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Abstract - In the case of medium and small-sized businesses handling hazardous chemicals, emergency dis-

aster prevention by workers, rather than a disaster prevention system using a safety device equipped with an au-
tomation system in case of a leak accident, is highly likely to occur. In order to solve these limitations, in this
study investigated an emergency disaster prevention system that can be easily removed and adhered to the ex-
pected point of leakage according to the occurrence frequency of the leak during the chemical handling
process.
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Table 1. Major domestic hazardous chemical spill accident(2014~2017)
. Substance Casualty .
Date Region (CAS No,) it : people) Major reason
Namyangju Ammonia* Fatality 1,
2014. 02. 13 city (7664-41-7) Tnjury 2 Leakage due to abnormal pressure
Gunsan Tetrachlorosilane
2015. 06. 22 . Injury 1 S in th k
015. 06. city (10026-04-7) njury 16 Leakage due to overpressure in the storage tan
2016. 05. 27 Yeosu Phosgene™ Fatality 1 Leakage due to overpressure in the pipeline
T city (75-44-5) Y g 1p pip
2016. 06. 04 Geumsan Hydrogen fluoride* Leakage due to automatic pump failure
o county (7664-39-3) in the sump tank
Ulsan Nitrogen trifluoride . Leakage from pipeline explosion
2016. 08. 03 I 7
city (7783-54-2) Uy after repair of the pressurized pump
Ansan Nitric acid* .
2017. 08. 07 city (7697-37-2) Leakage due to pipe breakage

* Accident preparedness substances
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Table 2. Prevention measures by major leaked chemical accidents

TE5= SolA U,

SR A G

Category

Major reason

Major preventive measures

careless workers

Insufficient facility management and

Overpressure in the storage tank

Overpressure in the pipeline

Pipeline explosion

Pre-work risk check and establish
an automatic disaster prevention system

Table 3. Major facilities and processes for handling chemicals

Storage and
transportation facilities

Product manufacturing process

Environmental pollution
prevention facility

-Storage facility
- storage tank
- a warehouse, a silo, etc.

‘Transportation, distribution,
measuring facilities

- Piping

- Truck, etc.

‘Mixing process

-Chemical reaction process

‘Bending and coating process

‘Heat treatment process

-Degreasing, cleaning, bleaching process
-Segregation, refining process

‘Mechanical processing process
-Assembling, packaging, inspection process
-Solvent recovery process

-Air pollution prevention facility
- dust collector

- absorption facility, etc.
‘Waste water treatment facility
- Sedimentation facility

- Membrane transducer, etc.
‘Waste treatment facilities

- incinerator facility, etc.

KIGAS Vol. 22, No. 5, October, 2018
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Table 4. Domestic legislation on the prevention of chemical accidents

Relevant law Application organization

Purpose Prevention equipment

Business establishment

Emergency block action -

NICS(National Institute
of Chemical Safety)

Chemicals control act Basin (regional)

Environmental Office

Joint disaster prevention center
(Environmental team)

Anti-leaker bag,
Leakage-blocking band,

Emergency plan for Leak collection gear, etc.

chemical accident

Special Chemical Rescue Unit

Act on the safety control of

hazardous substances Joint disaster prevention center

(Chemical rescue team)

Emergency plan for
chemical accident

Anti-leaker bag, Leak tapes,
Leak collection gear, etc.

Enforcement decree of
marine environment
management act

Korea Coast Guard,
Office of Oceans and Fisheries

Emergency plan for

. . . Leak collection gear, etc.
marine pollution accident

High-pressure gas

safety control act Korea Gas Safety Corporation

High pressure gas handling business,

Emergency plan to secure
emergency equipment

3% Reconstructed by authors on the basis of the related literatures
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Table 5. Major Leakage Blocking and Discharge Equipments in Korea

Prevention equipment

Purpose

Blocking area and working pressure

Anti-leaker bag

Block leakage areas such as tank lorry,
pipe, drum, etc. with a diameter of at least 50 cm

Small scale 9.5 ~19.5 cm
Midium scale 50 x 30 cm
Large scale 86 x 57 cm

Leakage-blocking band

Bands wrapped around pipes, belt bonds, and
equipment to inflate and block bands.

Crack 19 ~ 38 cm

High pressure leak
protection system

Inflated hose to narrow pipes,
T-shaped pipes, and curvatures.

Pipe diameter 20 cm

Leak-blocking adhesive

Blocking small leaks on valve connections,
pipe flanges, etc. with adhesive

Piping pressure 0.4 bar below

Leakage blocking and
discharge vacuum bag

Equipment that can prevent leakage and
discharge by using vacuum pack
in case of leakage of large-scale container and storage tank

Minimum required
pressure 6 bar

Leak blocking and
discharge flange bag

A device that uses a zipper lock to block leakage and
release residual hazardous liquids
in the event of a leak in all types of flange

Minimum required
pressure 1.5 bar
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Table 6. Domestic patent technology related to safety system

Category Content Source Object
Sy L Hazardous Determination of neutralization
Solid indicator for neutralization . .
Chemicals by hazardous chemicals
Detection
. . Color transformation gas sensor
Gas detecting system Toxic gas R
using carbon nano tube
Solidification by injecti f disast
Organic fiber powder Crude oil 01. e on. Y .1n]ec on' © Sa,s er .
prevention material into marine leaking oil
Remove
pollutants Mobile toxic gas . Portable apparatus for
. Toxic gas T .
reducing apparatus air-diffusion toxic gas removal
Leak warning system Facilities managemeth Systen} according to received
information
. Hazardous
Warning Chemicals
Risk map by process Estimate process risk by calculating
and work hazard the work risk index
Leak information system Providing correspondence information
Corresponding for hazardous chemical Hazardous through mobile application module
system Chemicals

Integrated control system

Integrated control system using M2M, IoT, etc.
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Fig. 4. Operational shape of preventing chemical
diffusion equipment(Cylinder).
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