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Abstract: The study employed melt polycondensation to introduce rigid 4, 4'-bis(hydroxymethyl) biphenyl monomers
into the molecular chains of poly(butylene adipate-co-terephthalate) (PBAT), thereby fabricating a rigid poly(biphenol diol-
co-terephthalate-co-adipate) (PBBAT). The copolyester's structure was characterized using Fourier-transform infrared
spectroscopy and liquid-solid nuclear magnetic resonance spectroscopy. Gel permeation chromatography, X-ray
diffraction, differential scanning calorimetry, thermogravimetric analysis, and contact angle measurements were utilized to
analyze the molecular weight and properties of the copolyester. The mechanical properties of the PBBAT copolymer were
investigated using a universal electronic tensile testing machine and a rotational rheometer. The results indicated that the
number-average molecular weight of PBBAT10 reached 38 328 g/mol. The crystallinity increased from 11.57% of PBAT
to 14.14%. The tensile strength improved from 17.07 MPa of PBAT to 26.53 MPa, and the Young's modulus increased
from 132.28 MPa of PBAT to 210.58 MPa.
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Tab.1 Formula of PBBAT copolyester monomer -1 : mol

Fdi "gpm "lgpo "gpm "gpo Mpra VN
PBBATS.0 5.0 95.0 0.02 0.38 0.2 0.2
PBBAT7.5 7.5 92.5 0.03 0.37 0.2 0.2
PBBAT10.0 10.0 90.0 0.04 0.36 0.2 0.2
PBBATI12.5 12.5 87.5 0.05 0.35 0.2 0.2

PBBAT15.0 15.0 85.0 0.06 0.34 0.2 0.2
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Tab.2 Relative molecular mass and distribution

of PBBAT copolyester
RS M /(g-mol™) M, /(g-mol™) FE A
PBBATS.0 27 539 56 283 2.39
PBBAT7.5 31874 64 885 2.48
PBBAT10.0 38328 74 957 2.42
PBBATI12.5 35032 69 826 2.39
PBBAT15.0 28 627 59 845 2.44
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Tab.3 TG data of PBBAT copolyester

Fiih ly,50/°C g, mar/ °C BRAE (800 °C)/%
PBAT 3293 402.6 9.03
PBBATS.0 3295 403.1 10.32
PBBAT7.5 3544 401.2 9.10
PBBAT10.0 3223 402.8 11.96
PBBATI2.5 327.1 401.9 11.52
PBBAT15.0 3234 402.7 10.28
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Tab.4 DSC data of PBAT and PBAT

_— LEERIRE RS JERME s dhERE
°C °C Jg"h Jg"h %

PBAT 92.5 1100 13.19 13.33 11.57
PBBATS5.0 105.6 1207 1553 16.93 13.56
PBBAT7.5 101.5 1175 16.07 14.01 13.98
PBBAT10.0 97.4 1129  16.68 13.56 14.14
PBBATI2.5 92.3 1056 1570 13.21 14.02
PBBATI15.0 88.4 983  15.03 12.97 13.89
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Tab.5 Mechanical properties parameters of PBAT and PBAT

FEbh FLABEEE/MPa W% PR R/ MPa
PBAT 17.07 584.21 132.28
PBBATS5.0 21.09 1122.70 137.41
PBBAT7.5 22.49 982.30 166.73
PBBAT10.0 26.53 831.41 210.58
PBBAT12.5 20.63 996.25 153.61
PBBAT15.0 17.25 1212.64 101.49
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Tab.6 Water contact angle of PBAT and PBAT .43 (°)

. IKHEA A
Fii
0s 60 s 120s 180's 240 s

PBAT 89 86 84 82 80
PBBATS5.0 79 74 73 70 68
PBBAT7.5 76 71 70 68 64
PBBAT10.0 68 63 61 60 55
PBBATI12.5 63 61 60 57 53
PBBAT15.0 57 55 52 48 44
3 #Hig

A I 0 b S8 1 E PBAT 19 185w 51 N K% BDM
Bpk, i #5 PBBAT 23R 1R , JEXt 25 M AL k4 74>
Mro BERSZE OIS/ HT iR PBBAT 101 M, 4 38 328 g/mol.,
BDM S 5 INFE T HERBRA AR E P , AL SRR &
PR ZEAE) AT 78 1) ] I 4t v 1 45 . 5 PBAT AH L,
PBBAT H AT HIF i J15-MERE . % BDM /R340 10.0%
I}, PBBAT (1 43 filt 5 & o4y 26.53 MPa, i 24 fili4< 28 2%
831.41%, S A& 41 210.58 MPa, PBBAT M A8 174 i
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