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Abstract

According to the data on chemical accidents for the last three years, chemical accidents involving nitric
acid have been continuously increasing in Korea. The proper management to minimize the damage of the
accidents is necessary because of a strong toxicity of nitric acid. The previous research suggested the distance
of 1.5 m between a dike and a storage tank to reduce the end point of ERPG-2 assuming the maximum
spill from a storage tank of nitric acid estimated by the KORA program. However, the distance of 1.5 m
was determined merely by focusing on retaining the whole nitric acid spilled from the tank without considering
additional safety factors, and needs to be reduced considering that the spilled nitric acid could drain quickly
into a waste water treatment plant right after being detected. The findings of this study suggest that the
reduced distance of 0.5 m could reduce the end point of ERPG-2 and thus need to be adopted as a standard
of dike installation.
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Figure 1. Schematic diagram of nitric acid storage tank facilities.
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Figure 2. Schematic flow diagram of valve operation for three different events.
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Figure 3. Installation diagram of storage tank and dike(Left : front view, Right : top view).

Table 1. Variables of a tank and dike for three cases

ot Pel 4 a(m) vmz?fek(mu D(m) H(m) L(m) Wim) surf;fj(mz)
Case A 5 8 176.6 1.5 2.8 8 8 64
Case B 5 8 176.6 1 2.8 7 7 49
Case C 5 8 176.6 0.5 2.8 6 6 36
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Table 2. Statistics of domestic chemical accidents for the last 3 years

Type Number of total chemical Number of Nitric acid Number of storage tank spill
Year accidents accidents(%) accidents(%)

2013 86 5(5.8%) 16(18.6%)

2014 104 9(8.7%) 10(9.6%)

2015 113 7(6.2%) 19(16,8%)

Total 303 21(6.9%) 45(14.9%)
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Figure 4. Locational conditions for ‘A’ factory.

Table 3. Information of facilities around ‘A’ factory

Facilities Direction Distance(m)
Daeduk High School E 150
Daeduk College E 285
Daeduk Kindergarten SE 270
Hana Bank W 80
Small & Medium Business Administration W 160
Hankook Tire Research Institute W 225
Lotte Chemical Research Institute SW 195
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Table 4. Average weather data of Daejeon city located in ‘A’ factory in 2015

Year—month Temperature(C) Wind Speed(m/s) Wind Direction Humidity(%)
2015-01 0.0 1.3 NW 73
2015-02 1.9 1.7 NW 66
2015-03 7.2 1.7 NW 51
2015-04 13.3 1.9 E 68
2015-05 19.5 1.6 NW 60
2015-06 23.4 1.5 NW 68
2015-07 25.4 1.8 S 80
2015-08 26.4 1.5 NW 76
2015-09 21,7 1.6 NW 69
2015-10 15.5 1.4 NW 71
2015-11 10.1 1.3 NW 83
2015-12 3.1 1.2 NW 75
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Figure 7. Diagram of ERPG-2 dispersion result for case A(0.5 m distance).
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Table 5. Comparison of ERPG-2 dispersion distance between two chemical control act

Act Dike distance(m) Dike area(m’) Dispersion distance(m)
Case A 1.5 64 176.0
Case B 1.0 49 152 4
Case C 0.5 36 129.3

Distance(m) Distance of ERPG-2 accroding to dike distance

200

180

y
y = 46.7x + 105.87
160
140
-
120
o 0.5 1.5 2
Dike distance{m)

Figure 8. Graph of ERPG-2 dispersion effect on dike distance.
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4, 19~129 52 ot AU e 2= 21 25CE
A7) wlzofl olAAZ7F 1.5 mQl Case A2 93
+ 176.0 m, ©|Z7#2]7} 1.0 mQl Case B
Tl5f FFHA= 152.0 m, ©|AAZ]7} 0.5 mQl Case

A= 1293 mo|r}, ¥HHe], 25CE |
£ 49~1089] & H1 2=2oA= 25C Bt =
& W7t A8, of Be tirlgze] wE
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Table 6. Statistics of monthly maximum atmospheric temperature in 2015

Type Jan Feb Mar Apr May

Jun Jul Aug Sep Oct Nov Dec

Max Temp.( C) | 10.3 12.4 23.4 217 32.1

35 34.3 36.3 31.3 26,7 21.4 14,2

Table 7. Comparison of effect on atmospheric temperature between two chemical control act

Aot ERPG—2 dispersion distance(m)
25C 27C 31,3C 34,3C 36.3C
Case A 176.0 185.6 207.6 224.0 235.5
Case B 152.0 160.7 179.6 193.8 203.6
Case C 129.3 136.4 152.2 164.4 172.3
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