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Abstract — Colloidal silica is used in various industrial products such as chemical mechanical polishing slurry for pla-
narization of silicon and sapphire wafer, organic-inorganic hybrid coatings, binder of investment casting, etc. An accu-
rate determination of particle size and dispersion stability of silica sol is demanded because it has a strong influence on
surface of wafer, film of coatings or bulks having mechanical, chemical and optical properties. The study herein is dis-
cussed on the effect of measurement results of average particle size, sol viscosity and electrophoretic mobility of parti-
cle according to the volume fraction of eight types of silica sol with different size and surface properties of silica
particles which are presented by the manufacturer. The measured particle size and the mobility of these sol were
changed by volume fraction or particle size due to highly active surface of silica particle and change of concentration of
counter ion by dilution of silica sol. While in case the measured sizes of small particles less than 60 nm are increased
with increasing volume fraction, the measured sizes of larger particles than 60 nm are slightly decreased. The mobility of
small particle such as 12 nm are decreased with increase of viscosity. However, the mobility of 100 nm particles under
0.048 volume fraction are increased with increasing volume fraction and then decreased over higher volume fraction.
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Table 1. Supporting information of the various commercial silica sols and the particle size measured by DLS

Particle size (nm)

Counter ion

Sample - BET .
name ﬁ;?:ﬁgi‘:utzr Measured by DLS PH Type Content (Wt%) (m*/g) Product code Supplier
Lu7 7 19 10 Na 0.56 345 SM-30 (Ludox) Aldrich
Lul2 12 18 9.7 Na 0.41 220 HS-40 (Ludox) Aldrich
NC 15 10~20 43 8.5~9 Na 0.24 218 ST-C (SNOWTEX) Nissan Chemical
SC 25 20~30 28 9~10 Na 0.16 128 SS-sol 30F S-chemtech
YC 60 60 53 8.26 K 0.5y 54 YGS-3060P Young il Chemical
SC 100 90~110 98 10~12 K 0.44 27 SS-sol 100 S-chemtech
Lu-CL 12 103 4.5 Cl 0.5y 230 CL (Ludox) Aldrich
NC 45 40~50 65 2~4 Na 0.044 60 ST-OL (SNOWTEX) Nissan Chemical
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Fig. 1. TEM images of 8 kinds of commercial silica sol; (a) Lu 7, (b)
Lu 12, (¢) NC 15, (d) SC 25, (e) YC 60, (f) SC 100, (g) Lu-CL,
and (h) NC 45.
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Fig. 2. Mean particle size depending on the SiO, volume fraction for
various silica sol with difference size and surface property.
(small particle below 60 nm: opened symbol, large particle
above 60 nm: filled symbol).
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Fig. 3. Particle electrophoretic mobility (£) and sol viscosity (77) depend-
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Fig. 4. Schematic illustration of the particle electrophoretic mobil-
ity (i) depending on the particle size and surface property
under the volume fraction; (a) large particle, (b) small par-
ticle, (¢) small particle with surface coating.
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