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Abstract: The kinetic properties of transesterification reaction in polycarbonate/poly(butylene terephthalate) (PC/PBT)
blends were investigated by '"H NMR spectroscopy under various annealing conditions. During the TGA analysis which
is commonly used for composition analysis of polymer blends, the exchange reaction occurred very actively before it
reached the thermal decomposition temperature of PBT. Hence, the composition of PC in thermogram seemed to be less
than the original value. The kinetic constants of transesterification in PC/PBT (50:50 wt%) blend and powder mixture
at 200, 250, and 300 °C were calculated from the degrees of transesterification obtained while increasing the annealing
time. It was found that the kinetic constants for the blend were greater than the mixture, and the exchange reaction was
considerably progressed even in the short annealing time.
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Scheme 1. Transesterification reaction between PC and PBT.
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Figure 1. Partial '"H NMR spectrum of PC/PBT (50/50) blend for
terephthalate proton region after transesterification; where bp =
bisphenol group and bu = butylene group.
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Figure 2. TGA thermograms of PC, PBT, and PC/PBT (50/50)
blend (solid line).
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Figure 3. Partial "H NMR spectra (a); degree of transesterification
(b) of PC/PBT blend (50/50) depending on TGA temperatures.
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Table 1. Degree of Transesterification(%) of PC/PBT Blend
and Mixture at 200 °C and 250 °C

Annealing 200°C 250 °C

time (h) Blend Mixture Blend Mixture
0.5 0.31 0.37 2.50 1.65
2 0.72 0.75 6.31 5.30
5 1.03 0.78 17.78 10.79
10 1.20 1.12 29.04 22.18
15 1.42 1.19 30.30 29.96
20 1.64 1.31 36.41 35.60
24 2.07 1.35 44.70 38.12

Table 2. Degree of Transesterification(%) of PC/PBT Blend
and Mixture at 300 °C

Annealing time 300°C
(min) Blend Mixture
5 0.97 1.09
10 1.79 1.68
15 7.05 4.40
20 12.73 7.52
25 2427 12.13
30 25.04 19.53
35 25.67 21.48
40 31.60 25.74
45 38.93 35.99
60 39.44 38.54
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Figure 4. Transesterification kinetics of PC/PBT 50/50 blend (a);
mixture (b).
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Table 3. Kinetic Constants for Transesterification of PC/PBT

Kinetic constant (min™)

Sample
200 °C 250 °C 300°C
Blend 2.3x107 1.6x10° 4.7x107
Mixture 1.4x10° 1.4x10° 4.0x10?

T 2 % | PC/PBT Bal== 250°C o]de] 5o Ze Al
7t =2 EEbe o AE|E wsko] AFE] wiale] EAJd)
Hﬂ§]7]- *§7]E}~—— AL 3rolE 4= o]q_ w}ﬂ]r"i _’Qoﬂﬁ 0
Hzo] o] g3l 9o 7]& T BEAHS 8x|5)
AEA = ol EHIE wE AAA 5 /\]_.g_g}&—‘: 7/.101 38}

Rolt}?

7E:|

rh

olg] 71A] 719 x4 PC/PBT Eal=9] o|2H =2 wsh
145 'H NMR 42 53l 248t thaa 22 2
5 dE & Aok

PC/PBT(50/50) & =29] TaAS g TGA =4 A,
PBT @3l o =23l o|n] 40%0 717he- ol2=H 2

ko] A 2lg FRIsisinh o2 Q1sted =3k PC

ARzo] ZO|SA Ha, Balze PC §o] e 3w A

BT} e AXH Hol= gEa|=io] vehiA "ot w=t

A TGA B2 o] Edl=e] wjsh|2 2al= AdHom 2
o}

i=]

=
L
hu

g3 Fel °ﬂ ’\Eﬂ

=S
e =
AFgo] ol Hwe] wd 2 HEPrE her)
[e)
=

2 PC/PBT BHI=9] 22 wglo] dat wh3sm -

389

ZHARe] B: o] = WAL AskEATEE 2014
= FYstn AT A9 9@ AU

11.

12.

13.

14.

15.

16.

17.

It
ki
o
ror

. D. R. Paul and C. B. Bucknall, Editors, Polymer Blends, Wiley,

New York, 2000.

. S. Fakirov, Editor, Transreactions in condensation polymers,

Wiley-VCH, New York, 1999.

. J.M.R. C. A. Santos and J. T. Guthrie, J. Mater. Chem., 16, 237

(2006).

. M.-Y. Lyu, D. H. Choi, Y. H. Kim, and C. Nah, Polym. Korea,

34, 237 (2010).

. G. Montaudo, C. Puglisi, and F. Samperi, Macromolecules, 31,

650 (1998).

. S. J. Yoo, H. S. Hong, and M. Y. Lyu, Polym. Korea, 38, 645

(2014).

. J. Devaux, P. Godard, and J. Mercier, J. Polym. Sci., Part B:

Polym. Phys., 20, 1875 (1982).

. J. Devaux, P. Godard, and J. Mercier, Polym. Eng. Sci., 22, 229

(1982).

. D. Miley and J. Runt, Polymer, 33, 4643 (1992).
10.

I. Hopfe, G. Pompe, and K.-J. Eichhorn, Polymer, 38, 2321
(1997).

R. S. Halder, M. Joshi, and A. Misra, J. Appl. Polym. Sci., 39,
1251 (1990).

A. N. Wilkinson, D. Cole, and S. B. Tattum, Polym. Bull., 35, 751
(1995).

G-P. Lin, L. Lin, X.-L. Wang, L. Chen, and Y.-Z. Wang, Ind.
Eng. Chem. Res., 54, 1282 (2015).

G. Pompe and L. HauBler, J. Polym. Sci., Part B: Polym. Phys.,
35, 2161 (1997).

C. Nah, M.-Y. Huh, D.-H. Choi. J. H. Kook, I. R. Hwang, K.-U.
Jeong, and C. K. Hong, Polym. Korea, 31, 399 (2007).

J. Devaux, P. Godard, J. Mercier, R. Touillaux, and J.-M.
Dereppe, J. Polym. Sci., Part B: Polym. Phys., 20, 1881 (1982).
J. Devaux, P. Godard, and J. Mercier, J. Polym. Sci., Part B:
Polym. Phys., 20, 1901 (1982).

Polymer(Korea), Vol. 40, No. 3, 2016



