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Received March 03, 2020 Abstract This study aims to pursue the multi-functional textile finishing method to
Revised March 18, 2020 detoxify chemical warfare agent by simply treating the well-known antimicrobial agent,
Accepted_March 24, 2020 chitosan, to cotton fabric. For this purpose, DFP(diisopropylflucrophosphate) was sele-
cted as a chemical warfare agent simulant and cotton fabric was treated with 0.5, 1.0,
and 2wt% chitosan solution in 1wt% acetic acid. DFP decontamination properties of
the chitosan treated cotton fabrics were evaluated and compared with the untreated
cotton fabric. The chitosan treated cotton fabrics showed better DFP decontamination
than the untreated cotton. Decontamination properties of the chitosan treated cotton
fabrics improved with the increased chitosan solution used. Especially, the cotton
fabrics treated with 2wt% chitosan solution showed 5 times more DFP decontamina-
tion than the untreated cotton fabrics. This suggested that the chitosan treated fabric
has potential to be used as a material for protective clothing with chemical warfare
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Figure 1. Chitosan catalyzed hydrolysis of DFP to DHP.
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Figure 2. FT-IR spectra of untreated and chitosan treated
cotton fabrics.
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Figure 3. XPS spectra of the untreated and chitosan treated
cotton fabric; (a) untreated cotton fabric, (b) chitosan
treated cotton fabric(2wt% chitosan solution).
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Table 1. Surface elemental composition of the untreated and
2wt% chitosan solution treated fabrics

Atomic percent Ato.m <
Sample ratios
C fo) N N/C
Cotton 62.8 37.2 - -
Chitosan 60.4 37.1 259 0.043
-Cotton
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Figure 4. Standard curve of DFP solution with various
concent-rations ranged from 0.78 to 12.5uL/mL.
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Figure 5. DFP decontamination properties of the untreated
and chitosan treated cotton fabrics obtained by GC
chromatograms.
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Figure 6. *'P-NMR spectra of pure DFP and the extracted
DFP and DHP solutions from the untreated and 2wt%
chito- san solution treated fabrics after the decontamination
experiments.
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