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Fig. 1 Eillipse particle model
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Fig. 2 (a) particle diffraction optics system: (b) ring shape array detector
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Fig.3 Eillipse intensily spectrum in Fig. 4 Diffraction intensity specira related to an ellipse

direction angle ¥ = 0~ m/2 [.: internal cirele spectrum; [i: external cirele spectrum;

I ellipse radial spectrum
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Table 1 A group of ellipses with same area and different shape

No. 1 2 3 4 5 6

a{pm) 5 4.08 3.53 3. 16 2. 89 2. 67

b (pm) 5 6.12 7.07 7.90 8. 66 9. 35
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Fig. 5 Ellipse spectrum spread with its shape parameter
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Table 2 The inversed results with different models

No. Do Dso Dy AW (%)
(1) 16.9 21.3 26.7 9.8

(2) 15. 8 20.9 28. 4 12.6 28

(3) 8.3 16.9 31.1 22.8 132

(1): The original particle distrebution: (2) The reversed result with ellipse model; (3): The reversed result

with ball model: Dso: The middle diameter; AW : The distrebution width: € % : The relative eorror of AW
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Fig. 6 Particle size distribution
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Table 3 The particle size distribution measurement for emery abrasives

Microsope Ball M odel Ellipse Model
Dw(em) Dso(um) Do (pm) Diw(pm) Dso(pm) Do (um) D (pm) Dso(pm) Do (pm)

Ws 2.0 4.0 6.0 1.0 3.4 1.5 1.6 3.6 4.6
Wi 7.5 12.5 18.0 5.9 10.5 19.2 6.9 12. 1 18.2
W 11.0 16.0 26.0 1.8 14.3 29.5 12. 1 16. 5 27.0
W s 15.0 23.0 35.0 9.5 21. 4 33.0 12.5 23.1 34. 2
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A Non-spherical Particle Ellipse Diffraction Model Used
in Laser Diffraction Particle Sizing

Ren Zhongjing Wang Shaoqing
(Shandong institute of building materials, Ji 'nan 250022)

Abstract There is a relationship between particle size measurement and particle
shape. After studying the diffraction spectrum of non-spherical particles, an ellipse
particle diffraction model has been put fowerd. By using this model in laser particle
size measurement data inversion, the particle size distribution spread can be re-
strained effectively.

Key words laser diffraction. ellipse model, particle size analysis, particle shape,

inversion



