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Abstract - Hydrofluoric acid is a less acidic substance than hydrochloric acid, nitric acid, and sulfuric acid,
but it is one of the most dangerous substances for humans. In recent years, it has become an indispensable sub-
stance in industries such as chemical plants and the semiconductor industry, and although it is a threat to the hu-
man body, its use is increasing for various purposes, and the amount of use is constantly increasing due to the
expansion and development of the industry.

The dangers of hydrogen fluoride have been highlighted since the 2012 accident, which led to a more than
fivefold increase in management standards for handling facilities. Hydrogen fluoride converts to hydrofluoric
acid when exposed to the air, which can be fatal to humans.

This study simulates the effects of a release of a toxic substance in the workplace, even though a protection
layer has been provided to minimize the damage caused by the released toxic substance, and recommend ways
to control the risk to workers in the event of a release in the workplace.
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Fig. 2. Hydrogen Fluoride Process Schematic Dra-
wing

Table 3. Simplified Risk assessment in hydrogen fluoride handling processes

Deviation Cause Consequence Safeguards Risk
q (Layer of Protection) Ranking
LOS.S of Pipe break leak due to handling Casualties and environmental damage Emereency Shutoff Valve 3
Containment corrosive materials caused by LOC gency (Severe)
Li 1t due t i tr ed 3
1ne rupture u(? O PIpe stress caus Same As above consequence scenario | Emergency Shutoff Valve
by operating overpressure (Severe)
Massive leaks It d 3
HF leakage due to operator error assive .ea cause casually an PSV, PCV
environmental damage (Severe)
. Casualties and i tal day . . 3
Unexpected External Fire asualties an em.nronmena mage Fire Protection
from toxic releases (Severe)
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Table 4. Leak source information

Parameter data
Height of Lenth 8m
Diameter 3.3m
Leak hole 2%
Pressure 4.9kgf/cm?
Temperature 10C
Release weight 23,287kg
Phase Liquid

Table 5. Meteorological information for scenarios

Parameter data
Wind speed 1.5m/s
Wind direction ESE
Temperature 40C
Atmospheric stability F
Humidity 50%
Dike area 100m*
Surface roughness rural

Table 6. Meteorological information for scenarios
(Actual weather condition)

Parameter data
Wind speed 1.3m/s
Wind direction NWN
Temperature 12.6C
Atmospheric stability D
Humidity 73%
Dike area 100m?
Surface roughness rural
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Table 7. Endpoint Distance per Reduction Effi-
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ciency
Reduction Distance
efficiency ERPG1 ERPG2 ERPG3
75% 196m 163m 149m
80% 188m 153m 138m
85% 153m 122m 103m
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