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' Fig. 1  Chemical structure of PETA copolyester
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Table 1  Microstructure of copol

yesters catalyzed by different rare earth acetates

Catalyst Feed ratio® Composition” SL-EA SL-ET  R¢
Yitrium acetate 1.00/1.00 1.00/0.95 1.96 2.00 1.01
Lanthanum acetate 1.00/1.00 1.00/0.94 1.92 2.02 1.02

Neodymium

1.00/1.00 1.00/0.96 1.94 2.00 1.02
acelate
Dysprosium

1.00/1.00 1.00/0.96 1.96 2.00 1.01

acetate

# Molar ratio of monomer DMT and AA; > The composition molar ratio of
ET to EA of the copolyester produced was calculated according to area
integral of peak g and e in ' H-NMR spectrum; ¢ Degree of randomness of

the copolyester
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Table 2 Properties of PETA copolyesters catalyzed by different rare earth

acelates

Moo Tensile Breaking
Catalyst ! PDI* strength  elongation
x 107 (S op)

(MPa) (%)
Yitrium acetate 3.88 1.87 -2.4 11.5 550
Lanthanum acetate  3.68 1.92 -1.5 11.1 510
Neodymium acetate ~ 3.24 1.89 -4.0 10.2 530
Dysprosium acetate ~ 3.45 1.81 -3.1 10.6 580

* Determined by GPC measurement, using THF as eluent and polystyrene

as standard
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SYNTHESIS OF POLY(ETHYLENE TEREPHTHALATE- co-ETHYLENE ADIPATE)

CATALYZED BY RARE EARTH ACETATES
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ZHU Kui' s ZHENG Lina', XU Lingyun', ZHU Weipu', ZHU Guixiang’> SHEN Zhiquan'
(! Key Laboratory of Macromolecule Synthesis and Functionalization of Ministry of Education »
Department. of Polymer Science and Engineering, Zhejiang University> Hangzhou —310027)
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Abstract Rare earth (Nd, Y, La, Dy) acetates have been synthesized and used as single component catalysts for
the polycondensation of dimethyl terephthalates adipic acid and ethylene glycol first preparing aromatic/aliphatic
copolyester are poly C ethylene terephthalate- co-ethylene adipate ) ( PETA) with high molecular weights. The
copolyesters catalyzed by different rare earth acetates were characterized by means of 'H-NMR, DSC, SEC and
mechanical testing. The compositions of the coplyesters calculated by the peak integrals of ' H-NMR spectra show that
the molar fractions of the copolyester are consistent with the feeding molar ratio of the raw materials. The analysis on
the sequence distribution of the two segments in the copolyester chains reveals that the average sequence length of
PET and PEA is in the range of 1.92 ~2.02 ; and the random distribution of the two segments is also validated by
the degree of randomness around 1.01. The DSC analysis shows a single glass transition temperature ( 7,) of PETA
at — 1~ —4°C without melting temperature ( T, ) suggesting the random structures and thermoplastic elastomeric
property. The SEC spectra showed high weight-average molecular weight ( M, ) and polydispersities of PETA in the
values of 3.24 ~3.88 x 10* g/mol and 1.81 ~ 1.94, respectively, demonstrated the high effect of the catalysts, but
there is no significant difference of the activity between the four rare earth acetates. The copolyesters exhibit good
mechanical properties such as high tensile strength (ca. 11 MPa) and large breaking elongation ( > 510% )
measured with the re-molten films at room temperature . The tensile strength of the copolyesters has a slight increase
with the increasing of molecular weight.

Keywords Rare earth acetate, Catalyst, Polycondensation, Poly(ethylene terephthalate- co-ethylene adipate)



