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Synthesis and properties of 1,4-cyclohexanedimethanol modified PBAT copolyester
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(1. Plastic Engineering Research Center, Shenyang University of Chemical Technology, Shenyang 110142, China;
2. Liaoning Polymer Material Synthesis and Processing Professional Technology Innovation Center, Shenyang 110142, China;
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Abstracts: In order to improve the mechanical, thermal, and processing properties of degradable plastic poly (terephthalic
acid)/butylene adipate (PBAT), 1,4-cyclohexanedimethanol (CHDM) was introduced into the molecular chains of PBAT. A series of
new types of poly (terephthalic acid co adipate cyclohexanedimethanol)/terephthalic acid co butylene adipate (PBCAT) with differ-
ent contents of CHDM were prepared by melt polycondensation. The structure of copolyesters was characterized using Fourier trans-
form infrared spectroscopy and liquid-solid dual purpose nuclear magnetic resonance spectroscopy. The viscosity average molecular
weight, mechanical properties, thermal properties, and hydrophilicity of copolyesters were tested using an ubbelohde viscometer, a
universal electronic stretching machine, a differential scanning calorimeter, a Vicat softening point testing machine, and a contact
angle measuring instrument. The experimental results show that as the mole of CHDM increases, the melting point and crystalliza-
tion temperature of PBCAT copolyester show a trend of first decreasing and then increasing. The melting point decreases from
136 °C to 114 °C, then increases to 123 °C, the crystallization temperature decreases from 90 °C to 46 °C, and then increases to
61 °C, and the crystallinity decreases. When the average molecular weight of PBCAT copolyester can reach 126 075 g/mol, and the
water contact angle is less than 90°, the material has good hydrophilicity. When amount of substance of CHDM accounts for 25% of
the total alcohol content, PBCAT copolyester has the best comprehensive performance, with a tensile strength of 20.74 MPa, which
is increased by 17% compared to PBAT. Moreover, the crystallinity of this copolyester is small, the melting temperature is reduced
by 7.4 °C compared to PBAT , and the Vicat softening point reaches 127.4 °C.

Keywords : polyterephthalic acid/butylene glycol adipate ; copolymerization modification ; 1,4-cyclohexanedimethanol
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Tab.1 Amount of substance of monomer feed in
esterification reaction

Samples n(CHDM):n(BDO) CHDM BDO  PTA  AA

1 10:90 0.028 0.252 0.2 0.2
2* 15:85 0.042 0.238 0.2 0.2
3" 20:80 0.056 0.224 0.2 0.2
4 25:75 0.070 0.210 0.2 0.2
5" 30:70 0.084 0.196 0.2 0.2
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Tab.2 DSC Thermodynamic data of PBAT and PBCAT polyester

Samples  T,/°C T/°C  AH /gy AH/I-g) X/%

PBAT 122.5 38.1 18.9 232 8.4
1* 136.5 90.2 20.5 12.6 6.9
2! 121.7 65.6 22.3 14.7 6.7
3* 114.6 46.2 16.7 9.3 6.6
4* 115.1 - 20.6 - -
5" 122.7 61.3 15.0 9.3 49

Note: T is crystallization temperature , AH_ is crystallization enthal-

py, X, is crystallinity
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Tab.3 Viscosity method test data

Samples [n]/(dL-g™") M, /(g mol ™)
PBAT 3.47 139 260
1 1.94 68 638
2° 2.40 88913
3* 2.62 98 727
4" 3.20 126 075
5" 2.63 99 508
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Fig. 6 Vicat softening point of PBAT and PBCAT
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Tab.4 PBAT and PBCAT water contact angle data

Samples 0s 60 s 120's 180's 240 s
PBAT 89° 85° 84° 83° 80°
1* 58° 54° 520 50° 46°
2f 81° 77° 74° 71° 69°
3* 82° 79° 77° 75° 73°
4" 89° 83° 80° 77° 74°
5* 64° 60° 56° 520 48°
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