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An Analytical Evaluation of Fire and Explosion Characteristics
of Ethylene
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ABSTRACT

Explosion limit and autoignition temperature are the major properties used to determine the fire and
explosion hazards of the flammable substances. Explosion limit and autoignition temperature for safe
handling of ethylene were investigated. By using the literatures data, the lower and upper explosion
limits of ethylene recommended 2.6vol% and 36vol%, respectively. Also autoignition temperatures of
ethylene with ignition sources recommended 420°C at the electrically heated crucible furnace (the
whole surface heating) and recommended about 800°C in the local hot surface. The new equations
for predicting the temperature dependence and the pressure dependence of the lower explosion limits
for ethylene are proposed. The values calculated by the proposed equations were a good agreement
with the literature data.

Key words : Ethylene, Explosion limit, Autoignition temperature, Process safety
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Table 1. Explosive Limits by Means of the Direction of Flame Propagation for Ethylene in Air

Direction of Tube [cm or L] Explosion Limits [vol%]
Vessel State .

Propagation Diameter Length LEL UEL

10.2 96 2.75 24.0

7.5 150 3.02 34.0

Upwards 6.3 150 2.80 36.35

5.0 150 3.13 333

2.5 150 3.15 27.6

Vertical Confined Tube 7.5 150 3.20 23.7

Horizontal 5.0 150 3.25 224

2.5 150 3.30 14.0

7.5 150 3.33 15.5

Downwards 1.9 40 3.9 14.1

1.6 30 3.1 14.1

Sphere Upwards 0L 2.7 36.0

Downwards 3.0 15.5

Sphere [BAM] Upwards 5.34L 2.6 322
Vertical Tube Upwards 30 2.1~2.4 31.5~32.7

Vertical Tube [prEN 1315] Upwards 30 2.5+0.1 -

Table 2. Explosive Limits by Means of the Direction of Flame Propagation for Ethylene in Oxygen

Direction of Tube [cm of L] Explosion Limits [vol%]
Vessel State .
Propagation Diameter Length LEL UEL
Upwards 10.2 96 2.90 24.0
4 16 5 70
Confined Tube 2 - 34 63
Downwards
1.4 - 3.41 77.5
- - 4.1 60.2
Unconfined Tube Upwards 5 150~180 3.10 77.9
Vertical Tube [Bur. of Mine] Upwards - 150 3.0 -
Sphere [BAM] Upwards 5.34L 2.69 -
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Table 3. Comparison of the LEL with Temperature Varia-
tion using Several Correlation for Ethylene

No. | Temp. (°C) | LEL | Eqn. (1) | Eqn. (2) | Eqn. (5)

1 21 24 24 24 24

2 150 2.1 1.9 1.9 2.1

Table 4. Comparison of the UEL with Temperature Varia-
tion using Several Correlation for Ethylene

No. Temp. (°C) UEL Eqn. (6)
1 20 35 35
2 300 50 50
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Table 5. Comparison of the LEL with Pressure Variation
using Several Correlation for Ethylene

No. Pressure (atm) LEL Eqn. (12)
1 1 3.5 35
2 20 5.0 5.0
3 380 1.5 1.5

80

70
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50

40
30 4
20 |

T T T T
0 50 100 150 200 250 300 350 400

Pressure(atm)

Explsion Limit, Percent
.

Fig. 1. LEL and UEL as a function of pressure.
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Table 6. Comparison of the UEL with Pressure Variation
using Several Correlation for Ethylene

No. | Pressure (atm) | UEL | Eqn. (13) | Eqn. (14)
1 1 16 17.54 16
2 90 68 61.67 68
380 71 75.80 71
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Table 7. The Autoignition Temperature of Several Reported Data for Ethylene
AlTs [°C]
Compound - -
NFPA Sigma SFPE Hilado Welzel Scott Smyth* Wolthard**
C,H, 450 450 450 490 425 490 715 +20~803 £ 24 875
*Hot surface
**Hot gas
= A Folze &4 9 s Jas A Hydrogen Energy, Vol.30, pp.1511-1515(2005).
o 800°C HEE AHgSldE sPssttha Bt 5. a1, weke] s B E SR}, BTk
8}3]#], Vol.9, No.2, pp.1-7(2005).
s 4 = 6. 5, “TEAsLse) S B B SHH ) B
' = AT, =722, Vol.10, No.2, pp33-39
e (2000).
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e ZaslEAlE 2.6vol%, AIHAIE 36vol%sD AF 9. National Fire Protection Association, “Standard on
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