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Abstract - Recently, waste gas incineration is increasing due to strong environmental regulatory system in
Korea. These incinerating facilities are usually connected with the top of the storage tank through pipeline and
incinerate off gas with the flame. Therefore, the flame originated from these facilities is likely to move back in-
to pipeline and might cause an explosion of the storage tank. Accordingly, the purpose of this study is to sug-
gest the preventive measures and the way to improve the safety of these incineration systems through the cause
analysis of a major industrial accident occurred in a acrylic acid manufacturing process in Korea. As a result
of the study, the preventive measures are suggested as follows. (1) Air or inert gas inflow facilities should be
well designed to dilute flammable gases into air or inert gas sufficiently before the blower is restarted in order
to prevent the explosion (2) Itis needed for the detonation-type flame arresters to be installed on the top of the
storage tanks. (3) In case of using the deflagration-type flame arresters, it is necessary to install a rupture disk
before the arresters, or blow off the flame outside tanks by connecting the tank top and the incinerator with
hood-type pipe. (4) TDR should be installed to be restarted automatically after the momentary power failure.
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Table 1. Properties of materials related to accident

Vapor Explosion Flash A‘,n,on
Material | pressure | limits [Vol | Point IgmthOin(;
% T
[mmHg] 1 [T] [C]
Toluene 284
1.1/71 4 480
(C7Hs) (25C) /
Acrylic acid 40
(CH,CHCO (26°C) 20/ 80 50 438
OH)
Table 2. Specification of blower
. RPM/
Pressure[mmH;0]
900 3,560 / 2,000 45 STS304
Table 3. Specification of storage tank
Diameter/
Volume DP/DT
Item no. Height Material
OP, T
[m’] | ©OPOD[C] | o
F.W/ 100 STS
TK-2 23 (ATMJ50) 1,500/1,500 304
F.W/ 100 STS
TK-3 5.6 (ATM/50) 1,800/2200 304
F.L/ 50 STS
TK-4 0.35 (ATM/30) 700/900 304

% 9o WEEe 34 F wAsHE BT, oAl
4% T3 28 §549,
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Fig. 1. Schematic diagram of accident process.
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Fig. 2. Schematic diagram of blowing system.
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Table 4. Operation step of blowing system at

start-up
V1 V2
Step | (Air or inert gas inflow (Flammable vapor
valve) inflow valve)
1st o C
2nd (0]
3rd C

(O: Open, C: Close)

Fig. 4. Use of detonation flame arresters in piping

system.
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Fig. 5. Rupture disk before deflagration flame
arrester in piping system.
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