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Abstract : Chemical accidents occur by a variety of causes and aspects. Accident preparedness substances (APS) are defined by toxic
chemicals highly likely to cause accidents due to their high acute toxicity, explosiveness or likely to cause severe damage where a chemical
accident occurs among the chemicals. APS is designated and announced by Presidential Decree. However, chemical accidents occurred for
recent 7 years were arisen mainly from non-accident preparedness substances, and only 24 species were included as chemical accident trigger
among total 69 APS. In addition, APS were designated in 2014 and the list has not been updated since then although it needs to be amended in
several aspects. Accordingly, this study analyzes the necessity of modification of APS management, and presents improved plans.
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Chemical accidents by year
120

100

mleak mFire mExplosion = Over reaction mComposite mOther

o —
2 80
2
8
2 60
5
o}
2
E 4
2
o
2
=

20

-
. I [ I I I l I is

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Vear

Fig. 1. Number of chemical accident since 2003,

Table 1. Classification of facilities handling toxic substances®

v Type| Total Manpfact Selling quhou Trans Usej

ear (EA) uring sing port supplier
2011 6,874 536 3,967 120 295 1,956
2012 7,378 568 4,217 123 313 2,157
2013 7,544 583 4,275 141 421 2,124
2014 8,222 685 4,620 160 372 2,412
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Table 2. Amount of toxic chemicals on the market®

Yearl 5000 | 2010 | 2011 | 2012 | 2013 | 2014
Type

Total(ton) 34,447 | 37,995 | 39,345 | 44,035 | 45,045 | 50,859
Manufacturing | 29,207 | 30,353 | 32,542 | 37,442 | 37,675 | 45,910
Import 5240 | 7,642 | 6,803 | 6,593 | 7,370 | 4,949
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Table 3. Statutes related with chemical substance

Table 4, Comparison of chemicals management in other countries

Organization Objective of acts Date of Control substances
concerned enforcement
Act relating to toxic Hazardous
and hazardous ~2014.12.31. substances
Ministry of substances (accident
environment preparedness
Chemical substances 201511~ | substances 69
control act o species)
o N{l:lsm;toin d Industrial safety and 1982.7.1.~ Hazardous
TIpioyIme health act T substances
labor
o High pressure gas i
Mmls.w of safety control act 1973.9.1. High pressure gas
trade, industry |— -
and energy Liquefied petroleum 198471~ Liquefied
gas act T petroleum gas
Ministry of | Dangerous substances Dangerous
public safety and|safety control act, Fire| 2004.5.30.~ substances,
security framework act explosives
Ministry of Dangerous
science, ict and Lab safety act 2006.4.1.~ 5
. substances
future planning
Ministry of .
oceans and Ship safety act 2007.11.4.~ Explosive
. substances
fisheries

* Reconstructed by authors on the basis of the related statutes
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Nation Related acts Control substances

Chemical substances
control act

Accident preparedness

Ko .
rea substances 69 species

Permission target material
14 species, permits
candidate substances 138
species

Registration, evaluation,
EU® authorization and restriction of
chemicals (REACH)

Emergency planning and
US.A? community right-to-know
act (EPCRA)

Extremely hazardous
substance 356 species

Monitoring of chemicals 39
species, certain chemicals
72 species, first assessment
of chemicals 87 species

Law conceming the evaluation
Japan'” of chemical substances and
production regulations

* Reconstructed by authors on the basis of the related literatures

Table 5. Chemical substance management committee

Index Main contents
+ Committee member: the ministry of the environment etc
. belonging to the civil servants + expert
Organization gl. s . s P . .
+ Professional committee : within the 10 persons including
the chairman
+ Matters concerning the establishment and change of the
basic plan
Deliberate | * Manufacture of harmful chemicals, import, etc.
matters - The designation of the accident preparedness substances
* Designation and management matters of chemical
accidents special control region
. * Regular meeting : once a year
Council T .
cycle - Temporary meeting : chair if necessary or when there is
more than one-fifth of the members’ request
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Table 6. Major substances causing chemical accidents

Rank

Chemical name

Frequency of

Classification of

(CAS. No.) accidents(’09~’15) | chemical materials
Hydrogen chloride 31 cases )
1 (7647-01-0) (8.78%) APS, toxic
Nitric acid 29 cases )
2 (7697-37-2) (8.22%) APS, toxic
Ammonia 24 cases )
’ (7664-41-7) (6.80%) APS, toxic
Sulfuric acid 21 cases )
4 (7664-93-9) (5.95%) APS, toxic
Hydrogen fluoride 14 cases )
> (7664-39-3) (3.97%) APS, toxic
6 Toluene 12 cases APS, toxic and
(108-88-3) (3.40%) Flammable
Chlorine 11 cases .
’ (7782-50-5) (3.11%) APS, toxic
Sodium hydroxide ]
< (1310-73-2) 3 cases NAPS, toxic
Hydrogen peroxide (2.67%) ‘
(7722-84-1) APS, toxic
Less than 10%
Ammonium hydroxide NAPS, toxic
10 (1336-21-6) 5 cases
(1.42%) e
Formaldehyde APS, toxic and
(50-00-0) Flammable
Ferric chloride 4 cases .
2 (7705-08-0) (1.13%) NAPS, toxic
Methanol
(67-56-1) NAPS, Flammable
Ethylene glycol ]
(107-21-1) NAPS, toxic
Sodium hypochlorite ]
(7681-52-9) NAPS, toxic
N-Hexane
NAPS, Flammable
3 (110-54-3) 3 cases | NAPS, Flammable
Formic acid (0.85%) APS, toxic and
(64-18-6) Flammable
Acetic acid NAPS, toxic and
(64-19-7) Flammable
Dichloromethane ]
(75-09-2) NAPS, toxic
Acrylic acid APS, toxic and
(79-10-7) Flammable

* APS : Accident preparedness substances
NAPS : Non accident preparedness substances,
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Year on year comparison
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Fig. 2. Occurrence comparison between NAPS and APS,

Table 7. Major substances sorted by emission amounts

Chemical Emission facilities(EA)
(CAS. NO) | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Hydrogen
1 chloride 481 | 498 | 528 | 532 | 564 | 566
(7647-01-0)
Nitric acid
2 (7697-37-2) 195 | 202 | 222 | 227 | 247 | 239
Ammonia
3 (7664-41-7) 211 | 239 | 253 | 271 | 269 | 271
Sodium hydroxide
8 (1310-73-2) 1,297 | 1,337 | 1,387 | 1,414 | 1,414 | 1,445
Methanol
(67-56-1) 448 | 451 | 486 | 509 | 513 | 532
Acetic acid
13 (64-19-7) 199 | 205 | 231 | 227 | 238 | 233
Dichloromethane
(75:002) 78 | 97 | 113 | 113 | 116 | 127

; Emission amounts(kg/year)
Rank Chemical

(CAS. NO) | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

1 Hydrogen chloride| 322, | 410, | 498, | 470, | 517, | 482,
(7647-01-0) 771 | 883 | 304 | 335 | 115 | 588

Nitric acid 166, | 245, | 307, | 392, | 395, | 471,

2 (7697-37-2) 556 | 948 | 704 | 706 | 448 | 580
3 Ammonia 328, | 458, | 574, | 510, | 519, | 545,
(7664-41-7)" 296 | 679 | O11 | 157 | 791 | 893

3 Sodium hydroxide | 33, 70, 74, 82, 108, | 99,
(1310-73-2) 686 | 942 | 397 | 704 | 712 | 276
Methanol 3,885, | 3,369, | 3,651, | 3,291, | 3,050, | 2,716,
(67-56-1) 488 | 937 | 618 | 392 | 020 | 142

13 Acetic acid 226, | 200, | 314, | 338, | 252, | 183,
(64-19-7) 179 | 721 | 736 | 552 | 003 | 372
Dichloromethane | 1,658, | 3,200, | 3,690, | 3,420, | 2,597, | 2,587,
(75-09-2) 501 | 979 | 593 | 390 | 891 | 899
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Table 8. Improvement strategy for council management

Index Current system Improvement plan

* Regular meeting : half-yearly

+ Regular meeting : once a ..
gul J (Revision)

year . .
. . | - Temporary meeting : chair if
Council | - Temporary ing : chair necessary or when %hene is more
cycle if necessary or when there

than one-fifth of the members’
request; when fatal chemical
accident occurs (New)

is more than one- fifth of]
the members’ request
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