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RAMAN SPECTROSCOPIC CHARACTERIZATION OF ELECTRODYNAMICALLY
LEVITATED MIRCOPARTICLES ORIGINATING FROM AN UNCIHARGED AEROSOL
R. Velning, R. Weber, G. Schweiger, Rulir-Universitaet Bochum, Laseranwendungstechnik und
Messsysteme, Hniversitaetsstrasse 150, 44780 Bochum, Germany., C. L. Aardahl, E. J. Davis
Universily of Washington, Department of Chemical Engincering, Box 351750, Scattle, WA
98195-1750, USA.

it has been shown recently (Vehring et al, 1997) that single particles captured from a charged
actosol with an electrodynamic batance (EDB) can be identified by linear Raman spectrocopy.
Here aonew experimental nrethod is presented which allows the chemical characterization of single
microparticles from previously uncharged acrosols. Parlicles in the size range from one to ten
micromeler from different artificial aerosols (Ti02, soot, DEIIS) and coarse mode particles from
the wban acrosol were studied. Different charging mechanisms were employed. Carbonaceous
malicles were seleetively charged by an excimer lamp through photocmission of clectrons. All
other patticles were charged nsing a de corona charger. The particles were captured in an EDB with
bilyperboloidal electrode configuration. Temperature, pressure and humidity in the EDD were the
same as in the free acrosol. Raman scattering from the levitated particles was excited with an
argon-ion laser and detected with a eryogenically cooled CCD sensor, whieh was attached to a
single-stage spectrograph with an f-number of two. The spectrograph was cquipped with a
holopraphic Raman-filter for additional rejection of clasticatly scattered light. The particle position
was monitored and controlfed with a lincar CCD array. ‘The different acrosol types were identified
by their Raman spectrum, DEHS particles of known size were measured to asscss the detection
limit. The total Raman scaltering cross section was calculated as a function of particle size and uscd
to extiapolate the measured data to smaller sizes, The DEIS particles were calibrated with photon
cotrclation speclroscopy.
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