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Report:

The objective of these experiments was to investigate the effect of particle shape on quiescent and flow-
induced microstructure of model colloids interacting through short-range attractive potential. Hematite
particles with variable aspect ratio can be made using forced hydrolysis of iron chloride using the method of
Ozaki et al. [1], originally proposed by Matijevic et al., [2-4]. A silica coating was applied using the method
of Thies-Wiessie et al. [5], which were subsequently coated with octadeconal [6]. Using a solvent where the
octadecanol brush collapses as a function of temperature, in this case n-tetradecane, yielded a
thermoreversible system of ellipsoids. Hence, the results can be compared with sticky sphere system to
elucidate the effect of particle shape, synthesized by identical coating procedure. S-coated Hematite particles
had an aspect ration of 3.1 (major axis — 340nm; minor axis — 110nm), silica coating was confirmed by
EDAX measurements and shell thickness was determined to be 25 nm by SEM characterization.

Figure 1 — Scanning Electron Microscopy (SEM) images of a) Hematite b) Silica coated Hematite particles



Static and Flow-induced structure:

Preliminary results were performed on sticky ellipsoid suspensions. As expected, the experiments revealed
the formation of aggregate networks of ellipsoids as shown in fig.1.b, the basic aggregates formed where
rather dense. We where plagued by the presence of some irreversibility in the aggregation and could within
the experimental time frame not investigate if this was a Kinetic effect or due to problems during the
synthesis. Data for a few volume fractions was obtained using SAXS and USAX, an example is shown in
figure 1.a The resulting microstructure under flow was, somewhat counter intuitively, less affected by shear
flow compared to the case of sticky spheres (see SC2200). A volume fraction of 0.20 was studied using 2D-
SAXS for a range of shear rates. An isotropic pattern was observed, as in figure 1.b, with at most a slight
densification of the structure taking place. This weaker dependence to shear flow is probably related to the
more dense local structure of the ellipsoid clusters as compared to the spheres, as suggested by recent
experiments by Solomon and coworkers [10]. The results are consistent with data of the linear rheology
obtained off-site.
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Figure 2 — a) | vs q — static scan for 0.06 volume fraction and b) 2D pattern obszerved during flow of a

suspension at volume fraction of 0.20 at 10°C.

As the allocated beam time (3 shifts) was less than what we asked for (9 shifts), we could not complete our
experimental program. We therefore will submit a request to continue this proposal, with some changes to the
suspension chemistry.
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