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Study on the Explosive Characteristics of Micro/Nano-Aluminum Dust
FANG Wei' ZHAO Sheng-xiang' ZHANG Qi* JIN Da-yong'
1. Xi’an Modern Chemistry Research Institute Xi’an 710065 2. Beijing University of Science and Technology
Beijing 100081

Abstract: In order to investigate explosive characteristics of micro/nano-aluminum dust, a series of experiments were
carried out to reveal the influences of dust particle size, ignition energy and dust concentration on explosion parameters of
aluminum dust, by use of a SL dust explosion experimental system. The results show that with the increase of ignition energy, the
explosion limit range of micro/nano-aluminum dust are increased, and the nano-aluminum has a larger explosive limit range than
micro-aluminum dust. Both aluminum powders get the peak value of maximum explosion pressure and pressure rise rate when the
dust concentration at 500g/m’, about 1.2 times the chemical equivalent. The maximum explosion pressure and pressure rise rate
can be obtained by adding 10% or so nano-aluminum into the micro-aluminum powder. It is concluded that the addition of
nano-aluminum improves the reactivity of the system and increases the explosion intensity of the dust.
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Fig.1 Morphology of aluminum powders

1.2 1BIEHRIRNI=

5L
5L
0.5mm
199mm 160mm

3mm SL

Kistler

6.895MPa

0.8MPa

340g/m’  500g/m’  600g/m’

Sl

10g-m'3

N
AL

ol

H |

ki

\

2 TERETEE
Fig.2 Schematic diagram of the experimental device
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Fig.3 Explosion pressure curve of nano-aluminum dust with
different concentration
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Fig.4 Explosion pressure curve of micro-aluminum dust with
different concentration
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Tab.3 Explosion pressure parameters of aluminum powder
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Tab.l The explosive limit test data figm®?) v /E‘}&/SE:%) fy /((181/32"?)
/N /1 300 0.985 1.75 0.765 1.33
15 40 15 40 400 1.100 333 0.845 3.06
500 1.135 3.55 0.865 3.28
Ngm®) Ngm™) Ngm™) Ngm®) 600 1.075 1.41 0.830 1.26
1800  >< 1800 1800 > 1800 3 4
1600 v 1600 v 1600 v 1600
1650 V4 1700 v 1650 > 1700 >
1670 v 1750 1630 < 1650
1680 < 1725 1615 >< 1675
1000 V4 1735 > 1610 Y4 1690 2
80 v 1730 800 v 400
600 300V 600 300V
400 V4 200 Y4 400 v 200 >
0 v 100 = 300 = 250 v
200 = 150 v 350 < 25V
250 < 125 > 375 > 215 Y4
260 = 135 = 8V 205 8% 85% 1
25 40 v - - - -
Er VATHEREA A < RRERE AL L. 400g/m’ 3
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Tab.2 Result of explosive limit test 500g/m
5 20 400g/m’
/3
(gm®) /(gm®) (gm®) (gm®)
265 1670 140 1730

385 1610 205 1690
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Tab.4 Explosion parameters of micro/nano-aluminum

mixture
Ngm™) 1% Prma/MPa
1 0 0.82
2 5 1.02
3 500g/m’ 3 300 10 1.26
4 1.16
1.135MPa  (dp/dt)ms  3.55 MPas™
Pmax  (AP/db)max
Prnax
(dp/dt)max
13.247 5 m%/g
4.106 0 m/g
Prax  (AP/db)max
pmax
(dp/dt)max
[8]
(dp/dt)max
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Fig.5 Explosion pressure curve of micro/nano
-aluminum mixture
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