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Preparation and properties of polyethylene terephthalate copolyester modified with bis(hydroxy)silicone oil
GUO Longlong', ZHANG Qiang', LI Hui"?, WEI Dong’>, WANG Peixian’, WANG Ziqing"*
(1. School of Chemical Engineering, Shihezi University, Shihezi 832001, China;
2. Carbon-based New Materials Industry Innovation Research Institute, Xinjiang Tianye Huihe New Materials Co., Ltd., Shihezi 832001 , China)

Abstract : To enhance the strength and toughness of poly(ethylene terephthalate) (PET) and broaden its application scope, a
series of PET copolymers(SPET) modified with bishydroxysilicone oil (PDMS) as a third monomer were synthesized via one-pot
melt copolycondensation from terephthalic acid (PTA) and ethylene glycol (EG). The effects of PDMS content on the structure, ther-
mal properties, mechanical performance, and surface characteristics of SPET copolymers were systematically investigated using
nuclear magnetic resonance, gel permeation chromatography , thermal analysis, and mechanical testing. The results indicate that
with increasing PDMS content, the crystallinity of the copolymers gradually decrease. The polarity difference between the two phas-
es led to the formation of a microphase-separated structure, thus directly influenced the macroscopic properties of SPET. The tensile
properties and notched impact strength of SPET copolymers first increase and then decrease with the increase of PDMS content.
When the mass fraction of PDMS relative to PTA reaches 10%, the resulting SPET exhibit the maximum tensile strength and elonga-
tion at break of 56.4 MPa and 502.8%, respectively, with a notched impact strength of 11.68 kJ/m?, which is 4.6 times that of pure
PET. Additionally, the introduction of PDMS significantly enhance the hydrophobicity of PET. As the mass fraction of PDMS rela-
tive to PTA increase from 0% to 20%, the water contact angle of SPET rises from 89.0° to 126.8°, while the surface energy decreases
from 40.43 mN/m to 29.64 mN/m. In summary, the properties of SPET can be effectively regulated by adjusting PDMS content,
offering insights for the development of high-performance PET-based materials.
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Tab.1 Polymerization data and TG data of PET and SPET

Sample Mole fraction in feed/%  Mole fraction in copolymer/% M, /(x10*g-mol™") PDI [m)/(dL-g™")
PET 0.0 0.0 1.36 1.91 0.73
SPET-5% 10.1 3.8 1.13 2.14 0.92
SPET-8% 15.2 7.4 1.24 1.86 0.87
SPET-10% 18.5 10.2 1.14 2.13 0.85
SPET-15% 25.2 15.7 1.03 1.94 0.80
SPET-20% 30.1 21.0 1.03 1.81 0.75
Notes: M, is number—average molecular weight ; PDI is polydispersity index ; [n] is intrinsic viscosity.
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Tab.2 DSC and TG data of PET and SPET copolyesters

AH,/
Sample  T,°C T°C T,fC [ X% Tu°C T,/C

PET 76.5 183.8 2447 348 25  419.6 4589
SPET-5%  76.6 171.8 241.1 32.1 23 4182 4609
SPET-8% 769 168.6 2414 282 20 4199  460.6
SPET-10% 76.8 1663 241.5 269 19 4168 4594
SPET-15% 78.6 1639 2433 254 18 4199 4577
SPET-20% 76.6 166.7 242.6 25.0 18 409.6  458.6

Notes: 7, is glass transition temperature ; T is crystallization temper-
ature ; 7, is melting temperature ; AH is enthalpy of melting ; X is crys-
tallinity ; T, is temperature at 5% weight loss ; 7' istemperature at the

maximum decomposition rate.
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Tab.3 Mechanical properties of PET and SPET copolyesters

Tensile . Tensile Notched impact
Elongation

Sample strength/ at break/% modulus/ strength/
MPa MPa (kJ*m™?)
PET 50.442 351.6£5 1 778.6+46 2.52+40.3
SPET-5% 51.1+1 3438+9 1 731.4+27 8.724+0.3
SPET-8% 55.5+2 463.4+12  1696.2+12 9.00+0.2
SPET-10%  56.4+1 502.8+27 1 665.5+38 11.68+0.5
SPET-15%  41.2+2 345.7+5 1686.145 8.98+0.5
SPET-20%  39.5+1 207.5+7  1437.4+11 8.68+0.4
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