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What are Alumina Nanofibers?

Alumina nanofibers are very small fibers made from
aluminum metal or aluminum containing materials.
The fibers range in size from 1-100 (nm) in diameter
and can be up to several micrometers in length
(reference 1). To give perspective, a sheet of paper
is about 100,000 nanometers thick. Alumina
nanofibers consist of either aluminum oxide (Al,Ox3)
or aluminum hydroxide, such as aluminum oxide
hydroxide (AIOOH), commonly referred to as
boehmite, or aluminum trihyroxide [Al(OH)3],
commonly referred to as gibbsite, bayerite or
nordstrandite (reference 1).

How can Alumina Nanofibers be used for
Treating Drinking Water?

Alumina nanofibers have been incorporated into
cartridge filters to increase their ability to remove
contaminants. The nanofibers have two particular
attributes that make them attractive for use in
drinking water filters — the proven capability of
alumina to adsorb various contaminants in
conjunction with the extremely high surface areas of

the nanofibers allow for potential adsorption of
significant amounts of contaminants (references 3,
4). This could extend the life of a filter. The
electrostatic attraction allows for the potential
adsorption (and thus removal) of viruses which are
on the submicron and nanoscale. This would
improve a filter's microbial pathogen removal
capabilities. Research has shown the potential for
Al,O3 alumina materials and Al,O5; alumina
nanofibers to remove or reduce virus concentrations
in water (references 5-8).

Currently, one company uses alumina nanofibers for
drinking water treatment. The nanofibers are
aluminum oxide hydroxide, or boehmite (AIOOH).
The boehmite nanofibers are about 2 nm in diameter
and 200-300 nm in length (Fig. 1). The nanofibers
are incorporated onto submicron glass fibers which
are then bonded onto a pleated filter medium
(references 9, 10). The resulting filter has pore sizes
of about 2-3 micrometers. However, due to the
electrostatic attraction much smaller particles (e.g.,
viruses) could potentially be removed through
adsorption, effectively making the filter function as
though it had much smaller, submicron pore sizes
similar to a membrane filtration technology such as
ultrafiltration. With an actual pore size of about 2-3
micrometers, the filter could allow a high rate of flow
with a low pressure drop compared to membrane
technologies — an advantage over traditional
membrane technologies. Some research shows
Al,O3 alumina nanofiber filters of similar design to
this company’s filters performing effectively at high
flow rates (references 8, 11).

Do Alumina Nanofibers used for Treating
Drinking Water Pose any Human Health or
Environmental Health Risks?

Alumina nanofibers used in drinking water treatment
could be shed from a filter and be ingested or enter
the environment.
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Boehmite (AIOOH) nanofibers can generally be
considered safe. Boehmite (AIOOH) has long been
used as a vaccine adjuvant (i.e., an added ingredient
to improve vaccine efficacy) and it has been used in
analgesics (i.e., pain relievers). Boehmite adjuvants
have been associated with severe local reactions
(e.g., pain, tenderness, redness, swelling) only on
rare occasions (references 12, 13). There are no
environmental health effects data available on
boehmite nanofibers, although these nanofibers
have the same composition, size and aspect ratio as
the boehmite used as adjuvants.

Unlike boehmite, aluminum oxides (Al,O3) do not
have a history of use in human health protection.
Based on limited research of aluminum oxide
nanoparticles, there are concerns that they may
increase the risk of cardiovascular disease and
adversely affect certain types of brain cells
(references 14, 15). Research on environmental
health risks is also limited but suggests that
aluminum oxide nanoparticles may have a minor
adverse impact on environmental health (references
16 — 18). Aluminum oxide nanofibers may cause
adverse human or environmental health effects but
further research is necessary to determine the
impact, if any, they may have on humans and the
environment.

Author’s Note: In the previous version of this
factsheet there was no differentiation made between
aluminum oxide and aluminum hydroxide nanofibers.
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