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Abstract residual contamination of hydrogen fluoride was highest in

the samples near the site of the accident (E-1, 276.82 mg/kg)
BACKGROUND: Hydrogen fluoride is one of the 97 and tended to decrease as it moved eastward. Meanwhile, the
accident preparedness substances regulated by the Ministry concentrations from SE and NE (4.96~28.98 mg/kg) tended

of Environment (Republic of Korea) and chemical accidents to be lower than the samples near the accident site. As a
should be managed centrally due to continual occurrence. result, the concentration of hydrogen fluoride was reduced
Especially, hydrogen fluoride has a characteristic of rapid to a low concentration within 2 km from the accident site (<5
diffusion and very toxic when leaking into the environment. mg/kg), and the actual damage range was estimated to be
Therefore, it is important to predict the impact range quickly around 2.2 km. Therefore, it is suggested that the results are
and to evaluate the residual contamination immediately to similar to those of alternative accident scenarios calculated
minimize the human and environmental damages. by OCA (about 1.9 km).

METHODS AND RESULTS: In order to estimate the CONCLUSION: 1t is difficult to estimate the chemical
accident impact range, the off-site consequence analysis accident-affecting range/region by the OCA evaluation,
(OCA) was performed to the worst and alternative scenarios. because it is not possible to input all physicochemical
AlSO, in order to evaluate the residual contamination of parameters. However simultaneous measurement of the
hydrogen fluoride in crop, the samples in accident site were residual contamination in the environment will be very
collected from 15-divided regions (East direction from helpful in determining the diffusion range of actual
accident sites based on the main wind direction), and the chemical accident.

concentration was measured by fluoride (F) ion-selective
electrode potentiometer (ISE). As a result of the OCA, the Key words: Chemical accident, Crops, Environmental
affected distance by the worst scenario was estimated to be damage, Hydrogen fluoride, Off-site consequence analysis
>10 km from the accident site and the range by the
alternative scenario was estimated to be about 1.9 km. The
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Table 1. Physicochemical properties of hydrogen fluoride

Chemical CAS No State Toxicity Flash point Ignition point Boiling point Vapor

' pressure

Hydrogen 0. Gas and ERPG-2 ) ) q 783 mmHg

fluoride 7664-39-3 Liquid (20 ppm) 195¢C (207C)
Table 2. Specification of tank lorry device

. . Connection Pressure Temperature Volume
Device Chemical State information (kg Jemd) () (m)
Tank lorry Hydrogen Gas 50 mm, STS304 35 AMB 18
fluoride
Table 3. Evaluation condition for scenario
Scenario
Worst Alternative
Toxic concentration ERPG-2 (20 ppm)
Endpoint Thermal radiation 5 kW/m? (40 s)
Explosive overpressure 1 psi
Wind speed 1.5 m/s 1.6 m/s
Temperature 25C 21.8C
Weather Conditi
cather -onditions Humidity 50% 64%
Atmospheric stability F D
Surface curvature Country
Leak temperature Operation temperature
Leak duration 10 min 30 min

O 2 2Hgsilek =t Al a9 Aol Bt 71=A3
(National Institute of Chemical Safety, 2015)°l w2} 7}
TARE 7 BES AREEte] GRS APYElch

FE e - 0L 2
7ol L, 48% *“l"" 10 mLE 9% ?, =F AR
A

=, —ﬁ?lO]'J—, = ;ﬂ T

N AR 757 Ang Asdon, derew wed Ao

oA Ak WE AF ] AR AR-SFITHFig. 1).

Fig. 1. Crop sampling sites in chemical accident area.

*E-1~E9: The east direction from accident site, NE-1~
NE2: The north-eastern direction from accident site,
SE-1~SE4: The south-eastern direction from accident site.

Aot 2 w2
AP 2FE(=99%) Sigma-Aldrich (USA)ZH-E]
dsto] ARSI ol AE A= AAe] ol AR
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<Worst scenario>

Fig. 2. Results of off-site consequence analysis (OCA) using KORA software (Korea off-site risk assessment supporting tool).
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Table 4. Results of off-site consequence analysis (OCA) using
ALOHA software (Areal location of hazardous atmospheres)

Red (ERPG-3) 1.2 km
Orange (ERPG-2) 1.9 km
Yellow (ERPG-1) 6.0 km
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After 16 hour exposure

Fig. 3. Visible changes of before and after hydrogen fluoride exposure on pepper.
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Table 5. Fluoride concentration in crops with distance from chemical leakage area

Groups Distance from leakage area (m) Fluoride concentration (mg/kg)
E-1 0 to 200 276.82+171.49%*
E-2 200 to 400 102.64+9.81°
E-3 400 to 600 70.92+13.66%
E-4 600 to 800 63.56+15.49°¢
E-5 800 to 1,000 50.00+15.12°4
E-6 1,000 to 1,200 40.02+15.03%
E-7 1,200 to 1,400 11.64+4.26
E-8 1,400 to 1,600 11.5043.65%
E-9 1,600 to 1,800 6.48+0.68
NE-1 600 to 1,000 28.98+7.54%
NE-2 1,000 to 1,400 17.56+4.51
SE-1 600 to 1,000 17.0645.77<
SE-2 1,000 to 1,400 12.68+3.22<
SE-3 1,400 to 1,800 5.88+3.79%
SE-4 1,800 to 2,200 4.96+3.51

Control - ND*

*Means with the same letter superscript in a column are not significantly different by Duncan’s multiple range test (p<0.05).
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