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Tab. 1 Three levels of four-factor orthogonal experiment table

Factor
Level A B C D
(AgNO;, g-L'))  (NaOH, g-L") (NH;-H,O, mL-L")  (Electroless plating time, min)
1 10 2 100 30
2 12 4 115 40
3 14 6 130 50

%2 BRSO L)
Tab. 2 Orthogonal experiment design

Result
Experiment no.
Scheme Resistance/m{) Deposition rate/(m-h)
1 ABCD, 198.8 3.1
2 AB,C,D, 65.8 3.1
3 AB;C;D; 35.8 3.8
4 A,B,C,D; 76.5 23
5 A,B,C:D, 59.0 49
6 A,B;,C\D, 72.7 34
7 A;B,C;D, 37.0 5.0
8 A;B,.C\D;s 60.0 29
9 A;B;C,D, 553 5.0
3 IEsCIRR S A B I o b
Tab. 3 Analysis of orthogonal experiment data
Factor
Result A B C D
(AgNO;, g-L")  (NaOH, g-L") (NH;-H,O, mL-L")  (Electroless plating time, min)
Resistance/m{} K, 100.2 104.1 110.5 104.4
K, 69.4 61.6 65.9 58.5
K; 50.8 54.6 439 57.4
R 49.4 49.5 66.6 46.9
parameter As B, < D.
Deposition K, 3.6 3.5 3.1 44
rate/(pm -h) K, 3.6 3.9 3.7 41
K; 4.3 4.1 4.6 3.0
R 0.8 0.6 1.4 1.3
Optimum As B, C, D,
parameter

e ()77 LRI S BOEETT BLE R NERG (2) TIRUEAR A AL SRR AR TR R e Rz L.
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Fig. 4 SEM images of different fabrics

A. polyamide (PA); B. silver/polyamide (PA-Ag); C. silver/stannum/polyamide (PA-Sn-Ag); D. silver/crosslinked chi-
tosan/polyamide(PA-CTN-Ag); E. silver/stannum/crosslinked chitosan/polyamide(PA-CTN-Sn-Ag)
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Tab. 4 Grain size and structural coefficient of different silver deposited samples

TC/%
Samples Grain size/nm
(200) (220)
PA-CTN-Sn-Ag 34.1 31.0 30.4
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Optimization of Electroless Silver Plating Process on Fabric Surface
without Activation and Sensitization

WANG Bo-lian, ZHAO Ya-ping’, CAI Zai-sheng"
(Key Laboratory of Science & Technology of Eco-Textile, Minisiry of Education, Donghua University,
Shanghai 201620, China )

Abstract: Silver was deposited homogeneously on the surface of polyamide fabric by electroless plating without activation and
sensitization. The electroless silver plating process was optimized with the orthogonal array testing strategy. It is found that the
optimum conditions are the electroless plating time of 50 min with the concentrations of silver nitrate, sodium hydroxide and
ammonium hydroxide being 14 g-L"!, 6 g-L" and 130 mL-L", respectively. The surface morphologies, compositions, and phases of
fabric samples were characterized by scanning electron microscopy and energy-dispersive X-ray spectrometry (SEM-EDS), X-ray
diffraction (XRD). The wear-resisting property was tested by friction fastness test machine. The results show that the gain size of

silver plating layer is 28.9 nm with the preferred orientation along direction (111) and the good wear resistance.

Key words: without activation and sensitization; electroless silver; nylon fabric; orthogonal test; chitosan
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