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SUMMARY

decrease in surface energy. This surface energy decrease leads to increased morpholog-
ical instability and surface roughening, which when coupled with the increase in 3D
nucleation, leads to the characteristic creeping patterns we observe.

Chapter Four investigates the growth effect and anticaking potential of polymers
on sodium chloride, drawing comparisons to their respective monomers. We found that
polymers have a strong effect on the surface of sodium chloride, promoting macrostep
formation and causing nucleation inhibition. Polymers with an amide functional group
were shown to have a much greater effect on the growth of the sodium chloride crys-
tals than the respective amide containing monomer, roughly one to two orders of
magnitude larger. However, the polymers tested here were all found to produce a
"pro-caking” effect on the sodium chloride crystals and thus were not found to be
effective anticaking agents.

The fifth chapter explores the effect that specific amide containing additives have
on sodium chloride growth, namely the formation of ultrathin needle crystals. This
additive induced crystal morphology has been previously unreported for sodium chlo-
ride; we have coupled experimental work with theoretical inferences in order to fully
explain this unique phenomenon. The needle crystals were fully characterised using
a range of techniques such as x-ray diffraction, energy dispersive x-ray spectroscopy
and scanning electron microscopy and shown to consist of cubic NaCl which grow in
the {100} direction. We suggest that this is due to morphological instability at the
earliest stage of nucleation, leading to enhanced additive adsorption on the sides of
the needles and subsequent additive incorporation.

Chapter Six investigates the capabilities of the amide functional group in an an-
ticaking agent and why a triple branched variant is necessary to have the desired
anticaking effect. Through creeping tests, supersaturation experiments and powder
flow analysis we confirmed that in order to have an anticaking effect, a compound
containing three amide branches radiating from one nitrogen centre is necessary. We
also showed that effective anticaking agents must obey a set of criteria, if they fail in
any one of these categories then they are ineffective.

Finally, in Chapter Seven, we discuss the mechanism of the adsorption of lead chlo-
ride to the sodium chloride {100} surface. Lead chloride is a previously reported habit
modifier and growth blocker for sodium chloride but up until now, the exact mecha-
nism at an atomic scale was unknown. Using surface x-ray diffraction, we found that
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