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Abstract: A method of preparing electroconductive cotton fabrics by cationization of cotton fibers with polyeth-
yleneimine (PEI) treatment, followed by electroless plating of copper sulfide with a mixed solution of copper sulfate and
sodium thiosulfate was studied. The changes in surface resistance, frictional static voltage, and electromagnetic shielding
efficiency of samples according to PEI pretreatment and copper sulfide plating were analyzed. PEI pretreatment on cotton
fibers was sufficient at low concentrations below 0.5%. Copper sulfide plating on PEI pretreated cotton fabric with 4%
copper sulfate and 4% sodium thiosulfate mixed solution at 80 °C for 2 h showed good surface resistance of 1~2 Q/sq
or less. By electroless plating with copper sulfide after pretreatment with 0.1% PEI solution, an electrically conductive
cotton fabric having an excellent electromagnetic shielding effect of 35~40 dB in the frequency band of 0.01 MHz to
3 GHz could be prepared.

Keywords: electroconductive cotton fiber, electroless plating, copper sulfide, surface resistance, electromagnetic shielding
efficiency.
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(A)
Just after
mixing
(B)
After
stirring for
1h at
80 °C
PH of
solution pH 1 pH 7 pH 1 pH7
Mixed | 20%(w/v) CuSO,20 mL +52%’{j((‘”w//vv)) oM L
ratio | +20%(w/v) Na,S,0; 30 mL 9 4
+20%(w/v) Na,S,05; 30 mL
Cone. of | py ¢ o PEI 1 %;
okeh | CusO, 8 %; CuSO, 7.8 %:
% PW/V) Na,S,0; 12 % Na,$,0; 11.8 %

Figure 1. Effects of pH of solution, elapsed time, and PEI addition
on the plating solution consisting of CuSO, and Na,S,0;.
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Figure 2. Changes of plating solutions of various mixed ratios of CuSO,, Na,S,0; and PEI with changing solution pH and elasped time.
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Figure 3. Reduction of surface resistance with plating time of cot-
ton fabrics pretreated with (a) 0.01; (b) 0.1; (¢) 0.5 %(w/v) PEI solu-
tion and electroless plated with a solution of 4% CuSO, and 4%
Na,S,0; at 80 °C.
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Figure 4. Reduction of surface resistance with plating temperature
of cotton fabrics pretreated with (a) 0.01; (b) 0.1; (c) 0.5%(w/v) PEI
solution and electroless plated with a solution of 4% CuSO, and 4%
Na,S,0; for 2 h.
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Figure 5. Changes in surface resistance of cotton fabrics pretreated
with (a) 0.01; (b) 0.1; (c) 0.5%(w/v) PEI solution and electroless
plated at 80 °C for 2 h with plating solutions of 4% Na,S,0; and
different CuSO, concentration.
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Figure 6. Changes in surface resistance of cotton fabrics pretreated
with (a) 0.01; (b) 0.1; (c) 0.5%(w/v) PEI solution and electroless
plated at 80 °C for 2 h with plating solutions of 4% CuSO, and dif-
ferent Na,S,0; concentration.
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Figure 8. TGA curves of (a) cotton; (b) PEIL; (c) 0.1% PEI-treated
cotton; (d-f) PEI(0.1%)-pretreated cotton fabrics plated at 80 °C for
2 h with various plating solutions. Concentration of both CuSO, and
Na,S,05 (1:1) of plating solution (%) : (d) 2; (e) 3; (f) 4; (g) 5; (h) 6.
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Figure 9. (A) SEM images of (a) untreated cotton; (b) cotton pre-
treated with 0.1% PEI and plated at 80 °C for 2 h with a plating
solution of 4% CuSO, and 4% Na,S,0s; (B) FE-SEM images of the
same sample of (b) with different magnifications.
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Figure 10. (A) EDS spectrum; mapping images of (B) base; (C)
copper; (D) sulfur of the cotton fabric pretreated with 0.1% PEI and
plated at 80 °C for 2 h with a plating solution of 4% CuSO, and 4%
Na,S,0;.
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Figure 11. Frictional electrostatic charges of the cotton fabrics pre-
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