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DEPOSITION OF NANOPARTICLES IN THE COMPOSITES OF 
NANO- AND MICROSIZED FIBERS 

 
Rafal Przekop and Leon Gradon 

Warsaw University of Technology, Department of Chemical and Process Engineering 
Po Box                                            Poland  

 
 

ABSTRACT 
 

Filtration is one of the effective methods for removal of particles from the aerosol 
stream. Development in formation of specific fibrous structures promises of the 
construction of filters for collection of nanoparticles with high efficiency. Fibrous 
material operates by capturing aerosol particle on the fibers within the filter depth. 
The effect of capturing is of the result of deposition and re-entrainment of particles 
approaching the collector. It depends on the particle and fiber sizes and material 
properties of both objects.The aim of this paper is the determination of the 
nonsteady-state deposition of nanoparticles on the system of two fibers, namely 
nano- and micronsized, for different geometrical configurations of both fibers. 
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1. Introduction 
 
Collection of nanoparticles in the particular steps of the technology of their 
production, and purification of the air at the workplace and atmospheric environment, 
requires of the efficient method of separation of particulate matter from the carrier 
gas. 
Filtration is one of the effective methods for removal of particles from the aerosol 
stream. Development in formation of specific fibrous structures promises of the 
construction of filters for collection of nanoparticles with high efficiency. Fibrous 
material operates by capturing aerosol particle on the fibers within the filter depth. 
The effect of capturing is of the result of deposition and re-entrainment of particles 
approaching the collector. It depends on the particle and fiber sizes and material 
properties of both objects. 
There are many papers published recently, in which the deposition of particles on 
fibrous collectors is considered, using classical continuum approach for description of 
the process. Such an approach cannot be used for the cases when nanofibers form 
the filtration mat composite with micronsized fibers. Some specific behavior during 
 
2. Method 
 
Collection of nanoparticles in the particular steps of the technology of their 
production, and purification of the air at the workplace and atmospheric environment, 
requires of the efficient method of separation of particulate matter from the carrier 
gas. 
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