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Aerosol Particle Measurement by Laser Diode Light Scattering
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Abstract A laser diode based optical system which can measure aerosol particle size and concentration is described in this
paper. The light scattering response characteristics of the system are calculated based on Mie light scattering theory. Some

experimental results show that the system has high counting accuracy, efficiency and reproducibility, and suitable for

verification of cleanliness class and measurement of ambient aerosol size distribution.
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Fig. 1 Diagram of the laser-diode based optical system

1: laser diode; 2: collimation lens; 3: cylindrical focusing lens; 4:
sensitive volume; 5: light trap; 6: spherical mirror; 7: focusing
lens; 8: rectangular field slit; 9: photomultiplier tube; 10: aerosol

inlet; 11: aerosol outlet
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Table 1 Parameters of the optical system

Light source 10 mW laser diode at 650 nm
Cylindrical focusing lens f/ = 70 mm, DOF= 1.6 mm

Collecting aperture

a4
half angle B
Inclining angle between
illumination and 90°
collecting axes ¢
Scattering angle 0 46~ 134
Curvat adius of
urvature radius o 20 mm

spherical mirrors

1.6 mm X 1.6 mm x0.023 mm

Sensitive volume
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Fig. 2 Theoretical scattered light flux to particle diameters

of some refractive indices
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Table 2 Measured results of PSL particles ( particles' min)

PSL Size channel/ Hm
diameter/ Hm 0.3 0.3~0.5 | 0.5~0.7 ] 0.7~ 1.0 1.0~ 2.0 [ 2.0~ 5.0 > 5.0
0.532 11266 992 8734 1362 134 44 0 10274( 0.5 Pm)
0.72 7580 766 1592 5167 39 16 0 5222( 20.7 Hm)
1.53 3870 367 370 720 2385 28 0 2413( 21.0 Hm)

3 0.532 bm BRZHEKFK FELNE 10 X5 R (KL F H min)
Table 3 Ten successive measurement results of 0. 532 km PSL particle ( particles min)

Size channel Sample period No.
/Hm 1 2 3 4 5 6 7 8 9 10
0.3 11059 10995 11107 10980 10958 11417 11200 11469 11358 12093
0.5~ 0.7 8341 8363 8516 8595 8620 8955 8686 8979 8908 9377
Counting accuracy [ 0.754 0.761 0.767 0. 783 0.787 0. 784 0.776 0.783 0. 784 0.775
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Table 4 Measured ambient aerosol size distribution

Size channel/ Pm M easured concentration/ particles/liter

0.3 117141
0.5 71545
0.7 45223
>1.0 11083
2.0 3225
25.0 295
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Fig. 3 Ambient aerosol size distribution
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