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Phoion Comrelation Spectroscopy (PCS) and Disc Centrifnge Photerscdimentemetry (TP are two
of e most widely used rochnigues for studying submicron particle size distributions of a diverse
range of miterials, prominent among which @ many polymer ¢olloids. They are both "first
principle’ techniques and do not rely vn cnupirical calibration. They are equally suited to use with
suspensions or emulsions. Reing bascd on colnpletely different principles, however, the lwo
methonls have difterent characterisics which may influence e choice of one rather than the other
for a given applicanon,

PCS is a light scaltering technique which reguires only the viscosity of the suspending medium in
orcder to yield the particle size alhough further intormation about the disteibution can be gained
with knowledee of the optical properties of the sample, The DXCP 1echaigue requites a knowledge
of densities as well as viscosity if abselule rather than velative values of particle size are to be
obtained and. agqin, disitibution data (over mest of its practical size range} can he eithanced by
taking aceount of refractive indices,

Like other light scattering methods, PCS ollers redutively low resolation. In practice, it is restmcied
to diameters of & micron or less but, with sufficient laser power, can go down to 4 nanometre or two
and, to a limoted extent, can vield information on diffusian - and hence molecular weights - of
polymer molecules in solution, DCF's size range is somewhat densiry dependent, extending from
as little as Fom for very dense pariicles o as high as 30+ microns for light matenials; in the case of
latexzs, 30nm (o 10-20pm would he more typical. Within thart range, it offers very high resolution
and ix able to distinguesh differences of the order of 135% in particle diameter. DCP is therefore very
wseful in the study of complex, ¢.g. moltimodal, distributions. '
This paper sets out to describy the practice of the two techmgues and o illostrate thedr relative
performance by reference o sevaral examples, These include analysis of broad and moltimodat
particle size distributions. studies of Factors affeebng particle s1z2 and the influgnce of bound Jayers
at the particie surface. In general, the two methods show execellent agreement given their very

ditferent founding principles and the choice between them i8 largely dependent upan the type of

information required and the nature of the sample matenal.



