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New Expression for Collision Efficiency of Spherical
Nanoparticles in Brownian Coagulation

CHEN Zhong-li', YOU Zhen-jiang
(1. State Key Laboratory of Fluid Power Transmission and Control,
Zhejiang University, Hangzhou 310027, P. R. China;
2. Australian School of Petroleum , University of Adelaide, Adelaide SA 5005, Australia)

Abstract: The collision efficiency of dioctyl phthalate nanoparticles in the Brownian coagula-
tion was studied. A set of collision equations were solved numerically to find the relationship
between the collision efficiency and the particle radius varying from 50 nm to 500 nm in the
presence of Stokes resistance, lubrication force, van der Waals force and elastic deformation
force. The calculated results are in agreement with the experimental ones qualitatively. The re-
sults show that the collision efficiency decreases with the increase of particle radius in the range
of 50 nm to 500 nm. Based on the numerical data a new expression for collision efficiency was

presented.

Key words: nanoparticles; Brownian coagulation; collision efficiency; Stokes resistance; lu-

brication force



