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Abstract
The paper reports the findings of an investigation into the properties of silica sand for use in rapid sand filtration, as supplied by
various South African producers. The properties that were investigated are grain size, uniformity coefficient, grain shape, porosity,
density, durability, silica content and acid solubility. Each property is defined, its role and influence on the filtration process are
pointed out, the method(s) of measurement is explained, and typical values for the property are finally presented. From the results,
a general profile of the commercially available media is derived to guide filter designers towards media specifications that will
guarantee consistent filter media of the highest quality, within theconstraint of economic attainability.
In general, South African silica media, from all sources, are characterised by a high degree of chemical and mechanical stability,
as evidenced by low values for attrition losses (median 0.149%) and acid solubility (median 0.11 %), a high value for silica content
(median 99.47%) and density (median 2 632 kg-nr3) which is close to the generally accepted 2 650 kgm-3 for pure silica. The
aeolian deposits yield media grains that are rounder (median 0.82) than the other deposits (median 0.58). The porosity and
sphericity relationship at minimum fluidisation closely agrees with correlations published by earlier workers. The measured
effective sizes dl0 conformed closely to the values claimed by the suppliers, but not so for the coefficient of non-uniformity, which
emphasises the need to use a clear, unambiguous sieve analysis procedure.

Introduction
The most commonly used filter medium for water treatment,
world-wide, is silica sand. This need has spawned a sophisticated
industry in South Africa which supplies media to a wide range of
specifications. At present, there is no clear and comparative
picture of local silica sand in the general sense in terms of its
physical properties. This study, as a result, was consequently
directed at the following objectives:
•
•
•

To sample a number of representative sources of silica sand
in South Africa
Determine those physical properties of each sample which
are normally employed in filter sand specifications
Present a typical profile of South African silica sand to guide
designers towards strict, yet attainable tender specifications.

Media sources
There are three major silica producing areas, namely two northern deposits near Delmas (Mpumalanga) and Brits (Northwest
Province) respectively, and a southern deposit on the Cape Flats.
Suppliers to the filter industry also supply silica sand for use in
the tile, foundry, fertiliser and glass industries amongst others.
Due to the variation in requirements amongst the industries,
suppliers concentrate on one or two industries depending on the
characteristics of their silica sand. The glass industry, for
example, requires an extremely pure silica with a small grain size
whereas the filter industry is interested in larger grains than the
glass industry but with a small variation in grain size. The purity
of the silica is less critical for the filter industry.
The northern deposit is along the Magaliesberg range and
mines are found from Delmas in the east to Brits in the west. The

southern deposit has an aeolian origin and is found in the Cape
Flats. Six media producers participated in this investigation,
from all three major silica-producing areas in South Africa. The
media producers extract the silica in a variety of ways. It is
extracted either as a granular material which is only cleaned and
graded, or it is extracted as unweathered sedimentary rock which
has to be crushed first. Table 1 summarises the nature and
processing of each of the samples tested in this study.
All but one of these mines were visited and samples were
taken in accordance with the AWWA standard specification for
filtering material (AWWA, 1989) as well as the SABS standard
procedure 827 (SABS, 1976a). The samples from the last mine
were taken by the producer and it is assumed that they are
representative. All media gradings that were likely to be used as
sand in rapid gravity filters were sampled for this investigation.
The samples were taken to the laboratory where a number of tests
were performed, which will be individually discussed further on.
The mines have been designated names A to F and individual
samples are identified with the mine of origin. For example,
Sample A5 would be the fifth media product from Mine A.

Grain size
The filter medium grain .size is an important process parameter
for any of the following reasons:
•
•
•

•
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Fine-grained media produce better filtrate quality than coarsegrained media (Conley and Pitman, 1960)
Fine-grained media induce higher headloss than coarsegrained media (Conley and Pitman, 1960)
Coarse-grained media, by allowing deeper penetration of
particles, provide longer filter runs than fine-grained media
(Anonymous, 1936; Baylis, 1937)
Coarse-grained media are backwashed more effectively than
fine-grained media mainly because of the higher backwash
velocity required to fluidise the larger grains, which induce
larger shear forces on the flocs attached to the grains
(Armstrong, 1931).
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