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GENERAL SAFETY
RECOMMENDATIONS
FOR STORAGE OF
ALUMINUM POWDER
AND PASTE

Aluminum powder and paste can be shipped,
stored and used safely if proper attention is given
to the maintenance of scrupulous housekeeping
practices and if the basic rules of safety con-
tained in this brochure and other referenced
sources are carefully followed. However, under
certain conditions, aluminum powder and paste
products can ignite and/or explode.

To provide a better understanding of the recom-
mended safe procedures, the Safety and Property
Protection Committee of the Aluminum
Association’s Powder and Pigment Division has
prepared this brochure. These recommendations
were compiled by the Committee from those
sources listed in the Appendix, from the technical
information presently available and from the
Member’s collective experience in handling alu-
minum powder and paste. Important source doc-
uments referenced in this brochure are National
Fire Protection Association Standards Nos. 65,
70, 77, and 651. Readers of this publication are
encouraged to refer to these NFPA standards.

The Committee believes that if the recommenda-
tions contained herein are followed, the hazards
related to the handling and use of aluminum
powders and pastes will be substantially reduced.
It should be recognized, however, that under
some conditions, additional precautions may be
required. Likewise, technical advances may
uncover better ways of dealing with these materi-
als. If you have any questions concerning alu-
minum powder and paste, please contact the
manufacturer.

The suggestions and information in this brochure
concerning the storage and handling of aluminum
powder and paste are general in nature. Readers
are advised to seek expert advice in connection
with their individual handling and storage needs.
The Aluminum Association and its member com-
panies make no warranty and assume no respon-
sibility or liability with respect to the suggestions
and data contained herein.
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DEFINITIONS

Aluminum Powder: Aluminum powder can be
divided into three broad classifications: atomized,
flake and granules. The length, width, and thick-
ness of an atomized particle are all of approxi-
mately the same order, the length dimension
probably not exceeding two or three times the
thickness dimension. The length or width of a
flake particle may be several hundred times its
thickness.

Aluminum Paste: Aluminum paste is aluminum
flake pigment homogeneously incorporated in a
solvent. The solvents employed, such as mineral
spirits, generally have flash points above 100 F.

Storage Areas: In this brochure, a storage area is
understood to be an area where powder and paste
are kept in closed containers.

BACKGROUND

Why Powder Burns:

Chemically, aluminum has an enormous affinity
for oxygen. This results in a thin film of alu-
minum oxide being produced almost instanta-
neously on the surface of the aluminum, when
exposed to the atmosphere. The aluminum
oxide film is inert and protects the underlying
metal from further reaction.

When an aluminum powder particle is heated to a
certain temperature known as the “ignition tem-
perature”, the mass of the particle is so small, that
the entire particle may oxidize almost instantly.
Thus a pile of such particles will “burn”. Since
flake particles have a much greater surface area
per unit mass than atomized or granular particles,
they will ignite more readily and burn faster than
the other types of powder.

Generally, aluminum powders with a particle size

of 40 mesh (420 microns) or smaller present a
fire and explosion hazard.

Why Powder Explodes:

Fine particles of aluminum powder, like some
organic powders, such as flour, starch and coal
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dust, are easily dispersed in air where their low
mass allows them to remain suspended or “float”
in the air. These suspended particles will burn,
similarly to particles in a pile, when the ignition
temperature is reached. However, when dispersed
in the proper proportion in the air, which allows
the particles to mix with oxygen, the burning
extends from one particle to another with such
rapidity, that a violent explosion results.

Laboratory tests by the U.S. Bureau of Mines and
others have established the proportions required
for an explosion. These values extend through a
wide range and very little aluminum powder is
needed for an explosion to occur. Aluminum
powder in the form of a dust cloud will ignite
with as little as 9% oxygen present, the balance
being nitrogen; or 10% oxygen with the balance
being helium; or 3% oxygen with the balance
being carbon dioxide. Very small amounts of
energy are required to ignite mixtures of alu-
minum powder and air.

Common Sources of Ignition:

The discharge of static electricity will produce an
electric spark that could raise the temperature of
suspended powder particles in the vicinity of the
spark above the ignition temperature - resulting in
a fire or explosion. Electric switches, broken
light bulbs, electric motor commutators, loose
electric power connections - even a metal to
metal impact -anything producing a spark can set
off an explosion of aluminum powder suspended
in air. Even continued metal to metal rubbing (as
in a dry sleeve bearing) can generate enough heat
to set off an explosion.

Health Aspects:

Information on health aspects of aluminum pow-

der and paste is provided in Material Safety Data
Sheets supplied by the aluminum powder or paste
producer.
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