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Preparation and Antibacterial Properties of Carbon
Nanofiber Films Loaded with Cu Nanoparticles

ZHANG Liangliang, LI Ruitao
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Copper nanoparticles (CuNPs) , as antibacterial materials, can effectively inhibit the growth of various microor-
ganisms. They have the advantages of high efficiency, low cost and low toxicity, and their antibacterial activity are closely
related to their particle size and dispersion. Metal nanoparticles tend to aggregate during use, which reduces their antibacte-
rial properties. To improve the antibacterial properties of CuNPs, an efficient and environmentally friendly antibacterial ma-
terial ( CuNPs/CNFs) with polyacrylonitrile based carbon nanofibers (CNFs) as the carrier and CuNPs as the main antibac-
terial agent was prepared by solution jet spinning, carbonization and carbothermal shock successively. The morphology and
structure of CuNPs/CNFs composites were analyzed by SEM, EDS and XRD, and their inhibition effect on Escherichia coli
and Staphylococcus aureus was observed by antibacterial zone method, colony counting method and SEM imaging. The results
showed that CuNPs/CNFs composites exhibited high antibacterial activity against Escherichia coli and Staphylococcus aureus.
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Fig. 1 SEM images of pure CNFs and nanofibers membrane with different currents; (a)CNFs, (b)CuNPs/CNFs-50-3, (c¢)CuNPs/CNFs-

55-3, (d) CuNPs/CNFs-60-3, (e)CuNPs/CNFs-65-3



571 TRSESESE SR KR T TR A K LT AR5 1 ] o5 S PR P REAIF ST 617
0.3 @] /] 93
[\ - 0.20 —
50.2 50.15 1 5,0.2 + / —
= c =
) o g
g 50.10 g
0.0 - . - 0.00 g 0.0 =% - A . [_]
400 450 500 550 600 650 700 160 180 200 220 240 260 280 300 80 100 120 140 160
Diameter/nm Diameter/nm Diameter/nm
0.20 0.3
[d] Le]
0.15
3 - % 0.2
c =
$0.10 “_é
g o
[ L 0.1
0.05
0.00 — . 0.0 [ 0|55
40 45 50 55 60 65 70 75 150 200 250 300 350 400 450 500
Diameter/nm Diameter/nm

B2 4l CNFs i E A2 A R IS [6) 38 B B 3 N CuNPs AYRIA2 0 Al (a) CNFs, (b) CuNPs/CNFs-50-3, (c) CuNPs/CNFs-55-3, (d)

CuNPs/CNFs-60-3, (e)CuNPs/CNFs-65-3

Fig. 2 Diameter distribution of CNFs and particle size distribution of CuNPs under different currents: (a)CNFs, (b) CuNPs/CNFs-50-3, (c¢)
CuNPs/CNFs-55-3, (d)CuNPs/CNFs-60-3, (e)CuNPs/CNFs-65-3
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Fig. 3 SEM images of nanofibers membrane at different electrification
time; (a)CuNPs/CNFs-60-1, (b) CuNPs/CNFs-60-3, (c)
CuNPs/CNFs-60-5, (d)CuNPs/CNFs-60-7
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Fig. 4 Particle size distribution of CuNPs at different electrification time: (a) CuNPs/CNFs-60-1, (b) CuNPs/CNFs-60-3, (c¢) CuNPs/

CNFs-60-5, (d)CuNPs/CNFs-60-7
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Fig. 5 Element distribution diagram and EDS element analysis of CuNPs/CNFs-60-3
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Fig. 7 Raman spectra of CNFs and CuNPs/CNFs-60-3
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Fig. 8 The status and diameter of inhibitory zone of CNFs and CuNPs/
CNFs-60-3 composite fiber membrane on MRSA and E. coli
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Fig. 9  Bacteriostatic status of CuNPs/CNFs-60-3 composite fiber

membrane co-cultured with MRSA and E. coli
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membrane co-cultured with MRSA and E. coli
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Fig. 11 SEM images of the morphology of different materials and cells

after culture: (a) CNFs and E. coli, (b) CuNPs/CNFs-60-3
and E. coli, (¢) CNFs and MRSA, (d) CuNPs/CNFs-60-3
and MRSA
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