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Received_June 02, 2020 Abstract Pursuing the fabric materials for military chemical warfare protective clothing
Revised June 22, 2020 with the improved detoxification properties, this study investigated the simple and ef-

Accepted_June 23, 2020 fective cotton treatment method using pad-dry-cure process and 3-amino-

propyltrimethoxysilane (APTMS) solution for surface amination. Detoxification proper-
ties of the untreated and treated cotton fabrics were evaluated via decontamination of
chemical warfare agent simulant, DFP (diisopropylfluorophosphate). The surface ami-
nated cotton fabric increased the rate of the hydrolysis of DFP by the factor of 3 and
the decontamination ratio reached 88.2% after 24h. Therefore, the surface amination of
the cotton fabric with APTMS can be an effective pathway to prepare the material for

protective clothing against chemical warfare agents.
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Figure 1. Detoxification reaction of DFP by catalytic hydrolysis of surface aminated cotton.
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Figure 2. FT-IR spectra of the untreated and surface aminated cotton fabrics with various hydrolysis and polymerization time of APTMS;
(a) FT-IR spectra of the untreated and treated fabrics and (b) the expansion of N-H peaks in the range of 1900 cm™ to 1300 cm™.
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Figure 3. FT-IR spectra of the untreated and surface aminated cotton fabrics with various APTMS solution concentrations; (a) FT-IR
spectra of the untreated and treated fabrics and (b) the expansion of N-H peaks in the range of 1900 cm™ to 1300 cm™
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Figure 4. SEM images of the untreated and surface aminated cotton fabrics with different magnifications; (a-b) untreated cotton

fabric and (c-d) surface aminated cotton fabric.
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Figure 6. XPS spectra of the prepared fabrics; (a) untreated cotton fabric and (b) surface aminated fabric.
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Table 1. Surface elemental composition of the untreated and
surface aminated fabrics from XPS spectra

Atomic percent Atomic ratios

Sample
C (o) N Si N/C  Si/C

Cotton 7544 2254 084 118 0011 0.015

APTMS
treated 66.15 29.03 22 261 0033 0.039
cotton
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