
IODI 

El .FCIHODYNJ\MIC Tll/\l'l'ING OF PARTICLES ORIGINATING FROM 
AN llNCIIJ\R(lEI> J\EIWSOL. C. L. J\ardahl*, E. J. Davis, Department of 
Chemical Engineering, Oox 351750, University of Washington, Seattle, WA 
98195-1750; It Vcl11ing, R. Weber, G. Schweiger, Lascrnnwcndungstechnik und 
Mef}systcm, Maschinenbm1, Ruhr-Univcrsitllt Oochum, 44780 Oochum, 
C lcmrnny; A. Wicdensohler, lnstit11l filr Troposphllrcnforschung e. V ., 04303 
I .ci(Ji'.ig, Uem1any. 

This papt:r addrcssr.s the thcmctical and experimental aspects of using an 
clcr1rndy11:11nic balance (EDll) to stahly trap muhicnl aerosol particles which arc 
11s11ally 1111rh:ugcd or lightly charged. The problems associate<! with particle 
chnrging and the most effective methods of charging are exruuined. 

l'anicles rniginating from uncharged aerosols were trapped in a bihypcrboloidal 
I ·:I >ll after they were charged by ion or electron bombardment in a uni-polar 
cmona charger or by photoemission of electrons due to illumination by ultra­
violet light. A comparatively large ac potential (1 IOOO V pk-to-pk) was used lo 
trap subn1icromctcr particles or agglomerates of order one micrometer. 

The particles examined include lamp black soot, graphite, sodium nitrate, 
titanium dioxidr., and dicthylhexyl schacatc (DEHS). l lowcvcr, particles from 
aerosols com1x1�cd of fi11c primary particles were difficult to trap, which indicated 
a size limitation for clectrmlynamic trapping. 

The si1.e li111il was prohcd using monodispcrse DEIIS particles produced by a 
co11dc11sa1io11-typc aerosol generator. By changing the temperature of the DEBS 
reservoir in the generator, the particle size could he altered, and the size limit 
con Id he explored. The trapping limit occurred between reservoir temperatures of 
18:i and I 90°C. Photon correlation spectroscopy (Weber et nl., 1991) was used 
to detc1rni11c the particle size as a function of the reservoir temperature of the 
condrnsalion generator. A siw limit of 1120 ± 40 11111 was obtained for DEIIS 
particles charged by a negative corona. 

Extending the analysis of Vchring et al. (1997), t11e trapping forces could be 
calculated as a function of particle size. It is shown that U1c size limit arises 
hernuse of aerodynamic drag forces resulting from convection that is present 
when particles arc introduced to the chamber. Additional calculations show that 
trapping of fine particles (-200 um) is possible provided Uiat U1e particles can be 
charged s11ffidc11tly. 
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