


















DLS provides characterization of the 
small particles while SPOS character­
izes the small level of larger particles, 
barely discernible in the DLS size 
distribution .  An example of this type of 
analysis is shown in Figure 17.
On-Line, At-line Analysis 
The main techniques available for on-line 
and at-line analysis of particle size dis­
tributions have been discussed to some 
degree. These techniques are: 

• Fiber optic QELS (FOQELS) for con-
centrated dispersions

• Automatic dilution PCS
• Automatic dilution turbidity analysis
• Laser sensor-backscatter

measurements
Angular scattering and absorbance 

measurements as a function of wave­
length with photo diode array instru­
ments and automatic dilution coupled 
with sophisticated mathematical analysis 
of PSDs is revitalizing the classical 
turbidity measurement and has been the 
subject of research by Prof. Luis Garcia­
Rubio at the University of South Florida 
at Tampa.20-28 

Lasentech has developed a laser back­
scatter instrument to measure effective 
particle size (chord length across a particle) 
in concentrated dispersion from several 
microns to larger sizes and has found prac­
tical application for monitoring particle 
size changes in many processes. 
Structural and Textural Morphology 
Characterization of Particle Shape 
The need for structural and textural 
morphology information has led to cost/ 
performance improvements in automated 
image analyzers that now provide shape 
information using signature wave form 
characterization and fractal dimension 
characterization of shape and texture.29 

CONCLUSIONS 
As we look forward toward the future, we 
can expect further advances in PSD charac­
terization and measurement. It is antici­
pated that additional hybrid type instru­
ments will be produced to cover a wide 
dynamic particle size range with improved 
resolution. The quest for PSD analysis 
methods for concentrated dispersions 
with good resolution over a wide dynamic 
range will continue and will be extremely 
difficult to achieve. However, advances will 
continue to be made in providing struc­
tural and textural information as a result of 
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FIGURE 16-Separation of a hexamodal mixture of monodisperse particle size standards by SPOS. 
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FIGURE 17-Combined SPOS/DLS particle size distribution. 
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advances in computer technology. Another 
major technical challenge which will prob­
ably be met is the development of in-line or 
in-situ particle size monitoring technology 
for latex reactors. 

In addition, we expect the instru­
ments to be more user-friendly, easier to 
use, more automated and smarter with 
respect to programmed intelligence. 
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