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pH value of reaction solution on load yield of AgNPs
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Fig.3 Diagram of preparation of nano-silver in oxidized cotton fabric with glucose
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Fig.4 Digital photographs of fabric samples (A:raw cotton; B:oxidized cotton; C: oxidized cotton modified with nano-silver)
and (D)UV-vis spectra of reaction solution (a:AgNO; solution; b:reaction solution after removing oxidized fabric)
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Fig.5 SEM images of (a) raw cotton, (b)oxidized cotton, (c)AgNPs loaded cotton ((d) is enlarged
image of (c))and (e)EDS spectrum of AgNPs loaded fabric
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Fig.6 Particle size distribution of AgNPs in- situ reduced in
oxidized cotton
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Fig.7 XRD patterns of (a) raw cotton, (b)oxidized cotton, and (c)
AgNPs loaded oxidized cotton

25 HREUWBEAMBLZEED

M Fig.8 7 UL, 5 J5 fig 219 41 4 ih 2 L, Ak
R AE 1733.7 om™ Kb A7 75 1AL BH B 1) g % C=0
PR B, H7E 895.6 em' P T ¥ B 1 ¥ 4 4 5 W U
i, A 1052.7 em' b () 2 3 C—O o 4 41 2 e 3k
55, U T R AN A R K A AT 4 o T EE R C2 R
C3 A7 F9 A 8 6 0 % PR S A D L T R gl oK

BR300 () 28 AR W R AR T R RS, Fig.8(b) R A ik
11 O—H i 45 J% 2 U6 M 3334.7 em! #% [ /= 38 24 X
3337.8 em, —CH, [ 0 kA 4 W i i A 2896.4 cm'!
F £ 2897.6 cm™ (Fig.8(c)) » H C—H ) Z5 i K¢ 1iF e M
1369.8 cm™ # [1] 1365.7 e fIC S £ ik, BE W AR KL T 55
A L —CH—OH 1 O JE 5 1 B A7 % i 3 80 T
C—H W WCH I m R ™. A4k, SR gy KR 5 1 &
10 23 9 e ik AR AAE U 8 P AR 55, JF N 1733.7 em™ B
£ 1729.5 em™ ffH i, 2 BT AR S5 Ag 1)
JE A 3 5 B, 55 AR 44 oK BORE = AR AE AR 5 T
I, Fig.8(c) il £& A ik B 1 3 00 439.5 em' 1) 55
W, T RE L 4 J@ % £h th Ag—O [ AR i ), 4
AN 5 BT AT, R AUK KL T 5 AR A 4 R JE R T
Bic A B 45 4 -

L 1 1 1 1 i 1
4000 3000 2000 1000
o/cm’
Fig.8 FT-IR spectra of (a)raw cotton, (b)oxidized cotton and (c)
AgNPs loaded oxidized cotton

100 50
0
‘Washing times of raw cotton
© 80 |
<
2
§ 60 | Washing times of AgNPs loaded oxidized cotton
) 50
g 40
<
5 40 30
=
5, 20
20t 10
0
0 1 I 1 1 1 I 1 I 1 ' 1 1 1
400 500 600 700

A/nm

Fig.9 Curves of reflectance ratio of AgNPs loaded oxidized fabric
with different times of washing
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Tab.1 Antibacterial rate of AgNPs modified cotton fabrics with different washing times

Samples Washing times
0 30 50
S. aureus E. coli S. aureus E. coli S. aureus E. coli
Raw cotton 0 0
Oxidized cotton 12.41 9.76 10.32 4.95 6.19 4.07
AgNPs/cotton with load
yield of 6.33% 99.97 99.99 98.28 99.64 97.53 99.36
AgNPs/cotton with load
yield of 5.38% 99.58 99.85 98.04 99.19 96.59 99.06
AgNPs/cotton with load
yield of 2.15% 98.43 99.26 96.25 97.90 92.37 94.21
nm X [A] 9 HEE T R 04 & TR EIRGRIER IO 3 458
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T pH=8 I, BT il £ (1) 5 1 i 2300 b 40 oK AR B 380
1% 6.33%, 5 EDS fe i 70 # 45 R AH 20T . 9 K AR
BEEE HA 5T 2 F I . Nano Measurer
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In Situ Synthesis of Silver Nanoparticles in Oxidized Cotton Fabric with
Glucose Solution
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ABSTRACT: As a reducing agent and stabilizer of silver ions, fiber is a green way to synthesize nano- silver
materials. The dialdehyde cotton fabric was obtained by the selective oxidation of sodium periodate, and then cotton
fabric loaded with silver nanoparticles (AgNPs) was synthesized through the in sifu stabilization on oxidized cotton
and reduction reaction of the oxidized cotton fabric cooperated with glucose in this paper. The structure and
composition of resulted cotton fabric modified with AgNPs were characterized by scanning electronic microscope,
energy dispersive spectrum of X-ray, X-ray diffraction and infrared spectrum etc, and the possible generation
mechanism of AgNPs in the oxidized cotton was investigated. The influence factors on the load yield of AgNPs in
oxidized cotton fabric were analyzed, and the antibacterial activity of nanosilver fabrics against S. aureus and E. coli
was also detected. The results indicate that the load yield of 6.33% for AgNPs in the fabric is achieved while the
aldehyde content of oxidized fabric is 0.089 mmol/g, the mole concentration ratio of glucose vs. AgNO; is 2:1, the
AgNO:; concentration is 0.05mol/L and the pH value of reaction solution is about 8. The spherical AgNPs reduced
from Ag" uniformly stabilize on the surface of the oxidized cotton fabric as both reducer and carrier, the crystalline
size of AgNPs is about 28 nm, furthermore the coordinate actions are formed between the oxidized cotton fiber and
AgNPs. The prepared nano-silver loaded cotton fabrics have the antibacterial rates of 99.97% and 99.99% against
S.aureus and E.coil, respectively, and then the antibacterial rate after 50 washes is still above 97.53%, which indicates
a great potential for antibacterial textiles and protection materials of fibers.

Keywords: oxidized cotton fabric; glucose; selective oxidation; silver nanoparticles; in situ reduction



