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Experimental study on impact and spreading of SiO, nanoparticle colloidal

suspension droplets

H K Huh, S J Lee

Abstract. The impact and spreading behaviors of silicon dioxide nanoparticle colloidal suspension droplets were quantitatively

visualized using a high-speed imaging system. Millimeter-scale droplets were generated by a syringe pump and a needle.

Droplets of different velocity were impacted on a non-porous solid surface. Images were consecutively recorded using a

CMOS high-speed camera at 5000 fps (frames per second) for millimeter-scale droplets. Temporal variations of droplet

diameter, velocity and maximum spreading diameters were evaluated from the sequential images captured for each

experimental condition. Effects of Reynolds number, Weber number, and particle concentration were investigated

experimentally.

Key Words: Colloidal suspension(E€<l), droplet(2§4]), high-speed imaging(13)
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Fig. 1. Variation of the viscosity of SiO2 colloidal
suspension according to the volume fraction of
nanoparticles. Solid line indicates the theoretical
viscosity model of Einstein, while the red and
the blue dashed-lines denote the Guth and
Simha, and Thomas’s model, respectively.

Fig. 2. Water droplets on (a) hydrophilic surface and
(b) hydrophobic surface.
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Fig.3. Experimental setup of droplet impingement
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Fig.4. Drop impact phenomenology of (a) water and
(b) 10wt% SiO; colloidal suspension. The initial
impact velocity of each droplet is 0.9m/s and
the scale bar indicates 3mm.
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Fig. 5. Spreading factor of 10wt% SiO, collodial
suspension impacting on a hydrophobic surface
(red hollow) and a hydrophilic surface (black
circle). Red and black arrows indicate the
maximum spreading moment of drops impacting
on the hydrophobic surface and hydrophilic
surface, respectively.
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Fig.6. Maximum spreading factors of SiO, suspension
impacting on a hydrophilic surface according to
Weber numbers. Dashed line indicates Bmax~Wel/4.
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Fig.8. Comparison of maximum spreading factor of
water (black column) and 10wt% SiO, colloidal
suspension according to Weber number.
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Fig.9. Effect of SiO, concentration on the maximum
spreading factor.
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