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Abstract: Inorganic antibacterial agent recently become a hotpot due to its effective, inexpensive, stable
feature. Through an intercalation method, AgNOj; and clay (bentonite) as raw materials was used to synthesis
the clay/silver anti-bacterial nanocomposite. Clay/silver anti-bacterial nanocomposite was characterized by
X-ray diffraction analysis (XRD), transmission electron microscopy (TEM) and UV-visible analysis (UV-vis),
and their antibacterial properties are also studied. Through the ion exchange reaction, Ag+ can be directly
intercalated into the interlayer of bentonite. The (001) interlayer space is also increased from 1.25nm to
1.48nm. TEM photos show that the loading Ag nanoparticles on bentonite have the unique size between
20-30 nm. The antibacterial properties of clay/Ag nanocomposite against E. coli were studied. The results
showed that the nano-clay as matrix composite particles have a very good antibacterial antibacterial activity,
its antibacterial ratio is above 98.5%.
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$ 1.0 g 2 EEE] 100 ml ASFEIHSE AgNOs (43
W 10 mM, 50 mM, 75 mM, 100 mM) %W, 2
R 24 ho PUIED B0 JE 2 B TOK VR =X,
SRIGIN 100 ml 2B T /KRS FE: 3 /N 2201345,
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X S AT o B H I ACRE % Rigaku D/MAX-rA !
X SFHERATH T ACNAE, Cu Ko 88, s 40 kv, 4
HLJ 100 mA, FHE#E2% 5 'C/min; A =0. 15405981 nm.
R H AR 2E A | 477 JEM-2000EX &5 it
TR (TEM) , N R 160 kY, SR 30 P9 23
Fefto BAMTIEIEEHEE Varian A Cary500
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# 600 nm/min.
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Fig.1 XRD patterns of Ag* intercalated bentonite antibacterial
materials: Bentonite (a) , Bentonite / Ag* composite under the
different concentration of AGQNO3z:  (b) 1 mM, (c¢) 10 mM, (d)
50 mM
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LAAR, 54 (001) THIFRIRFAEAT S0 1 /N £ RS A R AE T B
5, WoRGUREEIEIE . SRR R T Os A I 3 10 5
YRR AN P AE 2 3R KA e, BT AR
FSVRBE T 10 mM AgNO, H 1 08 I B4R 1) A4 AT S
Vg o R ANK IR IR R S5 R 77 & JCPDS-89-3722, /iy
BRI T, FEE S (111), (200), (220), (311)
W TT7IR o 55 22 6 I [ e 2 (001) U 49 5 5 7 3

978-1-935068-41-9 © 2010 SciRes.

The 7th National Conference on Functional Materials and Applications

NEE, XA RERRE R AR M RAE R, 62 R R
B IR, T2 (001) Uesi e (¥ R

—— Bentonite
—— 1mM AgNO3

- —— 10mM AgNO3
~— 50mM AgNO3

(220) (311

Intensity /a.u.

2Theta /degree

2 EERRBFREIEMEIHN XD BiE () B, b
1 mM AgNOs, (c) 10 mM AgNO;, (d) 50 mM AgNO: {21 /Ag
SaE

Fig.2 XRD patterns of Direct Reduced bentonite/silver

antibacterial nanomaterials ~ (a) Bentonite, Bentonite / Ag

nanocomposite under the different concentration of AGQNO3z:  (b)
1mM, (c) 10mM, (d) 50 mM
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Fig3 XRD patterns of Centrifugal Reduced bentonite/silver
antibacterial nanomaterials (a) bentonite, Bentonite / Ag
nanocomposite under the different concentration of AgNO;: (b)
10 mM, (C) 50 mM, (d) 75 mM, (e) 100 mM
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Fig.4 TEM images of Bentonite /Ag nanocomposite particles
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Fig.5 UV-Vis spectra of bentonite/silver composite obtained by the
directly reduced method, Bentonite / Ag composite under
different concentration of AgNO;: (a) 1 mM, (b) 10 mM,

50 mM
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Fig.6 UV-Vis spectra of bentonite/silver nanocomposite obtained

by the Centrifugal Reduced method, Bentonite / Ag
nanocomposite under different concentration of AGNOs:

mM, (b) 50 mM, (c) 75 mM, (d) 100 mM
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FE37°C I E IR 5 TR A0 TR 5 R8N J5 , AT B v T
B IFHEER, Wk T IR WS RIS 5L
P AT S0 EREE SRR 2 4 /AR AR R AT BT A0
BTERE, U0, 5 mg/mlIN, B ZEATIAE]100 %,
G /NRFER0. 1 mg/ml 5N HAMARIRN, X2 HELIE
JEPRIRE i PR B A BT SR IR s [RIRE, B S
R R+ /AgE AMHRHE0. 5 mg/ml B ik 3
7100 %, Z5/NAFER0. 1 mg/ml, FIER 2T [ 298, 5 %,
AN T H 3R S 5 1/ Ag A M EL, B0 5 18 SR (144
R A LT g Uit , RN PERE ) B2 A
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Table 1 Bacterial counts and antibacterium rate of sample after 8

hours
R B%H =
ZHWRR 2725
1 5% (0. 5mg/ml) <10 100%
1 5% (0. lmg/ml) <10 100%
2 54 (0. 5mg/ml) <10 100%
2 5+ (0. Img/ml) 42 98.5%
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