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The background 1o the assessment of the size distribution of & suspension of
paiculaizs using correlalion spactroscopy to characterise the apparent diffusion coefficient
will be: preserted. 1 is realised that muliiple scaitering may prevent accurete measurements
being made at even maderate concontrations, << 1% phase volume. Methods thet have
been used to avoid these effects will be discussed including the use of shont path length cells
and tha dual wavalengih cross correlation technique.

Fibre opllc lechmiques using both single erd multimode fitres have been used Lo
study concentrated dispersions, up 1o 0% phase volume gr more. Tha vse of monamode
fibres has been shewn to larpely avoid multiple scatiering (5 by vitlue of the limited sofd
angle of light captuee, armd the fact that the effective scattering angle of 180 degrees
autornaticailly compersates for the most probable dual scattered componant. Angther melhod
using 3 bundle of mutimode fThres works in the |imit of severe multiple scatterng. (13 The
oplizal conflguration for a particular implementation can be characterised 1o enable the
degrea of mulbiple scatienng to be compensated for in the analysis of the experimeantal data.

Having overcome the probem of multiple sgatlering the fact remalns thet at high
concantealions, or where long range IMeractions are present, particles do not diffuse freely
and hence a rellable size measurement on 2n unkicen saimpls usually requires the
measurement of & seres of dilubions to establish a valid operational concenlration.
Foriunately many latex dispersions underge interactions which do not hinder diffusian
signiflcantly until concantretions of (say) >10% are regched and may be readily diluted. This

15 less true of soma emulsions.

An instrument & described that utilises single mode optical fibre to measure
scattered light from a dispersion of colloidal particles. The instrument utilises a coupler that
enables both the illumingting and scaitered hght to be camied along a somman fibre. A
veference beam’ or ‘helerndyne’ optical comfiguretion is achieved by mixing a porties of he
ight from the end of tha fibre with (he scaftersd Nght on the deteclor. This deteclor is a
photon counting phote muttiplier, whose oulput is passed 10 a multi-bit photon correlalor for
processing. This instrumant has been developed fram an eadler analogue device
describad by Dyott {1}, and in a number of papars by Hem &l al. (2). !t has been used both
for parlicle sizing using the well known photon comelation/Brownian motion method, and for

studying parlicle interaction effeciz.

The ‘reference Deam’ configuration has the advanlage thal the conttibution of 'dust
panicles’ ihat may disior the comelalion function is greatly raduced and that 1he first omer
(G1) comedation funetian is nteasured divectly rather than needing 1o be derived via B square
root process as is nomal with ‘homodyne' detection. When the scaitering signal is
comparable In strength 10 the reference beam, as will be the cass if the sample 5 of high
rafractive index and/or very concentrated 1he signal processing method must take accourd of
the ‘hamadyne’ conirbution that will be mixed in: data demaonstrating this wilt be presanted. A
theoreticai trestment of this problem has bean padormed by Bremer et al {(4). Recent work
by Van D¢ Meerait 2 al (4) which uses an altemate analytical method of separafing the
effecis of homodyne mixing will siso be presented, An altermative meathod of avoiding this

mixing (Hnm {5}} will alkso be discussed.

The method hss potential for use in process monitoring as the fibre probe can
potertially be extended e many metres from the electronic base unil, is small, relatively mon-
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