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Abstract Silver nanoparticles were prepared by reacting silver nitrate and trisodium citrate in an aqueous solution.
Their size and shape were investigated by scanning electron microscopy (SEM). The synthesis was carried with
different silver nitrate concentration, addition of TSC, solvent, surfactant, ultrasonication, and dispersing agent. With
higher concentration of silver nitrate or TSC, the particles became large or agglomerated. The SEM results showed
that the nanoparticles have spherical and pseudospherical shape with a narrow size distribution. The hydrophobic
solvent did not affect the dispersibility, but the hydrophilic solvent enhanced it. The addition of HPMC surfactant
caused the size to increase (50-100 nm) with non-uniform shapes and partial agglomeration. The dispersibility was
significantly improved by ultrasonication for over 3 hours after the addition of a dispersing agent. Complete dispersion
was achieved by adding the dispersant, and the nanoparticle sizes were as follows: 30-40 nm (BYK-182) < 42-78
nm (BYK-192) < 51-113 nm (BYK-142). The nanoparticles were 38.45-46.28 nm after the addition of 2-4 wt% TSC
in 0.002 M silver nitrate solution.
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Effect of dispersion of silver nano particles at
different concentration of silver nitrate solution;
(a) 0.001 M, (b) 0.002 M, (c) 0.003 M

Fig. 1.

Fig. 2. Effect of dispersion of silver nano particles at
different addition volume of TSC; (a) 1 ml, (b)
2 ml and (c) 3 ml
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Fig. 3. Effect of dispersion of silver nano particles for
addition of acetone-ethanol

3.4 BRIl 27t

thegiAhs B EUgHoR clste] ARrel $4
& FalA EROIAS REels Al Q) mhl
15 WA A heA B4 A 2L EA 3
& UF) 93 TEA L ARBAA 5L oA E
Wol FHAA THAUAS B & vhed 1] $
18g Aslsielor BU10]. BN ARBAAZ o4

775

2 ml, Acetone 2 ml, 0.02 % HPMC 4 mlE 75l
Wike §oje] FESEM £4] 22 o el 4
A B4 ANE BRG] wepe] B YA

E%Loé O]'J— T
o2 g3lo] olk AL Bl & & Ak et )

=7]7} 55-100.2 nm& Ethanol®} Acetone¥: H7}S
A& AT & ik wehA HPMCE
3153

w37k

A7retA 4712

SEM HV: 20.00 KV WD: 4.131 mm
SEM MAG: 200.00 kx Det: InBeam
KNU

" MIRAN TESCAN
200 nm =
Pertormance In nanospace [

Fig. 4. Effect of dispersion of silver nano particles for
addition of HPMC
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Fig. 5. Effect of dispersion of silver nano particles for
different sonication time; (a) 1 h (b) 2 h (c) 3
h(d) 4 h (e) 5h
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