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APPENDICES
Appendix A Yielding of the Synthesized PANI

Table Al Raw data of yield of PANI synthesized by conventional method

Conventional PANI  Order Weight ()~ Weight (g) % Yield SD

ANI PANI
ANI 2.55 ¢ 1 2.553 0.6682 26.71
2' - 2553 0.650 25.46
3 1 2553 0.662 25.93
Avg 2.553 0.665 26.03 0.63
ANI 2.04 g 1 2.043 0.601 29.42
2 1 2.043 0.597 29.22
3 2.043 0.610 29.86
Avg 2.043 0.603 29.50 0.33
ANI 1.74 g 1 1.736 0.547 3151
2 - ;o0 0.517 29.78
3 1.736 0523 30.13
Avg 1.736 0.529 30.47 0.91
ANI 1.02 g i 1.021 0.338 33.10
2 1.021 0.347 33.99
3 1,021 0.371 36.34
Avg 1.021 0.352 34.48 167
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Table A2 Raw data of yield of PANI synthesized using 1800 mg/L hiosurfactant
concentration as a template at 6 hr polymerization time

ANI :Biosurfactant o ... Weight () ~ Weight (g) % Yield

weight ratio ANI PANI

283 :1 1 2.553 0.650 25.46
2 2.553 0.660 25.85
3 2.553 0.640 25.07

Avg 2.553 0.650 25.46 0.39
221 1 1 2.043 0.600 29.37
2 2.043 0.620 30.35
3 2 043 0.610 29.86

Avg 2.043 0.610 29.86 0.49
193 :1 1 1.736 0.530 30.53
2 1.736 0.540 3111
3 1.736 0.500 28.80

Avg 1,736 0523 30.15 1.20
113:1 1 1.021 0.370 36.24
2 1.021 0.350 34.28
3 1.021 0.340 33.30

Avg 1.021 0.353 34.61 150
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Table A3 Raw data of yield of PANI synthesized using 1800 mg/L biosurfactant

concentration at different polymerization time

Polymerization time Order

4 hr 1
2
3

Avg
6 hr 1
2
3

Avg
8 hr 1
2
3

Avg

Weight (g)

ANI
2.043
2.043

2.043 .

2.043

2.043
2.043
2.043
2.043

2.043
2.043
2.043
2.043

Weight
Pg\NI
0.550
0.520
0.510
0.527

0.600
0.620
0.610
0.610

0.800
0.750
0.690
0.747

% Yield

26.92
25.45
24.96
25.78

29.37
30.35
29.86
29.86

39.16
36.71
33.11
36.55

N

1.02

0.49

2.10
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Table A2 Raw data of yield of PANI synthesized using 3600 mg/L biosurfactant
concentration as a template at 6 hr polymerization time

ANl Biosurfactant Qrder Weight (g) ~ Weight (g) % Yield SD

ANI PANI
142 :1 1 2.533 0.610 23.89
2 2.553 0.600 23.50
3 2.553 0.620 24.29
Avg 2.553 0.610 23.89 0.39
114:1 1 2.043 0.580 28.39
2 2.043. 0.600 29.37
3 2.043 0.610 29.86
Avg 2.043 0.597 29.21 0.75
9.6:1 1 1.736 0510 29.38
2 1.736. 0.500 28.80
3 1.736 0.500 28.80
Avg 1.736 0.503 28.99 0.33
56:1 1 1.021 0.340 33.30
2 1.021 0.350 34.28
3 1.021 0.330 3232
Avg 1.021 0.340 33.30 0.98
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Appendix B Determination of Ohmic Linear Regime

Linear regime or ohmic regime is the regime that applied voltage depends
directly on the apply current according to ohmic law in equation (BI)

In this work, linear regime was determined by ploting applied voltage (Va)
versus current (/). The range that gives the straight line is acceptable for using in
conductivity measurement. Figure AL is the plot between Va and 1 of the silicon
wafer, as a standard material, using custom built two-point probe. This experiment
was performed under 1 atm, 50% relative humidity, and 25°c.

p—"if = Islope (BI)

where V0= applied voltage (V)
| = current (A)
p = resistivity (O)
Probe numberl

0.00000120 y— e e e

y=5E-07x
‘R2=0,988
0.00000100 +— ' /
| 0.00000080 +———— —
E ~ A
§ 000000060
= :
3
0.00000040
000000020 +———
0.00000000 : : , ;
0 05 1 1.5 2 25
Voltage (V)

Figure BI Linear regime of Vaand / of the silicon wafer, used as a standard
material, obtained by the custom built two-point probe.



According to Figure Al, straight line is indicated the range of applied
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voltage and current corresponding to the ohmic law. The accepted range of those for
using in conductivity measurement are 0.01 to 2 V.

Table Bl Raw data of determination of linear regime from silicon wafer by using
custom built two-point probe

Probe number 2

0.000000 +

0.000000
0.000000
0.000000
0.000000

Applied voltage Current (A)

2 103E-06
15 6.82E-07
14 6.27E-07
12 5,50E-07

1 450E-07
09 40707
075 336E7
05 2 TAET
045  2LIET
01 3,65E-08
005  2.98E-08
003 27T2E-8
001 2.94E-08

MR dwET

0000000 L T ,. ,

0.000000
0.000000

0.000000 tews

0

0 0

0.2

03

0.4

05

06



Figure B2 Linear regime of va and / of the silicon wafer, used as a standard

material, obtained by the custom built two-point probe.

According to Figure B2, straight line is indicated the range of applied

6l

voltage and current corresponding to the ohmic law. The accepted range of those for
using in conductivity measurement are 0.01 to 0.5 V.

Applied voltage Current (A)

0.5
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.07
0.05
0.03
0.02
0.01

8.17E-07
1.02E-07
5.87E-07
4.47E-07
3.30E-07
2.40E-07
1.80E-07
1.27E-07
1.25E-07
1 19E-07
1.13E-07
1.04E-07
9.85E-08
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Appendix ¢ Determination of Geometric Correlation Factor (K) of Custom
Built Two-Point Probe

Geometric correction factor (K) is a correction that takes into account of
geometric effects. K factor can be determined by using the following equation (CI).

K = X[ = Slop*Sp = slope x 107.373 (CI)

where K = geometric correction factor
pref = resistivity of standard material (Q.cm)
t = sheet thickness (cm)
V' = applied voltage (V)
| =current (A)

For conductive samples, such as polyaniline in the doped form, the silicon
wafer with known resistivity/thickness of 107.373 Q was used as a standard material
for the determination of geometric correction factor (K).

Probe number 1

From Figure Al slope = 5E-07and 7 = 107373 Q

Therefore, the geometric correction factor (K) for the conductive samples of
custom built two-point probe is K = 5E-07 . 107.373 = 5.36E-05
Probe number 2

From Figure A2 slope = 2E-06 and - = 107.373 Q

Therefore, the geometric correction factor (K) for the conductive samples of
custom built two-point probe is K = 2E-06 . 107.373 = 2.15E-04



Appendix D Conductivity measurement
Table D1 Conductivity measurement of dedope polyaniling synthesized by using
the ANEBiosurfactant weight ratio of 11.3:1 at 6 hr polymerization time (Geometric

correction factor is 5.36E-05)

ANI:Surfactant Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

113:1 1 0.0029 80 1.34E-08
0.003 10 1.18E-08
0.0029 60 1.07E-08
0.0029 50 9.82E-09
0.003 45 8.89E-09
0.003 40 8.25E-09
3H 1.84E-09
30 71.03E-09
20 6.01E-09
10 4,79E-09
AVG 0.0030 6.22E-04
L1 B S AR e
12€-08 —W_
1E-08 '
=
2608 : ‘
0 50 100

Voltage (V)

ANI:Surfactant Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)
80

113:1 2 0.0029 1.34E-08
0.0031 10 1.16E-08

0.0031 60 1.01E-08

0.0032 5 9.89E-09

0.0032 50 9.98E-09

0.0031 45 9.45E-09

40 9.28E-09

3 8.29E-09

30 1.20E-09

AVG 0.0031 6.02E-04
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(BEDE woprwwrs iy’ |

. 14E-08 A = '
< 12E-08 R2=0
£ 1E-08 3
® 8E-09 ¢ 1
5 6E-09 —
O 4E-09 .
2E-09
0 T
0 50 100
Voltage (V)

ANI:Surfactant Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

113:1 3 0.0031 80 1.45E-08
0.0032 10 1.30E-08
0.0032 60 1.26E-08
0.0031 50 1.07E-08
0.0031 45 1.01E-08
0.0032 40 8.93E-09
0.0029 3 8.46E-09
0.0031 30 8 06E-09
20 6.53E-09
10 4.95E-09
AVG 0.0031 6.02E-04
Jgg:gg ] y::é;im' +AE00. o - |
TR
Es il
2E-09 +————
0 - T
0 50 100
Voltage (V)
Sample Specific Conductivities( s/cm)
6.22E-04
2 6.02E-04
3 6.02E-04
Average 6.09E-04

N 1.16E-05
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Table D2 Conductivity measurement of dedope polyaniling synthesized by using
the ANhBIosurfactant weight ratio of 19.3:1 at 6 hr polymerization time (Geometric
correction factor is 5.36E-05)

ANI:Surfactant Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

193:1 1 0.0031 80 1.13E-08
0.0029 10 1.01E-08

0.0037 60 9.12E-09

0.0035 50 8.61E-09

0.0034 45 8.40E-09

0.0035 40 1.95E-09

30 6.64E-09

25 6.37E-09

20 5.93E-09

10 4 85E-09

5 4.17E-09

AVG 0.0034 4.94E-04

12E-08 7——=
1E-08 =
8E-09
6E-09
4E-09
2E-09

Current (A)

0 50 100
Voltage (V)

ANI:Surfactant Order Thickness(mm) Voltage (v) Current(A) Conductivity(Sicm)

193:1 2 0.0032 60 1.35E-08
0.003 5 1.16E-08

0.0032 50 1.05E-08

0.0033 40 9.76E-09

0.0031 3 9.31E-09

0.003 30 8.03E-09

20 6.32E-09

10 5.12E-09

5 4.39E-09

AVG 0.0031 6.02E-04
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2€-08 ~
y = 1E-10x + 4E-09
1 5E-08 R2=0982 -

)

1E-08 1

Current (A

SE-09 1o

0 50 100
Voltage (V) |

ANI:Surfactant Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

193:1 3 0.0034 80 1.53E-08

0.0032 10 1.26E-08

0.0039 60 1.19E-08

0.0027 50 1.05E-08

0.0031 45 1.01E-08

0.0033 40 9.09E-09

0.003 3 8.29E-09

30 1.56E-09

20 6.13E-09

10 4.76E-09

AVG 0.0032 5.83E-04

2 00E-08 T—— ——
= 1E-10 + 3E-09 '

'y

_150E-08 +—rer=1r9a0
< /
1 00E-08 /

o 3

55.00E-09 Sh

O : 5

- v

0.00E+00 T |
0 50 100

Voltage (V)
Sample Specific Conductivities( s/cm)
I 4.94E-04
2 6.02E-04
3 5.83E-04
Average 5.60E-04

N 5.77E-05



87

Table D3 Conductivity measurement of dedope polyaniling synthesized by using
the ANhBiosurfactant weight ratio of 22.7:1 at 6 hr polymerization time (Geometric
correction factor is 5.36E-05)

ANI:Surfactant Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)
65

22.7 1 1 0.0034 1.33E-08
0.0031 60 1.29E-08
0.0039 5 1.22E-08
0.0042 50 1.28E-08
0.0033 45 1.17E-08
0.0045 40 9.59E-09
3 9.46E-09
30 8.79E-09
20 6.76E-09
10 5.24E-09
AVG 0.0037 5.04E-04
16E-08 Yoy s e e
e
s
g 6E-09 ,/ |
. 20Voltags (\3? > z

ANI:Surfactant Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

221 1 2 0.0039 80 1.34E-08
0.0037 10 1.23E-08

0.0036 60 1.09E-08

0.00333 50 8.92E-09

0.0038 45 8.58E-09

40 8.29E-09

3 1.60E-09

30 6.98E-09

20 5.73E-09

10 4.58E-09

AVG 0.0037 5.04E-04
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1 6E-08 4 7 —
1 4E-08 y=1F-10x + 3F-09

1 2E-08 R2=(1097 g™
1E-08

Current (A)

8E-09 ot — ]
6E-09 // ‘ 3 WASS
4E-09 L sl il A

2E-09

0 50 100
Voltage (V)

ANI:Surfactant Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

22.7:1 3 0.003 80 1.22E-08
0.0032 10 1.09E-08
0.0039 60 9.74E-09
0.0036 50 8.78E-09
0.0032 45 8.25E-09
0.0035 40 1.66E-09
& 6.85E-09
3 6.25E-09
20 5.43E-09
10 4.61E-09
AVG 0.0034 5.49E-04
g 4E-09 T
O 2E-09 S
Voltage (V)
Sample Specific Conductivities( s/cm)
1 5.04E-04
2 5.04E-04
3 5.49E-04
Average 5.19E-04

D 2.57E-05
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Table D4 Conductivity measurement of dedope polyaniline synthesized by using
the ANEBiosurfactant weight ratio of 28.3:1 at 6 hr polymerization time (Geometric

correction factor is 5.36E-05)

AN1:Surfactant Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

283 11 1 0.0045 80 6.04E-09
0.0045 70 5.78E-09
0.0044 65 5.52E-09
0.0047 60 5.35E-09
0.0046 55 5.14E-09
50 5.03E-09
40 4.75E-09
35 4.60E-09
30 4.43E-09
20 4.18E-09
10 3.91E-09
AVG 0.0045 1.24E-04
TE-09 - e
e
£ 4E-09 1 r/"r :
\__‘3 3E-09
g 209
1E-09
0 T \
0 50 100
Voltage (V)
ANI:Surfactant order thickness voltage (v) Current(A) Conductivity(S/cm)
283 1 2 0.0037 80 5.5E-09
0.0036 70 5.3E-09
0.0035 65 5.1E-09
0.0032 60 5.0E-09
0.0031 55 4.9E-09
0.0032 50 4.7E-09
0.0037 45 4.6E-09
40 4.5E-09
30 4.3E-09
20 4.1E-09

AVG 0.0034 1.10E-04
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B
< 400E-09 {—pt= : +
§ 300E-09 { |
5 200609 ‘
1.00E-09
0 0CE+00
0 Voltage (v) 50 100 .
AN1:Surfactant order thickness voltage (v) Current(A) Conductivity(S/cm)
283 11 3 0.0037 80 5.56E-09
0.0036 70 5.31E-09
0.0035 65 5.17E-09
0.0032 60 5.04E-09
0.0031 55 4.87E-09
0.0032 50 4.76E-09
0.0037 45 4.66E-09
40 4.57E-09
30 4 30E-09
20 4.09E-09
10 3.89E-09
10 3.91E-09
AVG 0.0034 1.10E-04
6E-09 1 ; e
. y=2§:1=1();~*4E-09 oA

i‘: 4E-09 -
E 3E-09
3 2E-09
1E-08
0+ .
0 Voltage (Mg 100
Sample Specific Conductivities( s/cm)
1 1.24E-04
2 1.10E-04
3 1.10E-04
Average 1.15E-04

SD 8.45E-06
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Table D5 Conductivity measurement of dedope polyaniline synthesized by
conventional method using ANI 2.06 at 6 hr polymerization time (Geometric

correction factor is 5.36E-05)

ANI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

2.06 ¢ 1 0.006 70 5.66E-09

0.0051 65 5.55E-09

0.0047 60 5.37E-09

0.0055 55 5.21E-09

0.0049 50 5.07E-09

0.0052 40 4.70E-09

35 4 61E-09

30 4.40E-09

20 4.18E-09

15 4.04E-09

10 3.91E-09

10 3.91E-09

AVG 0.0052 1.08E-04
6 00E-09 7w e |
5 00E.00 |YZSEADCE 4E00 el |
< 400609 -t {
S 300E-09 ,
3 2 00E-09 - R »
1 00E-09 +— _ "-:i-“lf“*t“'-»é |
0 00E+00 — T |
0 voltagdly) 40 60 80
ANI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

2.06 g 2 0.0055 80 541E-09

0.0055 70 5.19E-09

0.0058 60 491E-09

0.0047 55 4.79E-09

0.0046 50 4.70E-09

45 4.61E-09

40 4.49E-09

35 4.40E-09

30 4.23E-09

25 4.11E-09

AVG 0.0052 7.18E-05



BE-09 g e
Sbog<y=¥;2x+4Eﬁg B
E 4E-09 o -
£ E0
g 2E-09
o IE-09
0 - |
50 10C
Voltage (V)
ANI Order Thickness(mm) Voltage (v)
2.06 ¢ 3 0.005 80
0.0048 70
0.0053 65
0.0054 60
0.0053 55
50
45
40
35
30
20
10
AVG 0.0052
fg:g::;::zeﬁhxwe-oé' e ’
3 4E-09 > . : l
§ a0 e g |
3 2E-09
1E-09
0 Voltage (V) 510 100
Sample Specific Conductivities( s/cm)
1 1.08E-04
2 7.18E-05
3 7.18E-05
Average §.37E-05
SD 2.07E-05

5.64E-09
5.32E-09
5.19E-09
5.10E-09
4.98E-09
4.87E-09
4.72E-09
4.66E-09
4.50E-09
4.36E-09
4.17E-09
3.90E-09

7.18E-05
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Table D6 Conductivity measurement of doped PANI synthesized with the

93

ANEBiosurfactant weight ratio of 22.7 : 1 at mole ratio between ANI : HC1 equal to

1. 5 ( Geometric factor is 2.15E-04)

ANI:HC1 Order Thickness(mm)

1/5

AVG

0000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0

-1E-07

-2E-07 -

Voltage (v) Current(A) Conductivity(S/cm)

1 0.0065 30
0.0064 25
0.0066 23
0.0066 20
0.0066 18
17
15
13
0.00654
Y =5FE-08X - IE-0F. - -
RP=0920 VAT
7‘?
7 %

U

ANI:HC1 Order Thickness(mm)

1/5

AVG

2 0.0075
0.0078
0.0078
0.0077
0.0074

0.00764

Voltage (v) Current(A) Conductivity(S/cm)

43
40
38
37
36
34
32
30
28
26
24

6.48E-07
3.81E-07
3.10E-07
4.28E-08
3.53E-08
3.17E-08
2.58E-08
1.98E-08

6.99E-07
5.12E-07
4.25E-07
3.86E-07
3.49E-07
2.82E-07
2.37E-07
2.03E-07
3.76E-08
3.26E-08
2.81E-08

0.143

0.073



0.000000 ' 3
y = 3E-08 - 9E-07 . 2

= 0.000000 1= R=0%9 7 _

£ 0000000 R S

S 0000000 fl P T T T

3 0 7 i .
7 o ) | O | S PR | 2 SN

Voltage (V)

ANI:HC1 Order Thickness(mm)

Voltage (v) Current(A) Conductivity(S/cm)

1/5 3 0.008 40 3.65E-07
0.0082 38 2.17E-07
0.0083 - 37 2.48E-07
0.008 36 2.21E-07
0.0082 35 4.13E-08
34 3.85E-08
33 3.52E-08
32 3.26E-08
30 2.83E-08
28 2.46E-08
AVG 0.00814 0.115
0000000 -
__ 0.000000
% 0.000000
g 0000000
0o 0
1E-07 B
Voltage (V)
Sample Specific Conductivities! s/cm)
1 0.143
2 0.073
3 0.115
Average 0.110

SD 0.0349
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Table D7 Conductivity measurement of doped PANI synthesized with
ANPBiosurfactant weight ratio of 22.7:1 at mole ratio between ANIIHCI equal to
1/25 (Geometric correction factor is 5.36E-05)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/icm)

1125 1 0.0039 45 1.78E-05

0.0041 40 1.33E-05

0.0040 35 9.84E-06

0.0042 30 7.31E-06

0.0042 25 5.01E-06

20 3.32E-06

15 1.96E-06

10 1.07E-06

5 . 4.39E-07

AVG 0.0041 1.829

O e e 08 P HITR

0.000015 P—=rr=rg7g

0 00001 : /
0.000005 T
0 % =

1
2000000 Bl Mt roQEl AN 280 F - UE60

Current (A)

Voltage (V)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1125 2 0.0038 30 7.68E-06
0.0031 27 6.11E-06

0.0036 23 4.41E-06

0.0035 20 3.39E-06

0.0037 17 2.56E-06

14 1.85E-06

10 1.12E-06

7 6.78E-07

4 3.23E-07

1 1.95E-08

AVG 0.0035 1.581



0 00001 e '3'E 07 < 'E_—(');' = e re R A3
y = 3E-07x - 1E-
0 000008 RZT= 0037 /
=0 000006 =
< S
£0 000004 —
.'5-’0 000002
o 0 9= : . ,
<0:00000 d————10——=-90. — 30—~ 40
Voltage (V)

ANI:HCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/25 3 0.0029 20 4.03E-06
0.0029 18 3.29E-06
0.0031 16 2.49E-06
0.0029 14 1.84E-06
0.0030 12 1.34E-06
10 9.23E-07
8 5.86E-07
6 3.38E-07
4 4.33E-08
2 2.21E-08
1 1.29E-08
AVG 0.0030 1.261
0000005 . mAL A
0000004 V= EEUTK - TEDT y/\ e ]|
0 000003 !
O |
5 0L 1
[0000)) 10 20 30
Voltage (V)
Sample Specific Conductivities( s/cm)
I 1.829
2 1581
3 1.261
Average 1.557

SD 0.285



Table D8 Conductivity measurement of doped PANI synthesized with
ANEBiosurfactant weight ratio of 22.7:1 at mole ratio between ANEHCI equal to
1/50 (Geometric correction factor is 5.36E-05)

ANI:HCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/icm)

1/50 1 0.0072 80 7.26E-09

0.0071 70 6.85E-09

0.0060 60 6.28E-09

0.0057 .55 5.94E-09

0.0070 150 5.77E-09

0.0070 45 5.56E-09

40 5.35E-09

130 4.92E-09

120 4.45E-09

15 4.22E-09

' 10 4.00E-09

AVG 0.0067 2.228
000002 7———— T :
y=8E-07x + 1E-06 : :
5 0 000015 e
§ 0.00001 ,
3 0.000005 ‘
0 - 3
0 10 20 30
Voltage (V)

ANIrHCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/50 2 0.0049 10 1.44E-05
0.0086 9.5 1.32E-05

0.0089 9 1.21E-05

0.0047 8.5 1.13E-05

0.0090 8 1.04E-05

7.5 9.55E-06

7 8.73E-06

6 7.1 1E-06

3 2.90E-06

AVG 0.0072 5.168



0.000016 -

__ 0.000014 {¥=2E-08x = 2E06 ]
< 0000012 +—R2=0.992 '
£ 000001 +— :
£ 0000008
5 0.000006
© 0000004 + //

0.000002

0 ] J T 1
0 5 10 15
Voltage (V)

ANI:HCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/50 3 0.0043 23 2.68E-05
0.0055 22 2.40E-05
0.0054 21 2.20E-05
0.0047 19 1.82E-05
0.0053 17 1.48E-05
14 1.06E-05
10 6.15E-06
8 4.44E-06
3.71E-06
2.30E-06
AVG 0.00504 3.702
0.00003 e s
0000025 LSRN EEERT g
< 000002 £ ” ifusw' e j
$ 0.000015 f=——
3 000001 F—— e
oooooog V R
0 10 20 30
Voltage (V)
Sample Specific Conductivities( s/cm )
2.228
2 5.168
3 3.102
Average 3.699

SD 1.470



Table D9 Conductivity measurement of doped PANI synthesized with
ANEBiosurfactant weight ratio of 22.7:1 at mole ratio between ANEHCI equal to
1/100 (Geometric correction factor is 5.36E-05)

ANI:HCL1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

11100 1 0.0046 25 1.52E-04
0.0044 20 1.10E-04
0.0044 17 8.80E-05
0.004 15 7.76E-05
0.0042 13 6.55E-05
10 4.94E-05
8 3 94E-05
b 2.97E-05
4 1.97E-05
2 9.70E-06
AVG 0.00432 25.912
o =
$0.00006 /[
S
0 10 20 30
Voltage (V)

ANI:HCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/100 2 0.0057 20 1.75E-04
0.0058 15 1.38E-04

0.0099 13 1.21E-04

0.0096 11 1.06E-04

0.0057 10 9.69E-05

9 8.79E-05

7 6.85E-05

6 5.92E-05

4 3.94E-05

2 1.95E-05

AVG 0.00734 22.876



00002 -+
000075 | A
2 00001 e
£0.00005
Q
0 T -
0 10 2 30

Voltage (V)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/100 3 0.0061 21
0.0067 24
0.0070 20
0.0061 18
0.0068 16
0.0065 14
12
10
8
6
3
AVG 0.0065
O T i
e e
§000015 . o f._ :
'300001 = ’ e A
0 oooog o s '
0 10 20 30 |
Voltage (V)
Sample Specific Conductivities! s/cm)
1 25.912
2 22.876
3 25.714
Average 24.834

SD 1.698

1 239E-03
2.08E-03
1 1L.71E03
L50E-03
1.30E-03
1:09E-03
9-06E-04
7.30E-04
5.61E-04
4.1 1E-04
1.80E-04

25.714

100



101

Table DIO Conductivity measurement of doped PANI synthesized with
ANEBiosurfactant weight ratio of 22.7:1 at mole ratio between ANI:HC! equal to

1/200 (Geometric correction factor is 5.36E-05)

ANI:HCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(Sicm)

1/200 1 0.0067 80 7.70E-05
0.0062 70 6.17E-05
0.0062 60 5.13E-05
0.0076 55 4 81E-05
0.0074 50 4.72E-05
45 4.12E-05
40 3.49E-05
30 2.31E-05
20 1.34E-05
10 5.78E-06
AVG 0.00682 2.744
00001 L7
_ 0 0ouos LB L aih.
< 000006 :
S 000004 it /
3 000007 | EEEgEERITE e
0 4= ;
0 50 100
Voltage (V)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A)Conductivity(S/cnf

11200 2 0.0057 70 1.55E-04
0.0059 60 1.18E-04

0.0064 55 1.01E-04

0.0068 50 8.52E-05

0.0054 45 7.04E-05

40 5.51E-05

30 3.31E-05

20 1.81E-05

10 7.65E-06

AVG 0.00604 6.219



03002 ——— — —————————— ey
y = 2E-06x - 3E-05 3
< 00001 —

Voltage (v)

000005 i e SRR
Voltage (V)
ANI:HC1 Order Thickness(mm)
11200 3 0.0041 80
0.0048 70
0.0047 60
0.0045 55
0.0048 50
45
40
30
20
10
AVG 0.00458
00001 e
<?oooooe = 1;50%99%“1/
< 000006 ‘
goooom PR e
Qo — - -
0 50 100
Voltage (V)
Sample Specific Conductivities( s/cm)
1 2.744
2 6 219
3 4.056
Average 4.339
SD 1.755

7.70E-05
6.17E-05
5.13E-05
4.81E-05
4.72E-05
4.12E-05
3.49E-05
2.31E-05
1.34E-05
5.78E-06

Current(A) Conductivity(S/cm)

4.056
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Table p 11 Conductivity measurement of doped PANI synthesized with
ANEBIosurfactant weight ratio of 22.7:1 at mole ratio between ANEHCI equal to
1/300 (Geometric correction factor is 5.36E-05)

ANEHCI Order Thickness(mm) Voltage (v) Current(Aj Conductivity(S/cm)

1/300 1 0.0054 70 9.30E-05
0.0059 60 7.03E-05
0.0065 55 5.92E-05
0.0066 50 5.09E-05
0.006 45 4.30E-05
40 3.55E-05
35 2.88E-05
30 2.31E-05
20 1.29E-05
10 5.16E-06
AVG 0.00608 3.058
i 1 v=1E-06x- 2605 SRS YAl
000008 +——Re=0-662 i
< 000006 T
E 0 00004 //
3 000002 / f —1
-0.00002 0120 P TEEE 4 ST R e W 0
Voltage(V)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A] Conductivity(S/icm)

1/300 2 0.0089 60 1.38E-04
0.0093 55 1.06E-04

0.009 50 7.92E-05

0.0086 45 5.80E-05

0.0095 40 4.18E-05

35 2.91E-05

30 2.02E-05

20 8.84E-06

10 3.17E-06

AVG 0.00906 6.219



Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

0.00015 = e )
< 00001 y— R Z
gooooos -
Bl 80
-0.00005 ) %
Voltage (V)
ANI:HCI
1/300 3 0.0085 50
0.0093 45
0.0092 40
0.0082 35
0.0092 30
25
20
10
AVG 0.00888
00C02 qrmgmm s e e
o00cs |YTAE0CTEOS |
Qo
£0.00005 =
000005 920 60
Voltage (V)
Sample Specific Conductivities( s/cm)
1 3.058
2 6.219
3 8.385
Average 5.887
SD 2.679

1.84E-04
1.34E-04
9.45E-05
7.16E-05
4.43E-05
3.67E-05
1.50E-05
6.84E-06
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Table D12 Conductivity measurement of doped PANI synthesized with

ANEBIosurfactant weight ratio of 28.3:1 at mole ratio between ANEHC! equal to
1/100 (Geometric correction factor is 2.15E-04)

ANI:HC1 Order Thickness(mm)

Voltage (v) Current(A) Conductivity(S/cm)

1/100 1 0.0064 45
0.0052 37
0.0064 30
0.0065 17
0.0064 15
13
11
10
9
8
6
5
AVG 0.0062
S T e ox 3605
2 oot =085 =
‘g 0.0001 /
5 ooooo(s)_ # . e ‘
-0.00005 oy 40 2
Voltage (V)

ANI:HC1 Order Thickness(mm)

17100

AVG

2

0.0116
0.0108
0.0105

0.0112

0.0104

0.0109

Voltage (v) Current(A) Conductivity(S/cm)

40
35
30
25
17
15
13
11
9

1.99E-04
1.26E-04
1.00E-04
5.80E-05
3.52E-05
1.74E-05
1.02E-05
7.65E-06
5.84E-06
4.50E-06
2.82E-06
2.07E-06

6.42E-04
5.44E-04
4.50E-04
3.61E-04
2.16E-04
1.87E-04
1.67E-04
1.38E-04
1.14E-04

3.025

8§.574
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Voltage (V)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/100 3 0.0096 30
0.0092 25
0.0112 20
0.016 15
0.0114 12
10
8
6
5
3
0.5
AV G 0.0115

Current (A)

Volatge (V)
Sample Specific Conductivities! s/cm)
1 3.025
2 8.574
3 8.141
Average 6.580

SD 3.087

6.36E-04
4.95E-04
3.83E-04
2.46E-04
1.74E-04
1.31E-04
8.82E-05
5.1 1E-05
3.60E-05
1.57E-05
5.07E-06

8.141
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Table D13 Conductivity measurement of doped PANI synthesized with
ANEBiIosurfactant weight ratio of 19.3:1 at mole ratio between ANI:HC1 equal to
1/100 (Geometric correction factor is 2.15E-04)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/100 1 0.0036 30 5.69E-06
0.0039 21 4.26E-06
0.004 25 3 64E-06
0.0035 23 3.22E-06
0.0045 18 3.2E-06
15 2.8E-06
10 1.83E-06
5 1.39E-06
1 1.35E-06
AVG 0.0039 0.119
6.00E-06 Y7
- 5.00E-06
< 4.00E-06 +—
£ 3.00E-06 +—
£ 2.00E-06
© 1.00E-06
0.00E+00 . : : .
0 10 20 30 40
Voltage (V)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/100 2 0.0088 23 6.68E-06
0.0088 20 4.55E-06

0.01 17 3.34E-06

0.0089 15 244E-06

0.009 13 1.9E-06

10 1.47E-06

7 1.09E-06

5 9.86E-07

AVG 0.0091 0.153



BHHHﬂég YV=3E-UrX=-1e-UD ’ ]
z atatate R¥=U887Z L’
It ot
] v
§ s
Af
U = : {
0 10 2 K]
Voltage(V)
ANI:HCI Order Thickness(mm)
1/100 3 0.0100 20
0.0104 18
0.0144 16
0.0086 14
0.0010 12
10
7
5
AVG 0.0089
e |
5- R2=0971 3 {
3 : |
ot = ,_
0 10 20 %
Voltage (V)
Sample Specific Conductivities( s/cm)
1 0.119
2 0.153
3 0.157
Average 0.143
sD 0.021

6.76E-06
5.83E-06
477E-06
3.97E-06
3.7E-06
2.87E-06
2.18E-06
1.79E-06

Voltage (v) Current(A) Conductivity(S/cm)

0.157
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Table D14 Conductivity measurement of doped PANI synthesized with
ANEBIosurfactant weight ratio of 11.3:1 at mole ratio between ANI:HC1 equal to
1/100 (Geometric correction factor is 2.15E-04)

ANIrHCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/100 1 0.0106 23 1.03E-05
0.0130 20 7.89E-06
0.0120 18 6.38E-06
0.0120 16 5.38E-06
0.0130 14 4.52E-06
12 3.73E-06
10 3.03E-06
8 2.45E-06
6 1.94E-06
4 1.47E-06
2 1.25E-06
AVG 0.0121 0.154

y- 4F-07y - RF- P /2 m

R-- 0.939

10
Voltage (V)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

11100 2 0.0082 20 3.7TE-06
0.0079 18 3.06E-06

0.008 16 2 56E-06

0.0079 14 2.17TE-06

0.0076 12 1.8E-06

10 1.46E-06

8 1.15E-06

6 8.88E-07

4 6.4E-07

AVG 0.0079 0.118



0.000006 7

0000005 |3=26-07 - 6602 .
-0 C00004 | RE=0951 vz
| 0000003 b~ /
[0 BRI
0] -
0

20 30

Voltage (V)

ANIL:HCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

11100 3 0.0092 20 6.37E-006
0.0087 18 5.1E-06
0.012 16 4.15E-06
0.0091 14 3.53E-006
0.0092 12 2.96E-06
9 2.61E-006
I 2.1 1E-06
4 1.15E-06
2 1.03E-06
AVG 0.0096 0.145
0000007 1— = <
0000006 ¥EE-0IXL I
< 0.000005 R0 o -k _
= 0000004 + LS -
£ 0000003
3 0000002 -
0000001 44
0  Sigace
20 30
Voltage (V)
Sample Specific Conductivities! s/cm)
1 0.154
2 0.118
3 0.145
Average 0.139

SD 0.019



Table D15 Conductivity measurement of doped PANI synthesized by conventional
method at mole ratio between ANEHCI equal to 1/5 (Geometric correction factor is

2.15E-04)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/5 1 0.0090 60
0.0095 55
0.0095 50
0.0093 40
0.0090 35
30
21
24
20
15
10
AVG 0.00926
0.00012 =2E-06x + 1E-08 - :
< 00001 +—RE=0972 ’
£ 000008
£ 000006
3 000004
ooooog - , : . |
0 20 40 60 80

Voltage (V)

ANI:HCL Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/5 2 0.0083 30
0.0081 25

0.0078 20

0.0081 17

0.008 15

10

5

3

1

0.3

AVG 0.00806

1.20E-04
1.15E-04
1.06E-04
7.85E-05
7.31E-05
6.72E-05
6.65E-05
6.57E-05
5.75E-05
4.66E-05
3.48E-05

1.43E-04
1.33E-04
1.10E-04
9.84E-05
1.02E-04
7.54E-05
4.3 1E-05
2.715E-05
1.03E-05
2.98E-06

1.009

2.899



00002
0.00015 +

y=5E-06x.+ 1E-05

o

0 0001

Current (A)

0.00005 -
0 ‘— T

44597

0

10 20
Voltage (V)

30

ANLHCI Order Thickness(mm)

1/5

AVG

0 00035

Sample
I
2
3

Average
SD

3

0.0089
0.0093
0.0096
0.0097
0.0098

0.00946

- 7E-00X.+ 5E-05
K - UWD

A

i M 1a
D 2

Voltage(V)

Specific Conductivities( s/cm)

1.009
2.899
3.458
2.455
1.283

40

Voltage (v) Current(A” Conductivity(S/cm)

30
25
20
15
10
7
1
0.5

2.99E
2.11E
1.46E
1.38E
1.03E
9.38E
8.35E
6.21E

-04
-04
-04
-04
-04
-05
-05
-05

3.458
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Table D16 Conductivity measurement of doped PANI synthesized by conventional
method at mole ratio between ANEHCL equal to 1/25 (Geometric correction factor is
2.15E-04)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(Sicm)

1125 1 0.010 25 1.23E-03
0.014 20 9.17E-04
0010 17 7.66E-04
0.0.14 15 6.89E-04
0:0i0 12 547E-04
10 4.62E-04
7 3.23E-04
3 1.40E-04
1 4. 76E-05
0.5 2.43E-05
AVG 0.0114 20.531
0.0014 Jre—rmowsorres A.,..*..,..N.,A,'_.,, o e
= BE-05x = 1E-05 010 L o '
% ooogg ] ?:;"_R’=>0,.996': RN 7
£ 00008 e // gy
£ 00006 ] — ;
3 00004 + Tt
0.0002 - v B T
G Bk : ‘
0 10 20 30
Voltage (V)

ANIrHCI Order Thickness(mm) Voltage (v) Current(A" Conductivity(S/cm)

1/25 2 0.009 25 3.44E-03
0.010 20 2.57TE-03
0.014 15 1.87E-03
0.009 13 1.72E-03
0.011 10 1.36E-03

8 1.22E-03
b 1.04E-03
4 7.75E-04
2 4.16E-04
1 2.17E-04
0.5 1.11E-04

AVG 0.0106 43.918



ANIrHCI Order

0004 Ty=p000x + 0000

R*=0989 Z

5 : > T
0.0005 4
0 T

0

1125

AVG

3

10Voltage (V) 2

Thickness(mm)
0.0093
0.0089

0.009
0.0085
0.0086

0.0089

30

Voltage (v) Current(A"

25
20
15

0.08

Current (A)

Voltage (V)

Average
SD

Specific Conductivities( s/cm)

20 531
43.918
47.467
37.306
14,635

3.44E-03
2.57E-03
1.87E-03
1.72E-03
1.36E-03
1.22E-03
1.04E-03
1.715E-04
4.16E-04
2.17E-04
1.11E-04
4.43E-05
1.78E-05

Conductivity(S/cm)

47.47
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Table D17 Conductivity measurement of doped PANI synthesized by conventional
method at mole ratio between ANI:HC1 equal to 1/50 (Geometric correction factor is
2.15E-04)

ANI:HCL1 Order Thickness(mm) Voltage (v) Current(A Conductivity(S/cm)

1/50 1 0.0104 20 3.04E-04
0.0101 15 1 36E-04
0.0103 13 1.01E-04
0.0090 11 7.37E-05
0.0090 9 5.32E-05
7 3.69E-05
5 2.31E-05
3 1.15E-05
2 7T.19E-06
AVG 0.0098 4.768
0.00035 :
0.0003
000025 -
< 0.0002 -
£0 00015 s |
£ 00001 s
3000005 ;
0 |
-0 00005

Voltage (V)

ANI:HC1 Order Thickness(mm) Vaoltage (v) Current(Aj| Conductivity(S/icm)

1/50 2 0.0065 20 1.80E-04
0.0064 17 1.24E-04
0.0060 15 9.47E-05
0.0060 13 7.18E-05
0.0061 11 5.40E-05

10 4.65E-05
8 3.26E-05
b 2.1 1E-05
4 1.19E-05
2 4.75E-06
1 3.39E-06

AVG 0.0062 6.783



0.0002
000015
0.0001
000005 +—
-0.00005

Current (A)

Voltage (V)

ANIrHCI Order Thickness(mm) Voltage (v) Current(A Conductivity(S/cm)

1/50 3 0.0087 20
0.0083 15
0.0089 13
0.0087 11
0.0088 9
7
' 5
3
2
AVG 0.0087
000035
0003 - -&
;06% TN ﬂ "",,ZV "’;' 1
3000005 -
-000005 tr e s
Voltage (V)
Sample Specific Conductivities( s/cm)
1 4.768
2 6.783
3 5.371
Average 5.641

SD 1.034

3.04E
1.36E
1.01E
7.37E
5.32E
3.69E
2.31E
1.15E
7.19E

-04
-04
-04
-05
-05
-05
-05
-05
-06

5371
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Table D18 Conductivity measurement of doped PANI synthesized by conventional
method at mole ratio between ANPHCI equal to 1/100 (Geometric correction factor
is 2.15E-04)

ANIrHCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/100 1 0.0082 20 1.71E-04
0.0082 17 1.14E-04
0.0083 15 8.70E-05
0.0081 13 6.60E-05
0.0082 11 4.92E-05
10 4.20E-05
8 2.94E-05
b 1.93E-05
4 1.Q8E-05
2 4.20E-06
AVG 0.0082 5.129

= OE-06x - 3E-05 ;
| 0 00015 y, RE=039T6 /
< 00001 R /
= :
000005

o s oty S
Voltage (V)

) 0.0002 -

ANIT.HCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/100 2 0.0083 23 2.79E-04
0.0081 20 1.73E-04

0.0077 17 1.18E-04

0.0082 15 9.07E-05

0.0080 12 6.03E-05

10 4.40E-05

8 3.05E-05

b 1.94E-05

4 1.06E-05

2 3.98E-06

AVG 0.0081 5.798



00003 Tremr == s TR
000025 1y=4EB5%~5E-05-——F———
00002 RI=0876 /’ '

< 000015 : /

§ 00001 W5 s e

5 000005 - :

9 0 _.?—z]" e
-0 00005 10 20 3

Voltage (V)

ANI:HC1 Order Thickness(mm)

17100

AVG

0.0005

3

0.0104
0.0102
0.0102
0.0102

0.0094

0.0101

Voltage (v) Current(A) Conductivity(S/cm)

= 0.0004

+ 0.0003
c

£ 00002
~

3 00001

0

Sample
1
2
3
Average
SD

20
Voltage (V)

Specific Conductivities( s/cm)

30

5.129
5.798
4.636
5.187
0.583

4C

30
25
22

20
17

4.36E-04
3.48E-04
2.98E-04
2.68E-04
2 31E-04
1.95E-04
1.67E-04
1.27E-04
8.80E-05
6.29E-05
4.11E-05
1.69E-05

4.636
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Table D19 Conductivity measurement of doped PANI synthesized by conventional
method at mole ratio between ANEHCI equal to 1/200 (Geometric correction factor

Voltage (v) Current(A) Conductivity(Sicm)

s 2.15E-04)
ANI:HC1 Order Thickness(mm)
1/200 1 0.0084 217
0.0081 24
0.0080 20
0.0084 17
0.0082 14
12
10
8
2
0.5
AVG 0.0082
0.0002
000015 {—R2=0.5%

0.0001 o

Current (A)

000005 +

ANIrHCI Order Thickness(mm)

11200

AVG

2

10 20
Voltage (V)

0.0075
0.0076
0.0074
0.0078
0.0074

0.0075

Voltage (v) Current(A) Conductivity(S/cm)

15
12
10

~ BN o o

0.8

1.81E-04
1.57E-04
1.22E-04
1.08E-04
9.54E-05
9.04E-05
7.79E-05
7.10E-05
6.40E-05
2.14E-05

8.3E-05
5.14E-05
3.66E-05
2.54E-05
1.66E-05
9.43E-06
3.78E-06
1.19E-06

2.842

3.099



0.0001

v = 5E-0B - 1E-05

3

0.00008
0.00006

0.00004

Current (A)

0.00002

R?= 0.933 /

0 4

000002 0~

S B ZE0
Voltage (V)

ANI:HCL1 Order Thickness(mm)

Voltage (v) Current(A) Conductivity(S/cm)
-05
-05
-05
-05
-06
-06
-06
-06
-06

1/200 3 0.0097 20
0.0097 17
0.0091 15
0.0088 12
0.0088 10
8
b
4
2
AVG 0.0092
000006 7~ e T
000005 -+¥=2E-0
AOOOOM R?=0.852 /
< 000003 ' A‘y
& 000002 B
5 000001 /
2 0 4 Tos 3 T |
-000001 = : e gl Tt g

Yoltage (V)

Sample
1
2
3
Average
SD

Specific Conductivities! s/cm)

2.842
3.099
1.014
2.318
1.137

4.78E
2.70E
2.02E
1.26E
9.23E
6.69E
4.62E
2.89E
1.65E

1.014
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Table D20 Conductivity measurement of doped PANI synthesized by conventional
method at mole ratio between ANEHCI equal to 1/300 (Geometric correction factor
is 2.15E-04)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/300 1 0.0075 20 1.3E-05
0.0073 17 8.64E-06
0.0079 15 6.52E-06
0.0078 12 4.23E-06
00077 10 2.99E-06
8 2.06E-06
6 1.29E-06
4 71.36E-07
2 4. 79E-07
AVG 0.0076 0.428
A
0000012 {y=7EOME0S P =
0 | <
Eooggtj)g; A %
£ 0000006 i *
£ 0000004 Pk k
3 0000002 X *
0 —
-0.00000 g ) -y} ..
Voltage (V)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A] Conductivity(S/cm)

1/300 2 0.0096 25 5.63E-05
0.0130 20 3.19E-05

0.0096 17 229E-05

0.0099 15 1.81E-05

0.0100 12 1.23E-05

10 9.08E-06

8 6.32E-06

b 4 1TE-06

4 247E-06

2 1.62E-06

AVG 0.0104 0.897
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000006 |~
000005
_. 000004

k (?)] ’1’1’1’1}
o 2

Voltage (V)

ANI:HC1 Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/icm)

1/300 3 0.0084 30 2.4TE-05
0.0081 25 2.2TE-05
0.0065 20 1.92E-05
0.0081 15 1.49E-05
0.0080 12 1.37E-05
10 1.3E-05
8 1.26E-05
6 1.11E-05
4 8.92E-06
2 6.39E-06
AVG 0.0078 0.359
000003 1=
_ 0000025 3
< 000002 1=
E 0000015 +
3 000001 +
0000005 +
0 T ; \
0 10 ey 40
Sample Specific Conductivities( s/cm)
1 0.428
2 0.897
3 0.359
Average 0.561

SD 0.293
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Table D21 Conductivity measurement of doped PANI synthesized with
ANEBiosurfactant weight ratio 0f22.7:1 at mole ratio hetween ANPHC| equal to

1/100 and 4 hrpolymerization time (Geometric correction factor is5.36E-05)

ANLHCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

17100 1 0.0100 26 1.09E-05
0.0105 25 1.06E-05
0.0106 21 8.35E-06
0.0100 20 T.17E-06
0.0100 19 6.32E-06
18 5.58E-06
12 4.97E-06
10 3.718E-06
8 2.99E-06
6 2.38E-06
4 1.92E-06
2 1.22E-06
AVG 0.01022 0.730
0.000012 Jrr
0.00001 ¥=4E0
Z 0000008 +——=
& 0000006 f=———
£ 0.000004 +———
—u'lllll:‘ SN
0 1
D P\ 30
Voltage(V)

ANI:HC1 Order Thickness(mm) Voltage (v) 2urrent(A Conductivity(S/cm

1/100 2 0.0095 21 9.92E-06
0.0096 20 8.09E-06

0.0079 19 6.69E-06

0.0078 18 5.94E-06

0.0080 16 4.83E-06

15 4 3E-06

13 3.68E-06

11 3.58E-06

10 2.99E-06

AVG 0.00856 0.872



0.00005 L

< 0000008

| 0000006

0

Vgﬂage(V)

30000004 P
00002 ‘/
2'0

ANI:HCL1 Order Thickness(mm)

1/100 3 0.011
0.013
0.015
0.0099
0.013

AVG 0.01238

0 Voltagezg/)
Sample Specific Conductivities( s/cm)
1 0.730
2 0.872
3 0.754
Average 0.785
SD 0.076

30

30
27
25
23
21
19
18
16
12
10
5

40

1.51E
1.13E
1.12E
8.33E
6.99E
5.88E
5.33E
491E
4.58E
4.25E
3.07E

Voltage (v) Current(A) Conductivity(S/cm)
-05
-05
-05
-06
-06
-06
-06
-06
-06
-06
-06

0.754
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Table D22 Conductivity measurement of doped PANI synthesized with
ANI Biosurfactant weight ratio of 22.7:1 at mole ratio between ANIIHCI equal to
1/100 and 8 hr polymerization time (Geometric correction factor is 2.14E-04)

ANI:HCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

17100 1 0.0083 23 2.79E-04
0.0081 20 1.73E-04
0.0077 17 1.18E-04
0.0082 15 9.07E-05
0.008 12 6.03E-05
10 4.40E-05
8 3.05E-05
b 1.94E-05
4 1.06E-05
2 3.98E-06
AVG 0.00806 5798
ooogggg §=4E-Ox~5E-05— i
. 0 0002 R2= (08768 < /1
N =
§ 0.00005 1= / :
= 0 =
4000005 (T T
Voltage (V)

ANIrHCI Order Thickness(mm) Voltage (v) Current(A) Conductivity(S/cm)

1/100 2 0.0074 22 3.9E-05
0.0075 20 3.06E-05

0.0071 17 2.09E-05

0.0071 15 1.6E-05

0.0069 13 1.19E-05

11 8.69E-06

9 6.18E-06

7 4.2E-06

4 1.85E-06

2 8.37E-07

AVG 0.0072 1.298



000005 7 o o
000004
< 000003 = Sanarr
§ 000002 = =
s ovoooo; _/ : 5
-000001 & — —s 4920 -30
Voltage (V)
ANI:HCL Order Thickness(mm) Vaoltage (v)
1/100 3 0.0104 30
0.0102 25
0.0102 22
0.0102 20
0.0094 17
15
13
10
1
5
3
1
AVG 0.01008

Sample
1
2
3
Average
SD

Voltage (V)

Specific Conductivities( S/Cm)

5.798
1.298
4.673
3.923
2.342

Current(A) Conductivity(S/cm)

4.36E-04
3.48E-04
2.98E-04
2.68E-04
2.3 1E-04
1.95E-04
1.67E-04
1.27E-04
8.80E-05
6.29E-05
4.11E-05
1.69E-05

4673

126



127

CURRICULUM VITAE
Name: Ms. Panisara Worakitsiri
Date of Birth: July 15, 1986
Nationality: Thai
University Education:

2004-2007 Bachelor’s Degree of Engineering, Faculty of Engineering and
Industrial Technology, Silpakom University, Nakomprathom, Thailand
Proceeding:
1. Worakitsiri, p.; Pomsunthomtawee, ( .; Thanpitcha, T.; Chavadej, .. Weder, C.,
and Rujiravanit, R. (2010, April 22) Biosurfactant M ediated Synthesis of Conductive
Polymeric Nanoparticles. Proceedings of the Ist National Research Symposium on
Petroleum. Petrochemicals, and Advanced M aterials and the 16thPPC Symposium on
Petroleum, Petrochemicals, and Polymers, Bangkok, Thailand.
Presentation:
L worakitsiri, p.; Pomsunthomtawee, 0. Thanpitcha, T.; Chavadej, . Weder, C..
and Rujiravanit, R. (2009, August 23 - 25) Biosurfactant Mediated Synthesis of
Conductive Polymeric Nanoparticles. Paper presented at the 4th International

Symposium in Science and Technology at Kansai University 2009, Osaka, Japan.




	REFERENCES
	APPENDICES
	Appendix A Yielding of the Synthesized PANI
	Appendix B Determination of Ohmic Linear Regime
	Appendix C Determination of Geometric Correlation Factor (K) of Custom Built Two-Point Probe
	Appendix D Conductivity measurement

	CURRICULUM VITAE

