30l ZRUEHSAINT J|EA Ha| HE

Hjw

PISSN 1229-0033, eISSN 2234-036X
https,/doi.org/10.5764/TCF.2020.32.2.96

=92 M=

=
£

Comparative Study of Detoxification Properties of 3-Aminopropyl
trimethoxysilane and Chitosan treated Cotton Fabric

*Corresponding author A 8 HER BoF
Euigyung Jeong ZEQstn MQA|AHEZ

(wolfpack@knu.ac.kr)

2

Woong Kwon, Changkyu Kim and Euigyung Jeong®

Department of Textile System Engineering, Kyungpook National University, Dague Korea

Received June 03, 2020
Revised June 22, 2020
Accepted June 23, 2020

Abstract

Recently, it

was

trimethoxysilane) treatment to cotton using the

APTMS(3-aminopropyl-
simple pad-dry-cure method has

reported that chitosan or

potential to prepare textile materials for military chemical warfare protective clothing.

However, it is not confirmed which method is more efficient. Therefore, this study

aims to quantitatively compare detoxification properties of chitosan treated cotton

fabric with those of APTMS treated cotton fabric. Detoxification properties were

evaluated wusing the

well-known

organic phosphorous nerve agent stimulant,

diisopropylfluorophosphate(DFP). 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 the textile materials for military protective clothing than chitosan

Textile Coloration and Finishing treatment.
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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 (254 cm) Fabric twist Weight Yamn thickness
(g/m?) (mm)
Warp Weft Warp Weft Warp Weft
414's 424's 148 74 892.2 863.0 125.8 0.22
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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 5. 'P-NMR spectra of pure DFP and the extracted DFP
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cotton fabrics after the decontamination experiments.
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