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Asbestos Fiber Real-Time Monitor by detection of Polarized Scattering Light I
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Abstract: We studies a new method of monitoring asbestos fiber aerosol, which measures
polarization of scattered laser light at a scattering angle of 170° for discrimination
between a cilindrical particle and a spherical particle. We have estimated intensity of
polarized scattering light on real experimental conditions including a particle radius,
laser wavelength and power, and a field of view of the detector, and we have concluded
the measurement of the scattering intensity is effective to discriminate a cilindrical
particle in addition to the polarization measurement. We have also found through
computation using the Mie scattering theorythat discrimination between serpentine and
amphibole asbestos can be made by measurement of polarization at two

wavelengths .
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Fig.1(a) Polarization of a sphere
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Fig.2(a) Scattering intensity of a sphere
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Fig. 2(b) Scattering intensity of a cylinder

Table.1 Scattering Intensity Expected for the Asbestos Real-Time Monitor

Wavelength  Refractive Paeo [107°W]
A [pgm] Index Sphere Cylinder (rad.=
(%) (%) (radius=1.2¢m) 0.2p¢m, length=5pm)
0.488 1.8% 0.183 2.44
1.68 0.092 6.29
1.170 0.201 6.95
0.6328 1. 55 0.202 0.509
1.68 0.176 0. 556
1.70 0.227 0.552

% Wavelength A =0.488un

implies a Ar laser(P=45nW, Beam Dia.=0.61lmm¢ ),

Wavelength 1 =0.6328 zm impies a He:Ne laser (P=10m¥,Beam Dia.=0.68nm¢ ).
% Refractive index of 1.55 corresponds to chrisotile of serpentine ,
minerals and refractive indexes of 1.68 and 1.70 correspond to amosite

and crocidolite of amphibole minerals.
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Fig.3 Ratio of perpendicular to parallel

polarization at two wavelengths





