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A new algorithm for expanding measurement lower-limit of

laser particle sizer
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(Shanghai Institute of Mechanical Engineering, Shanghai 200093)

Abstract In this paper, a new algorithm for solving inversion of size distribution of
submicron sized small particles is proposed. Numerical simulation and experimental study
demonstrate that this method can effectively expand the measurable lower limit of laser
particle sizer to 0. 1 pm.
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Fig. | Schematic diagram of laser particle sizer
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Table 1 Results of numerical simulation

D (pm) 0. 15 0. 26 0. 43 0.75 1. 2
Assurmed value .
N 6. 4 4,3 10. 0 3.6 5.1
D* (um) 0. 1505 0. 2627 0. 430 0.744 1. 197
Calculed value
N* 6.5 4.5 10. 0 3.5 5.0

Table 2 Effect of measurement error on calculating results

D 0. 20 0. 32 0. 54 0. 86 1.2
Assumed value
N 7.7 6.6 3.4 9.7 2.6
No. 1 b 0. 197 0.315 0. 545 0. 860 1. 2
Q.
N 8.0 6.0 3.5 9.5 2.5
D+ 0. 193 0. 323 0. 545 0. 860 1.2
Calculted value No. 2
- N* 8.5 7.0 3.5 9.5 2.5
D 0.193 0. 315 0. 545 0. 861 1.2
No. 3
N-® 8.5 6.0 3.5 10 2.5
Table 3 Experimental results of submicron sized particles
Sample Standard particle, n =1.2 |[TiOy, n =2. 18(Si0z, n =1. 16| Dye, n =1. 3
Nominal Diameter D (um) 0. 58 0.71 0. 28 0. 57
Measured Dy, (pm) 0. 54 0. 69 0. 30 0. 59 0. 52
Error (%) 6. 90 2.82 7. 14 3. 51 —_—

Table 4 Reproducibility of measurement of 0. 58 pum latex sphere

Nominal Diameter D (um) 0.58
No.l No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.l0
0.535 0.536 0.536 0.545 0.535 0.535 0.545 0.545 0.536 0.536

0.545 — 0.538 _
~ o5 A

Measured Dy, (um)

Average diameter Dy; =0. 538 um Maximal deviation 4 =
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