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An experimental research on particle size and volume
concentration based on light scattering
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Abstract: In order to measure the size and volume concentration of particles of several microns
accurately and rapidly, an experimental device was designed with a linear array CCD as detector,
based on the Fraunhofer diffraction. The Shifrin-transform method was adopted to analyze the
particle size distribution, peak value, and mean size and volume concentration. Compared to the
conventional Swithenbank conversion method which adopted the self-scanned photodiode array
to achieve particle size distribution, the method doesn’t need to have precognition information
such as upper and low limit as well as interval separation of the particle, and etc. The agreement
has been obtained between theory and experiment. The experimental results show that higher
accuracy in the measurement of particle size and volume concentration is achieved.
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Fig.1 The experiment setup for detecting

particle size distribution
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Fig. 2 Mean result on actual measurement
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Fig. 3 Filter result on actual measurement

LI BT R AR B E SRR B O 140 mm,
CCD &G K (7 X 7X7) pm, MURT 51 8 161 Bl AG=
7 pm/140 mm, FEHET 900 MR R A W Omin=1 X
AG=5X107", Onax =900 X AI=0. 045, Z# CCD f
A SR MR 5 R X R B BELAR A (2) 3K, S AR TR i
B n () o3 A G & 4 Fs .

MIE 4 AT L L B E SN, b H — R G R
/I (R R4 B3 R (R BROR /1N ) . X E B
H T (2) 3 AT A B B3 FE R A 0~ oo, T AR 3C
T 52 o AL 2 B A7 5 7 SR BUA FR B9 BUELAA L 38 AR T %K
Pa ) E R AHSCRRL8 48 Y o iy Trax £h/hige 55 E I A
EUAR /I o BORT 40 oy Ay W 3 T e 2 (DL BT 5) . B16 A 4
E B RE fn URE A0 A 1] o [ AT AL, S i 4R PR
iR BT & .

Lt B AE S EDRLAE Y 9. 849 8 pm, S 4
TE V(B AR IR 2258 3. 43294, HL A e A B v

B

2.0
1.8
1.6
141
121
1.0
0.8
0.6

0.4
0af /\
/R N
5 10 15 20 25 30 35
Bk BR/um

Rt 5 Ain(x) A

40 45

B4 n()5RENXER

Fig. 4 Relation between n(x) and particle size
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Fig. 5 Measured value
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