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SYNTHESIS AND CHARACTERIZATION OF POLY (ETHYLENE
PHTHALATE-CO- PROPYLENE SUCCINATE)

Abstract: A Biodegradable copolyester, poly(ethylene phthalate -co- propylene

succinate) (PEPHPS) was synthesized via direct polycondensation from ethylene
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glycol (EG) phthalic acid(PHA), succinic acid (SA) and 1.2-polypropylene glycol(PG)
to obtain a biodegradable polymer material with satisfactory thermal properties, The
resulting samples were described by Infrared spectroscopy (IR) and some thermal
properties of the prepared samples were studied by recording the curves of the
differential thermal scanning device (DSC).

Keywords: propylene succinate, Ethylene phthalate, Copolyester,
Biodegradable.

CHUHTE3 U XAPAKTEPHUCTHUKA MOJIM OTUJIEH®TAJAT-TIPOIAJIEH
CYKIIMHAT)

Annomauusn’. buopasnazaemviii cononudsgpup, nonu (3munengpmanam-nponuien
cykyunam) (PEPHPS) 6win cummesuposan nymem npsamou noauxoHoeHcayuu u3
smunenenuxons (EG), ¢gmanesoii kucromor (PHA), sumapnoi xucromor (SA) u 1,2-
noaunponunenenuxoasn (PG) ons nonyuenus buopasznaeaemviii norumepusiii mamepual
¢ Y0081emBOpUmMenbHbIMU mepmuieckumu ceoticmeamu. Ilonyuennvle oopaszywt OvLiu
onucanvl ¢ nomowpplo uHgpaxpacruou cnekmpockonuu (MK), a wnexomopwie
mepmuiecKue ceoucmea NpueomoGIeHHbIX 00pa3yos Ovliu U3ydensvl nymem 3anucu
Kpuswlx oughgepenyuanvro2o meniosozo ckanupyrowe2o ycmpotcmesa ([[CK).

Kntouesvie cnoea: nponunen cykyuwam, smuieHgpmanam, conoaudspup,

buopasiazaemulii.

. Introduction

Synthetic polymers have become the basis of modern packaging industry in the
last three decades, Plastic is one of the most important of these synthetic polymers,
About one third of the world plastics production has been recently used for packaging
Unfortunately, the increasing consumption of plastics for packaging of the products of
short life cycle leads to growing problems concerning theaccumulation of plastic
waste[1-3.] Aromatic polyesters, such as poly(ethylene terephthalate) (PET) have

excellent physical and mechanical properties and are among the most important
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commercially available polymers with widespread application, especially in the food
and beverage packaging. However, due to their strong resistance to bacterial or fungal
attack they usually remain unaltered under the environment conditions, and result in a
considerable waste stream[4]. On the other hand, aliphatic polyesters could be
degraded in the environment and comprise an important family of biodegradable
polymers. Incorporation of biodegradable aliphatic units into the molecular chain of
aromatic polyesters has been regarded as an effective strategy to obtain novel
biodegradable copolyesters Copolyesters of PET/PBT with aliphatic polyesters, such
as PET-poly(butylene succinate,PBT-poly(butylene adipate), PBT-poly(butylene
succinate) and PBT-poly(succinic anhydride-ethylene oxide) have been designed and
described as environmentally degradable or hydrolysable[5-6]. Biodegradable
polymers are one of the most important solutions that have been addressed to reduce
the impact of waste plastics. In this research we show an example of these polymers.

. Experimental:

Materials:

Succinic acid (SA) from Acros Organics, phathalic acid (PHA) from Sigma-
Aldrich 1,2-proplene glycol was purchased from Poch and used without further
purification process. Aluminum Chloride as catalyst was obtained from Merck-
Schuchardt Also, other chemicals and solvents were used without further purification.
Synthesis of copolyesters:

First, the prepolymer of PEPH( Poly Ethylene phthalate) was charged to a three
necked flask and fully melted at 226 C° under the protection of nitrogen flow and
agitation. Afterwards the blends of prepolymer of PPS( Poly Propylene succinate) at a
counted molar ratio was charged into the flask. then the reaction was performed at 235
C under a vacuum of 0.08 MPa for 2h.
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3. Results and Discussion:

Synthesis of Poly (Ethylene phthalate-co- Propylene succinate):

The synthesis was made according to the following interactive scheme 1:
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Scheme 1:Synthetic route of poly(PEPH-co-PPS)
Structure characterization of poly (PEPH-co-PPS):
FT-IR:
The infrared spectra (IR) of the copolyester ( Figure 1) show the following peaks:
2986/2938 cm™?  (CHgps str),3069 cm™ (CHgp; str),3344 cm™  (OH str),1745 cm™
(C=0),1589 cm? (C=C)and 1237 cm™* (C-O).

Figure 1: FTIR Spectrum of copolyester

Differential Scanning Calorimeter (DSC):

DSC measurements of copolyesters were carried out on a differential scanning
calorimeter, the code is DSC131 from the company (SETARAM), made in France
which equipped with a liquid nitrogen with out cooling system. The samples of about

8-10 mg were encapsulated in the DSC aluminum pans and then thermally treated.
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DSC thermal diagram was recorded at the heat speed of 10 C/min from 25 to 440 C°,
and glasstransition temperature Tg and melting point Tm determined from the
endothermic curves[7].Figure 3 illustrates the DSC thermal diagram of copolyester.
The change of the Tg,Tm and Td between prepolymer and copolymer was exhibited in

table 1.

Tablel: The thermal data of polymer

Entr Polymer Tg(C Td(C
y y 9(C) Tm(C) (C)

1 PPS | e | 352
2 PEPH 71 226 364
3 Copolyester 52 | ... 357
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Figure2: DSC thermal diagram of copolyester
4. Conclusions:

In this work, we synthesized copolyester by polycondensation of ethylene
phthalate and propylene succinate. The polymer exhibits good solubility in many
common solvents which is an important quality in view of its applications. The
synthesized polyester showed relatively high Tm above 200 °C. therefore the new

copolyester are expected to find wider Applications.
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