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Scheme 1 Reaction equation of PCCD from CHDA and CHDM
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Table 1 Effect of cis-CHDA percentage on the properties of PCCD

cis-CH- Tramsmittance

Samples DA (%) Tg(oc) T,(C) (%)
1 15 64 202 —
2 20 62 193 —
3 30 58 185 —
4 40 57 — 89.3
5 50 54 — 90.5
6 60 52 — 90.8
7 80 45 — 91.2
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AR 5 o 158 T, 285 1) R A 55, X S A
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30/70(%) CHDM 1y B 44 58 5o B 42 BR Ak 7 5 i
PCCD, 78 i N B A W 1k 2 465 K Il 2 R v 11 S Tk
b i — 2 it 5T A AL ) . CHDM/CHDA %] 45 28 /R
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Fig. 1 " C-NMR spectrum of PCCD
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Table 2 Properties of PCCD synthesized with different catalysts

Initial .
[n] [COOH]
Samples CHDM/CHDA Catalyst M,./M
(dL-g™") (mmol-kg ")
(' molar ratio)
1 1.01:1 C-94 5900 2.172 0. 303 112
2 1.01:1 TPT 8900 2.080 0.383 99
3 1.01:1 TBT 14000 1.962 0. 497 91
4 1.05:1 C-94 8100 2.105 0. 364 66
5 1.05:1 TPT 16000 1.934 0.536 61
6 1.05:1 TBT 32000 2.056 0. 893 10
2.3.2 fEARF 40000

4 Jfr7x 4 CHDM/CHDA %] 45 FE /Rt 0
1.02:1,1.04: 1AL, 5: 1A, 4L %] TBT 1 JH 2 %F
F=4) PCCD 4 F & M. 1 LLAE K, TBT #
30 ~ 200 mg/ kgt [H PN , B & 16 700 FH S 09 19
B4y 7 AR T S I Rk A E K B IR
W, KATE10% o A7, X FRBERUE, 2 TR
QAN YR T o N S RS A (S
1o 22 Ak ) B BR TR SRR Y, 23 0 B O 2 5 4t 461
NS B R K % 8T PCCD 1 H B bR 26
SRR, AR SCTE B S 9 5T TP AR ) TBT A &
& 30 mg/kg.
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Fig. 4 Effect of the amount of catalyst on molecular weight of PCCD
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Scheme 2 Reaction equation of polymerization to obtain PCCD in the polymerization-under-vacuum stage
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Fig. 9 Effect of temperature on molecular weight of PCCD
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THE EFFECT OF POLYMERIZATION CONDITIONS
ON THE MOLECULAR WEIGHT OF TRANSPARENT
POLY(1,4-CYCLOHEXANEDIMETHYL-1,4-CYCLOHEXANEDICARBOXYLATE)

Yu-hong Chen, Mao-sheng Zhan

(Key Laboratory of Aerospace Materials and Performance ( Ministry of Education) ,

School of Materials Science and Engineering, Beihang University, Beijing 100191)

Abstract Poly (1,4-cyclohexanedimethyl-1,4-cyclohexanedicarboxylate) (PCCD) polymers were prepared
by melt polycondensation of 1, 4-cyclohexanedimethanol ( CHDM ) and 1, 4-cyclohexanedicarboxylic acid
(CHDA). The impact of cis-trans ratio of the incorporated CHDA on the phase and optical properties of PCCD
was investigated, and the results indicated that amorphous PCCD with high transmittance can be obtained when
the initial ¢is-CHDA content was no less than 40% . Three kinds of titanic compounds including tetrabutyl
titanate (TBT) , tetraisopyl titanate ( TPT) and TiO,/Si0, blend ( C-94) were used as catalysts in PCCD
polyermerzition , and TBT exhibited the highest activity. The influence of TPT content on molecular weight was
then investigated. GPC measurements, 'H- and " C-NMR tests were performed in order to evaluate the impact
of the initial CHDM/CHDA molar ratios on PCCD’ s molecular weight. It was found that the molecular weight
increased sharply when CHDM was used in slight excess and then decreased with increase of CHDM/CHDA
molar ratio. The excess of CHDM over CHDA used for PCCD preparation must be controlled precisely in order
to achieve high molecular weight because CHDM had relatively low volatility according to the NMR
spectroscopy. Finally the effects of preparing conditions, such as polymerization time and temperature, were
evaluated. Reaction time for obtaining the maximum molecular weight increased with increasing initial molar
ratio of CHDM to CHDA. It was shown that the PCCD polyester prepared by the condensation of CHDM and
CHDA (molar ratio of 1. 04: 1) in the presence of 30 mg/kg of TPT, with a residence time more than 120 min
above 275°C , had a desirably high molecular weight.

Keywords Poly (1, 4-cyclohexanedimethyl-1,4-cyclohexanedicarboxylate ) , Amorphous, Cis-trans isomer,

Molecular weight, Molar ratio



