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The Four-point Probe Method for Electrical Conductivity Measurement =

Four tiny electrodes are arranged in straight line separated at exactly equal
distances (d) and touched the surface of the sample to be measured. Then the
electrodes are further connected with an electrical circuit equipped with an Amp

meter (A) and a Voltmeter. (V) (Figure B-1) Contacts between the 4 electrodes and

the sample surface must be equal. During the measurement, the current (I) is applied

Figure B-1 Conductivity measurement by Four-point Probe method
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The accuracy of the conductivity measurement by this method depends on:

1) the size of the sample, which must be very large compared to the
separation distances (d) between the electrodes.

ii) thickness of the sample, which must be very small compared to the
separation distances (d) between the electrodes.

A

AUEINENINYINS
RIAATUAMINYAE




AULINENTNEINS
MR TN TN



Example of the calculation of AC-index

From UV-Visible spectroscopy data;

a b X f(x) xf(x)
A (nm) Absorbance (al+a2)/2 = (b1+b2)/2

310 0.208152 310.5 0.208563 64.75
311 0.208974 7] 0.209521 65.26
312 312 65.86
313 66.48
314 67.14
315 67.83
316 2 A 68.56
317 02804 £ B |\ \o2isdus 6935
318 0219384 4 [ 318 _'j 2202 70.16
319 0221258 f 23195 0% 71.00
320 0223233 ) . -
Sum (310-320 nm) | 676.45

j | T
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Table D-1 AC-index (310-700) and AC-index (310-900) of P3HT oxidized by
mCPBA

Entry Reaction time AC-index
(minute) 310-700 nm 310-900 nm
1 0 426.26 429.07
2 432.39 439.11
3 ' 435.80 443.82
4 ly/ 442.37
5 444.10

Table D-2 AC-index (3
H,0,/TFA (30 equivale

1AC \ 10-900) of P3HT oxidized by

Entry " AC-index
‘ 310-900 nm
1 42472
2 42830
3 431.85
4 433.25
5 435.13

Table D-3 Aﬂcu &aonﬂmg m g'mnl:jat 10 equivalence

of TFA and 30 equlvalence of TFA ¢

ntry eaction time AC-index
(minute) 10 equivalence TFA 30 equivalence TFA
1 0 428.74 428.25
2 60 429.96 438.12
3 120 430.20 450.49
+ 180 433.97 449.75
5 240 438.28 450.27




Table D-4 AC-index (300-1100) of P3HT solution doped by HC1O4; mole ratio
P3HT: HCIO;=7:2

Entry Reaction time (minute) AC-index (300-1100 nm)
1 0 427.3385
2 484.8086
3 521.0944
4 547.0144
5 562.5184
6 595.0704
7 600.3691
8 615.6876
9 631.0199
10 635.7626
11 649.7941
12 658.587
13 665.3054
14 j" 667.5427

J

Table D-5 AC-index (300-1100) of P3HT solution doped by TFA; mole ratio

P3HT: TEA= ﬂ%@ﬂ ﬂﬂﬂiw qun‘j

q 1 a@ﬁ“ﬁﬂi gLl

1 428.0594 428.0594
2 10 463.5108 530.5357
3 20 484.3273 538.7685
4 30 485.4674 542.018
5 40 488.7551 543.4118
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