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Preparation and electromagnetic shielding performances of chain-extended PBAT/carboxylated carbon

nanotube composites and foams
YANG Xuyan', HU Fengrui?, WANG Han', CHEN Yuexin', ZHOU Hongfu"?, XIANG Aimin', LI Tianhua'
(1. College of Advanced Materials and Future Technology, Beijing Technology and Business University, Beijing 100048, China;
2. Key Laboratory of Processing and Application of Polymeric Foams of China National Light Industry Council, Beijing 100048, China)
Abstract : In this work, poly (butylene adipate-co-terephthalate) (PBAT) was employed as the polymer matrix, and chain-
extended PBAT (CEPBAT)/carboxylated carbon nanotube (COOH-CNT) composites were fabricated by melt blending with the addi-
tion of an epoxy chain extender and various contents of COOH-CNT. The corresponding foam materials were further prepared using
supercritical carbon dioxide foaming technology. The effects of COOH-CNT content on the crystallization behavior, rheological
properties, cell morphology, electrical conductivity and electromagnetic interference shielding effectiveness (EMI SE) of the
composites and their foams were systematically investigated. The results demonstrate that the average cell size of CEPBAT/COOH-
CNT foams decreases continuously with the increase of COOH-CNT content, accompanied by a pronounced increase in cell density,
which is ascribed to the heterogeneous nucleation effect and interfacial effect induced by COOH-CNT. Specifically, the pure PBAT
foam exhibits an average cell diameter of 70.15 wm and a cell density of 9.13x10° cells/cm’. When the COOH-CNT content is
increased to 8 phr, the average cell diameter of CEPBAT/COOH-CNT foam decreases to 37.23 wm, while the cell density rises to
26.89x10° cells/cm’. Both the electrical conductivity and EMI SE of CEPBAT/COOH-CNT foams are gradually enhanced with the

increment of COOH-CNT content, achieving superior shielding performance while maintaining lightweight characteristics. As the
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COOH-CNT content increases from 2 phr to 8 phr, the electrical conductivity of CEPBAT/COOH-CNT foams increases from 1.24x
107 S/cm to 6.76x10™ S/cm, and the average EMI SE in the X-band rises from 7.23 dB to 22.20 dB, with a maximum specific

shielding effectiveness of 37 dB/(g-cm™), which is significantly superior to that of unfoamed counterparts with the same composi-

tion. Finally, the electromagnetic shielding mechanism involving the synergistic effects of conductive network construction, multiple
reflections within cell structures and interfacial polarization in CEPBAT/COOH-CNT foams is elucidated. The results validate the

prominent advantages of the lightweight CEPBAT/COOH-CNT foams in balancing environmental friendliness and high-efficiency

electromagnetic shielding.

Keywords : poly(butylene adipate-co-terephthalate) ; chain extension ; supercritical carbon dioxide foaming ; composite ;

electromagnetic shielding
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Tab.1 Experimental formula

PBAT content/ ADR content/  COOH-CNT

Samples

phr phr content/phr
PBAT 100 0 0
CEPBAT 100 0.6 0
CEPBAT-T2 100 0.6 2
CEPBAT-T4 100 0.6 4
CEPBAT-T6 100 0.6 6
CEPBAT-T8 100 0.6 8
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Fig. 1 Crystallization and melting DSC curves of different PBAT samples
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Tab.2 Thermal parameters of different PBAT samples

Samples T/°C T,°C AH/J-g") AH /J-g") x/%
PBAT 70.6 125.3 13.5 9.1 11.8
CEPBAT 81.1 126.8 12.5 5.2 11.0
CEPBAT-T2 81.8 124.9 11.1 6.3 10.0
CEPBAT-T4 82.1 124.5 9.6 7.6 8.8
CEPBAT-T6 83.5 124.1 8.6 8.5 8.1
CEPBAT-T8 87.1 121.5 8.3 10.5 8.0

Notes: T, is crystallization temperature; 7, is melting temperature;

AH_is crystallization enthalpy; AH, is melting enthalpy; y, is crystallinity.
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Fig. 3 Cross-sectional SEM images and cell size distribution of various PBAT composite foams
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