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Research Progress on Two-dimensional Nanosheets/Polymer High Barrier Composites
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ABSTRACT: The work aims to review the preparation methods and properties of two-dimensional nanosheet/polymer
composites with high barrier properties to provide a reliable basis and literature support for the preparation of such
composites. Based on the modification methods and application scenarios of different two-dimensional nanomaterials, the
composite methods of two-dimensional nanomaterials and polymers were summarized, and their barrier effects were
compared and analyzed to find high-barrier two-dimensional nanosheet/polymer composites that met application
requirements. Different types of two-dimensional nanomaterials had different physical properties and modification
methods. There were also various composite methods for two-dimensional nanosheets and polymers. The formed
composites had significant differences in barrier properties and barrier mechanisms. In conclusion, the barrier properties
of two-dimensional nanomaterial/polymer composites are determined by multiple aspects, including the morphology and
structure of two-dimensional nanomaterials, dispersion characteristics, and compatibility with the polymer matrix. This
provides ideas and guiding methods for the design of polymer composites with high barrier properties.
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Tab.1 Barrier properties of nano-modification polymer based composites

RE WA gk kL TR /% BEITE MRS AEXT I8 /% SCHk
PCL OMMT 4.8 AR A KzER 79.5 [40]
PET OMMT 1.0 JEp R A 0, 51.5 [41]
PVP MMT 4.0 pead g H, 76.0 [42]
PBAT LDH 5.0 WIWILIR KFER 72.0 [43]
PI OMMT 5.0 LR A K#EAR 79.0 [44]
PETN TGO 0.1 B AR KRS 80.0 [45]
PS OMMT 30.0 SR R A 0, 64.2 [46]
PVA OMMT 6.0 W ALIR KZES 60.0 [47]
PVA GO 0.3 WWILIR 0, 82.9 [48]
PVA GO 0.72 WWILIR 0, 98.9 [49]
CS/FFG GO 1.0 JEWILIR K#ER 87.0 [50]
PI GO 0.1 WWILIR KzER 82.9 [51]
PLA GO 0.6 WWILIR KzER 99.0 [52]
PVC HGO 1.0 WRRA 0, 63.3 [53]
LDPE GNP 7.5 A IR CO, 65.5 [54]
PS GO 2.0 LR G 0, 96.0 [55]
CS BN 2.0 WWILIR 0, 93.5 [56]
CNF BN 5.0 B AR 0, 75.4 [57]
EAA MXene 10.0 B AR H, 89.0 [58]
CMC RGO 1.0 R ALIR KZES 41.0 [59]

PBAT/PLA BN 5.0 WWILIR K#ER 67.0 [60]
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