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Abstract

Despite changes in public perception and continuous revision of laws related to chemical accidents, chemical
accidents are continually occurring and the damage scale is not decreasing. In order to effectively cope
with chemical accidents, it is required to strengthen the response system for chemical accidents, which
quickly obtains information on chemical processes and responds accordingly. The purpose of this study
is to develop safety information cards which describe the chemical processes of major hazardous chemicals.
A total of nine substances were selected based on the accident history in South Korea. In addition, the
accident risk factors and related information for 51 chemical processes and facilities were determined.
By reconstructing and summarizing the results, we then produced the “chemical accident response card”
for each chemical process containing key process information, preventive measures, and response methods.
These cards can serve as useful materials for business sites dealing with hazardous materials and emergency
agency staff.
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Table 1. The Current chemical accidents by substance

No. Chemicals (CAS No.) (Iilfl‘:;:fw:
1 Nitric acid (7697-37-2) 50
2 Ammonia (7664-41-7) 40
3 Hydrogen chloride (7647-01-0) 40
4 Sulfuric acid (7664-93-9) 31
5 Formaldehyde (50-00-0) 15
6 Toluene (108-88-3) 12
7 Chlorine (7782-50-5) 10
8 Hydrogen chloride (Hydrogen chloride) 10
9 Hydrogen fluoride (7664-39-3) 9
10 Hydrogen peroxide (7722-84-1) 8
11 Sodium hydroxide (Sodium hydroxide) 8
12 Ammonia (Ammonia) 6
3 Non-verifiable chem%cals (Non-verifiable 6

chemicals)

14 Waste acid (Waste acid) 6
15 Nitric acid (Nitric acid) 5

% Source: Chemistry Safety Clearing-house(http://csc.me.go.kr/)
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Table 2. Chemical accidents by substance
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(7664-41-7) ; | A E A BQITHNICS, 2018). 3322 wj % - o]
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Table 3. Chemical processing process

| . Storage - transportation facilities (5)

llI. Environmental pollution prevention
II. Product manufacturing process (13)
establishment (3)

* Storage facilities
- Storage tank

- Warehouse, Silo etc

* Advection, Transport, Distribution,
Measurement facilities
- Pipe

- Truck etc

* Mixing process
* Atmosphere pollution prevention
* Chemical reaction process
establishment
* Coating process
- Dust collector
* Heat treatment process
- Absorber etc
* Grease removing * Washing * Bleaching
— |+ Wastewater treatment establishment
process
- Coagulator
* Isolation purification process
- Membrane equipment etc
* Mechanical working process
* Waste treatment
* Assembly - Packaging - Test process
- Incinerator etc
* Solvent recovering process

IV. Discharge through rainwater

V. Unusual operation

%% Sourse: Ministry of Environment National Institute of Chemical Safety, '16 Chemicals release and transfer survey results report(2018: 12)
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Figure 1. Key process (transporting, loading and unloading,
storage, advection, process, discharge)
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Table 4. List of process by substance for study
Chemicals| Process  |Chemicals| Process Chemicals Process
Transporting Transporting Transporting
unloading unloading unloading
Ammonia | Storge I:i’ﬂd(l;';in Storage Fomuldehyde Storage
W) Advection © Advection ©6) Advection
Process Process Process
Reftigeration Discharge Discharge
Discharge
Transporting Transporting Tmnspoﬁing
Loading and Loading and Loading and
unloading unloading unloading
Tol Nitric acid Hydrofluoric | ————=—
o(lg)ene Storage (06)301 Storage acid Storage
Advection Advection © Advection
Process Process Process
Discharge Discharge Discharge
Transporting Transporting Transporting
ecti unloadi unloadi
CHori x Sulfuric - Hydrogen | e
((5);'“" Vaporization | acid Storage fluoride | Discharge
Injection ©) Advection ©)]
Neutralization Process
Discharge

W, ATYSELE ATHITHS BS3l
[ex]
AA

Il SRIAT OIS 9Ist OFIEXIAL

<Figure 2>% o] FRPA S 2A7ke] MEE Hol

sjed 2} Ale) 91X & 4 91 ST, WAL

AR skt Avlsh HuH o AAY & Y 4

Nl E FRek] <Table 59 20| LIERARIT,

spshaka ol - ol 9188l

s7] 913l shspAn g B 3

2390 7 242 AFehs R UF An
9

o ,\}_]_aug Hz@( K918 xAFEte] A An] 94X

Figure 2. Process details of ammonia transporting process

Table 5. Ammonia transporting equipments

z
o

Equipment Essential | Optional

Safety valve

o

Trench (Drip Panel)

Vapor Recovery Valve 0

Hose connector

Hose

Grounding

Ve e e e

Check valve

S| O | O | O | O

©

Vehicle in motion
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Table 6. Example of chemical accident risk factors (Ammonia transporting process)

Process information Ammonia transporting process

Ammonia transporting process details

ey
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Risk factor Equipment No. Possible accident type
Damage to piping by vehicle transmission: Leak
Fault of hose connection: @ Leak
Leakage in gasket area: DD Leak
Overturning transport vehicle and tank lorry: Leak, Fire * Explosion

Pressure increase by overcharging:

Leak, Fire * Explosion

Temperature rise in storage tank

Fire

@
O Leak, Fire - Explosion
O Leak, Fire - Explosion
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Table 7. The range of accident demage of ammonia CARIS 2018

The range of accident effect of ammonia CARIS 2018(m)
100 kg 20 ton
Diffusion ‘ Fire ‘ Explosion Diffusion Fire Explosion(VCE)
Temper;;it(affp:r"];eSsure) 0(;:;;;1 05 inch | 1 inch | 2 inch igfh 1 inch | 2 inch igfh 1 inch |2 inch

-10C (2.9kg/cm2) 22 56 13 58 122 264 298 298 298 73 73 73
0C (4.3kg/cm2) 27 56 13 71 149 328 298 298 298 73 73 73
10C (6.2kg/cm2) 32 56 13 85 181 403 298 298 298 73 73 73
20C (8.6kg/cm2) 38 56 13 100 215 487 298 298 298 73 73 73
30C (11.7kg/em2) 44 56 13 117 253 583 298 298 298 73 73 73
40C (15.5kg/cm2) 50 56 13 135 295 689 298 298 298 73 73 73

¥ Absolute pressure. Leak(ERPG-2 150 ppm), Fire(radiant heat 5 kW/m?), Explosion(overpressure 0.007 MPa)
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Table 8. Configuration of safeguards information card for preparation
and response of chemical accident

Front Back

The range of accident

Chemical Information
damage

Firefighting - Anti-disaster chemicals | Detection and analysis of
Protective equipment leakage

Process details and risk factors Respond informations by

risk factors - size

Safeguards informations by risk factors
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