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Abstract

Globally, spray drying is the most commonly used process by which detergent slurries can be
transformed into lowdensity and fredlowing powders. The structure and formulation of these
granules have a profound effect on the functional propeetigsflow behaviour, storage stability

and dissolution rate, of the final product. Nevertheless, little is known about the structure and
functional properties of the spralyied powders due to the lack of scientific works in the public
domain. In this thesisptrr simple model formulations based on linear alkyl benzene sulphonate
(NaLAS) and sodium sulphate were used to probe the influence of initial slurry water content and
binder, SiO;:Na:O molar ratio of sodimn silicate on the structuréMoreover, flow behavior and

water sorption characteristics were chosen to be investigated as the findings of these studied can

provide a better understanding of the influence of slurry formulation on the granule structure.

The complex multiscale structure tifesegranuleswas characterized using a complementary
range of techniqudacludingscanning electron microscopy (SENthage analysis,-ray micre
tomographywide angle and small angleray scatteringWWAXS, SAXS). A complex composite
structure is revealed due to thailtiphase nature of the starting slurry and its evolution during

the drying process. The structure revealed can be viewed as a continuous matrix consisting of
NaLAS, sodium sulphate and binder in which large, dense, crystals of sodium sulphate are
embeddd. These were initially undissolved in the slurry and are consequentlyectofunumber

in the product made fromigher water content slurry. Air is also dispersed in this matrix at two
length scales, large vacuol@s sizes of the order of thmarticlediametemwhich are the result of

K S X I 1LeQunifer boiling and micrescale porosity which evolved during the cryssaltion of

the drying matrix.

The matrix is a composite structurelmhder,dried surfactant liquid crystalline phase and-sub
micronscale crystallites of sodium sulphate. Changes in the initial composition, water content or

binder, of this phase are seen to change both the sulphate polymorphs present-apadiney






