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Preparation and properties of reduced graphene oxide/chitosan
self-assembled cotton fabric

FU Chengchen, LAI Lu, ZHOU Peiru, LAI Hongjing, CAO Jiliang"
( School of Chemical Engineering & Printing Dyeing, Henan University of Engineering, Zhengzhou 450007, Henan, China )

Abstract: Chitosan (CS) modified cotton fabric was firstly prepared by modification of pure cotton fabric
with glyoxal and CS, and then impregnated with graphene oxide (GO) dispersion, of which the GO
adsorbed on cotton fabric was reduced to obtain reduced graphene oxide (RGO)/CS-cotton fabric. The
samples were characterized by SEM, FTIR and Raman spectroscopy. The effects of CS mass fraction and
GO dispersion mass concentration on the electrical conductivity, UV resistance and antibacterial properties
of RGO/CS-cotton fabric were analyzed, while the washability of the cotton fabric was also evaluated. The
results showed that the GO deposited on the surface of the cotton fabric was fully reduced to RGO, with the
surface covered with a continuous layer of RGO/CS film. The electrical conductivity of RGO/CS-cotton
fabric increased gradually with the increase of GO dispersion mass concentration. The RGO/CS-cotton
fabric modified with mass fraction 2.00% CS solution and treated with mass concentration of 5 g/L. GO
dispersion exhibited the best electrical conductivity, with a surface resistance of 1.02 kQ/cm. The
antibacterial performance of RGO/CS-cotton fabric was enhanced by the collaboration of RGO and CS, and
the antibacterial rate reached up to 95%. The RGO/CS-cotton fabric modified with mass fraction 0.50% CS
solution and treated with mass concentration 3 g/ GO dispersion showed little change in conductivity,
bacteriostasis and UV resistance after 30~50 times of soaping.
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Fig. 1 Schematic diagram of electrostatic self-assembly
process of cotton fabric by GO and CS
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Fig. 2 SEM images of cotton fabric, 0.50% CS, some yGO
and some X CS-yGO
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Fig. 3 FTIR spectra of cotton fabric, 0.50% CS, some yGO
and some X CS-yGO
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Fig. 4 Raman spectra of 3GO, 2GO, 1.00% CS-2GO and
0.75% CS-3GO
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Fig. 5 Conductivity of X CS-yGO
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Fig. 6 Bacteriostasis of different cotton fabrics against
Escherichia coli
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Table 1 UV resistance of self-assembled cotton fabrics
inEALY| UPF Tova/% Tove/%
IR ALY 2.93 37.41 23.96
1GO 2000 0.05 0.05
0.25% CS-1GO 2000 0.05 0.05
2GO 2000 0.05 0.05
0.25% CS-2GO 2000 0.05 0.05
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Fig. 8 Surface resistance change of 0.50% CS-3GO after
30 times of soaping
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Fig. 9 SEM images of 0.50% CS-3GO after 5 times (a)
and 30 times (b) of soaping
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Fig. 10 Change of antibacterial rate of 0.50% CS-3GO after
50 times of soaping
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Fig. 11 Bacteriostatic photos of 0.50% CS-3GO after 50

times of soaping
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Table 2 UV resistance of self-assembled cotton fabrics

VRSV €L/ UPF Tuval% Tove/%
ALY 2.93 37.41 23.96
0 2000 0.05 0.05
5 2000 0.05 0.05
10 2000 0.05 0.05
20 2000 0.05 0.05
30 2000 0.05 0.05
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