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3.1.2 Materials

Pyrrole FLUKA
Thiophene FLUKA
3-Methylthiophene FLURA
Methanol MERCK

Chloroform MERCK

scetonitc BDS LIMITED
- MERCK

MERCK

MERCK

HERCK

]
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3.2 Procedure
3.2.1 Synthesis of Polypyrrole
3.2.1.1 ical dure Po ole

Eodition in methanol was

added into 100 ml ﬁ!*"' k Tglass. reactor equipped with

ey

mechanical sti wufor bubbling the

oxygen—-free ni and a septum.
Oxygen free nitgdze ipough silica gel,
pyrogallol and PG _ ‘are flowing to the
FeCly solution /&t fig’_ b I After that the
polymerization was | el ing vacuum-distilled
pyrrole thruhcﬂ sepfum ~ by s} o the solution with

continuous SEUE LF‘ formed almost

instantaneously, J nd as CHE . prog»i sed the color of

- CHLEY AN
=“RRRY) ST AN S

soluflion. Then ymer powder was filter d with
methanol until the filtrate was colorless and contained no
Fe(III), as indicated by testing with KSCN. The polymer
powder was then washed with acetone and vacuumn dried in the

desiccator at room temperature .
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3.2.1.2 Variation of Reaction Temperature

The polymerization was carried out in
FeClg solution with 3 different concentrations, i.e., 20 ml
of 1.5M, 2.5 M and 3.5 M. In each concentration, 1.00 ml
of pyrrole and reaction time 20 min were kept constant.

However, the reaction t ‘ was varried as detailed

in Table 3.1. ’/‘p

Table 3.1 Svnthesd o rious reaction
temp
Sample Logk. F tion
No. i My ature (+2°C)
A
PPy -
PPE

Auiingninedng |
CUUENIRIIR gl (REY

PPg 2.5 0
PP7 10
PPy 20
PPg 35
PP1g 50




Sample Conc. FeCly Reaction
No. in MeOH (M) |temperature (+2°C)
PP11 3.5 0
PPqy2 ) 10
PP1q 20
PPqy 35

AULINENINYINT
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3.2.1.3 Various of Concentration of FeClg
Solution

The polymerization was carried out in
20 ml of FeCly solution with various concentrations from

0.3M to 3.5M. In each reaction 1.00 ml of pyrrole,

reaction temperature caction time 20 min were
kept constant. ever, Wefilgation of FeCly solution
was varried as deta

Table 3.2 various

N
e

0.6404 1

ALdelie
RNFINIUNAN TP

PP1g 2.0
PP 2.5 3.57 : 1
PPog 3.0 4.29 : 1

PP11 3.5 5.55 : 1
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3.2.1.4 Various Volume of FeCls Solutions

The polymerization was carried out in
2.5 M FeClg solution. In each reaction 1.00 ml of pyrrole,
reaction temperature 0 ©C and reaction time 20 min were
kept constant. However the volume of FeCly solution was

varried as detailed in Tahle'

Table 3.3 Syntha-: ¥ ol ypy : arious volume of
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3.2.1.5 Various Reaction Times

The polymerization was carried out in
20 ml of 2.5 M FeClg solution . In each reaction 1.00 ml of
pyrrole, reaction temperature O ©C were kept constant.
However the reaction time was varried as detailed in

Table 3.4 .

Table 3.4 Synthgs oy Sk Wearious reaction

3

RS
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3.2.1.6 Various Solvents

The polymerization was carried out by
varried ratios of mix-solvents (MeOH:CHCl3).In each reaction
20 ml of 2.5 M FeCly solution ,1.00 ml of pyrrole, reaction

temperature 0 ©9C and reaction time 20 min were kept

constant. The ratio of

ept was varried as detailed

v

in Table 3.5 .

Table 3.5 Synthgs ious solvents

Sample
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3.2.2 Conductivity Measurement

Polymer powder was pressed into disc form ( & =
1.20 ecm.) by hydraulic pressure in special evacuable die.
After that the conductivities of pressed disc polymers were

measured by Van der Pauw method (see section 2.3)

AULINENINYINS
"ERININTRYIVE TR Y
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3.2.2.1 The Optimum Pressure for Pressed

Firstly,the pressing force for pressing
polypyrrole into disc was varied from 2-6 tons. The

conductivity of each sample was measured as shows in

Table 3.6.

Sample

No.

* gee experimental 3.2.1.2

It was chosen to use 2 tons of force

for preparing the polymer disc throughout this work.
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3.2.2.2 The Decay Conductivity of Disc Polymer

Two samples of polypyrrole disc, as
obtained in section 3.2 , were separately kept in open air
at room temperature for a period of time to investigate

the decay of conductivities.

3.2.2.3 EfT S 1 # the Conductivity of

'l'li'.':E:‘_- (1 tiOI.'IS

powder, as
obtained in secti sealed package at
various temperatur 00 °¢ for a certain

period of time *iﬁ. e was measured.

I:‘:'

J.4 ACIU/Base

ﬂ ‘LJEI’J 1 ﬂﬂ@]ﬂﬂﬂﬂjm s
R SRR eI

sulfdric acid solution and s hydrox

concentration of each solution was varied from 0.25 M to
1.00 M. The samples were kKept in the solutions at room
temperature for 7 days. Then they were washed with

deionized water and let dry in the desiccator under reduced

pressure. The conductivity of each sample was recorded.
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3.2.2.3.3 Atmosphere

Three samples of polypyrrole
powder, obtained in section 3.2 , were separately kept in
the sealed package full of oxygen or nitrogen. The other
samples was exposed to dry air in desiccator. All three

samples were allowed to

specified above, at room

temperature for on conductivity of each

sample was recorded™™

AuEINENINeIng
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3.2.3 Synthesis of Polythiophene
3.2.3.1 thesi i in Me

Synthesis of polythiophene by chemical

polymerization in solutiopj ¥ s carried out using the same

procedure as mention® ik ac 2#”.1.1 but thiophene was

used instead of pyveedke 1 eabh -feactson 20 ml of FeClj in

Table 3.7 i il “ 'l*fe~-i h; ¢ H*:mlythiophen in

Sample Reaction

No. e e temperatura oo ' time (min)

l“

PT4

0.5, Y 20
| HEININTHYING
Afaen I NIIINgG A Y

PT, 1.0 0

PTsg room 20

PTg 50 20
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Sample |Conc. FeClj3 Reaction Reaction
No. |in MeOH (M) | temperature (°C)| time (min)
PTy 1.5 0 20
PTg 20
PTq 20
PTqg 20
PT11 30
PTyg 60
PTy3 20
PTq4 20
PTy5 20
PT1g 30
PTq7 60
PT1g 20

Synthesis of polythiophene by chemical

polymerization in solution was carried out using the same
procedure as mention insection 3.2.3.1 but chloroform was
used instead of methanol.In each reaction 20 ml of FeClj in
chloroform solution was kept constant as detailed in

Table 3.8.



Table 3.8

conditions for synthesis of polythiophene

chloroform solution

Sample | Conc. FeClj Reaction | Reaction

NO. in CHCl3 temp. time

(min)

99

PT20 AN . 20

20

PTp3 = 20

PToy 40
“ —— ——

PToad ] 60

HZ& -~ room i 20

ANEINENENENG
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TRINTUURTINY TR Y

89

in



Sample

NO.

Conc. FeClg
in CHClg
(M)

Reaction | Reaction

temp.

(°c)

time

(min)

[

polymerizaion in s

a?1t | %ii
[a] utlnn was

90

i pﬂriby chemical
d o

ing the same

e ek ot

was used instead of chloroform.

In each reaction 20 ml of

FeCly in acetonitrile solution was kept constant as detailed

in Table 3.9.

itrile



Table 3.9 Condition for synthesis of polythiophen in

acetonitrile solution

Sample Conc. FeClg | Reaction Reaction
NO. in CH3CN . temp. time
(min)
PTa5 20
PTyg 20
PT37 20
PT3g 20
PT3q 20
PT 20
PT41 ¢a 2.5 0 20
ALY INYNIHEING®
4
AN IUNRIINGA
, NIy
PTys, 15
PTy45 30
PTs6 room 5
PTy47 15
PT4g 30




Sample

Conc. FeClg
in CH3CN
(M)

Reaction
temp.

(°c)

Reaction
time

(min)

ARIAINTAUIM TN

-
il

AULINENINYINT

92



93

3.2.4.1 Synthesis of Poly (3-methylthiophene)

n M no

Synthesis of poly(3-methylthiophene) by

chemical polymerization was carried out using

: 7 ction 3.Z.3.1 but
—
3-methylthiophene=see p5ed |i stead fathiophene. In each

the same procedures

reaction 20 ml" o @014 ip \methang solution was kept

constant as detailg

¥ ‘ \\"\
Table 3.10 ConditTiog fOT, SYOthesks Jor o [3-methylthiophene)

in metia?r

Sample‘

An BH30H t

ﬂumma ¥ Dup oo
QM%\‘]H@&W%JWIQT]MM

9

‘| P3MT
P3MT4 50 20
P3MT,, 1.0 0 20
P3MT5 room 20

P3MTg 50 20




Sample

No.

Conc. FeCljy
in CHK0H
(M)

Reaction
temp.

(°c)

Reaction
time

(min)

ARIAIATAUNM TN

94



95

3.2.4.2 Synthesis of Poly (3-methvlthiophene)
in Chloroform

Synthesis of poly(3-methylthiophene) by
chemical polymerization in solution was carried out using

the same procedure as mentioned insection 3.2.4.1 but

chloroform was used gethanol. In each reaction

20 ml of FeClj in chloco fvas kept constant as
detailed in Table 3.4

* !f? =

s ”-h ’ -.‘ wl3-methylthiophene)

Table 2.11 Cond

A\
"\

m Reaction

" l{ mln}
Tf'rf‘

in

HupInensfiping
ARIANNINU UMY INBAY

P3MTo3 room 20




"W &

aceffonitrile

reaction 20

constant as detailed in Table 3.12.

Sample Conc. FeClg | Reaction Reaction

NO. in CHClg temp. time
(M) (°c) (min)

P3MToy, 1.0 0 20

.F'd |

96

1thiophene) by

chmm'm“ﬂ i} IR

ied out using

AL o

ml of FeClg in acetonitrile solution was kept
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Table 3.12 Condition for synthesis of poly(3-methylthiophene)

in acetonitrile solution

Sample Conc. FeClg | Reaction Reaction

NO. in CH3CN temp. time

(min)
20
20
P3MT1q4 20
P3MTq9 20
P3MT33 b : 20
P3MIgy e 20
fo—— :
Z
PIMI35 2. 0 20

At INeNFIDINT
TN TR INY G Y

P3MT3g

P3MTaq 30
P3MT40 room 5
P3MT4 4 15

P3MT, 30




Sample Conc. FeClq | Reaction Reaction
NO. in CHsCN temp. time

(M) (°c) (min)

AuEINENINEINS
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