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Manufacturing and Antibacterial Characteristics of Non-woven
Fabrics Including Nano-silver Particles
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Abstract

The functional non-woven fabrics have been applied in various industry fields, such as clothing, hygiene,
environment, medical and so forth. The functional non-woven fabrics were manufactured by meltblown and
finishing processes. These functional non-woven fabrics were made of 2,000ppm nano-silver resin composite
and polypropylene resin. Silver is one of the most universal antimicrobial substances. Nano-technology enables
us to expand the surface area of silver particles markedly. Nano-silver particles were successfully produced
less than 10nm in size. The functional non-woven fabrics including nano-silver partticles showed excellent
antibacterial activities against Staphylococcus aureus(ATCC 6538) and Klebsieila pneumoniae (ATCC 4352).

From the results, nano-silver particels probably will be available as a good and safe antibiotic alternative.
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Table 1. Operation conditions selected for meltblown process of
non-woven fabrics

Operation parameter Operation condition
Non-woven weight(g/mz) 40, 60, 80
Die tip temperature(C) 250, 265
Air flow rate(m’/min) 2.0-6.0
Amount of production(cc/min/hole) 0.8
DCD*(cm) 25, 35, 45
*DCD :die to collector distance Fig. 1. SEM microphotograph of melt-

blown non-woven.
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Table 2. Bacterial reduction on non-woven fabrics manufactured by 5wi% masterbatch using 2,000ppm
nano-silver resin

Experiment Bacteria Staphylococcus aureus Klebsiella pneumoniae
No. ATCC 6538 ATCC 4352
Ma"(CFU*/m) 13X 10° 15X 10°
Mb?(CFU/m¢) 47X10° 58X10°
Mc”(CFU/mb) < 10 < 10
ROB"(%) 99.9 99.9

* CFU : Colony Forming Unit, < : less than, Ma" : The number of initial bacteria, Mb” : The number of bacteria
on the control sample after 24hr, Mc” : The number of bacteria on the experiment sample after 24hr, ROB
: Reduction of bacteria(%) = [(Mb-Mc)/Mb]x100
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