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Abstract In order to study the effect of activity and hydrolysis resistance of titanium magnesium
composite catalyst ( TMPC ) on the properties of high viscosity polyester for bottle production, the
hydrolysis characteristics of the TMPC catalyst, molecular weight of polyester, acetaldehyde ( AA)
content and color of polyester were investigated, and the kinetics of esterification, melt polycondensation
and solid-state polycondensation of different catalytic systems were studied in detail. The results show that
TMPC is resistant to hydrolysis and has obvious catalytic effects on esterification and polycondensation.
TMPC was found to be 36 times as active as antimony catalyst under the same polymerization conditions.
The polycondensation time was proved 60 minutes shorter than that of ethylene glycol antimony ( EGA) ,
and the activity energy of esterification is lower than that of EGA and ethylene glycol titanium ( EGT).
The solid-state polycondensation rate of TMPC is close to that of EGA, and the activation energy is
slightly higher than that of EGA. The high viscosity polyester with number-average molecular weight of
25 734 g/mol was obtained by solid-state polycondensation. The color phase of the product is similar to
that of EGA catalyzed polyester, and the acetaldehyde content was as low as 0. 59 pwg/g, which could be
used as a green and efficient catalyst for high viscosity bottle grade polyester.

Keywords Ti-Mg catalyst; bottle polyester; high viscosity polyester; polymerization kinetics;

acetaldehyde content
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Tab.1 Performance of PET synthesized by different catalyst systems

o e e 0 T it/ \ LR BN T/ @ H R AR/ LEAR/
AL HETE TR wmaw G e, e == By o
(pgg ) (dL-g™") (g-mol ") L b (mol-t™") (pg-g )
Y75 b 0.741 14 746 85.9 3.23 29 88. 00
EGA 180 PPA
[ AH 0.989 26 154 86.4 6.76 21 0. 66
Y 0.756 15 387 88.6 6.23 20 95. 00
EGT 6 TEP
[ AH 0. 966 25 167 87.1 8.48 11 0.87
gl 0.771 16 136 88.3 3.58 18 87.00
TMPC 5 TEP
[ 46 0.974 25 734 87.6 7.10 9 0.59
B 1 7 L TMPC i Ak 7 i 46 10 B I ( T N

TMPC R ) FERlY) ARk 36 B s S MM 4 R w
TMPC 3455 0) 5 AR B 0.974 AL/ g 80344y 1
0 25 734 ¢/mol , 5L EGA i1k 71 i £ 1) 8 1 ( faf
PR EGA g ) A4, KA HI N 5 pe/g (1 TMPC 4
TG 5 B i 180 wg/g B A9 4 Ak 05 M AH 24, D
TMPC H)35 A 4T EGA Y 36 5, ImfRIt & —&
TR b o BT R R A R T, 2 R Bk i Ak )
(TMPC \EGT) £ Jili i) 5 e 76 A AL 0 o RRVERE
o7 DAY SR B IR T8 R R R, &
A A AL 700 R A R AR B B IE W) i#E 4T . EGT Ak 51 il
FWRER (FFR EGT R AR ) iy 3Lmt ) i 5 WA A i)
SR IR, TR b (B T A R R, B 2
e s, T I A R 3R I AN A O B i
N R ZUEA . 5 EGT RESAH L, TMPC RERHY b
N, OB KR R B, 5 EGA RERAH Y, £ W
TMPC HEE (4 i A B A 4 £ 305 1 o 52 30l 1) 7 1
FAHAE 5 B o T =5 b (H 8k I F EGT %
B , B R B 5 PR 5 RO T R AR S Al

RIFMEALRI B £ 09 PET JLmkY) A (9 21 4863
Kl 1(a) B, ATLAE 23 S e 3R 90 i 0] Sl g 2R
BEEFAE 1 714 em™" Kb 0 i i 2y 1 R 3L 19 C=0
PR 3 51 Y, S 58 R A4 AE Y05 1 017 em”™
Ak g Xk {37 4 BRI AY C—H 4 T 1N 25 gt 9 s
874 cm™ 4b I J& T PET B9 2K 3F C—H [ &b 25 i
Prshuge' ™,

XLC ST IR — T R B F 1 1 Ca) o

EGT

B ] IR Y

=

34 LI
854
1 7{1 1017
4000 3500 3000 2500 2000 1500 1 000 0
PH/em!
(a) 3FHPETHILLAM it

3480 3 465 3450 3435 3420 3405 3390
PH/em !
(b) JA—Ab )5 JR BB TBOR B Wi e

1 RFEAE R R A L PET Bl R 1) 205061
Fig. 1 Infrared spectra of PET basic chips

synthesized by different catalytic systems.
(a) ATR-IR of three kind of PET;

(b) Local enlarged view after normalized
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Fig. 2 Esterification kinetics of different catalytic systems.

(a)Fit curve of relationship between esterification time and
esterification rate; (b) Fit curve of relationship

between 7' and In K
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Tab.2 Esterification activation energies of
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Fig. 3 Melt polycondensation kinetics of different
catalytic systems. (a) Fit curve of relationship between
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Tab.3 Polycondensation activation energies

of different catalyst systems
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Fig. 4 Relationship between intrinsic viscosity and
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Tab.4 Solid state polymerization activation energies

of different catalyst systems
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