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B AdFNNE AR AFe T2 S BAZEALAA Y TYF 1= £ 2o & 3l (high-density
polyethylene, HDPE ) 278 AL43te dEAAF Z3our & AgFoz zAs (Y. 29 U5 E
Z4317] {8t A AFAFE #F A (differential scanning calorimeter, DSO), %%%H ] 7] (thermo-gravi-
metric analysis, TGA) ¥ 3] 42}3}of| 1] A| (minimum ignition energy, MIE) &332 & A}-&3}%th. HDPE
o AXNE BHEYAL 616 ymZt dAF2Y, YA 27]9 w2 YA 1_;’zl—x—(partlcle number density)
B M= 04~4 1m2] PA ?JZW]' 98% ©1/49 &S 2te Ao E UEsth TGA ¥ DSC S 42342
3B} HDPEE 380~490 C 9} 2% Fbel A w7t dojd = 95-& & & 3, MIEE 1200~1800 g/m’
°] HDPEY ¥%= WA 1 m] oldtz ZAEAE, ol d4A ¢85 71& BE 04~4 xme] vAl
BA] B&(98 %)ol W EUIW Zo] Ao ATHT

Abstract - The aim of this work is to provide new experimental data on the pyrolysis character-
istics and the minimum ignition energy (MIE) by using the same high-density polyethylene
(HDPE) powder in domestic HDPE dust explosion accident. To evaluate the explosion sensitivity
of HDPE, thermo-gravimetric analysis (TGA), differential scanning calorimeter (DSC) and MIE ap-
paratus (MIKE-3, Kithner) was conducted. The measurements showed the volume median diameter
of 61.6 #m but the particle number density of 98 % in the range 0.4~4 xm. The ignition temper-
ature from the results of TGA and DSC in HDPE dust layers was observed in the range of 380~490
C. MIE was measured under 1 mJ in the HDPE dust concentration of 1200~1800 g/ m’, it was
found that the ratio of particle number density in the range 0.4~4 #m was very high (98%).

Key words : high-density polyethylene powder, dust explosion, pyrolysis, minimum ignition en-
ergy
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Fig. 1. A particle size distribution of HDPE pow-
der.
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Fig. 2. Scheme of MIKE-3 apparatus for minimum
ignition energy (MIE)
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Fig. 3. DSC thermogram of HDPE in N, condi-
tion.
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Fig. 4. DSC thermogram of HDPE in air condi-
tion.
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Fig. 6. TGA result with the heating rate of 10
C/min in air condition.

Table 1. TGA data of HDPE

Temp. range Wt. Loss To
Item [C] (%] for mass
? loss [C]
45 ~ 243 + 6.6
.TGA 45 ~ 420 - 504 387.6
(in air)
45 ~ 509 - 957
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Fig. 8. MIE of HDPE with dust concentration in
delay time of 120 ms.
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Fig. 9. MIE of HDPE with dust concentration in
delay time of 150 ms.
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