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Diffusion Properties of Brownian Particles in Dense Suspensions by
Low-Coherence Dynamic Light Scattering
Li Fushi Chen Zhiquan Lin Xu

motion particles in concentrated colloidal suspensions

Xiao Yuanyuan Huang Hao Li Qinglin
(School of Physical Science and Technology . Central South University, Changsha . Hunan 410083, China)

Abstract A method of low-coherence dynamic light scattering is used to study the diffusion properties of Brownian

Based on the single scattering theory, considering the

Key words

variation of refractive index of suspensions with the volume fraction, the effective diffusion coefficients are obtained
values by considering the Percus-Yevick and Cohen-de Schepper approximations

by analyzing the single scattering spectra that are measured by using low-coherence dynamic light scattering method
The effective coefficients for three different particles are investigated as a function of volume fractions. As a result,

with different volume fractions
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the diffusion properties of Brownian particles are influenced by hydrodynamic interactions and statistical structure
factor of particles. The diffusion coefficient decreases with increase of the volume fraction. In the volume fraction

=
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range from 0. 01 to 0.2, the measured effective diffusion coefficients are in good agreement with the theoretical

It is confirmed that the low-
SE L b= R

coherence dynamic light scattering technique can be used to measure the diffusion properties of Brownian particles
scattering; effective diffusion coefficient
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Fig. 1 Calculated normalized effective diffusion

coefficient as a function of volume fraction
AL B HGE Bl AR 0 T R el URL R O 1A
A AR GIER .

3 % 5

2 g ARAH T 3l 25 00 BIUR 2 58 1 52 96 %6 A
Horp SLD i 48 3 &0t . PZT y I 38l
firo FHEARE 2X2 S e BT b B9 T V5 AR08 B 5
RIG AR (SLD)AE AR 6 I8 241 i A AH 113
0. JEUE Y a0 P RN 5E 4 5k 840 nm Al
48 nm  SGIEX AT EE N 6.5 pm. S GEF
A G — B AE S O & B HE S AL J5 P AT A
SR HE R Bkl 2 PZT FHIAETHES . 2 8%
WAt PZT #E47T S5 2 kHz . fie R il 4 18 by
0. 24 pmIESZARALIE 6 . 2 B 0 AE A7 98 i 1 15
FH B D606 3 1 5 B 3555 BIUH D66 5 10 D6 1% 0
BT R A R R O O 1 O b e DA AR 0
HTE 2 BUAE P AR 2 kHz B3, AT 4 &y 1 5
B fEME L. ZBOBROERR B R S R 07 B T E .
T3 I —FOBAE Ry A RE SO 4t i3 B R A R AT E
FEf . MR ARAE T T 9 B R e RA Y A
rh A SRR IR [0k 0 5 BIUR O 5 2 BOG BB R 22/
T4 FOGUR AR T B 0 P RO A A BT R B
JEH) T WAE S A W] LA I ) . 38 5 B8 IR i A o i
A SCTE VW P (R PO 7 L 15 DR b A [ O
A BT IRDR B RIS DA S T A5 S BRI B A
I3 ) P A5 5 S B R I 4% (New Focus Co. )
B i AT LA ] LabView % #2153 28U 6
HGIE . LR SO R OL R TR OB B
vl R PN RE 55 05 VR 28 S T A 1 R AR T 7 B SRR A
PR (Lg=0) il f ) — 48 & . it P K
K10 B Bl R A L S B R AT 43 A L DA TR I

JEE A B I B DR E T A I i . AR SR O BT A
R AR 200 pms 2 KR 10 pm 19O
T R 73 B B RUSS EO6HE B 50 YRS G 3 9 -F 45 LA
CEIEE S g

mirror

P PZT

Kl 2 fiRART DLS 5146 R 458

Fig. 2 Schematic of low-coherence DLS system
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Fig. 3 Amplitude power spectra of the backscattered
light
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Fig. 5 Variations of effective diffusion coefficients as a

function of the volume fraction
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