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ABSTRACT

Polvaniline and polvamide (nylon 6.6) nanocomposites with siiver were prepared by in-situ oxidative
polymerization 2f aniline monomers 10 the presence of Ag salt Nano particles of silver [NPs) were s¥Tikhesized
by controlled reduction of Ag+ wons with sodium borohydride at room tewperature. Nylon 6.6 was |oaded with
Ap panoparticles by entrupment of Ag+ fobs nto the poivner network. fuilowed by reduction The
nanocoTIposites were charactenzed by scanming efectron micrescopy (SEM). UV-Vis spectroscopy and FT-IR

SpiC Iroscopy.
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INTRODUCTION

Until oow, several differend approaches have been
emploved for the preparation of conducling
polymer-metal and conducting polymer - imorpganic
particles nanocomposites, such as physical muxing [1],
sol-gei technigque [2]. i sitw chemical polymenzation
in the agqueous seiytion with the prescnee of polymer
monomer and inoreacit  particles [3]  emulsion
technologry and photolysis method [4].

Recently, noklc metal nanostructures have attracted
substantial interest due to thewr uniue propermes that
arise from guantum confinement cffects and interplay
between surface and bulk effects. In particular. size and
shape provide an effective stmicgy for wnning their
physicai  und  ¢hemical  properties,  including
luminescence, conductivity, and catafytic  activity.
Secientists have uchieved excellent eontrol over patticle
size for several sphencal metal and semiconductor
compositions, which has led to their use as prehes for
biclogical dizgnostics, LED and Raman spectroscopy-
enhancing matenals. Yet tbe challenge of synthetically
controlling particle shape remains open. Allhough
some physical deposition, thermal, clecirochemical
and photochemieal methods have been developed for
making varicusly shapcd semiconductnr and metal
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nanépartieles, they wsually vield reiatively smail
quantities of the desired particle shape and are
not eco-friendly [5]. Il has been found that the
novel materials cxhibit mproved mechanieal,
cleetrical and thermai propernies duc to the
synetgistic effect of the vrganic and morgamic
componcots.  Micro  emuizion  processing
technigue has been emploved 1w fabricute varous
nunOCompasite matcrizis [6,7).

Polyanitine (PANI) has been cxtcnsively
studicd because of its facle synthesis
envirgn mental stability, glecenical.
electrochemical and opucal propertics, and has
found applications 1n antistatic and anticorrosian
coatings. hiological and chemical  sensnrs,
elecirodes for light-cmitting diodes and hatteries
[8]. Although the <implest method for the
synthesis of bulk PAN] 15, chemical oxdanve
precipitanon polymerization of aniline (ANI)
using & chemical oxidant such as an gmmonium
persulfate {APS), the resulting PANT s highly
aggregalcd and therefore unsatisfactory for most
applications. Industria! demand has led 1w the
development of scveral strategies to overeome

105




S. Sedaghat et al..J Phys. Theor. Chem. 1AL lran. H2) 105-109, Summer 201{)

composite film there arc a lot of small pores. The
porous structures of the inner and outer layers are
asymmetrical From Fig. 3b winch shows the
PANI-SDS-Ag nanocomposite. we find that (he
Fe particles disperse uniformly in the polyaniline
layer. Ag particies are dispersed on  the
framework of the porous strieture, and the holes
of the polyaniline layer.

Fig. 3. 5EM micrographs of the surface of pure
polyaniling (a) and PANI-SDS-Ag(b).

Muorphningy of nvion 66 fabric
laaded ny¥len 6,6 nanncompasite
In figure 4, the SEM image of synthesized nylao
6.6 fabric i shawo, wingh the smnoth surface of
nylon is obtained, and 15 ready to stabilize Ay
particles. In figure 5, The Ag NPs synthesized on
the polymer surface is shown, which 70 nm of
Ag parbeles arc formed on the surface.

and Ag

RESULTS AND DISCUSSION

Silver-Polyamline  canocomposite has  been
svothesized emplaying the micro  emulsion
procesong  techosque.  The  appearance  af
charactenstic absorption bands around 310 and
425 in the UV-Vis speetra confirms the
formauon of cooducting crmeraldine salt {ES).
The lower iotensity polarnn  absorption for
PANI-5DS-ApNan composites in the Rpecirum
indicates that the dopiog state of the pol ymer has
been  impraved  This  method s simple,
environmentally  beowgn  roure  far spluble
polyaniline svnthesis at ronm lemperature and
because there (s no organie solvent wsed in this
technique, sn this can be ealled preen synthesis,

ke 1‘!3'- 1.

Fig. 3 S8EM image of Ag/ Nylon 6.6 nanacomposits

CONCIL.USION

Ag-Polyaniline nanhcomposites 15 synthesized
by w2 siti 2ed employing the micro emulsion
processing techoique. The data and analysis of
the FTIR and SEM shaw that PANI-SDS-Ag
compisite has a pnrous asymmetrical sthucture
with a bi-layer where the ioner layer comprises
polyamiline and the owler layer is composed of
505, The appropriate content af polyaoilme in
the composite is a kev factor far prepanog the
PANI-SDS-Ag compositc better performacce.
Aln i summary, the fabricauon precedure
deseribed in this report yielded a stable
siver-uanocnated fabric 1 a very simple and
cost effechive manner. with camplete conror of
the silver loading level oo the fabric.

ACKNDWLEDGEMENT

The authors would like to thank Islamie Azad
University. young rescarchers club for kindly
SUppOTs.

[RE




5. Sedaghat et al. /1. Phys, Theur, Cherm. TAL Tran, 7(2): 105-109, Summer 20140

REFERENCES

[1] E.C. Cooper, B. Vincent. J. Phys. D 22
{1989) 1580.

[2] S.P. Ammes, Curr. Opin. Colloid Interface
Ser 1{1996) 214,

[3] M.A. Khan. 5.P. Armes, Adv. Mater, 12
(2000) 671,

[4] B.L. Elsenbaumer, JR. Reynolds, T.A.
Skothem, Handbook of  Conducting
Polymers, Marcel Dekker. [ 998,

{3] I Sugskal, J. Palym. Mater. 18 {2001) 225,

[6] JN. Barsei, PC. Imnis, LAP
KaneMaguire, 1.1} Noms, G.G. Wallace,
Synth. Met. 84 {1997) 181.

[7] M. Ckubo, % Fupii, H. Minami, Cofloid
Polym. Sci. 279 (2001) 139.

[8] A.G. MacDiarmid, Angew. Chem. Int. Ed.
40 (20013 2581,

[9] $.P. Armes, M. Aldissi. J. Chem. Soe. Chem
Commun. {19897 §8.

[10] S.T. Selvan, LP. Spatz, H-A. Klok, M.
Moelier, Adv. Mater. 10(1998) L32.

[11] Z.4. Tin. Y.Z. Lian, J.Q. Wang. 8.J.
Wang, W I, Li, I, Electroanal. Chem. 308
(1991) 337.

[12] I.A. Smith, M. Josowicz. J. Janata, I
Electrochem. Soe. 130{2003) 384,

[13] T.K. Sarma, A. Chattopadhyay, J. Phys.
Chem. A 108 {2004) 7837

[14] I.M. Kinyanjui, D.W Hatcheti, A, Smath.
M. Jostwiez, Chem. Mater 16 (2004)
3390.

[13] IM. Kinyvanjui, R. HNamis-Bur, LG.
Wagner, N.R. Wijeraine, W, Hatehett,
Maeromniceules 37 (2004) 8745

[16] M.N. Nadapouds, B.5. Varma. Maeromol.
Rapid Commun. 28 (2007) 2106.

[17] R.A. de Bamos, LR Martins, WM. de
Azevedo, Synth. Met. 133 (2005} 35,

109







