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Abstract: Silvernanoparticles (AgNPs) loaded montmorillonite composite antibacterial particles (MMT-
AgNPs) were synthesized using polydopamine (PDA) as a secondary reaction platform. Composite
antibacterial film (PLA/PDA/MMT-AgNPs) was prepared by mixing polylactic acid (PLA) and MMT-
AgNPs by solvent evaporation method. The composition, phase structure, microstructure and thermal
stability of MMT-AgNPs were characterized by FTIR, XRD, TEM and TGA.The microstructure, physical
properties and antimicrobial activity of PLA/PDA/MMT-AgNPs composite antibacterial film were also
studied. The results showed that PDA modified MMT still retained its original phase structure, and silver
nanoparticles were successfully loaded on the surface of MMT with a loading of 12.2%. The tensile
strength of PLA/PDA/MMT-AgNPs composite antibacterial film was significantly increased, with a
maximum increase of 32.6% compared with that of PLA film. Due to extremely strong antibacterial effect
of AgNPs, the composite antimicrobial film with very low content of MMT-AgNPs exhibited remarkably
antimicrobial activities against E. coli and S. aureus, and both bacteriostasis rates were over 95%.
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Fig. 1 Schematic diagram of MMT-AgNPs preparation process
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Fig. 2 FTIR spectra of (a) MMT, (b) MMT-PDA and (c)
MMT-AgNPs
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Fig. 3 XRD spectra of (a) MMT, (b) MMT-PDA and (c)
MMT-AgNPs
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Fig. 4 TEM micrographs of MMT-AgNPs
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Fig. 6 SEM micrographs of the fracture morphology of
PLA blend films

222 HEHH

& 7 & PLA & PLA/PDA/MMT-AgNPs [ %
gk, WK 7 afRLE B, PLA F1i2 & AR HA A1
PP AR e, T A AR i B R i i R ¥ &
AETE 386°CAEAT o RN, JrA B4 A AR 2 80 Al
PLA JEEH ALY #REA# AT o BRIk, MMT-AgNPs
Xt T8 A B AMRAT R B A PR ARSI . Zhou 45 AP
¥ DA U7 MMT RINA EKRIER BT, gl T
Kuwyghiie. m Eordra] LA, MMT-AgNPs
FIMA A IR PLA PR EEEME, A H T
PLA/PDA/MMT-AgNPs & & Pt i 15 11 1 FH 78 Fl

100

/d

Y
o
N

L P
20 | 382 383 386 388 390 392 394 396 3
Temperature/C

Weight/%

1 1 1
0 100 200 300 400 500 600
Temperature/C

a—PLA; b—PLA/PDA/MMT-AgNPs ( 0.5% ); ¢—PLA/PDA/
MMT-AgNPs (1.0% ); d—PLA/PDA/MMT-AgNPs (2.0% ), T~

K7 PLA ZAHEE TGA ik
Fig. 7 TGA curves of the PLA blend films
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Fig. 8 Mechanical properties of pure PLA and PLA nano-
blend films
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Fig. 9 Contact angles of pure PLA and PLA nano-blend films
4.0
,’:\ 35+
A

2 300

E
T 25F = %%
&0l b 7

150 %/
1.0F

0.5+
0

WVP/ (107

a b c d

B10  DORIE SRR XTI WVP B2
Fig. 10 WVP analysis of pure PLA and PLA nano-blend films
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Fig. 11 Antimicrobial activity of pure PLA and PLA nano-
blend films
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