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Abstract:

Te rpolymeric material was synthesize d by the condensation of 2,6-dihydroxy ace tophenone, paraphenylenediamine,
and formaldehyde in the presence of acid catalyst with 1:1:2 molar ratio of reacting monomers. The polymer has
been characterized by UV-visible, IR and 'H-NMR spectra. Thermal degradation curve has been discussed in order
to determine its mode of decomposition, order of reaction, apparent activation energy, frequency factor and free
energy change. Freeman-Carroll and Sharp-Wentworth methods have been applied for the calculation of kinetic
parameters while the data from the Freeman-Carroll method have been used to determine various thermodynamic
parameters. This polymer is also found to possess optimum antibacterial activities.
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Introduction

The use of terpolymers in all spheres of
life has been abundantly increased in recent
years because of novelty and versatility. They
occupy the pivotal position in the field of polymer
science. The progress in this field has been
extremely rapid as they are generally useful in

packaging, adhesives, coatings, in electrical
sensors,ion-exchangers, organome tallic
semiconductors, activators, catalysts and

thermally stable materials[1]. Due to global
applications of polymeric materials, polymer
science and technology have been developing
rapidly and attracted much attention of polymer
scientists. Polymers have been found to be very
useful applications as adhesives, high
temperature flame-resistant fibers, coating
materials, semiconductors, catalysts, and ion
exchange resins [2]. Varieties of researches
regarding the thermal studies of polymers are
emerging out to investigate their renewed
applications for the be tterment of mankind. Area
of polymer reaction kinetics is enhanced by
applying various model fitting kinetic equations
in order to study its kinetic and thermodynamic
aspects [3]. Much attention has been focused to
synthesize the terpolymers by applying various
synthetic techniques to examine its advanced
applications. In the recent past, appreciable
progress has been made in study of many ternary
systems such as acrylonitrile -
methylme thacrylate-methacrylic acid [4].
methylme thacrylate-styrene-butadiene[5]
acrylonitrile-methyl acrylate-itaconic acid [6],
styrene-acrylonitrile-methyl- acrylate [7].
Jadhav et.al studied synthesis, characterization,
and thermal de gradation kine tics of copolymers

derived from 2,2’-dihydroxybiphenyl-
formalde hyde [8]. kinetics of thermal de gradation
and estimation of lifetime for polypropylene
particles and its effect on particle size, involving
the use of single, and multiple heating rate
techniques was studied by Paik et.al. [9].
Materials And Methods

All the chemicals used in the synthesis of
new terpolymer resin were procured from the
market and were of chemically pure grade.
Whenever required they were further purified by
standard methods like thin layer
chromatography, reprecipitation, and
crystallization, which are generally used for the
analytical purification purpose.
Pre paration of Sample
A mixture of 2,6-dihydroxyacetophenone (0.1
mol), Paraphenylenediamine (0.1 mol) and
formalde hyde (0.2 mol) in molar ratio of 1:1:2 in
the presence of2M (200 ml) HCl as a catalyst has
been prepared in round bottom flask. The
resultant mixture was refluxed over an oil bath
for heating at 120°C £ 2°C for 5 hrs with
occasional shaking to ensure thorough mixing.
The resinous yellowish solid mass was obtained.
Results And Discussion
Characterization of synthesized resin
The electronic spectrum of 2,6-DHAPDF-I is
shown in (fig.2). The spectra depicted two
characteristic bands. The band at 255nm
indicates the presence of (>C=0) group
containing C-O double bond in conjugation with
an aromatic nucleus and can be accounted for it
n* transition. The otherless intense band at 355
nm may be due to n n* electronic transition
[10]. The IR spectra was shown in (Fig.3). The
assignmentof Vibrational fre quencies is based on
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the data available in the literature. A broad band
appeared at 3286.90 cm-! might be due to the
stretching vibrations of phenolic hydroxyl group
exhibiting intermolecular hydrogen bonding
which exist between OH grops of different
polymerchain. The medium band at 3100 cm-1 is
assigned to the —NH stretching vibration. The
band obtained in the range of 1439.2,1334.5 and
812.14 cmis ascribed to bending , wagging and
rocking vibrations of methylene (-CHz- ) bridges.
The band in the range of 1245 is due to (C-N)
stretching. The medium broad band in the range
of 694-892.18 is attributed to substituted
benzene ring. The band at 1705 em-1

may be due to the >C=0 stretching. The band at
1370.30 em-1 may be ascribed to phenolic C-O
stretching. The NMR spectra of 2,6-DHAPDF-I
terpolymer was shown in Fig.4 .The NMR
spectrum of the 2,6-DHAPDF-I terpolymer
exhibits signals in the region of 6.84 & (ppm),
which may be due to the proton of aromatic ring
(Ar- H), and signals in the region 11.09 6 (ppm)
may be attributed to phenolic hydroxyl proton ,
methylene proton Ar-CH2-N moiety was inferred
by the appearance of a weak singlet signal at
3.58-3.63 6 (ppm). The presence of a signal
around 6.31 & (ppm) revels the presence of-NH
bridges. Me thyl proton of Ar-Co-CHs moiety may
be identified by the intense peak in the region of
2.51 6 (ppm).

The thermal degradation curve for the
2,6-DHAPDF-I terpolymer is shown in Fig. 5.
Thermogram of 2,6-DHAPDF-I, depicted only one
stage of decomposition without loss of water
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molecule. The first step of decomposition in the
range of 200-600 °C was due to loss ofside chain
(-CH2-NH-Ar-NH-,COCH3,20H,-CH2) and partial
degradation of aromatic nucleus (Calc = 95.02 %
and Found 94.00 %) first stage of
decomposition supported by exothermic peak in
DTA [Fig.6]. Using half decomposition data and
then applying the Sharp-Wentworth method[11],
obtained a Sharp-Wentworth plot
terpolymer as shown in Fig. 7. Ea calculated by
this method was in agreement with the Ea
calculated by Freeman-Carrol method [12], A

we for

thermal Ea plot and Freeman-Carrol plot for
polymer is shown in Fig. 8 and 9 respectively. The
thermodynamic parameters for the polymer were
calculated on the basis of thermal Ea values,
which are shown in Table-2.

From the data in Table-2. from the

abnormally low values of the fre que ncy factor we
concluded that the decomposition of 2,6-
DHAPDF-I polymer can be classified as a slow
reaction for which there is no other obvious
reason [13-16]. The negative value of [AS]indicate
that the activated polymer has more ordered
structure than the reactants and that the
reaction are slower, than normal The
decomposition of terpolyerm is known to obey
first-order kinetics but not perfectly, as by
Shrivastava and Juneja .
Acknowledgements: Authoris thankful to Head
of the Department of Chemistry, Rashtrasant
Tukadoji Maharaj Nagpur University, Nagpur for
providing Laboratory facilities.

Table-1-Thermal degradation data of 2,6-DHAPDF-I Terpolymer

T I Temperature SDtage iti of s ies d ded % mass loss
erpolymer ecomposition ecies degrade
poly Range (°C) (DTA Pgak) P r Found | Calc.
2,6- 200-6009°C | First (Exo, b) Loss of side chain (-CH2-NH-Ar- | 94.00 | 95.02
DHAPDF-I NH-,COCH3,20H -CHo) and
partial degradation of aromatic
nucleus
Table 2: Kinetic parameters for 2,6-DHAPDF-I Tepolymer resin
Terpolymer |Decompo Temp |Half Activation Energy | Kinetic Parameters by FC
Decomp | kJ/mole
©cC) Temp AS AF [z s* n
(°C) FC Sw (J) (kJ) [(SY) |(J)
2,6-DHAPDF-1|2000C 400 28.24 31.00 -130.31|67.43|25.11]-20.76| 0.96
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Figure 1: Reaction for 2,6-DHAPDF-I
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Figure 7: Sharp-Wentworth plot of 2,6-
DHAPDF-I Terpolymer Resin
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Figure 8: Thermal Activation Energy Plot of 2,6-
DHAPDF-I Terpolymer Resin
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Figure 9: Freeman-Carroll plot of 2,6-DHAPDF-
I Terpolymer Resin
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