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Fig.1 ‘H-NMR spectra for the PET,PEN and PET/PEN copolymer
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Table 1 Transesterification level and kinetic data for PET/PEN blends at

various conditions

T/N Tempera- Transesterification level

Time In[ bf

[in mass ratio ture (i) Frer Frex S (b-r)]
(in molar ratio)]  (C)
70/30(74.6/25.4) 270 5 73.31 2.58 24.11 0.0705
280 1 74,60 0,00 25.4 -
5 72.75 3.69 23.55 0.1024
10 70,70 7.8 21.50 0.2306
15 68.51 12.18 19.31 0.3879
20 66.76 15.68 17.56 0.5342
285 5 72.45 4.29 23.26 0.,1201
10 70.32 8.57 21.11 0.2563
15 67.73 13.74 18.53 0.4302
20 66.24 16.72 17.04 0.5819
290 0.5 7460 0.00 25.4 -
5 71.55 6,09 22,36 0.1753
10 68.34 12.52 19.14 0.4012
15 65.99 17.21 16.80 0.6056
20 63,67 21.85 14.48 0.859%4
295 3 70.81 7.59 21.60 0.2235
10 67.21 14.78 18.01 0.4942
15 64.56 20.09 15.33 0.7550

20 62.62 23,97 13.41 1.0011
300 0.5 74.60 0.00 25.4 -

5 70,35 8.50 21.15 0.2539
10 66.26 16.67 17.07 0.5795

15 63.77 21.65 14.58 0.8469

20 61.56 26.07 12.37 1.1643

S0/50(55.7/44.3) 270 5 54.09 3.21 4270 0.0672
20 5 53.32 4.76 41.92 0.1014

200 5 51.43 8.53 40.03 0.1897

10 47.42 16.56 36.02 10,4090

15 44.10 23.20 32.70 0.6353

20 41,65 28.09 30.26 0.8423

300 5 50.10 11,21 38.69 0.2577

30/70(35.1/64.9) 270 5 33.67 2.85 63.48 0.0646
’ 280 5 33.03 4.13 62.84 0.0950
200 5 31,20 7.80 61.00 0.1877

10 27.39 15.42 57.19 0.4132

15 24.34 21.51 54.15 0.6387

20 21.83 26.55 51.62 0.8742

300 5 29.90 10.40 59.70 0.2591

Note:b = Pems r = fupr/{2 % Pppr)
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Fig.2 Relationship between In{ 5/( b - )] and time of PET/PE
blends
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Table 2 Transesterification kinetic data for PET/PEN blends

Kinetic constant  Extrapolation

T (C) Linear expression R?

E (min~!) value (min)
280 y=0.028x-0.0424 0.98 0.028 1.51
285 y=0.032x ~ 0.0416 0.98 0.032 1.30
290 ¥ =0.044x-0.0468 0.98 0.044 1.05
295 y=0.053x-0.0456 0.99 0.053 0.86
300 ¥=0.06x-0.0385 0,99 0.060 0.64

WERTHRFEAEENU R, HBRYZ#
MBI FEMNE A EAMA RN, | NMR
BRWBBS A RS VIR, Tk L’
ERWE TEN E(NE 1 iR, KHEBRHEA
VR REBREHREN, BB ERSEREHIRNY
ERA L. th TR — Rk, |
RAEMLDESGRRENYBE L EM, BEF R
B, AT EWAS BN R BRI RBEERAEN
(REARMRMBATREE) BAFER—Fa)
SRR HEFHEEARBESAZMHENT
2, ALEE A A A P SRR, AT R 4 FR AT
R8T PET # PEN B ¥ A +E %, B EEME,
Ko TENTEHE IS, SR E AR RS,
BERMMTFHEOEHLREMR D, BB R
YR RN R AR A TR RO R )G L Bl sh R
HHRK, BRHEERKBRERR, KR FERE
S BE EEMTERILRBEAEBETHRK

MEMEARE, s ¥ ARG, B R
ARSI RGERIERX T X — &, #EikE Collins
A/ T BT 5T PET/PEN LR R 32
BB R, AT R IE S AR

B, % F PEI/PEN LB K R, B &
Arrheniums 23y 2 :

Ink =— E/{RT) + B (5)

HER 2 B W E kA, B Ink X4 %HE BB
BT R (CINE 3 RraR ), W ER AT e RRE AR
688 E =107 kJ-mol ™.

2t
y=—12868x+19.674
R%=0.9801
250
nig
2 al
350
41 1 1 ) 1
174 1.76 1.78 1.80 1.82
Tx103 (K™Y

Fig.3 Correlation between Ink and 1/ T in transesterification of PET/
PEN blends
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Fig.4 Effects of blend composition {c) and temperature (a), and
time(b) on transesterification level for PET/PEN blends
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MISCIBILITY AND TRANSESTERIFICATION IN POLY(ETHYLENE
TEREPHTHALATE) AND POLY(ETHYLENE 2,6-NAPHTHALENE) BLENDS

MIAO Yingchunl'2 , GAOQ Xushan®, Wang Chunlan®

{! Textile Institute of Sichuan University, Chengdou 610065 )
(* Research Institute of Luoyang Branch, China Petrochemical Lxd ., Luoyang 471012}
(} Depariment of Material Engineering , Beffing Institute of Clothing Technology , Beijing 100029)

Abstract  The transesterification reaction among poly(ethylene terephthalate ) ( PET), poly(ethylene 2, 6-
naphthalate) ( PEN) , and PET/PEN copolymer were siudied with '"H-NMR. The rate constant k, the activation
energy, and induction period of the transesterification reaction for the PET/PEN reactive blend were obtained using a
kinetic expression based on a second-order reversible reaction mechanism. The relationship between
transesterification and miscibility was discussed on transesterification level and induction peried. It was found that
miscibility of PET and PEN blends leads to or enhance transesterification, that is, miscibility is a necessary
condition for transesterification in the polyester blends; transesterification accelerates miscibility of PET and PEN
blends . Both evenis are interrelated in the molten state of polyester blends.

Key words PET, PEN, Transesterification, Kinetic, Miscibility, Induction period



