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APPENDICES

Appendix A Effect of applied electrical field strength (i.e. 1:1, 2:1, and 3:1) on
the fiber diameter and electrospinnability. Under positive polarity emitting
electrode

Tahle AL Fiber diameter and electrospinnability of as-spun PS fibers

Solution conditions Processing conditions Results
PS applied  collection Fiber Electro-
concentration ~ Solvent voltage distance diameter  spinnability
(%o) k) m  (pm 0

10 DCE / 1 0.82+0.22 47.64
10 DCE 14 1 0.90 + 0.26 44.47
10 DCE 2 1 1.07£0.24 40.22
10 DCE 25 25 1.150.26 31.62
10 DCE 25 125 1.24 £0.24 51.95
10 DCE 25 8.3 142 +0.29 55.55
20 DCE ! 1 , ,
20 DCE 14 i | |
20 DCE 2 1 516+ 1.27 25.25
20 DCE 25 25 4.80 £2.38 29.09
20 DCE 25 125 5.08 + 1.22 3170
20 DCE 25 8.3 6.87 174 35.09
30 DCE 1 1 2.50 £0.47 78.08
30 DCE 14 1 5.27 +0.61 65.77
30 DCE 2 1 6.70 + 1.18 38.12
30 DCE 25 25 4.40 £ 1.06 26.57
30 DCE 25 125 5.08 + 1.22 26.89
30 DCE 25 8.3 5.53 + 1.87 36.17
10 DMF 1 1 1.250.31 59.16
10 DMF 14 1 162 +0.37 5451
10 DMF 2 1 2.02 1054 46.21
10 DMF 25 25 2.1940.52 21.62
10 DMF 25 125 2.35 10.58 62.24

10 DMF 25 8.3 2.47£0.51 69.18



Table Al (cont.) Fiber diameter and electrospinnability of as-spun PS fibers

Processing conditions

Solution conditions

PS applied
concentration  Solvent voﬁage

(%wiv) (kV)
20 DMF 1
20 DMF 14
20 DMF 2
20 DMF 25
20 DMF 25
20 DMF 25
30 DMF 1
30 *DMF 14
30 DMF 2
30 DMF 25
30 DMF 25
30 DMF 25
10 EA 1
10 EA 14
10 EA 2
10 EA 25
10 EA 25
10 EA 25
20 EA 1
20 EA 14
20 EA 2
20 EA 25
20 EA 25
20 EA 25

collection
distance
(cm)
T

Results
Fiber Electro-
diameter  spinnability

(pm) g%)
250 £0.47 59.90
3.22£0.71 58.41
429+ 0.66 51.72
3.01£0.37 7197
3.28 £0.64 7413
478 £ 050 66.21
5.74+0.74 53.82
8.47 +0.60 60.62
1150+ 177 4470
793 + 0.63 62.84
829+ 1.3 62.23
15.70 £ 1.69 67.12
0.64 +0.16 20.55
1.34 £0.33 23.02
0.77 £0.25 28.73
1.04 +0.26 30.61
113 £0.29 36.17
349 +0.15 38.54
6.92 + 1.47 39.36
742+ 1,08 34.87
8.90+2.83 24.64
9.70 £ 1.65 21.03
21.60 £8.47 59.73
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Tabie Al (cont.) Fiber diameter and electrospinnability of as-spun PS fibers

Solution conditions ~ Processing conditions Results
PS applied  collection Fiber Electro-
concentration  Solvent voﬁage distance diameter  spinnability
(Yowlv) kv) — (cm) (pm) (;/o)
30 EA 1 1 353 +0.53 41.20
30 EA 14 1 821+ 159 42,10
30 EA . 1 1521 +2.25 2674
30 EA 25 25 1320£3.35 42,62
30 EA 25 125 21.00£2.89 4851
30 EA 25 8.3 23.90£3.95 5419
MEK 1 1 096 0.24 41.20
MEK 14 1 1.260.28 46.25
MEK .. 1 128 +0.27 52.28
MEK — 25 25 1.2540.25 29.72
MEK 25 125 1.320.26 21.22
MEK 25 8.3 1.44 £0.23 29.63
MEK 1 7 351 0.52 45.73
MEK 14 1 1201221 51.20
MEK .. 1 823+ 188 3431
MEK 25 25 478 £0.85 4883
MEK 25 125 6.36 £ 1.10 50.83
. MEK 25 8.3 1.30£ 174 50.38
30 MEK 1 1 9.78£0.97 65.63
30 MEK 14 1 1149+ 106  59.98
30 MEK .. 1 13594208  50.29
30 MEK 25 25 8851 147 55.12
30 MEK 25 125 9.23+0.98 48.42

30 MEK 25 8.3 1150+3.49 5488
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Appendix B Effect of applied electrical field strength (i.e. 1.1, 2:1, and 3:1) on
the fiber diameter and electrospinnability. Under negative polarity emitting
electrode

Table B1 Fiber diameter and electrospinnability of as-spun PS fibers

Solution conditions Processing conditions Results
PS aplolied collection Fiber Electro-
concentration ~ Solvent voltage  distance diameter  spinnability
(6w k) (em) (om) %
. DCE 1 1 . .
DCE 14 1 0.870.17 32.84
DCE .. 1 0.92+0.22 38.90
DCE 25 25 . 10,18 15.70
DCE 25 125 .00 20.26 46.06
DCE 25 8.3 1.15£0.23 57.17
DCE 1 1 02022 12.78
DCE 14 1 2.87+0.48 49.46
DCE . 7 3270.44 66.44
DCE 25 25 3.09£0.65 45.07
DCE 25 125 312+ 102 60.65
. DCE 25 8.3 418 £0.79 65.56
30 DCE 1 1 . .
30 DCE 14 1 | |
30 DCE . 1 4,00 £ 0.44 45.17
30 DCE 25 25 5921 1.30 20.85
30 DCE 25 125, 1130b18 5262
30 DCE 25 8.3 1210+2.45 5274
DMF 1 1 . -
DMF 14 1 1.28+0.24 32.70
DMF .. 1 131 +0.23 21.34
DMF 25 25 132 +0.37 4221

DMF 25 125 193 £0.35 7043
DMF 25 8.3 3.62+0.67 64.51



Table Bl (COHt.) Fiber diameter and electrospinnability of as-spun PS fibers

Solution conditions ~ Processing conditions
PS applied  collection
concentration  Solvent voﬁage distance
(% Iv) (kV) (cm)
. DMF 1 1
DMF 14 1
DMF .. 1
DMF 25 25
DMF 2% 125
. DMF 25 8.3
30 DMF 1 1
30 DMF 14 1
30 DMF .. 1
30 DMF 2% 25
30 DMF 25 125
30 DMF %5 8.3
. EA 1 7
EA 14 1
EA = 7
EA 25 25
EA 25 125
EA 25 8.3
EA 1 1
EA 14 1
EA . 7
] EA 25 25
EA 25 125
EA 25 8.3

Results
Fiber Electro-
diameter  spinnability

(pm) (%)
193 £0.58 29.75
5.90+2.20 23.35
746+ 119 34.55
8.39 1.60 62.90
8.60 £ 1.66 65.25
9.10+ 1.96 74.64
2.12 +0.30 66.05
5.71 £0.74 57.04
9.56 + 1.93 50.78
1291 121 3451
8.55 1 152 36.06
1,04 £0.27 29.02
116+ 0.39 30.29
0.75£0.18 42.82
1.24 +0.29 41.58
2.73£0.81
7,52+ 191

3955
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Table B1 (cont.) Fiber diameter and electrospinnability of as-spun PS fibers

Solution con< itions ~ Processing conditions
PS applied  collection
concentration  Solvent voﬁage distance
(%wiv) (kV) (cm)
30 1 1
30 EA 14 1
30 EA . 1
30 EA 25 25
30 EA 25 125
30 EA 25 8.3
. MEK 7 1
MEK 14 1
MEK .. 7
MEK 25 25
MEK 25 125
MEK 25 8.3
MEK 7 F
MEK 14 7
MEK .. 7
MEK 25 25
MEK 25 125
. MEK 25 8.3
30 MEK 7 1
30 MEK 14 1
30 MEK .. 1
30 MEK 25 25
30 MEK 25 125
30 MEK 25 8.3

Results
Fiber Electro-
diameter  spinnability

(pm) (%)
26.80 £3.54 55.90
16.50 £6.65 62.29
31.40 £3.06 82.60
55.50 +9.60 35.25
150£0.32 29.55
1.08 £0.26 1743
1.66 £0.38 33.30
4.19£ 1.03 3471
5.76 1 1.85 43,02
6.06£0.90 7114
5.52t 161 38.57
6.04+ 1.29 10.38
6.19 + 1.65 62.29
4101331 55.31
1510+ 231 31.92
3.00£0.53 19.29
3.10£0.82 29.82
4.6910.88 52.66
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Appendix ¢ Effect of applied electrical field strength (i.e. 15 kV/10 cm,
20 kV/10 cm, and 25 kV/10 ¢cm) on the fiber diameter and electrospinnability.
Under positive polarity emitting electrode

Table CI Fiber diameter and electrospinnability of as-spun PS fibers

Solution conditions ~ Processing conditions
PS applied  collection
concentration  Solvent voﬁage distance
( %owlv) (kV) (cm)
. DCE .. 1
DCE .. 3
DCE .. 15
DCE 15 o\
DCE ., y
DCE 25 ®
DCE .. 1
DCE =
DCE .. 15
DCE 15 =
DCE .. "
. DCE 25 X
30 DCE .. 1
30 DCE .
30 DCE .. 15
30 DCE 15 .
30 DCE .. .
30 DCE 25 0’
. DMF .. 1
DMF .. .
DMF .. 15
DMF 15 .
DMF ..
DMF %5

Results
Fiber Electro-
diameter  spinnability

(pm) (%)
0.63 £0.18 49.11
5.82+0.89 43.65
10.45¢ 173 39.80
15.7£3.47 50.20
8.3+ 1.62 54.50
1045£ 173 39.80
20.9+4.87 32.66
25.5+3.94 55.36
25.1 4,08 48.25
13.7£2.44 39.39
210+ 353 55.15
25.1 14,08 48.30
35.4+7.12 47.03
2.44+0.48 42.58
2.39+0.83 38.23
2.150.41 1751
2.09 £ 0.42 39.33
2.39+0.85 38.23
2.717+0.46 23.46



Table c1 (cont.) Fiber diameter and electrospinnability of as-spun PS fibers

Solution conditions  Processing conditions
PS . aplolied collection
concentration ~ Solvent voltage  distance
( %wlv) (kV)
. DMF .. 1
DMF .. .
DMF .. 15
DMF 15 .
DMF ..
. DMF 25 .
30 DMF .. 1
30 DMF \
30 DMF ., 15
30 DMF 15 [,
30 DMF .. 4
30 DMF 25 5
. EA : 1
EA §
EA = 15
EA 15 ~
EA g .
EA 25 ¥
EA \ 1
EA .
EA . 15
EA 15 1G
EA . .
EA 25

Results
Fiber Electro-
diameter  spinnability
(pm) (%)
17.20 +4.69 41.4
17.00£3.71 38.28
16.60 £3.06 42.73
9.17 £2.87 31.29
17.00+3.71 38.28
18.70 +4.97 51.98
4650+ 1197  56.75
28.90 £7.21 52.58
22.60 +4.14 50.80
24.20 £3.52 65.57
28.90 £7.21 52.58
30.20 +4.63 52.12
1.96 £0.45 2141
119+ 031 25.78
109+0.34 2457
0.85+0.16 21.17
1194031 25.78
1.39+0.25 25.29
6.40 + 1.60 48.33
531+ 1.04 33.74
5.00+ 1.80 29.73
499 + 159 44,52
531 +1.04 33.74
823+ 153 38.92
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Table c1 (cont.) Fiber diameter and electrospinnability of as-spun PS fibers

Solution conditions  Processing conditions
PS aplolied collection
concentration ~ Solvent voltage  distance
(70 1v) (kV) (cm)
30 EA . 1
30 EA .
30 EA . 15
30 EA 15 "
30 EA . A
30 EA 25 .
. MEK : 1
MEK A
MEK .. 15
MEK 15 {,
MEK .. 4
MEK 25 N
MEK .. 1
MEK N
MEK .. 15
MEK 15 -
MEK .. .
. MEK 25 .
30 MEK .. 1
30 MEK .
30 MEK .. 15
. MEK 15 .
30 MEK ..
30 MEK 25

Results
Fiber Electro-
diameter  spinnability

(pm) g%)
9.90 £2.27 42.03
9.78+ 1.79 37.83
8.52+0.88 21.72
9.24 £2.44 60.45
9.78 £ 1.79 37.83
17.40 £3.00 29.68
4.40£3.39 55.81
11.20+2.57 63.99
8.0012.31 59.47
6.98+ 1.88 51.22
761 +2.60 50.28
8.0012.31 59.47
10.72+ 1.76 50.13
25.10£3.76 41.40
18.9046.21 40.64
56811.16 18.61
1.71 £0.55 48.69
18.9046.21 40.64
23.90%4.56 36.26
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Appendix D Effect of applied electrical field strength (ie. 15 kV/10 cm,
20 kV/10 cm, and 25 kV/10 cm) on the fiber diameter and electrospinnability in
mixed solvent systems. Under positive polarity emitting electrode

Table D1 Fiber diameter and electrospinnability of as-spun PS fibers in DMF/DCE

Solution conditions Processing conditions Results
PS aplolied collection Fiber Electro-
concentration  DMF/DCE  voltage  distance diameter spinnability

(%wh) — (%uv)  (kv) (cm) (pm) g/?

. 15125 = 1 2.21 £0.63 30.42

75125 5 S 1124039 29.53

75125 7 15 0.8510.21 26.84

75125 15 \ 0.79£0.22 22.78

15125 , N 112039 29.53

75125 25 ) 1.9040.42 39.21

75125 /, 1 8.1010.90 68.42

75125 3 ¥ 1.64+ 154 53.68

7525 & 15 7119+ 140 4743

1525 15 = 5.68 £ 1.00 66.24

75125 = - 164+ 154 53.68

. 75125 25 . 9.32+3.09 42.86

30 75125 . 1 19.37£2.66 74.04

30 15125 N U 14.82 +3.51 45,65

30 15125 . 15 13.17 £ 155 50.00

30 15125 15 . 1388+ 1.95 47.69

30 75125 . . 14.82 £3.51 45,65

30 75125 25 . 17.65 +3.59 36.52

. 50/50 . 1 159 +0.42 53.02

50/50 . ¥ 148 +0.52 32.07

50/50 . 15 1.26£0.40 28.80

50/50 15 . 1,06 £0.31 36.61

50/50 . . 148 £0.52 32.07

50/50 25 ¥ 151 £0.42 31.67
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Table D1 (COﬂt.) Fiber diameter and electrospinnability of as-spun PS fibers IN

DMF/DCE
Solution conditions Processing conditions
PS applied  collection
concentration  DMF/DCE voﬁage distance
( Yowiv) (Goviv)  (kV) (cm)
. 50/50 . 1
50/50 .
50/50 . 15
50/50 15 é
50/50 = =
. 50/50 25 ~
30 50/50 ¢ 1
30 50/50 y N
30 50/50 y 15
30 50/50 15 \
30 50/50 . .
30 50/50 25 g
¥ 25175 % /
25175 -
25175 = 15
25175 15 1
25175 . .
25/75 25 .
25175 . 1
25175 .
25175 . 15
25175 15 .
25175 . .
. 25175 25 .
30 25175 . 1
30 25175 .
30 25175 . 15
30 25175 15 .
30 25175 .
30 25175 25

Results
Fiber Electro-
diameter  spinnability

(pm) 0
1951 157 57.68
281+ 1.20 49.%
2501 1.06 46.66
2.62 £0.87 54.59
281+ 1.20 49.96
3451 194 45.72
6.08 £ 1.65 40.65
3981t 122 38.88
386 1.07 38.93
392+ 12 4574
3981122 38.88
6.20 £ 1.46 32.19
143 £0.36 4343
119+ 0.24 24.42
111 +0.29 23.99
1181 0.36 12.78
1190.24 24.42
1.68 £0.37 41,92
8.76 £2.66 46.05
5.26 + 1.89 45.19
284+ 101 *4845
406 + 1.69 35.74
5.26+ 1.89 45.19
8.6512.96 41.81
2081 +4.32 52.16
6.27+ 1.01 64.98
5.24 + 1.06 49.40
5.06£0.94 82.89
6.27 + 1.01 64.98
761+ 123 58.06
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Table D2 Fiber diameter and electrospinnability of as-spun PS fibers in DMF/EA

Solution conditions

PS
concentration DMF/EA vo

( Yowiv)

30
30
30
30
30
30

(%oviv)
75/25
75/25
15125
75125
75/25
75/25
75125
75/25
75/25
75125
75/25
75/25
75125
75/25
75/25
75125
75/25
75/25
50/50
50/50
50/50
50/50
50/50
50/50

Processing conditions

apf)lied
tage
(kv)
i
%

5
%
5
%
15
%

collection
distance

(cm)

15

15

15

15

Results
fiber Electro-
diameter ~ spinnability

(pm) (%)
1.72 +0.50 61.92
155 +0.35 52.14
140 +0.29 26.84
145 +0.36 44,09
155 +0.35 52.14
1.85 +0.27 42.66
1080+ 1.74 2348
8.03 £ 167 31.21
503t 114 58.38
6.32 + 1.16 55.31
8.03 £ 167 31.21
827+ 142 D447
1420 £2.49 67.43
1010+ 1.77 52.67
461 £0.76 57.34
482 + 1.2 719.59
Lo 2 LT 52.67
1213 +0.76 51.27
2.00 040 20.96
165 +0.27 21.60
142 +0.28 2351
1371043 42.28
1.6510.27 27.60
171 £0.37 35.95



Tahle D2 (cont.) Fiber diameter and electrospinnability of as-spun PS fibers in

DMF/EA
Solution conditions Processing conditions
PS applied  collection
concentration  DMF/EA voﬁage distance
( Yowlv) (%oviv)  (kV) (cm)
. 50/50 . 1
50/50 .
50/50 . 15
50/50 15 /
50/50 = =
. 50/50 25 N
30 50/50 7, 1
30 50/50
30 50/50 15
30 50/50 15 v
30 50/50 A
30 50/50 25 —
. 25175 = 1
. 25175 .
. 25175 x 15
. 25/75 15 N
. 25175 . ¥
. 25175 25 y
. 25175 . 1
. 25175 ¥
o 2 25175 . 15
. 25175 15 ¥
25175 . ¥
. 25175 25 ¥
30 25/75 . 1
30 25175 .
30 25175 . 15
30 25175 15 .
30 25175 .
30 25175 25

fiber
diameter
(pm)
1.64 £0.42
151 £0.30
145£0.31
1.47 £0.34
151 £0.30
1.62 £0.28
10.10 +4.70
850 +2.58
156 £2.07
6.41 £ 1.85
8.50+2.58
174 £3.20
32.80 +5.22
2450 £5.28
367+ 141
16.30 + 7.16
2450 £5.28
28.90 +2.91
8.76 +2.66
526+ 1.89
2.84 + 101
4,06 + 1.69
526+ 1.89
8.6512.96
20.81 +4.32
6.27 £ 1.01
5.24 + 1.06
5.06+0.94
6.27 + 101
761+ 123

Results

Electro-
spinnability
)
38.34
46.44
31.60
45.71
46.44
4159
57.68
5031
52.05
57.10
59.31
45.52
50.95
50.00
42.61
58.31
50.00
6L.73
46.05
45.79
48.45
35.74
45.79
41.81
52.16
64.98
49.40
82.89
64.98
58.06



Table D3 Fiber diameter and electrospinnability of as-spun PS fibers in DMF/MEK

Solution conditions

PS |
concentration
( Yowiv)

30
30
30
30
30
30

(%viv)
75/25
75125
75/25
75125
75/25
15125
75/25
75125
75/25
75/25
75125
75/25
75125
75/25
75125
75125
75125
75/25
50/50
50/50
50/50
50/50
50/50
50/50

Processing conditions
a
DMF/MEK vg

lolied
tage
(kV)
I
%

15
%
15
%
15
%

collection
distance
(cm)
T

15

15

15

15

Results
Fiber Electro-
diameter ~ spinnability

(pm) SJ/%’)
8.69£2.13 30.70
6.36 £2.62 52.22
6.00 £ 1.75 24,00
411 +0.99 64.33
6.36 £2.62 52.22
1541 1.24 67.59
4,73 £0.91 43.96
471 +0.94 54.39
4.47 +0.81 56.14
4,03 +0.72 64.66
471 £0.94 54.39
495+ 1.16 52.52
10,04 £3.84 13.76
5.62 £0.64 56.77
499 + 1.07 50.00
5.33 £0.84 47,95
5.62 £0.64 56.77
10.23£2.15 58.66
107+ 146 12.44
490+ 141 40.32
3.50£0.74 4301
444+ 1.32 . 41.52
490+ 141 40.32
760+ 1.97 38.93
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Table D3 (cont.) Fiber diameter and electrospinnability of as-spun PS fibers in

DMF/MEK

Solution conditions Processing conditions
PS applied  collection
concentration  DMF/MEK voﬁage distance

( Yowiv) (Qoviv) (k) (cm)

. 50/50 . 1

50/50 .

50/50 . 15

50/50 15 .

50/50 = =

. 50/50 25 N

30 50/50 1

30 50/50 \

30 50/50 /, 15

30 50/50 15 \

30 50/50 . .

30 50/50 25 ,

. 25175 . 1

25/75 =

25175 . 15

25175 15 ?

25175 . I

25175 25 .

25175 . 1

25175 .

25175 G 15

25175 15 .

25/75 . .

. 25175 25 .

30 25175 . 1

30 25175 .

30 25175 . 15

30 25175 15 .

30 25175 .
30 25075 25

Results
Fiber Electro-
diameter spinnability
(pm) o
3.09£0.91 80.63
2.80£0.52 58.92
2.49£0.51 61.76
3.0510.92 1337
2.80£0.52 58.92
4.46 £0.81 56.11
34.77£7.09 60.52
18.09£3.27 50.38
1381 £4.12 43.85
17.10 £ 3.86 51.23
18.09£3.27 50.38
21,19 £ 4.97 49.88
.12+ 129 56.82
399t 104 B4.71
3191 0.67 3340
414 £0.79 48,64
427 £2.91 54,71
5.30 £ 158 63.17
2.70 £ 0.69 49.46
2.63 £0.61 66.15
2.30 £0.47 50.81
2.46£0.59 60.19
2.63 £0.61 66.15
2.86£0.51 47.24
20.50 £5.01 44,68
1610 1.99 32.92
12551 163 25.06
15.72 £5.02 31.69
1610+ 1.99 32.92
18.68 £3.20 2131



Appendix E Effect of 1% (w/v) salt addition on the fiber diameter. The applied
electrical field strength was 20 kV/15 cm

PS Types fiber
concentration ~ solvent  of salt diameter
( %owlv) (%oviv) (pm)
30 DMF LiCl 3587+ 1411

oo KCl 36.16  3.15
30 DMF/DCE  LICl  30.07+ 11.96
15125 KC1 3111 £3.16
30 DMF/EA  LiCl 3449+ 1131
7525 KCL 35.02 £ 3.16
30 DMF/MEK  LICl  30.09 + 10.61
7525 KCl 34.48 1 4.29



Appendix F SEM images

Figure FI SEM images: Effect of applied electrical field strength (i.e. 1:1, 2:1, and
3:1) either by fixing the collection distance (i.e. 7 kV/7 cm, 14 kV/7 cm, and 2L kV/7
cm) or by fixing the applied voltage (i.e. 25 kV/25 cm, 25 kV/125 cm, and
25 kV/8.3 cm) on the fiber diameter. Under positive polarity of the emitting
electrode.
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Figure FI.I  SEM images (at a magnification of 500 and the scale bar shown is for
50 (am) of as-spun PS fibers in DCE.
Remark - means jet has not been found under this condition



wiv) 25 KVI5 cm 30%(wi) 25 V125 o 30%(w/v) 25 KVIB. om

3%(

Figure F1.2 SEM images (at a magnification of 500 and the scale bar shown is for
50 pm) of as-spun PS fibers in DMF.
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30%(w/v) 25 KVID5 c 30%(W/v) 2% KVIL25 om 30%(wiv) 2

Figure F1.3  SEM images (at a magnification of 500 and the scale bar shown is for
50 pm) of as-spun PS fibers in EA.
Remark - means jet has not been found under this condition
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30%(W/v) 25 KVIZ5 o 30%(wiv) 25 kV/12.5 cm 30%(W/v) 2 KV/B.3 on

Figure F14  SEM images (at a magnification of 500 and the scale bar shown is for
50 pm) of as-spun PS fibers in MEK.
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Figure F2 SEM images: Effect of applied electrical field strength (i.e. 1:1, 2:1, and
3:1) either by fixing the collection distance (i.e. 7 kV/7 cm, 14 kV/7 cm, and 21 kV/7
cm) or by fixing the applied voltage (i.e. 25 kV/25 cm, 25 kV/125 cm, and 25
kV/8.3 cm) on the fiber diameter. Under negative polarity of the emitting electrode.



10%(wiv) 7 kVIT cm

) 25 2 5 em

0%l

30%(wiv) 25 KVI25 om

Figure F2.1  SEM images (at a magnification of 500 and the scale bar shown is for
50 (am) of as-spun PS fibers in DCE.
Remark - means jet has not been found under this condition
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Figure F2.2  SEM images (at a magnification of 500 and the scale bar shown is for
50 pm) of as-spun PS fibers in DMF.
Remark - means jet has not been found under this condition
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Figure F2.3  SEM images (at a magnification of 500 and the scale bar shown is for
50 pm) of as-spun PS fibers in EA,
Remark - means jet has not been found under this condition
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Figure F2.4  SEM images (at a magnification of 500 and the scale bar shown is for
50 jam) of as-spun PS fibers in MEK.
Remark - means jet has not been found under this condition
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Figure F3 SEM images: Effect of applied voltage by fixing the collection distance
(i.e. 15 kV/10 cm, 20 kV/10 cm, and 25 kV/10 ¢cm) and effect of collection distance
by fixing the applied voltage (i.e. 20 kV/7 cm, 20 kV/10 cm, and 20 kV/15 cm) on
the fiber diameter. Under positive polarity of the emitting electrode.
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Figure F3.1a SEM images (at a magnification of 500 and the scale bar shown is for

50 pm) of as-spun PS fibers in DCE.
Remark - means jet has not been found under this condition
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Figure F3.1b SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 pm) of as-spun PS fibers in DCE.
Remark - means jet has not been found under this condition



300K 15 VIO o 30%(ui) 20 KVILD e 30%(u) 25 KVI10 om

Figure F3.2a SEM images (at a magnification of 500 and the scale bar shown is for
50 Jim) of as-spun PS fibers in DMF.
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Figure F3.20 SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 pm) of as-spun PS fibers in DMF.
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Figure F3.3a SEM images (at a magnification of 500 and the scale bar shown is for
50 jam) of as-spun PS fibers in EA.
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Figure F3.3b SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 pm) of as-spun PS fibers in EA,
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A0%(iv) 15 KVIT0 on 30%(whv) 20 KVIL0 Gm  30%(wlv) 25 KVIL0 o

Figure F3.4a SEM images (at a magnification of 500 and the scale bar shown is for
50 |im) of as-spun PS fibers in MEK.

Remark - means jet has not been found under this condition
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Figure F3.4b SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 pm) of as-spun PS fibers in MEK.
Remark - means jet has not been found under this condition
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Figure F4 SEM images: SEM images; Effect of applied voltage by fixing the
collection distance (i.e. 15 kV/10 cm, 20 KV/10 cm, and 25 kV/10 cm) and effect of
collection distance by fixing the applied voltage (i.e. 20 kV/7 cm, 20 kV/10 cm, and
20 kv/15 cm) on the fiber diameter in mixed solvent systems. Under positive
polarity of the emitting electrode.



20%

) B0 Cn  A0%WN) o %) 2 S R0 &

Figure F4.1a SEM images (at a magnification of 500 and the scale bar shown is for
50 (am) of as-spun PS fibers in DMF/DCE as 75/25 ratio.
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Figure F4.1b SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 (am) of as-spun PS fibers in DMF/DCE as 75/25 ratio.
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Figure F4.2a SEM images (at a magnification of 500 and the scale bar shown is for
50 (am) of as-spun PS fibers in DMF/DCE as 50/50 ratio.
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Figure F4.20 SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 Jim) of as-spun PS fibers in DMF/DCE as 50/50 ratio.
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Figure F4.3a SEM images (at a magnification of 500 and the scale bar shown is for
50 pm) of as-spun PS fibers in DMF/DCE as 25/75 ratio.
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Figure F4.3b SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 (im) of as-spun PS fibers in DMF/DCE as 25/75 ratio.
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Figure F4.4a SEM images (at a magnification of 500 and the scale bar shown is for
50 [im) of as-spun PS fibers in DMF/EA as 75/25 ratio.
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Figure F4.4b SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 pm) of as-spun PS fibers in DMF/EA as 75/25 ratio.



112

3ofu) 5 kV0 m 10%(w/v) 2 kV/10 e

20%(whv) 25 QVIL0 om

30%(W/v) 20 kV/15 cm

S0%() 15 KVII0 cm  30%(w) 20 KVILO cm 30%( /)25 VI o

Figure F4.5a SEM images (at a magnification of 500 and the scale bar shown is for
50 pm) of as-spun PS fibers in DMF/EA as 50/50 ratio.
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Figure F4.5b SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 (im) of as-spun PS fibers in DMF/EA as 50/50 ratio.
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Figure F4.6a SEM images (at a magnification of 500 and the scale bar shown is for
50 pm) of as-spun PS fibers in DMF/EA as 25/75 ratio.
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Figure F4.6b SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 (am) of as-spun PS fibers in DMF/EA as 25/75 ratio.
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Figure F4.7a SEM images (at a magnification of 500 and the scale bar shown is for
50 pm) of as-spun PS fibers in DMF/MEK as 75/25 ratio.
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Figure F4.70 SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 Jim) of as-spun PS fibers in DMF/MEK as 75/25 ratio.
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Figure F4.8a SEM images (at a magnification of 500 and the scale bar shown is for
50 pm) of as-spun PS fibers in DMF/MEK as 50/50 ratio.
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Figure F4.80 SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 pm) of as-spun PS fibers in DMFIMEK as 50/50 ratio.
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Figure F4.9a SEM images (at a magnification of 500 and the scale bar shown is for
50 pm) of as-spun PS fibers in DMF/MEK as 25/75 ratio.
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Figure F4.90 SEM images (at a magnification of 2,000 and the scale bar shown is
for 10 pm) of as-spun PS fibers in DMF/MEK as 25/75 ratio,
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Figure F5 SEM images: Effect of 1% (w/v) salt addition on the fiber diameter. The
applied electrical field was 20 kV/15 cm.

(b) 19%LiCl + (c) 1w KC1+
30% PSIDMF 30% PSIDMF

(&) WHLICT () OKCL +
30%PSIDMF:DCE (75/25)  30%PSIDMF:DCE(75/25)

) 6 PN EA 75129 ) 19 LiCI + ) KCL
30% PSIDMF:EA (75/25)  30% PSIDMF:EA (75/29)

3 e '\_ A
(1) 19 KCL +
30% PSIDMF:MEK (75/25) 30%PSIDMF:MEK (75/25)

0 30% PSIDMF:MEK (75/25) (k) 19 LiCl +

Figure F5.1 SEM images (at a magnification of 500 and the scale bar shown is for
50 (am) of as-spun PS fibers from PS solution in various solvent systems with 1%
(whv) LiCl or 1% (w/v) KCL



123

CURRICULUM VITAE

Name: Ms. Jiranun Maneein
Date of Birth: November 30th 1982
Nationality: Tha

University Education:

1999-2002  Bachelor Degree of Science in Industrial Chemistry, Faculty of
Applied Science, King Mongkut’s Institute of Technology North Bangkok, Bangkok,
Thailand.

Working Experience:

2001 Position: Quality Control

Company name: Metropolitan Waterworks Authority

Presentations:

1 J, Manegin, M., Nithitanakul, and p. Supaphol. (2004, December 1-3) Effects of
mixed solvents and their properties on morphological appearance of electrospun
polystyrene fibers. Poster presented at International Conference on Smart
Materials (SmartMat-"04). Chiang Mai, Thailand.



	REFERENCES
	APPENDICES
	Appendix A Effect of applied electrical field strength (i.e. 1:1, 2:1, and 3:1) onthe fiber diameter and electrospinnability. Under positive polarity emittingelectrode
	Appendix B Effect of applied electrical field strength (i.e. 1:1, 2:1, and 3:1) on the fiber 
diameter and electrospinnability. Under negative polarity emitting electrode
	Appendix C Effect of applied electrical field strength (i.e. 15 kV/10 cm, 20 kV/10 cm, and 25 kV/ 10cm) on the fiber diameter and electrospinnability. Under positive polarity polarity emitting electrode
	Appendix D Effect of applied electrical field strength (i.e. 15 kV/10 cm, 20 kV/10 cm, and 25 kV/10 cm) on the fiber diameter and electrospinnability in mixed solvent systems. Under positive polarity emitting electrode
	Appendix E Effect of 1% (w/v) salt addition on the fiber diameter. Applied electrical field strength was 20 kV/15 cm
	Appendix F SEM images

	CURRICULUM VITAE

