Introduction

Particle size distributions can be determined by measuring the angular variation Iin
Intensity of light scattered as a laser beam passes through a dispersion of particles.
This Is a widely used particle sizing technique for materials ranging from hundreds of
nanometers up to several millimeters in size.
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Three crucial aspects of laser-diffraction analysis:
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WET DISPERSION
Achieving reproducible results from a wet measurement depends on:

@ Choosing an optimal dispersant 9 Establishing a stable dispersion
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Dispersant

Water/DI water
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completely dispersed
Long-chain alkanes and alkenes
(dodecane / mineral oils / sunflower oils / palm oil)

Obscuration correlates with sample
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@ Measuring at a suitable sample concentration )

Plotting measured particle size as a
function of obscuration

Particle imaging for detecting agglomerates
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Diluent should be a surfactant solution at the
cmc concentration to avoid instability process
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Measurement conditions
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Laser diffraction uses Mie theory of light scattering to calculate the
particle size distribution, assuming a volume equivalent sphere

Mie theory requires optical properties
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DETERMINATION OF PARTICLE SIZE BY LASER DIFFRACTION

Data analysis
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Example of number, volume and intensity weighted particle size distributions for
the same sample.

Volume, number and area distribution of the same sample

Volume Distribution

2 10 Volume Mean = 12.65um
= Median=11.58 pm
g 8 / SA=13467 cm?/cm?
c Std Dev.=8.29

';l':; . Number Distribution
P 4 Mean = 0.38um
g Median=0.30 pm

SA=13467 cm?/cm?
Std Dev.=0.40
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