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Abstract  Silver nanoparticles have been the focus of research in recent decades because of their distinct
physical, chemical, and biological properties. The application properties of silver nanoparticles are influenced
not only by their size, size distribution and purity but also the shape. The differently shaped silver nanoparticles
have strong effects on its antibacterial properties, optical properties and the comprehensive performance of silver
polymeric nanocomposites. More potential properties of silver polymeric nanocomposites will be achieved by
shape control synthesis of silver particles. Thus, the development and improvement of the synthetic methods and
the research of the mechanism of shape control of silver nanoparticles have become more and more important. In
this paper, recent progress in synthetic methods of silver nanoparticles and different shapes of silver nanoparticles
is reviewed. Radiolytic methods, laser ablation methods, electrochemical methods, photochemical methods and
biosynthesis of silver nanoparticles have been discussed. Their advantages and disadvantages are highlighted. The
mechanism of shape control, including template-directed methods, thermodynamic control, kinetic control and
oxidative etching is presented. The development of silver polymeric nanocomposites has been introduced.
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Silver polymeric nanocomposites

Different shapes of silver
nanoparticles
Different shapes of silver nanoparticles could be synthesized
by shape control synthesis, and the differently shaped silver
nanoparticles have strong effects on the properties of silver

polymeric nanocomposites.
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Fig.2 Schematic of electrochemical formation of Ag NPs in

distilled water' !
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Table 1 Biosynthesis of Ag NPs using some plant extracts ™ ")

plant size of Ag NPs(nm)
leaf of Catharanthus 5~10

Ocimum tenuiflorum 25 ~40

crude Piper nigrum 20 ~50

flowers of Rosa damascene 10 ~30

fruits of Carica papaya 25 ~50

seeds of Jatropha curcas 15 ~50

peel of Punica granatum 10

banana peel 20
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Schematic illustration of the deduced four-step

growth mechanism deduced for Ag NPs systems'**
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Fig.8 TEM images showing the release of silver particles
by exposing fibers of silver( [ )-imidazole cyclophane gem-
diol and Tecophilic ( weight ratio 50: 50) to water vapor
environment. (a) As-spun fiber, (b) fibers in water vapor
environment for 0.5 h, and (¢ ) fibers in water vapor

. . 100
environment for 65 h''"
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Fig.9 Synthetic route to silver-decorated polymer vesicles and micelles. PEO,,-b-P(DMA,, -stat-tBAg, ) block-statistical copolymer

(polymer 1) is synthesized by ATRP,
neutral water-DMF. After partial hydrolysis,

obtained ,

the vesicle membrane or the micelle core after introduction of AgNO,and subsequent reduction of NaBH,

WESE T 9K AR % T & 2R G W 1) % 9 5 e, AE
IR B Rl 4. 64% B B AW KR E
BREIAE SRR ~15% ", Schenning 4
TE 40 K Z2 L4546 B 3T 0 V8 SR A 0 v D 4% oK AR
(anE 10 from)  iXFh 2 G AR T LR T I R e
B
3.6 RREHT

F¢ B A (chitosan) MUFRE 2 BE W 52 %, & i A

- 1938 -

which forms small polymer micelles by direct dissolution in neutral water.

which self-assembles into polymer vesicles in basic water-DMF and polymer micelles in

PEO,,-b-P ( DMA,, -stat-tBA,,-stat-AA ,, ) block-statistical copolymer ( polymer 2) is

Silver nanoparticles are formed in situ among

[112]
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F|, Farag GAE50 R NGRS W W H
SR AL 2 % i 28 T 0 OB L RN IR I /A0 K AR

SRR TER S — R R LR R SR 4y
T B BRI JC 3% o Xu 55 76 € By 1 W 38 o A 4 b
WRJE AgNO, #1457 5 ~20 nm (L L5 Ag/TE
Mgk 2 & 6 B, X RS A 45 5 A R R
Y
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