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Synthesis of Silica Nanopowder via Change in Polymer Gel Concentration
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ABSTRACT

Nanoscale silica powder was synthesized from SiO, precursor solution using Tetraethyl Orthosilicate (TEOS) by polyacrylamide gel
method. This process was of simplicity and provided ultrafine powders at relatively low calcination temperatures because polymer
network could inhibit aggregation of SiO, powder. The particle size of SiO, powder was affected by the concentration of ammonium
persulphate and N,N'-methylene-bis-acrylamide(BIS) in the gel precursor. The particle size decreased with increasing ammonium
persulphate and was mininum size of 10 nm at 0.01 M. Also, the size decreased with increasing BIS concentration and was 5 nm at
its concentration of 0.05 M
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Fig. 1. Flow chart for the preparation of the SiO, powder by the
polyacrylamide gel method.
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Fig. 2. SEM photographs of the surfaces of gels prepared in (a)
0.0002 M, (b) 0.005 M, and (¢) 0.01 M of ammonium
persulphate  with fixed concentration of 0.2M
acrylamide, 0.002 M TEMED and 0.005 M BIS.

W2 A Szo] dojd v FaA 4ol FE} A

3t7] MZoltal As Y,

3.2. 3l T o HEf

PAA AYE Bt ol ANEES A |, 3t
225e] Wt mE AMEEe AF4 EAHE A
93t 02M acrylamide, 0.005M BIS, 0.002M TEMED
3 0.0002 M ammonium persulphate®] 33102 70°Ce A}

® a-Cristobalite

e 1200C

8007, 1000°C
e A g et ot Pl

Www

MM

WMWMMWM =
AP B fafo g Frspaetnd o pPlp ol

10 20 30 40 50 60 70
20 —

'

intensity (a.u.)

Fig. 3. XRD patterns of the samples obtained by calcining the
gel with 0.2M acrylamide, 0.005M BIS, 0.002M
TEMED, and 0.0002M ammonium persulphate at
different temperatures.
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Fig. 4. FT-IR spectra of samples obtained by calcining the gel
with 0.2 M acrylamide, 0.005 M BIS, 0.002 M TEMED,
and 0.0002M ammonium persulphate at different
temperatures.
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Fig. 6. Particle size of SiO, powder obtained by calcination at
800°C for 4 h from the gels with different ammonium
persulphate concentration in the fixed concentration of
0.2 M acrylamide, 0.005 M BIS, and 0.002 M TEMED.
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Fig. 5. TEM pictures of SiO, powders obtained by calcination at 800°C for 4 h from the gels containing (a) 0.0002 M, (b) 0.001 M, (c)
0.005 M, and (d) 0.01 M of ammonium persulphate with 0.2 M acrylamide, 0.005 M BIS, and 0.002 M TEMED.
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Fig. 8. Particle size of SiO, powder obtained by calcination at
800°C for 4h from the gels with different BIS
concentration in the fixed concentration of 0.2M

acrylamide, 0.0002 M ammonium persulphate, and
0.002 M TEMED.
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Fig. 7. TEM pictures of SiO, powders obtained by calcination at 800°C for 4 h from the gels containing (a) 0.005 M, (b) 0.01 M, (c)
0.03 M, and (d) 0.05 M of BIS with 0.2 M acrylamide, 0.0002 M ammonium persulphate, and 0.002 M TEMED.
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