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Antimicrobial Property for Durability of Cleaner
using Inorganic Antimicrobial Agent Containing Zirconium
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Abstract— The dish cloth requires antimicrobial activity for hygienic purpose. Until now, organic antimicrobial agents of
low cost have been frequently used for the anitimicrobial finishing. However, a cleaner hving anitimicroial activity should be
more durable considering consumers’ ever-increasing expectation. In this study, the cleaner containing the bamboo fiber were
finished with a formulation of a new zirconium-containing inorganic agent of zirconium phosphate and polyurethane binders.
The optimum treatment condition was investigated. And its durability against repeated laundering cycles was assessed. The
existence of Zr after the repeated laundering was verified and the antimicrobial effect did not decrease under 30 washing

cycles.
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Table 1. Characteristics of sample fabric

. Composition
Material . Type
of Fabric

Microfiber NP conjugated
yarn (160D/72F, DTY)
Natural bamboo fiber

(150D, viscose)

Bamboo 40%
Polyester 42%
Nylon 18%
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Fig. 1. Scheme of inorganic antimicrobial agent.

(zirconium hydrogen phosphate)
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Fig. 2. Scheme of polyurethane binder.
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Table 2. Antimicrobial activity

. Staphylococcus  Klebsiella
Inorganic compound .
aureus pneumoniae
3% 98.3% 99.9%
5% 99.9% 99.9%

Table 3. Bacteria reduction ratio after washing

Classification Bacteria
. St. K
Agent conc. Washing aureus pucumonise
5% x 99.9% 99.9%
5% 30 times 99.8% 99.9%
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Table 4. Bacteria reduction ratio with binder addition
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Classification Bacteria
Agent conc. Binder ‘Washing St. aureus K. pneumoniae
5% Polyurethane x 99.9% 99.9%
5% Polyurethane 5 times 99.9% 99.9%
5% Polyurethane 30 times 99.9% 99.9%
Table 5. Results of EDS analysis depending on washing cycles
. Washing cycles 5 10 20 30
Atomic content
c Weight ratio 58.75% 60.52% 64.74% 72.11%
Atomic volume ratio 72.26% 73.86% 75.77% 81.09%
Weight ratio 27.61% 26.21% 25.94% 21.23%
(0]
Atomic volume ratio 25.59% 24.01% 22.79% 17.92%
7 Weight ratio 13.63% 13.27% 9.31% 6.66%
r
Atomic volume ratio 2.25% 2.13% 1.44% 0.99%
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