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Table 1 Parameters of Lennard-Jones interaction potential

Atom type of interaction ¢/nm e/(10°2 )
Si-Si 0. 330 4.3766
0-0 0.275 0.1104
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Fig. 2 Motion model of SiO, nanoparticles
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Table 2 Relationship of diameter ratio 5 and separation time of two particles
7 Separation time/ps 7 Separation time/ps 7 Separation time/ps
0.1 843 1 180 10 94
0.5 249 5 139
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Fig. 3 Influence of diameter ratio 5 on distance between two particles
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Table 3 Relationship of ultrasound amplitude H and separation time of two particles
H/nm Separation time/ps H/nm Separation time/ps H/nm Separation time/ps
0.1 167 1 181 10 156
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Fig. 5 Impact of ultrasound period T on Fig. 6 Impact of ultrasound amplitude and period on distance
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Separation of Two SiO, Nanoparticles under Ultrasonic Vibration
REN Chaoyu'*,XUE Pengcheng'*,JIAO Xiong"?, WANG Genwei'*"*

(1. China Institute of Applied Mechanics and Biomedical Engineering ,
Taiyuan University of Technology , Taiyuan 030024 ,China;
2.College of Mechanics » Taiyuan University of Technology,Taiyuan 030024 ,China;
3. National Demonstration Center for Experimental Mechanics Education

(Taiyuan University of Technology) ,Taiyuan 030024 ,China)

Abstract ; Nanoparticles tend to aggregate due to the van der Waals force,and the separation and purifi-

cation of these nanoparticles are difficult in nanometer scale. In this study,we focus on the separation

of two SiO, nanoparticles attracted by van der Waals force. Assuming them as being stiffness particles

in air and applying ultrasonic vibration to one of them,we analyzed and calculated the interaction and

distance between the two SiO, nanoparticles. It is found that the ratio of diameters,the amplitude,the

period and the average energy density of the ultrasonic have different effects on their separation.

Keywords: van der Waals force;ultrasonic vibration;separation;nanoparticle
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