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ABSTRACT

Chemical copolymerization of anilinewith o-anthranilic acid in agueous 1M
HCl were carried out at different molar ratios of aniline and characterized by
FTIR and UV-Visible spectroscopy, Elemental analysis and electrical con-
ductivity. From FTIR and UV-Vis. Spectroscopy, we observed that o-anthra-
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nilic acid has been introduced into the polymer chain successfully. The
percent yield of o-anthanilic acid copolymer with aniline decreases as the
percent of aniline increases. An increase in the % C can be observed asthe
amount of o-antranilc acid in the copolymer decrease or the amounts of

aniline increase. © 2015 Trade Science Inc. - INDIA

INTRODUCTION

Poly aniline (PA)shave considerable signifance
because of their el ectrical and optical propertiesand
many potential applicationssuch asenergy storage'”,
dectromagneticinterferenceshielding?, dectrochromic
devices®4, microel ectronic device® and sensort® etc.
For many of these applications the solubility and
processability of polyanilineareamongthemaost impotant
properties. Poly anilineswhich are solublein aqueous
solutionsare particulary attractive becausethey can be
processed in water, thus avoding the environmental
concernsassociated with the use of organic solvents. It
hasbeen shown that polyanilneswith sulfonicacid groups
onthebenzeneringd” or onthe nitrogen atomg®*3 are
solubleinwater. Poly anilne (PA) and itsderivatives
are considered to beoneof themost oromising classes
of organic conducting polymersdueto their well-be-

haved e ectrochemistry, easy protonation reversihility,
excdllent redox recydability™, good environmentd sta-
bility!*!, eectrochromism(*®, ease of doping!”! and ease
of preparation. Theunsubstituted PA isinsolubleincom-
mon organic solventsdueto the stiffnessof their back-
bonewhich result from itsdel ocalized e ectronic struc-
ture. Hencetheir synthesisisquitedifficult. The copo-
lymerization isoneof thes mplest method for providing
the processability of conducting polymert8.,

On copolymerization of anilinewith o-anthranilic
acid thereisaformation of material having properties
intermediate to their homopolymer and more
processable copolymers. In thisstudy, at different mo-
lar ratiosof aniline, acopolymer of o-anthranilic acid
with anilineisprepared and charachterized usng FTIR,
UV-Visble, dementd analysisand electrical conduc-

fivity.
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EXPERIMENTAL

Reagents

o-Anthranilicacid (AA) (Merck, Stuttgart, Ger-
many), Aniline (ADWIC, Egypt), Ammonium
persulphate (APS) (WINLAB, UK), N,N-
Dimethylformamide (DMF) were used without purifi-
cation.

Characterization

TheFTIR spectrawererecorded using FTIR- 8201
PC (SHIMADZU) instrument by KBr pellets, and UV-
Visabsorption spectrawere recorded in spectropho-
tometer (UV-1601 SHIMADZU). Thedectrical con-
ductivity was measured at room temperature by using
conductivity meter (CM-30V) and TheC, H, N analy-
sswascarried out using EA 1110 dementa andyzer.

Synthesisof copolymers

COOH

—= Pyl] Peper

0.178 gof 0- anthranilicacid (AA) wasdissolved
in 3ml DMF and completed to 50 ml by 0.1 MHCI.
0.08 M solution of anilinewas prepared and then added
to thesolution containing anthranilicacidand DME A
solutionof 0.1 M ammonium persulfate (APS) in 50 ml
of 0.1 MHCI solution was prepared and then added to
the solution containing theanilineand AA; therefore,
the concentration of AA 1s0.013 mol/L. At that case
themolar ratio (f,) of aniline/o-anthranilicacid would
be5. Different solutions were prepared in which the
concentration of AA wasvaried from 0.0067 mol/L to
0.08 mol/L at constant concentration of anilineand APS
of 0.08 and 0.1 mol/L, respectively, to give solution of
different (f,) of aniline/AA.

RESULTSAND DISCUSSION

Pol y (o-anthranilicacid, and copolymersof aniline,
were synthesized according to thefollowing reactions:

COOH

NH——

L AN

Poaly anthranilicacid

COOH

@NHW ’ @NHj

[o]

COOH
NH NH
M N

Poly (aniline-Co-anthranilicacid)

FTIR spectrameasurement

Figure 1 shows FTIR spectra of polyaniline
(PANID)The high frequency bands at 1562 and 1477
cm-1 are assigned to the C=C ring stretching vibra-
tions of thebenzenoid ring and the C-N stretching of
thequinoid ring, respectively. Thebands1290 and 1239
cm-1 correspond to the N-H bending and symmetric
component of the C=C (or C-N of thebenzenoid ring)
gtretchingmodes. Theremaining bandsat 1110 and 798

cm-1 could beattributed to thein -planeand out-of —
plane C-H bending modes.

Figures (2,3) showsthe FTIR spectraof poly (o-
anthranlic acid-co anilineat f,=3:1and f, =1:3re-
spectively. We observed that the FTIR spectraof co-
polymersshow similar bandsasthosereported for PANI
with exception of C=0 absorption band 1684 and
1686 cm~1, therefore, we can distinguish the copoly-
mer with homopolymer by this charachterization band.
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Figurel: FTIR spectraof PANI
120f : :
r 17
- J‘/
8 - f;zkh"] as
‘ \ [/
\. ] !J' I
ﬁ | j o
L {
%1 S0 \ l f
1 \ | '“13 i
\ I,"i / W
S | P
T 28 M d } \/w
wor L
! 1'“ | l o
%I
&4
| ? |
20 . i 1 s 1
2500 3000 2000 1000 406

Wavenumbes fcm-1]

Figure2: FTIR spectraof Poly (o-anthranilicacid — Co—aniline) at f, =3:1

It meansthat AA had beenintroduced into the polymer
chainsuccessfully.

UV- Visspectra measurement

Figure4 showsthe UV-Vis spectraof poly (o-an-
thranilicacid—aniline) copolymer a different molefrac-
tions of aniline. Two absortion bands at 348 and 512
nm. That are attributed to benzenoi d(z- ©* transition)
and quinoid rings, respectively. Then- n* transitions
arerdated to the extension of the conjugation alongthe
polymer backbone. These bands show shift from 350,
348 nm for o-anthranilic acid to lower valuesfor the

Macromolecules ——

different molefractionsof thecopolymers. Indicatinga
decreasein the extension of conjugation with respect
to polyaniline, this decrease may beattributed to the
carboxylic acid groups effect with theincrease of the
torsion angle between close phenyl ringswith respect
to polyaniline causing adifferent copolymer conforma-
tion.

Yidmd and Conductivity measurements

We observed the percent yield of o-anthranilicacid
copolymer with aniline decreases as the percent of
anilineincreasesasshownin Figure 5. Also, we ob-
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Figure3: FTIR spectraof Poly (o—énthranilicacid —Co-aniling)at f,=1: 3
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Figure4: UV-Visabsor ption spectra of copolymer of o-anthranilic acid with anilineat different molar ratiosusing
DM SO asasolvent; (f,))a=3:1,b=2:1,c=1:1,d=4:1,e=1: 3

served adlightly increase in the conductivity as the
amount of o-anthranlic acid decreases.

Elemental analysis

Theelemental anaysiswas carried outin order to
know about the composition of the polymer with vari-
ous elements such as C, H, N, and S present in the
polymer matrix. TABLE[3], showstheca culated and
observed percent values of C, H, N and Sfor poly o-
anthranilic acid and copolymers of o-anthranilic acid
with anilineat several molefraction of aniline. Anin-

creasein the % C can be observed asthe amounts of
o-anthranilic acid in the copolymer decrease or the
amountsof anilineincrease.

CONCLUSION

O-anthranilic acid copolymer with aniline can be
synthesized by chemical oxidation usingammonium
persulfate astheoxidizing reagent at different molar ra
tiosof aniline. The FTIR spectraof copolymers show
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TABLE 1: UV-Visof o-anthranilicacid in acid itscopolymer with anilineat different molar ratios(f,) using dimethylsulfoxide

solvent (DM SO).

Polymer

(f1) of o-anthranilic acid / aniline

Benzenoid  Amax-(Nm) Quinoid

o-anthranilic alkaline acid medium
o-anthranilic acid — Co- aniline
o-anthranilic acid — Co- aniline
o-anthranilic acid — Co- aniline
o-anthranilic acid — Co- aniline
o-anthranilic acid — Co- aniline

4:1
31
21
11
1.3

348
298
306
308
298
300

512
413
535
520
419
410

TABLE 2: Yield and conductivity of o-anthranilic acid and itscopolymer swith anilineat different molar ratios(f,) using

DM SO.

Polymer Yield (%) Conductivity (Scm™)
o-anthranilic acid in alkaline medium 75.2% 1.89* 10°
Copolymer of o-anthranilic/anilineat f1 -4, 54.1% 3.41* 10°
Copolymer of o-anthranilic/anilineat f -3, 50.21 % 3.62* 10°
Copolymer of o-anthranilic/anilineat f1 -5, 47.4 % 3.78* 10°
Copolymer of o-anthranilic/anilineat f1-14 44.6 % 4.28* 1072
Copolymer of o-anthranilic/anilineat f1-13 39.32 % 5.23* 10

TABLE 3: Elemental analysisof poly (o-anthranilicacid) (AA) and their copolymer with aniline(A) at different molar ratios

(f)
Sample C% H% N% % Total%
Found Cal. Found Cal. Found Cal. Found

o-anthranilic acid in alkaline medium  48.99 62.34 5.52 355 947 1039 026 64.24
AA/Aa fi=41 50.80 62.92 5.45 334 924 14.03 0.40 65.89
AA/Aa f,=21 50.92 65.48 5.68 371 873 1336 223 67.56
AA/Aa f,=11 53.52 69.17 4.02 424 782 1241 0.48 65.84
AA/Aa f,=13 51.08 76.03 5 523 976 1064 1.20 67.04

similar bands asthosereported for PANI with excep-
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The shift for o-antharnilc acid to lower valuesfor the
tion of C =O absorption band 1684 and 1686cm™1.  different molefractionsin UV-Vis spectroscopic may
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be attributed to decreasein the extension of conjuga-
tion with respect to poly aniline dueto the carboxylic
acid effect cause an increase of thetorision angle be-
tween close phenyl ringswith respect to polyaniline
causing copolymer conformations. Anincreaseinthe
conductivity as the amount of o-anthanilic acid de-
creasesaswell asincreasein the % C in the copoly-
mer.
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