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Abstract—Silver particles with submicron-size were prepared from silver nitrate solutions at various conditions
by using the filter expansion aerosol generator(FEAG), and the size and morphology of particles were compared
with those of particles prepared by ultrasonic spray pyrolysis. XRD and TGA analysis showed that pure silver particles
were formed in 0.02 sec of residence time above 700 with air and nitrogen as carrier gas. As the precursor concentra-
tion increased frora 0.004 to 0.5 mol/l, the mean particles size increased from 0.22 to 0.72 ym for FEAG process.
Above 700T, silver particles with spherical and homogeneous morphology were produced, and larger size and broader
size distribution particles were formed at higher reactor temperatures. The mean size of silver particles prepared
from 0.5 mol/! precursor solution by the FEAG process was 0.72 pm, which is smaller than 1.1 ym particles formed
by ultrasonic sprav pyrolysis. This result is ascribed to the finer droplets size in the FEAG process.
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Fig. 1. The schematic diagram of FEAG process.
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Fig. 2. XRD spectra of particles formed by FEAG process(0.5 mol//,
60 torr).
(a) Ny, (b) Air
2.4 H

2 Aol A AHE-E B-F 38 4A Q) FEAG process7} Fig. 10}
el gleh FEAG processe A4 448 o349 fe] e
92 A&- o g T ¥y F7| ¢4} pneumatic nozzle, ¢ A So)
WA ol ohFA frel HE, A5 et A8 E A
7hd 7, A B A, A M4 Eq) 9 AP HEZZ FA =
alt}. FEAG processt Y&tz wAg #al x5S A24AA
Z1%e A 2715 25 umE WHE S5mm FA S HE el A AF
(60torr)& el Fo el 92 A f49) L4934 378
FAlel ZeiFd "E] 7lFge] He| ok £9e] o] FAiLc)
713 AR g 9] 9t guk 7 A 9} FA) dE 9 7]FE T



el A o A Aald

(@)

1.0

AN

700°C
800 °C
900 °C

o
o
i

Weight loss

600°C

0.6

T T T T T T T Y 1
100 200 300 400 500 600 700
Temperature

®

1.0+

700°C
800 °C
900 °C

f
\

Weight loss

0.6

160 260 360 " 460 5(|)0 6(')0 760
Temperature
Fig. 3. TGA datas of particles formed by FEAG process(0.5 mol/l,
60 torr).
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Fig. 4. SEM photographs of silver particles formed at different concen-
trations by FEAG process(800°C, 60 torr, air atmosphere).
(@) 0.004 mol/l, (b) 0.04 mol/l, (c) 0.5 mol/l
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Fig. 5. SEM photographs of silver particles formed at different temper-
atures by FEAG process(0.5 mol//, 60 torr, air atmosphere).
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Fig. 6. SEM photograph of silver particles formed by ultrasonic spray
pyrolysis(0.5 mol/l, 800°C, 760 torr, 8 //min N, flow rate).
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