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Experimental Study on Thermophoretic Particle Deposition for an
Agglomerated and Non-Agglomerated Particles
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Abstract

Agglomerated and non-agglomerated SiO, particles are synthesized in a furnace by oxidation of TEOS
vapor. These polydispersed particles are classified with DMA to extract particles. Then these particles are
introduced into a thermal precipitator through the ESP(Electrostatic Precipitator) to investigate the
themophoretic particle deposition using CNCs(Condensation Nuclei Counter). The efficiency of
themophoretic particle deposition according to agglomerated and non-agglomerated particles in the thermal
precipitator has been studied as a function of particle size and TEOS mole concentration using monodisperse
particles classified by DMA. The results show that the particle deposition efficiency decreases as TEOS mole
concentration increases and particle size increases. Therefore, it is concluded that the thermophoretic

deposition efficiency is dependent of the particle morphology.
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Fig. 1 Schematic diagram of experimental setup
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Table 1 Experimental conditions

Furnace
Precursor mole .
residence
Precursor conc. time
(mol’L) (sec)
1.62x10°7
TEOS g 75
lorthosilicat ’
(Tetraethylorthosilicate) 1.19x1 0
CNC
Reacting gas and Furnace samplin
cacling g . Temperature, PUng
flow-rate (L/min) Te(T) flow-rate
f (L/min)
(VIV=1/3) 800 0.3
5.0 L/min

Temperature gradient Thermophoretic ESP

. flow-rate Voltage
(Clem) (L/min) V)
50 0.7 300
Temperature of CNC particle  Collector
thermophoretic concentration  Voltage
precipitator (C) (#/cm®) \%
60 ~ 80 <1000 150
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Fig. 2 Particle size distribution
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