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A nanometer electrical particle analyzer using electrostatic charge measurement
technique was developed in this project. The aim of this project is to design, construct,
and performance test the prototype of the analyzer by using materials and control
system which is the development and domestic replacement parts from abroad in order
to the terms of the instrumentation appropriate work rates and the adoption of
commercial.

The developed particle analyzer consists of a size selective inlet, a particle
corona charger, an ion trap, a Faraday cup, an electrometer, a data acquisition and
processing system, and a fluid flow control system. The flow system of the analyzer was
controlled and regulated by mean of mass flow controller and vacuum pump. In this
system, a nanoparticle sample first passes through the size selective inlet to remove
particles outside the measurement size range based on their aerodynamic diameter,
. and then pass through the particle corona charger that sets a charge on the particles
and enter the ion trap to remove the free ions. After the ion trap, the charged particles
then enter the Faraday cup electrometer for measuring ultra low current about 10-12 A
induced by charged particles collected on the HEPA filter in Faraday cup corresponding
to the number concentration of particles. Signal current is then recorded and processed
by a data acquisition system. Finally, time variation of particle number concentration

was also shown.

In this project, both theoretical and experimental studies of the sub-components
of the analyzer includes the size selective inlef, the particle corona charger, the ion trap,
a Faraday cup, the electrometer, and the data acquisition and processing system were
conducted. The combustion aerosol generator (CAG) was used to generate a
polydisperse aerosol for the performance test of this analyzer. The results have been
compared with the standard instruments to verify the accuracy. It was found from the

results that the developed analyzer was capable of measuring number concentration of

nanometer sized particles in the range of approximately 1 X 10" to 1 X 1012
particies!ms corresponding to the signal current in the range of approximately 1 to 250
pA. Time response of this analyzer was about 1 s.

Suggestions for further research on both the theoretical and experimental parts
of this project: (a) further research should be focused on the effect of particle shape on
the overall performance of the analyzer, (b) the analyzer should be improved to a
smaller size for portability in field test, and (c) calibration and comparison of the
analyzer with other particle measuring devices (e.g. SMPS, EAS, DMS, and ELPI)
should be conducted further.





