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ABSTRACT

In the present study, we report the synthesis dmtgluminescence properties of 4-HBPBF-Cu and HBRZRF
terpolymer metal complexes. These terpolymer metahplexes have been prepared using the synthesized
copolymer as ligand with two transition metal ioBg* and Zri* ions at 60C. The terpolymer resins (4-HBPBF)
have been synthesized by the condensation of 4extyenzaldehyde (4-HBP) and biuret (B) with fordedlyde

(F) in the presence of acid catalyst and using 2:folar proportions of the reacting monomers at#2€. A
terpolymer composition has been determined on #sésbof their elemental analysis and the numberape
molecular weight of this terpolymer was determirm®d conductometric titration in non-aqueous mediurhe
viscosity measurement in dimethyl sulphoxide (DM®@3 been carried out with a view to ascertain the
characteristic functions and constants. The newhtlesized terpolymer resin was characterized byvig\le

Keywords: Terpolymer; co-ordination; synthesis; photolumireese; emission. spectra, FT-IR spectf€, NMR
and '"H NMR spectra. The surface morphology of the temquelr resin was examined by scanning electron
microscopy and it establishes the transition dveteveen crystalline and amorphous nature. The reonperature
photoluminescence study showed a sharp band atrf¥0r excitation and a strong emission at 768 nm.

INTRODUCTION

Photoluminescence is emission of light from a makéhat has absorbed light energy. In this procss material’s
electrons are promoted to excited states by aliearpf photons of light energy. The emitted lightthe result of
those electrons which relax back to the grounde dtgtemitting photons. Both the wavelength of liggquired to
cause photoluminescence and the wavelength of éigtitted depend on the energy difference betweemgtbund
and excited electron states i.e. the band gap grisrg key parameter in photoluminescence. Theioekship
between energy and wavelength is given by:

whereh is Planck’s constant,
cis the speed of light,
A is the wavelength of light.

Most organic photoluminescent materials areonjugated semiconducting materials. They are cubds that
feature alternating single and double or single #&ple bonds. The energies of electrons in thalltes) =
molecular orbitals are usually higher than ) ¢rbital’s. Therefore, the energy gap betweentighest occupied
molecular f-bonding) orbital (HOMO) and the lowest unoccupigd antibonding) orbital (LUMO) is small,
making the materials semiconductors [1-2]. Smahdbgap (1.3 - 3 eV) allows photoluminescence withals
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energy input (light of wavelengths in the near W/ near infrared range). In the case of organtonjugated
polymers, the p-orbital is delocalized over thegténof the chain.

Five new conjugated terpolymers containing 9, ®mgitifluorene, 10-hexylphenothiazine (HPT) donord &
fluorenone (FLO) acceptor were synthesized by Suzoolymerization and used to study the effectsarhpeting
energy and intramolecular charge transfer processable photoluminescence (PL) and electroluminmese¢EL)

of multichromophore copolymers by Abhishek P. Kufkaet. al. [3]. Hung-Ju Yen and Guey-Sheng Liol [4
prepared two novel poly(amine-hydrazide)s from gbé/condensation reactions of the dicarboxyliala&-[N,N-
di(4 carboxyphenyl)amino]anthracene (1), with tétbplic dihydrazide (TPH) and isophthalic dihydoezi(IPH)
via the Yamazaki phosphorylation reaction, respetti All these polymers exhibited high Tg valugepd thermal
stability, and lower HOMO energy levels with gooHopoluminescent and electrochromic characterisfidse
optical absorption, photoluminescence (PL) andtetat conductivity of the films have been investigd by Singh
and coworkers [5]. They observed that the PL ofdbmposite films is quenched significantly with therease of
SWNT concentration. Pradeep kar and co-workersy8thesized Poly(m-aminophenol) (PmAP) by the dirda
polymerization of m-aminophenol in sodium hydroxiaedium. The photo physical behavior of benzophenon
(BP) in poly (methyl methacrylate) (PMMA) has bestndied as a function of temperature by John RoEbat. al
[7]. They studied thé_uminescence of polymer matrices of Phosphorescehdenzophenone dispersed in poly
(methyl methacrylate). Recently, we studied thetlsysis and optical properties of M«&zbonded transition metal
poly (aryleneethynylene)s [8-13].

In this paper, our emphasis is mainly focus on phetoluminescence study of terpolymer metal congdex
synthesized by 4-hydroxy benzophenone-biuret-fodetatde as a ligand with €uand Zii* ions. The absorption
and photoluminescence spectra discussed in regliiacussion part.

EXPERIMENTAL SECTION

Preparation of Terpolymer-Metal Complexes

The terpolymer metal complexes have been prepaied the synthesized terpolymers as ligand with thansition
metal ions i.e. Clland Zif* ions. The terpolymer was taken in 2 M and thesitaom metal ions (Cii and zZA")
was taken in 1 M for the complex formation reactidhe 4-HBPBF terpolymer (2 g) was taken in rounddm
(RB) flask and immersed in ethanol solution toalibfor swelling in 2 h. The Copper nitrate (1wgas dissolved in
ethanol solution and then poured into round bottlaigsk with equipped mechanical stirrer and a reftoxdenser.
The reaction has been carried out with an effeatfieix at 60°C for 3 h. The colloidal precipitates observed in
the flask and separated out. The product wasditeff and washed with ether and ethanol to rentoeémpurities.
The purification has been done repeatedly to sépdha purified product. The resultant purified ptanwas air
dried, powdered and kept in vacuum desiccator wilisa gel. The same procedure was also followeadtlie
preparation of 4-HBPBF complexes with?Zmetal ion. The scheme of preparation of the 4-HBRBmplex with
Cu(ll) and Zn(ll) meal ions is shown in Scheme 1.
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Scheme 1. Proposed Geometry of 4-HBPBF-M etal Complexes
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RESULTSAND DISCUSSION

The Photoluminescence spectra were performed usdigmadzu RF-5301(PC) S CE(LVD) LS55
spectrophotometer at Sivaji Science College, Nagpbe visible emission in the PL-spectrum of cohoation
polymer of 4-HBPBF terpolymer with Cu and Zn meted are shown below in Fig. 1 and Fig. 2.
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Fig. 1. PL Spectra of 4-HBPBF-Cu terpolymer metal complex (powder)
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Fig. 2. PL Spectra of 4-HBPBF-Cu terpolymer metal complex (powder)

Fig. 1 and Fig. 2. shows the PL spectra of 4-HBR&polymer metal complex. Fig. 1 represents onessiom

bands at 768 nm along with excitation at 510 nng. Bi represents one emission bands at 512 nm alithg
excitation at 765 nm. A central factor of this dission is the nature of the characterized samplass PL spectra
of these terpolymer metal complexes demonstratettigaproduced material has enough quality to lesl uis the

research of semiconductor devices. The resultsatdhiat the prepared co-ordination terpolymer resin be used
for photo luminescent liquid crystal display (PLLE@nd solid state lighting applications as a sufipgr
material[14].
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CONCLUSION

A simple and low cost method, namely, modified cleanbath deposition (M-CBD), was employed for the
synthesis of new terpolymer-metal complexes. Strattstudies showed that these co-ordination tgrpets have
semi crystalline behavior. PL spectra of these el demonstrate that the produced material has spiaity to
be used in the research of semiconductor devicdasituminescent materials.
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