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. Abstract

gases, leading to their purification.

This work presents investigations regarding the frequency dependence of the Clausius-Mossotti (CM) factor
performed on nano/microparticles powders resulted from combustion processes waste, taken from the flue gas fil-
ters of one hazardous wastes incineration plant. The frequency dependence of the complex dielectric permittivity of
the mixture, over the range 25 Hz — 2 MHz, of the nano/microparticles samples was measured. Based on these
measurements and using the Maxwell-Wagner model, we determined the frequency dependence of the real part of
the Clausius-Mossotti factor, for the powders samples dispersed in different fluid media (air and the kerosene, re-
spectively). These preliminary obtained results show the possibility to filter the exhausted combustion gases using
dielectrophoresis (DEP), phenomenon that induces spatial movement, depending on the dielectric properties of the
particles and the surrounding medium. Due to the specific behavior of the CM factor, DEP can be used for retaining

through manipulation and controlled spatial separation of submicron particles suspended in exhausted combustion
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Model Maxwell-\WWagnerin consider that the sample is a mixture of a
host matrix (a medium with dielectric permittivity), containing inclu-
sions of ash with permittivity.
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The complex dielectric permittivity of the mixture:
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The real and imaginary components of the Clausius-
Mossotti factor:
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J Work material

Sample is a nano/
microparticles powder re-
sulted from combustion
processes waste, taken
from the flue gas filters of
the Pro Air Clean Timisoara
incinerator

. Experimental results

Structural and experimental characterization of the sample
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X-ray diffraction spectrum, for powder ash investi-
gated sample
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The frequency dependence of the measured real , and
imaginary , components of the effective complex dielec-
tric permittivity, for investigated sample and for different
volume fraction of ash particles in the mixture

0,40 -
— (1) - ©=0.31
2 033 (2) - ©=0.42
% (3) - ©=0.58
x 9397 (4) - ©=0.76
0,25 - Re[K(w)] 1
0,20 - )
— 0,15
~§/ -
< 0,104
e+ Im{K(o)
0,05 o032
1.~
0,00 LR | v LA | ' LEELELELELLL) | v LI | v LELELELELLL] |
10° 10° 10° 10° 10°
f [Hz]

The frequency dependencies of the real and imaginry ,

part of the Clausius-Mossotti factor, for ash-air mixture
sample, with different volume fractions of ash particles in
the mixture.

Elem Wt % At% K-Ratio Z A F

CE 5336 68.39 0.1277 1.0250 0.2335 1.0002

OK 2051 1973 0.023% 1.0106 0.1393 1.0003

Nall 429 237 00113 03454 0.2781 1.0013
cl MgK 0.5% 0.33 0.0020 0.9744 0.3485 1.0023
A 093 0.53 00042 0.9468 04793 1.0040
S 454 249 00272 09754 06120 1.0035
PE 013 0.09 0.0012 0.9441 0.6725 1.0058
2K 149 072 0.0114 09495 0.7839 1.0077
0 Ca CIK 370 1.61 00294 09288 0.8502 1.0053
KK 0853 0.39 0.0085 0.9219 0.5266 1.0103
Call 327 1.26 0.0296 0.9435 0.9558 1.0040
TE 030 0.10 00026 0.8676 0.97%7 1.0073
Mol 027 0.0% 0.0024 0.8565 1.0149 1.0117
Fell 173 048 00157 0.8740 10195 1.0176
S Cuk (.28 0.07 0.0024 0.8479 10151 1.0000
Znk 357 0.4 00309 0.8493 1.01%7 1.0000
Total 100.00 100.00
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EDAX quantification of sample. The EDAX analy-
sis has indicated a high content of carbon in the
investigated sample.
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The frequency dependence of the calculated real, and
imaginary components of the complex dielectric permittiv-
ity of the ash particles for different volume fraction.

.J] Conclusions

Based on dielectric measurements of the real, and
imaginary components of the complex dielectric
permittivity in the range 25Hz - 2MHz, for nano/
microparticles powders, resulted from combustion
processes waste, taken from the flue gas filters of
one hazardous wastes incineration plant, we deter-
mined the frequency dependence of the real part of
the Clausius-Mossotti factor, in air and kerosene.
Using the Maxwell-Wagner model, for a mixture
with two phases, we computed the real and imagi-
nary components of the complex dielectric permit-
tivity of the ash particles.

These preliminary obtained results show the possi-
bility to filter the combustion gases, using dielectro-
phoresis.
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