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Tab.1 Formula and technics of chemical silver plating

Composition Condition
Solution A AgNO,:1.5 ~3.5 g/60 mL H,0;
NaOH :0.25 g/L;NH,OH(28% ) :some drops 20 mL solution A and 20 mL
Solution B CeH,,04:36 ~54 ¢/1000 mL H,0; solution B,40 ~60 °C ,40 ~ 60 min
Tartaric acid:4 g/L;CH,CH,OH:100 mL /L
%2 xR
Tab.2  Orthogonal test design
Factor
Test
A(w/%)  B(1,/min)  C(Bath ratio) D(AgNO,/g) E(CH,0,/g) F(6/C)  G(i,/min)
1 0.2 60 1: 30 1.5 36 40 40
2 1 120 1: 60 2.5 45 50 50
3 2 180 1: 90 3.5 54 60 60
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Tab. 3  The result of the Orthogonal tests for silver plating cotton fabrics modified with mercapto

A B C D E F G
Resistance/m() - [~ K, 276.10 254.17 231.68 274.05 224.60 274.87 253.3
K, 136. 47 168.18 155.57 168.43 172.63 140.13 174.2
178.82 169.03 204.13 148.90 194.15 176.38 163.9
r 139.63 85.99 76.11 125.15 51.97 134.74 89.4
Weight gain rate/% K, 34.49 33.51 33.73 30.67 39.27 27.00 31.9
K, 39.80 37.53 36.48 36.53 34.31 43.03 40.0
K, 33.68 36.92 37.76 40.77 34.38 37.93 36.1
T 6.12 4.02 4.03 10.10 4.96 16.03 8.1

#r;max(K;) —min(K;) in one factor for different levels
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Fig. 1 SEM photos of the cotton fibers (a) , modification cot-
ton fiber (b) and silver plating cotton fiber(c ~e)
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Tab. 4 Thickness and surface resistance of the cotton fiber before and after silver plating
Silver plating Thickness/mm Surface square resistance /m() + [] ™'
Before 0.248 Nonconductive
After 0.429 97.5
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Fig.2 XRD spectra of the cotton fiber modified with 3-mercap-
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topropyltriethoxysilane (a) and the modified silver plat-
ing fiber (b)
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Fig.3  Electromagnetic shielding effectiveness of the silver plat-
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Fig.4 The adhesion strength of Ag plating on the cotton fiber
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Electroless Silver Plating on the Cotton Fiber Modified with
3-mercaptopropyltriethoxysilane

LI Li-li, WANG Wei "
(Key Laboratory of Science & Technology of Eco-Textile, Ministry of Education,
Donghua University, Shanghai 201620, China )

Abstract: The characteristics of the electroless silver plating cotton fiber modified with 3-mercaptopropyltrie-
thoxysilane were studied. The effects of each factors that influence surface resistance and rate of weight gain were
tested by the method of orthogonal tests. The optimal conditions for preparing the silver plating cotton fiber were ;
concentration of the 3-mercaptopropyltriethoxysilane 1% , modification time 120 min, the bath ratio of modifica-
tion 1: 60,dosage of AgNO, 3.5 ¢, dosage of C4H,,04 3.5 g, plating temperature 50 °C , plating time 60 min.
SEM and XRD analyses shows that the silver plating layer on the cotton fiber modified with mercapto is uniform
and dense. This fiber has good electromagnetic shielding. The silver coating has excellent adhesion fastness test-
ed by the scotch tape test.

Key words: conductive fabric; cotton; 3-mercaptopropyltriethoxysilane ; electroless silver plating



	Electroless Silver Plating on the Cotton Fiber Modified with 3-mercaptopropyltriethoxysilane
	Recommended Citation

	tmp.1678199043.pdf.17XNc

