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[ABSTRACT] In order to study the basic characteristic parameters of zirconium dust cloud to provide a basis for its
safety performance, experimental research on zirconium dust cloud was carried out. The minimum ignition energy ( MIE)
and the minimum ignition temperature ( MIT) of zirconium dust cloud were tested by Hartmann tube system and Godbert-
Greenwald furnace, respectively. Influences of mass concentration, ignition delay time and powder injection pressure on
MIE, and influence of mass concentration on MIT were studied. The experimental results show that MIE of zirconium dust
cloud with median diameter of 33.49 wm is between 1mJ and 3 mJ. MIE decreases first and then increases with the in-
crease of mass concentration in the range of 50 g/m’ and 500 g/m’, and reaches its minimum when mass concentration is
400 g/m’. MIE decreases first and then increases when ignition time increases from 10 ms to 180 ms, and reaches its mini-
mum at 60 ms. MIE decreases first and then increases with the increases of powder injection pressure from 0.4 MPa to 1.0
MPa, and the optimum pressure is between 0.6 MPa and 0.8 MPa. MIT of zirconium dust cloud is around 210 °C. MIT
reduces with the increase of concentration.
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Tab.1  MIE test results of zirconium dust cloud
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Tab.3 MIT test results of zirconium dust cloud

= RE/C
i/ g
70 120 170 200 210 220 230 240 250 260 270 290 320
0.1 0 0 0 0 * * * 1 1 1 1
0.3 0 0 0 0 * * 1 1 1 1 1
0.5 0 0 0 0 * * 1 1 1 1 1 1
0.7 0 0 0 0 * 1 1 1 1 1 1 1
0.9 0 0 0 0 * 1 1 1 1 1 1 1
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