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Abstract Laser particle sizer which based on Mie scattering theory is one of the most widely used instruments in

Key words

particle size measurement. Generally the smaller the particles are, the bigger the scattering angle is. The main peak
of scattered energy distribution. Based on Mie scattering theory, the patterns of such abnormal moving and abnormal

position of Mie scattered energy distribution received by the detector array moves outward. However, for some

position

particles of relative index of refraction in certain size ranges, the main peak position of scattered energy distribution
particle size interval of different relative indexes of refraction are obtained, the effect on particle size analysis is

moves toward the inside of the detector array as the particle size decreases, which can be called the abnormal moving

5l

.

analysed, a method to reduce the effect is proposed. An actual sample is measured and compared. The results show
that this method can reduce the effect of abnormal moving on particle size analysis.
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Fig. 1 Schematic diagram of laser particle sizer
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Table 1 Abnormal interval of different relative refractive indexes of refraction (m,=1. 33)

m

Abnormal interval /pm

Interval length /pm

1. 05 11.14~14.99; 20. 99~24. 60--- 3.73
1.1 5.35~7.35; 10.50~12.55; 15.60~17.62--- 2.02
1.2 2.73~3.82; 5.15~6.40;3 7.65~8. 78+ 1. 16
1.3 1.77~2.62; 3.33~4.13; 5.05~5.80-- 0. 80
1.4 1.31~1.95;5 2.57~3.20; 3.75~4.48"- 0. 67
1.5 1.01~1.57; 2.03~2.62; 3.01~3.53" 0.56
1.6 0.85~1.45; 1.66~2.11; 2.52~3.01--+ 0.51
1.7 0.72~1.19; 1.45~1.95; 2. 11~2.57--+ 0.48
1.8 0.61~1.08; 1.21~1.63; 1.84~2.24--- 0.43
1.9 0.54~0.88; 1.08~1.45; 1. 60~2.07--+ 0.39
2.0 0.49~0.80; 0.98~1.37; 1.48~1.77--- 0.33
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Table 2 Matching of m’' and m" when abnormal interval disappears (m,=1. 33)

/

m 1. 05 1.1 1.2 1.3 1.4

1.5 1.6 1.7 1.8 1.9 2.0

m" 0.003 0. 005 0.008 0.015 0.02

0.035

0.045 0. 05 0.065 0.08 0.09
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Table 3 Former twenty representative diameters of a

commercial instrument

Number Representative diameter /pm
1 0.11423
2 0. 14907
3 0.19453
4 0. 25385
5 0.33126
6 0.43228
7 0.56410
8 0.73612
9 0. 96059
10 1. 2535
11 1.6358
12 2.1346
13 2.7855
14 3. 6350
15 4. 7435
16 6.1900
17 8.0776
18 10. 541
19 13. 755
20 17.950
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Table 4 Comparison of theoretical distribution and inversion distribution

Set 1 Set 2
Theory /pm Inversion /um  Relative error /% Theory /pm Inversion /um  Relative error /%
D50 3.50 3.00 —14. 29 3. 50 3. 10 —11.43
D10 2.61 2.47 —5.36 1. 87 1.54 —17.65
D90 4.10 4. 06 —0.98 5.28 5.28 0. 00
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Table 5 Comparison of theoretical distribution and inversion distribution

Set 1 Set 2
Theory /pm Inversion /pm  Relative error /% Theory /pm Inversion /um  Relative error /%
D50 3.50 3.56 1.71 3.950 3. 45 —1.43
D10 2.61 2.61 0. 00 1. 87 1.97 5. 35
D90 4.10 4. 14 0.98 5.28 5.24 —0.75
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