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Figure 1 Scheme of Multi-layer co-extrusion (a) and film blowing process(b). A: extruder feeding the coextrusion
tubular die (C) with the external layer. B: extruder feeding the die C with the internal layer. D: bilayered bubble
(Reprinted with permission from Rel. [1]; Copyright 2020 John Wiley & Sons, Inc. ; Reprinted with permission

from Ref. [2]; Copyright 2015 John Wiley & Sons, Inc.)
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Figure 2 Structure of five-layer co-extrusion film
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Figure 3 Schematics of the continuous two-component coextrusion process equipped with the multiplying-element

device (Reprinted with permission from Ref. [20]; Copyright 2017 American Chemical Society)
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Figure 4 Mechanical properties of alternating multilayer materials (Reprinted with permission from Ref. [23];

Copyright 2014 Editorial Office of Polymeric Materials Science & Engineering)
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Figure 5 Cross-sectional SEM image of PLA/PBAT multilayer film with 95 layers (Reprinted with permission
from Ref. [25]; Copyright 2017 John Wiley & Sons, Inc.)
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Table 1 Q and P of the composite film at different PPC layer thickness (Reprinted with permission
from Ref. [26]; Copyright 2016 Editorial Office of China Plastics )

PPC 25 g / BIREE/ Qx10°/ Px10"/
pm pm em®s (m*+d+Pa) ! em®scme (em®es+Pa) !
4.3 9.7 4.73 1.11
6.6 21.8 4. 15 1. 05
7.9 22.76 4.27 1.12
8.8 23.93 3. 65 1.01
11.7 28. 20 2.91 0.95
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Figure 6 Structure and barrier properties of composite films (Reprinted with permission from Ref. [20];
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Table 2 Glass transition temperatures (T,) for All PLA/GNP composites as obtained from DMA together with
melting temperatures (T, ) and crystallinity (X.) from DSC and water vapor transmission rate (WVTR) from

permeability tests (Reprinted with permission from Ref. [ 28];Copyright 2017 John Wiley & Sons, Inc. )

Permeability

Sample T,0C) T,CC) X (Y
[mg mm/(m® day)]
PLA — 165. 9 2.0 8.9
Mono 78. 4 166. 8 49. 6 4.8
Multi 50:50 79.5 167. 2 45. 8 4.9
Multi 20: 80 77.8 167. 8 46. 6 4.3
Multi 10390 — 170. 2 46. 4 4.2
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The Research Progress of Multi-layer Co-extrusion Films

ZHEN Zhu-yun, WANG Yu-wen, LONG Yun-rui, XING Qian” , WENG Yun-xuan
(College of Chemistry and Materials Engineering , Beijing Technology and
Business University , Beijing 100048, China)

Abstract: Multi-layer co-extrusion, as a one-time molding processing method, avoids the traditional compounding,
coating and other post-processing process, which can effectively reduce the production cost; At the same time, the film
prepared by multi-layer co-extrusion method can have excellent properties of various polymers, and has been widely used in
food, medicine, daily chemicals and other fields. This paper provides an overview of the structure, performance and
application fields of multi-layer co-extrusion films, summarizes the application in various fields and focuses on the
development of biodegradable multi-layer co-extrusion films. The development trend of multilayer co-extrusion films is
prospected.

Key words: Multi-layer co-extrusion; Biodegradation; Mechanical Strength; Barrier properties
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