
Friedlander, Smoke, dust, and haze pp 46-48













Center for Nano Particle Control

Seoul National U., Mechanical & Aerospace Eng.

The number of particles per unit volume carrying n charges of both signs is 

twice that given in Eq. 12.32, assuming the numbers of positive and 

negative particles are equal.

The total number of positively charged particles c+ or negatively charged 

particles c- per unit volume is 

  321 ccccc

and the total number of particles per unit volume is
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The fraction of particles having n units of charge of one sign, denoted f(n), is
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Boltzmann Equilibrium Charge Distribution

Approximate for
Particles larger 
than 0.5 mm
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A common approach is to use a radioactive 
source such as polonium-210 or krypton-85 
in a thin stanless steeel tube to ionize air 
molecules inside a chamber through which 
the aerosol flows. The volume of the 
chamber should be designed such that it 
provides sufficient residence time  for the 
aerosol to attain the Boltzmann equilibrium 
charge distribution. A value of 6X10(+12) ion 
s/m(+3) is required for complete 
neutralization. Usually, 2 sec is needed. In 
the atmosphere where 10(+9) ions / m(+3) 
exists, the same effect is achieved in 100 
min.. 


