22 % 10 e G TR Vol. 22 No. 10
2014 4 10 A Optics and Precision Engineering Oct. 2014

XEHS 1004-924X(2014)10-2633-06

2N 7S BB XS b B B A i 2k

Lo B ARERLEHRAL A A
(1. EBETAF ERETERE FLHFR, L 200093;
2. P BEIAY bR EREEIHENI RS, £iF 200093;

BMEFERAF L Ixk, BAMNT MEFE 5005)

FEE AR T T L CCD ARMLAY ) 25 BB X L B MURL I 45 75 36 R0 R 48 T T i o 3l 285 06 8 5 R 9 0 B 19 3l 385006 B
TP D013 B R S PR A 25 L DA OO R N i 86 R VA P UKL () ) A, 0 MR R B e U S th R L BT
N F G s fE S, T Sh S HUBERT L B R, SR )5 ARG Siegert AR HES T s S EIBEXT I E 53 B RUSHOG A M
PRELY R R . SR - 45 3 TR MR B R Vi B T Bl A BB XS Le B S WURORL AR A O R . 4 IR R AR 43 A Dy (4904+20) nm Y
T Y0 2L 3k SR K 2 VR 4 K — A AL B AR CREAR 43 A1 1 450~ 500 nm) HMIA W AT T, 45 R 210 S B BEXT b
TR 3 A2 AR 0N L LR I v A A TR R B 4K R R I R R N T 200 R T sh S OL U A R AR E R,

X 8 W.EENE;FHAIAEM: A RESILE HEEER

B 42 E . TN247;0436. 1 CERFRIRED : A doi: 10. 3788/0OPE. 20142210. 2633

Measurement of particle sizes by contrast of dynamic laser speckle
KONG Ping'*, YANG Hui*?, LIN Wei-min', XIE Yin-yue', ZHENG Gang'"*

(1. Shanghai Medical Instrumentation College, University of Shanghai for Science and Technology,
Shanghai 200093, China; 2. School of Optical-Electrical and Computer
Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China;
3. School of Chemical Engineering, University of Adelaide, Adelaide 5005, Australia )

% Corresponding author, E-mail ; kong p(@ smic. edu. cn

Abstract: A new measuring method and a measuring system for particle sizes based on the contrast of
dynamic laser speckles were proposed by using a linear CCD camera. It was used to overcome the lar-
ger operation calculation and poor real time ability of the Dynamic Light Scattering (DLS) software
and to solve the problem that the classic DLLS could not measure the particles in high viscosity solu-
tion. Firstly, a model for the contrast of dynamic laser speckles was established based on the optical
statistical theory and the classic DLS theory. Then, the relationship between the contrast of dynamic
laser speckle and the autocorrelation function of dynamic light scattering was derived according to the
Siegert formulation. Finally, the relationships between the contrast of dynamic laser speckle and the

particle size in low and high concentrations were established. With the proposed method, aqueous la-
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tex spheres with diameter distribution of (490+20) nm and nano titanium dioxide powder glycerol so-

lution with diameter distribution of 450 —500 nm were measured under high and low concentrations.

The results show that the proposed method not only has a small amount of computation, but also is a-

ble to measure the nanoparticles in the high viscosity solution. The measurement repeatability error of

the new method is less than 2%, which satisfies the needs of national standard for dynamic light

scattering.

Key words: particle size measurement; Dynamic Light Scattering (DLS); contrast of dynamic laser

speckle;high viscosity solution
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