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TR-4,6(poly(tetramethylene-4,4'-terephthaloyldioxydibenzoate-co-hexametylene-4,4'-terephthaloyldioxydibenzoate)
S A =G en o]7lg AU FetaEdl FeltdaldH ZeHo] E(PBT)9 ElS slsict.
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ABSTRACT. The transesterification reaction could be used to the technical production as it forms an in-situ
compatibilizer during the processing of polymer blends. Thus, TR-4,6(poly(tetramethylene-4,4'-terephthaloyldioxy-
dibenzoate-co-hexametylene-4,4'-terephthaloyldioxydibenzoate), one of thermotropic liquid crystalline polymers
was synthesized and was blended with PBT(polybutylene terephthalate), one of engineering plastics, to study the
transesterification reaction. The transesterification reactions between two components, TR-4,6 and PBT, were
monitored by IR, DSC and ">C NMR and analyzed by a statistical treatment method. Also, the reaction rates and
the sequence distributions of repeating unit were (calculated and) invesitigated.
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Scheme 1. Synthetic route for TR-4,6.
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Table 1. Properties of TR-4,6 and PBT
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Fig. 1. IR spectra of the blend of TR-4,6/PBT(1/1) an-
nealed at 285 °C for 0 min 10 min, 20 min, 60 min.

Polymer  Yield(%) T, T, AH,(lg)  T{C) I\ MW LC
TR-4,6 93 48 226.5 304 0.69 . Nem
PBT - 45 233 - 0.67 33,000

*Melt and isotropic transition temperatures were obtained at peaks of DSC thermograms. **Inherent viscosity of the
solution was measured at a concentration of 0.1 g/dL in phenol/p-chlorophenol/1,1,2,2-tetrachloroethane=25/40/35(w/w/

w) at 40 °C.

1997, Vol. 41, No. 3



160 MR - S - R - R

L5404 60 minZt GA =3 B
T golzmrt AL HARE £ 5+ A
t} o]E AMEH O ZHE] o 5 QIRe| odlaHZE
250 HE AN EXT-Zo) Hul W3} ¢
£ £27] g9 FFEA 3= 2 kg
o] =} o] A3l wte} random3t e 2 7 3L
Bate] A7} AedAl FFEA7E oA 5 9l
the 7HA S dolE 4 Qloh &, TR-4,69] triad7}
1 F%] <l butylenee]t} hexylene-2 714 4= glx
S B wlaAg 7P 5 9lA #ok IR 29 27

23l ol &9 FAGY MEE Asrle ot
o}Eo| Az} randomization® 7. gt AMAE EHal
& <= 9lc}.

Fig. 2¢| TR-4,69} PBT®] DSC thermogram-$- 1.
St 052 T, 7had 9| DSCoAE & o)A
oAk melt Aol A FYA17) F W3] ks B
TR-4,6% 48 °C PBTE 45 °C 224 0|59 §-2)
ARo) g gotd 4 glrh. eyt EA=elAe]
g Abd ol Hile F 257} VT 2 glenR
g $ sk = TR4,69 2A-44 AHel:
2265 ‘C(H B A olA EFHo] HAE = k)0l
o SubAgsisEda &7l ARtE e o] 2EE
304 °C7} Ft}. vhH PBTE 233 “Col|A] Zo} SukA
WA 2 WahA Hek metd] o] F wEAAE A4
L7} u53 g gadd S gl

Fig. 30]| o] 5 Hallzol gk 285 Cell 4] ] A A=l
3 odz]e) A 7kel we} plotdl DSC thermogram- H
ek, 2H2) 102 F L) DSC 3o]2 224
< 223°C2A chae] wWsE ®eolr] Azt
302, 6020 A Folt el B4 sopxlct

an

e

15,0

16

.0

4.0

2.0 e e e

4 T T T T T T T T
a8 7.0 1000 S0 1SaD 1750 R0 2250 2s00  Z73A Wan
Tewperwture 1°0

Fig. 2. DSC thermogram of TR-4,6(—) and PBT(---) ob-

tained on the 1st heating run.
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Fig. 3. DSC thermograms of TR-4,6/PBT(1/1) blend an-
nealed at 285 °C for different annealing time with a heat-
ing and cooling rate 20 °C/min.
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Fig. 4. *C NMR Spectra of TR-4,6 and PBT.
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Table 3. Monomer sequence distribution properties of the triad annealed at 285 °C vs. annealing time

)% Za]o|~u| 29} Poly(butylene terephthalate)?] o 2el2 w3

163

Probability Statistics 0 min 10 min 20 min 30 min 50 min
P(BTB/HTH) 0.234 0.336 0.330 0.315 0.265 0.225
P(OTB/OTH) 0.216 0.001 0.003 0.008 0.019 0.028
P(OTO) 0.048 0.291 0.291 0.279 0.225 0.193
P(TOB/TOH) 0.216 0.281 0.272 0.251 0.228 0.210
P(OOB/OOH) 0.097 0.004 0.006 0.015 0.036 0.065
P(000) 0.097 0.010 0.020 0.035 0.092 0.123
P(TOO) 0.044 0.000 0.000 0.012 0.020 0.028
Table 4. Monomer sequence distribution properties of the triad annealed at 290 °C vs. annealing time

Probability Statistics 0 min 10 min 20 min 30 min 50 min
P(BTB/HTB) 0.234 0.336 0.320 0.301 0.235 0.220
P(OTB/OTH) 0.216 0.001 0.005 0.015 0.031 0.059
P(OTO) 0.048 0.291 0.270 0.240 0.200 0.129
P(TOB/TOH) 0.216 0.281 0.262 0.238 0.221 0.216
P(OOB/OOH) 0.097 0.004 0.008 0.029 0.039 0.052
P(000) 0.097 0.010 0.022 0.038 0.094 0.125
P(TOO) 0.044 0.000 0.000 0.014 0.022 0.030
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