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ABSTRACT

The synthesis of highly concentrated silver nano sol assisted by polymeric dispersant (polyelectrolytes) for inkjet method was studied.
The silver nano sol was prepared with AgNO;, polyelectrolytes (HS5468cf ; polyacrylic ammonium salt), and reducing agent. The
polyelectrolytes play an important role in formation of complex composed of Ag” ion and carboxyl group (COQ"), result in preparation
of highly dispersed silver nano particles. The optimization of added amount of polyelectrolytes, and concentration of silver nano sol was
studied. The silver nanoparticles were evaluated by XRD, particle size/zeta potential analyzer and FE-TEM. The silver nanoparticles with
the range of 10 nm in diameter were produced. The concentration of batch-synthesized silver nano sol was possible up to 40 wt%.
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Fig. 1. TEM image of 10 wt% silver nano sol assisted by various concentration of polyelectrolytes; (a) R=0, (b) R=0.05, (c) R=0.1,
(d) R=0.5, and (e} R=1.
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Fig. 2. Particle size distribution of 10 wt% silver nano sol assisted by various concentration of polyelectrolytes; (a) R=0.05, (b) R=0.1
(c) R=0.5, and (d) R=1.
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NH; NH; NH; NH; NH; NH; Table 1. Zeta Potential of Silver Nano Sol Assisted by Various
. . : . Concentration of Polyelectrolytes
C\) C\) (‘) O\ ? (») Polyelectrolytes Zeta potential Stability of
H C=OH C=OH C=OH C=OH C=OH C=0 ®) (mV) silver nano sol
N L 0 55 X
NS ueennes I
H H HH HHHH H H H 0.1 -39.1 ©
(@ 0.5 —-46.1 ©
1.0 -452 @)

© : excellent, O : good, X : bad
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Fig. 4. Small angle scattering XRD patterns of silver nano sol
assisted by various concentration of polyelectrolytes;

(a) R=0, (b) R=0.05, (¢) R=0.1, (d) R=0.5, and (¢) R=1.
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Table 2. Crystallite Size of Silver Nano Sol (Calculated from Eq. 2)

R Full width at half 20 CS.

maximum (degree) (degree) (nm)

0 02 38.05 50.44

0.05 1.22 38.18 8.28
0.1 1.82 38.16 5.55
0.5 1.76 38.16 5.74
1.0 1.84 38.16 5.50
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Fig. 5. TEM images of various concentrated-silver nano sol; (a) 10 wt%, (b) 20 wt%, (c) 30 wt%, and (d) 40 wt%.
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Fig. 6. Particle size distribution of various-concentrated silver nano sol; (a) 10 wt%, (b) 20 wt%, (c) 30 wt%, and (d) 40 wt%.
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