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Abstract

As estimated by the Nano-technology Center of the Industrial Technology Research
Institute, the annual production value of Taiwan’s nanotechnology industry has reached
NTS$1 trillion, which is 3 % of the global total. Nanotechnology is an industry with high
future potential.

Nano-powders are widely used in industry. As the powders are micro- and nano-scaled,
their specific surface area is significantly increased, and this increases the risk of their being
ignited. Nano-powders, oxygen, and ignition sources commonly exist together in factories,
and the nano-powders can easily be ignited with the application of a very small ignition
energy (< 1mJ).

Previous studies have investigated the maximum explosive pressure, minimum
concentration of explosion, maximum speed of pressure rise, and minimum ignition energy
of metal nano-powders. However, very few studies have focused on the effects of static
charge on the ignition of micro- and nano-powders in a pure oxygen environment. This study
investigated the size and content of dust in old industrial steel oxygen bottles, and found that
the size was between 5 and 250 nm by SEM or TEM. Additionally, we measured the static
charge that is generated when different micro- and nano-powders (Fe) of different sizes
(from 35 to 100 nm) move at different velocities (10, 20, 30 m/s) in an oxygen environment.
The electric charge and electric potential difference were measured and used to calculate
electrical energy. The results of this study can provide information for preventing micro- and
nano-powder dust explosions. The research results can also be used as a safety reference by

people working with steel oxygen cylinders.

Key Words: micro- and nano-powder, oxygen, dust explosion
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