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Abstract : The W/O emulsion was formed by mixing hydrophobic nonion surfactants
of span 80 and tween 60 with kerosine, and by adding sodium silicate aqueous solution.
Precipitating the W/O emulsion by sodium bicarbonate resulted in spherical silica particles.
Shape and size distribution of silica particles were observed. The particles were spherical
and they have narrow size distribution. Particle sizes were 9.29, 7.39 and 573 ¢m at
homogenizer speed of 2500, 3000, and 3500 rpm, respectively. The particle size was
decreased by increasing agitation speed due to the formation of emulsion droplet. At fixed
agitation speed, absorbed paraffin oil weight were measured and the Si0»/Na;O mole ratio
effects on particle size were investigated. Particle size was decreased by increasing the
mole ratio of SiOy/NazO.

Keywords: sodium metasilicate, W/O type emulsion, kerosine, silica,
oil absorbing capacity.
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Table 1. The Composition of Sodium Silicates
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(a) FE-SEM photograph of spherical silica.

Mean Dlameters: D-(10% )=5.884 ym D-(50%)=13.553 um D—~(99% )= 31.648 pm

Size (m) Vol Under%| [Size (um) Vol Under%| |Size (um)|Vol Under%| | Size (um)|Vol Under% Size (um) |Vol Under%
1.000 0.00 4.108 0.28 16.876 93.29 69,328 100,00 284,304 100,00
1.170 0.00 4,806 1,67 19,745 99,87 81.113 100,00 333.217 100.00
1,369 0,00 5.623 5.42 23101 |  100.00 94,901} 100,00 380,860 | 100,00
1.602 0.00 6,579 13.72 27,028 100,00 111.034 100,00 456,132 100,00
1.874 0.00 7.698 27.65 31,623 100,00 129,908 100,00 533,670 100,00
2.192 0.00 9.008 45,88 36,998 100,00 151,991 100,00 624 388 100.00
2.565 0.00 10.637 65.66 43,288 100.00 177.828 100,00 730.527 100.00
3.001 0.00 12,328 82,28 50,646 100,00 208,067 100,00 854,709 100.00
351 0.02 14,424 93,12 59,255 100,00 243 424 100,00 1000.000 100.00
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(b) Particle size distribution of spherical silica.

Fig. 1. FE-SEM photographs and particle size distribution of spherical silica particles prepared
at mixing speed of 2000rpm.
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(a) FE-SEM photographs of spherical silica.

Mean Dlameters: D-(10%)=5,026 um D—-(50% )=9.297 um D-(99% )= 13,643 um

Size (um) |Vl Under%| |Size (um){Vol Under%| |Size (um)|Vol Under%| 1 Size (um)|vol Under% Size (um ) |Vol Under%
1.000 0.00 4.108 3.42 16.876 63,19 69.328 99.45 284.804 100.00
1.170 0.00 4,806 5.61 19,745 7179 81,113 99 82 333.217 100,00
1.369 0.08 5.623 3.84 23.101 79.21 94,901 99,99 339,860 100,00
1.602 0.20 6.679 13.34 27.028 85.27 111.034 100.00 456, 132 100.00
1.874 0.34 7.698 19,21 31.623 89,98 129.908 100,00 533.8670 100,00
2.192 051 9.006 26,46 36.998 93,48 151.991 100,00 624,338 100,00
2.565 0.76 10,637 34,9 43,283 95.97 177.828 100.00 730.527 100.00
3.001 1.22 12,328 44,20 50,646 97,67 208,067 100,00 854,709 100,00
3511 2.04 14,424 53.82 59,255 98.78 243 424 100.00 1000, 000 100,00
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(b) Particle size distribution of spherical silica.

Fig. 2. FE-SEM photographs and particle size distribution of spherical silica particles prepared
at mixing speed of 2500rpm.
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(a) FE-SEM photographs of spherical silica.

Mean Diam eters: D-(10%)=4,929 um D—(50% )=7.399 ym D-(99%)= 11.067 um

Size (um)|Vol Under%| |Size (um){Vol Under%| |Size (um)|Vol Under%| |Size (um)vol Under% Size (um) |Vol Under%
1.000 0.00 4.108 3.73 16.876 99,94 69.328 100,00 284,804 100.00
1.170 0,00 4,806 9.7 19.74b 100.00 81,113 100,00 333,217 100,00
1.369 0.00 5.623 20,55 23,101 100.00 94,901 100.00 389.860 100,00
1,602 0.00 8,579 36,20 27,028 100,00 111,034 100,00 456,132 100.00
1.874 0.00 7,698 54,77 31.623 100.00 129,908 100,00 533.670 100.00
2,192 0.00 9.0086 72,76 36.998 100.00 161.991 100.00 624,338 100.00
2,565 0.01 10,537 86.76 43,288 100.00 177,828 100.00 730,527 100.00
3.001 0.19 12,328 95,20 50.646 100,00 208,067 100,00 854,709 100,00
3511 1.07 14,424 98.93 59 286 100,00 243 424 100,00 1000.000 100.00
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(b) Particle size distribution of spherical silica.

Fig. 3. FE-SEM photographs and particle size distribution of spherical silica particles prepared
at mixing speed of 3000rpm.
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a) FE-SEM photographs of spherical silica.

Mean Dlameters: D-(10% )=3.712 um D-(50%)=5.738 pym D-(99% »=8.677 um

Size (um) Vol Under%| |Size (um){Vol Under%| |Size (um)|Vol Under%| |Size (um)]vol Under% Size (um) Vol Under%
1.000 0.00 4.108 16.36 16.876 100.00 69.328 100.00 284,804 100.00
1,170 0.00 4,806 30,16 19,745 100,00 81.113 100,00 333.217 100,00
1,369 0.00 5.623 47,62 23.101 100.00 94,901 100.00 389.860 100.00
1.602 0.00 6.579 65,84 27,028 100,00 111.034 100,00 456,132 100.00
1.874 0.00 7.698 81.40 31.623 100.00 129.908 100.00 533.670 100,00
2,192 0.09 9,006 92,04 38,998 100.00 151.991 100.00 624,388 100,00
2.56b 0.64 10,637 97.62 43.288 100.00 177.828 100.00 730.527 100.00
3.001 2,60 12.328 99,67 50.646 100.00 208,067 100.00 854,709 100,00
3511 7.36 14.424 1000,00 59,255 100,00 243,424 100.00 1000,000 100,00
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(b) Particle size distribution of spherical silica.

Fig 4. FE-SEM photographs and particle size distribution of spherical silica particles prepared
at mixing speed of 3500rpm.
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(a) FE-SEM photograph of spherical silica.

Mean Dlameters: D-(10% )=5.065 um D-(50%)=13 497 um D-(99% )= 25 543 um

Size (Um)|Vol Underss| |Size (um)Vol Under%| |Size (um){vol Under%| | Size (um) Vol Under% Size (um) |Vol Under%
1.000 0.00 4.108 6.69 16.876 65,55 69,328 100.00 284 804 100.00
1.170 0.00 4,806 9.08 19,745 76,10 81.113 100.00 333.217 100,00
1.369 0.04 5.623 12,07 23101 86,24 94,901 100,00 389.860 100,00
1.602 0.19 6.579 15,86 27028 92,25 111,034 100.00 456,132 100,00
1874 0.6% 7.698 20,74 31,623 96.89 129,908 100.00 533,670 100,00
2.192 1.14 9.006 26,97 36,998 399,45 151,991 100.00 624,388 100.00
2,566 2.02 10.537 34,74 43 288 99.97 177.828 100.00 730.627 100.00
3.001 3.22 12.328 44,06 50.646 100,00 208,057 100,00 854,709 100.00
3.511 4,77 14,424 54.55 59,255 100.00 243 424 100,00 1000.000 100,00
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(b) Particle size distribution of spherical silica.

Fig 5. FE-SEM photographs and particle size distribution of spherical silica particles prepared
at mixing speed of 4000rpm.
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