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Abstract: This article introduces the preparation method of nanosilver material, including chemical reduction, physical
reduction and biological reduction. In chemical reduction, the silver nitrate or silver sulfate and reducing agent react in
the liquid phase, which can make the nanosilver with small size and good reproducibility. Physical reduction includes
optical quantum reduction and microwave reduction, it has high efficiency and no hysteresis effects. Biological reduc-
tion is the use of biological resources or natural materials for preparation of nanosilver, it shows great potential because
of broad raw materials and green and mild reaction conditions. Moreover, the paper reviews the superior characteristics
of nanosilver in thermal, optical, electrical, mechanical field, as well as its strong catalytic activity and antimicrobial
properties. At last, we prospect the future development of nanosilver.
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Figure 1. XPS photograph of the silver nanoparticles
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Figure 2. TEM photograph of the silver nanoparticles
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Table 1. The effect of PVP concentration and irradiation time on

the silver nanoparticles

& 1. TR PVP REMBEGEHE MR IREITNE

PVP concen- Irradiation Absorbance  Absorbance

Entry tration (ppm)  time (h) A () (from AgNO3) (from Ag,0)
1 400 2 428 0.0265 0.455
2 800 2 423 0.155 0.93
3 1200 2 420 0.211 0.946
4 1600 2 419 0.359 1.105
5 2000 2 419 0.595 1.431
6 2400 1 419 - 1.313
7 2400 1.5 419 - 1.578
8 2400 2 419 - 1.68
9 2400 2.5 419 - 1.775
10 2400 3 419 - 1.801
11 2400 4 419 - 1.81

Figure 3. Typical TEM image of the silver nanoparticles
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Figure 4. The relationship between the resistivity and the total filled
quantity of silver under different quantity of nano—size silver
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Figure 5. Different sizes of nanosilver rod tensile stress-strain
curve
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Figure 6. SEM images of silver nanostructures (A) Silver
nanowires, (B) Silver nanorods, (C) Sliver nanopolyhedra and (D)
Ag nanospheres
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Figure 7. Bactericidal mechanisms of nano-silver
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Figure 8. Representative scanning electron micrograph of E. coli
cells attached to the surface of the nano silver-coated polypropyl-
ene water filter
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