kV 10cm

20kV 10cm

20%(w/v) 15kV 10cm 20%(w/v) 20kV 10cm

30%(w/v) 15kV 10cm 30%(w/v) 20kV 10cm

30%(w/v) 20kV 10cm

10%(w/v) 25kV 10cm

30%(w/v) 25kV 10cm

Figure D21 SEM of as-spun polystyrene fibers from solutions of polystyrene
in MEK (at 2000x)
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10%(w/v) 15kV 10cm

20%(w/v) 15kV 10cm 20%(w/v) 20kV 10cm

10%(w/v) 20kV 15cm

20%(w/v) 25kV 10cm

10%(w/v) 20kV 10cm

10%(w/v) 20kV 10cm

2 0 %(w/v) 20kV 15cm

Figure D22 SEM of as-spun polystyrene fibers from solutions of polystyrene 
in THF (at 2000x)
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20%(w/v) 15kV 10cm

20%(w/v) 20kV 10cm

20%(w/v) 20kV 10cm

2 0 %(w/v) 20kV 15cm

2 0 %(w/v) 25kv 10cm

30%(w/v) 20kV 7cm 30%(w/v) 20kV 10cm 30%(w/v) 20kV 15cm

30%(w/v) 15kV 10cm 30%(w/v) 20kV 10cm 30%(w/v) 25kV 10cm

Figure D23 SEM of as-spun polystyrene fibers from solutions of polystyrene 
in toluene (at 2000x)
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Appendix E Histrogram of as-spun polystyrene fibers.
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Figure E l Diameter of Received as-spun fiber from PS in 1,2-dichloroethane
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Figure E2 Diameter of Received as-spun fiber from PS in dimethylformamide
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F ig u r e  E3 Diameter of Received as-spun fiber from PS in ethyl acetate
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Figure E4 Diameter of Received as-spun fiber from PS in MEK
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A p p e n d ix  F  I n f lu e n c e  o f  d is t a n c e  b e tw e e n  t ip  to  c o l le c t o r  w i t h  d ia m e t e r  

o f  a s - s p u n  p o ly s ty r e n e  f ib e r

D ic h lo ro e th a n e

Distance between tip to collector [cm]

D M F

Distance between tip to collector [cm]

M E K E th y l a c e ta te

Distance between tip to collector [cm] Distance between tip to collector [cm]

F ig u r e  F I  Graph between diameter of obtained fiber and distance between tip to collector
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Appendix G Influence of applied voltage with diameter of as-spun 

polystyrene fiber

Dichloroethane DMF

MEK Ethyl acetate

A p p lied  vo ltage [kV] A pplied  vo ltage  [kV]

Figure G1 Graph betw een  diam eter o f  obtained fiber and applied vo ltage
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