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Study on Preparation and Properties of Poly(butylene adipate-co-terephthalate)/
Wollastonite Composites
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Abstract: The modified wollastonite powder (MWO) was prepared via an alcohol-water solution method using
y-aminopropyltriethoxysilane (KH550) as the modifier. The MWO was then used as a filler and melt-blended with poly
(butylene adipate-co-terephthalate) (PBAT) to prepare PBAT/MWO composites. The microstructure, thermal properties,
mechanical properties, and barrier properties of the composites were investigated, and the effects of MWO content on the
microstructure and performance were analyzed. It was found that when the MWO mass fraction was below 3%, MWO
was uniformly dispersed in the PBAT matrix, exhibiting good compatibility with PBAT and forming a stable crosslinked
structure. The suppression of molecular chain mobility and the heterogeneous nucleation effect competed with each other,
influencing the crystallization behavior of the composites. At an MWO mass fraction of 2%, the tensile stress and
elongation at break increased from 19.9 MPa and 343% to 21.7 MPa and 482%, respectively. However, with further
increase in MWO content, the elongation at break gradually decreased, and the material transitioned from ductile to rigid,
resulting in a decline in mechanical properties. At an MWO mass fraction of 2%, the oxygen permeability coefficient and
water vapor permeability coefficient of the composites decreased by 18.53% and 10.82%, respectively, compared with
those of PBAT.
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s t/°C t./°C AH/(J-gh t/)°C AHJ g X% ts,/°C £d°C
PBAT -31.0 119.0 13.4 62.1 133 11.8 377.9 410.8
PBAT/MWO-1% 312 122.1 11.2 74.1 14.7 9.9 357.3 412.4
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PBAT/MWO-3% -30.1 121.0 11.0 76.0 13.5 9.9 360.7 410.9
PBAT/MWO-4% 311 120.7 10.6 76.2 153 9.7 356.7 411.8
PBAT/MWO-5% -30.6 120.6 102 75.7 13.4 9.4 356.1 412.0
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Tab.2 Mechanical properties of PBAT/MWO composites

Fih DrffsRE/MPa - WG/ % SRR/ MPa
PBAT 19.9+1.1 343+10 37.243.0
PBAT/MWO-1%  20.7+0.6 53040 40.00.96
PBAT/MWO-2%  21.7+0.4 482+68 47.1£2.2
PBAT/MWO-3%  20.4+1.5 462+32 44.6+1.9
PBAT/MWO-4%  19.3:0.6 420420 50.2+1.8
PBAT/MWO-5%  18.9+0.8 366+34 50.1+1.9

2.5 PBAT/MWO £ & ##lH SEM S 47

%] 5 >4 PBAT Fll PBAT/MWO % &4 4 ¥t I i) SEM Het
Fro ME S HTLLFE H, PBAT W i 25 WG 39 20, TefLE
Y MWO Bt 2050k 1% F1 2% I, MWO 0] L34 4] 508
PBAT Bk, SR B ORI B IR, BiHH MWO 5
PBAT JLIRAHZME R I, S 45 A B, Wik i, 5 A
MWO 5 PBAT £k 2 [HIRE AL T2 oo g 4544 , v LI 2%
I SIE0, H2 MWO Jft s 50k 4% 5, H MWO itk
B ARG b, 2 S EPEMERE T RER) EZRERA

"y i
¢y : .‘V \
g iyt “
%%
o \ 50
& v

SR 4
(f) PBAT/MWO-5%

"~ (d) PBAT/MWO-3%
B'5 PBAT #» PBAT/MWO &4} @@ 69 SEM & K (1 000%)
Fig.5 Cross-section SEM images of PBAT
and PBAT/MWO composites (1 000x)

2.6 PBAT/MWO £ A& #IHIFRFREERES T

73 PBAT/MWO B ST BHFG PR , 5 6 4
PBAT/MWO & &SP EHIBHFAPERE . 3T 6 iTLLE
th, PBAT MR A 0GE I R B S KBS REU

(e) PBAT/MWO-4%



5 M SRERE 136

kR Plastics Science and Technology NO.09 2026

5.56x10"* cm’-cm/(cm’-s-Pa) fll 3.42x10" g-cm/(cm’-s-Pa),
R MWO &5 2 1HE I, PBAT/MWO S-S PEHI A <0 i
R ERERE SRR R IRE TR S Y
MWO Jit 2550k 2% B, PBAT/MWO-2% H5A ST R4
FRFRR ST R E ) TR 4.53%10" cm’-cm/(cm’s-Pa)
F13.05%10" g-cm/(cm*s-Pa), 43 Jill4% PBAT F#AI% 18.53% Al
10.82%. HE—HNIMWO B 75 8% B, bHEHHBG P fE

B BRACAARES 2 MWO BERS 15 PBAT FERTE il EU% 4%
25 SERAURTEE SR B ER AR, A, MWOIH
FHA S 2 A Az AR A, 5 S o0 15 HES B S
J, 4 i X311 VR R 5, s REA LA R
SEFHHBEPE™ . 2 MWO &2 id i, P2 AR AR Y
LRGP IR R BLAS I | B s ] R -k e ) ) 355
S EIE , SRR TERE T RE

&3 PBAT/MWO Z &MY [ Fs b At 43
Tab.3 Barrier properties data of PBAT/MWO composites

b AREIE AR ARG RHY IR R IKFERES R
e [em’ mm-(m*-d-0.1 MPa)"] [10™ cm’-cm-(cm®s-Pa)] [g-(m*24 h)"] [10" g-cm-(cm’*s-Pa)"]
PBAT 88.61 5.56 31.83 3.42
PBAT/MWO-1% 78.25 491 28.11 3.02
PBAT/MWO-2% 72.42 4.53 27.05 3.05
PBAT/MWO-3% 79.68 5.17 29.64 3.29
PBAT/MWO-4% 85.69 5.50 30.83 3.11
PBAT/MWO-5% 88.59 5.58 31.83 3.25
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