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of the suspension causes agglomerates to
form. Freeze-drying overcomes this difficulty;
the dispersed particles are fixed by quick
freezing the water, and the ice then sublimes
under vacuum, preventing agglomeration.
Particle size, shape and distribution can then
be determined with an optical or electron

microscope.
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Figure 4: Comparison of particle size distribution.
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Figure 5: Schematic diagram of an image splitting
device.
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approximate
magnification X 60. The bottom fibre is exactly
sheared, but small areas of overlap show varia-
tions of diameter.
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A comparison of particle-size distribution
curves of a ground sample of fluorspar-
bearing granite, obtained with the EEL
Sedimentometer and the Coulter Counter, is
shown in Figure 4. The curve obtained with
the photo-sedimentometer indicates a coarser
particle size distribution, suggesting ag-
glomerates in the suspension. A visual esti-
mate of the particle size distribution was
made on a duplicate sample by an ex-
perienced mineralogist using a microscope,
and was compared to nominally similar
particle size ranges obtained from Figure 4.
The comparison is shown in Table 1.

The results obtained with the Sedimento-
meter appear to compare more closely with
those of the visual estimate, which is ac-
cepted as the control. The Coulter Counter,
surprisingly, does not appear to have in-
cluded larger, apparently non-agglomerated
particles which were seen with the micro-
scope. The reason is not known, but the
possibility of sampling error is always pres-
ent. Adding to the confusion, substantial
errors have recently been found (5) in the
use of the microscope for particle size
measurement. An error of 10 to 40 per cent
may occur when small particles are meas-
ured, because tangental light striking the
particle at other than its midpoint causes
imaginary edges to be viewed.

Image splitting devices have recently be-
come available for particle size measurement
with the microscope (6). They make the
procedure much simpler and less fatiguing,
with consequent gain in accuracy. The two
images of the particle are moved from a
blanked out position (black) to a position
where they are just touching one another
(exactly sheared). The distance is read on a
micrometer scale or readout device. An
adapter which can be used as a “Go or No
Go” gauge may be added to the split image
device (7). Particles within the limits of the
range setting oscillate and touch each other
in a particular manner. A schematic diagram
of an image splitting device is shown in
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The exactly
component images of two particles can be clearly
seen.

Figure 6: Microscopic view of sheared images.
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TABLE 3
Surface Area Comparisons of PZT Samples*

. EEL Gas Adsorption  Gas Adsorption
Sedimentometer (Chromotographic) (Innes Method)
Sample m2/g m?/g m2/g
PZT-MR3 15.3 — 16.2
PZT-C 1.58 1.5 1

*Average of at least 3 tests.
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Figure 11: Surface views of spray-dried natural iron oxide at various high magnifications by electron
scanning microscope (courtesy Pulp and Paper Research Institute).

using a cell with a capacity of 50g. The
clock is started and stopped automatically by
electrical contacts in the falling liquid
column at the rear of the instrument.
Figure 12 shows a front and rear view of the
instrument.

A summary of results is shown in Table 4
and in graphical form in Figure 13. The gas
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adsorption technique resulted in much higher
surface areas, as expected. Chrysotile is a
fibrous, hydrated magnesium silicate (mag-
nesium analogue of kaolin), with capillaries,
pore space and an active surface. Air per-
meability techniques are used in the asbestos
industry to determine the degree of separa-
tion of fibres (fiberization), but the limita-









