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confirmed which method is more efficient. Therefore,

textile materials for military chemical warfare protective clothing. However, it is not

this study aims to quantitatively

compare detoxification properties of chitosan treated cotton fabric with those of

APTMS treated cotton fabric. Detoxification properties were evaluated using the

well-known organic phosphorous nerve agent stimulant, diisopropylfluorophosphate(DF
P). With the same amount of chitosan and APTMS on the surface of the cotton
fabrics, APTMS treated cotton fabric exhibited 10% higher detoxification properties
than chitosan treated cotton fabric based on the rate of DFP hydrolysis and half-live

of DFP calculated from the DFP decontamination ratios of the treated cotton fabrics

through time. Therefore, APTMS treatment can be more efficient method to prepare
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the textile materials for military protective clothing than chitosan treatment.

(©2020 The Korean Society of Keywords chitosan, 3-aminopropyltrimethoxysilane, chemical warfare agent, organic
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Figure 1. Reaction scheme of catalytic hydrolysis of DFP to DHP via chitosan or APTMS treated cotton.
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Table 1. Specifications of the cotton fabric used in this study

Density

Fabric count 2.54 cm) Fabric twist Weight Yarn thickness
(g/m?) (mm)
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Figure 2. FT-IR spectra of untreated, chitosan treated, and
APTMS treated cotton fabrics; (a) FT-IR spectra in the range
of 4000 cm™ to 500 cm™ (b) expansion of the FT-IR spectra
in the range of 1900 cm* to 1300 cm™
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Figure 3. SEM images of untreated, chitosan treated, and APTMS treated cotton fabrics under different manifications; (a, b)
untreated cotton fabric, (¢, d) chitosan treated cotton fabric, (e, f) APTMS treated cotton fabric.
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Figure 4. DFP decontamination ratios of the untreated, chitosan
treated, and APTMS treated cotton fabrics in 2h at 32°C.
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Figure 6. Kinetic plots of the hydrolysis reaction of DFP with the untreated, chitosan treated, and APTMS treated cotton fabrics; (a)
untreated cotton fabric, (b) chitosan treated cotton fabric, (c) APTMS treated cotton fabric; DFP* is (100 - decontamination ratio of
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