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Abstract : Although carbon-based fillers reinforced polymer composites have attracted much attention due to their outstanding
thermal and electrical conductivity, their practical applications are still limited by the dispersion problem. In order to solve this
problem, polybutylene adipate-co-terephthalate (PBAT)/expanded graphite (EG) composites were prepared by in-situ exfoliating of
EG using the non-twin screw extruder based on chaotic field coupled with a supercritical fluid extrusion foaming equipment. The
effects of gas injection pressure on the exfoliating, dispersion distribution of EG and properties of PBAT/EG composites were inves-
tigated by testing and analyzing the microscopic morphology, thermal conductivity and dielectric properties. The results indicate that
the increase of gas injection pressure can enhance the in-situ stripping and dispersion distribution effect of EG, thereby improving
the comprehensive performance of the composite material. When the injection pressure reaches 12 MPa, the thermal conductivity
reaches 0.70 W/(m*K), which is improved by 27.27% compared with that at 4 MPa. The dielectric constant and dielectric loss are
345.01 F/m and 2.68 at 12 MPa, respectively, which are improved by 484.56% and 1 240% compared with that at 4 MPa, while the
tensile strength and elongation at break are enhanced by 7.19% and 90.47%. This research provides an innovative molding method
for preparing functional composites with better EG exfoliation and dispersion effects.

Keywords : non-twin screw extruder ; supercritical fluid ; injection pressure ; polybutylene adipate-co-terephthalate ;
expanded graphite
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(b) Microscopic morphology of porous composites after extrusion foaming under different gas injection pressures

Aggregated EG =) o

20-um
-

fy

'r*\.
T
§5 pm
N TG

9EG-N-4 MPa

30 Wm
R

9EG-N-10 MPa

9EG-N-6 MPa

9EG-N-12 MPa

S.pm.

_20um
g

9EG-UN-10 MPa

(c) Microscopic morphology of composites after extrusion foaming and molding under different gas injection pressures
2 EGEMRIES AR RS T 4 i 2L PBAT/EG H AR K HAE IS E SR
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composites after molding
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