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Analysis on the Legal Control Levels and GHS Classification Information
Status for Strongly Acidic Hazardous Materials
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ABSTRACT

Objective: This study inspected incident cases, legal control levels, and GHS(Globally Harmonized System of Classification and
Labeling of Chemicals) classification results of strong acids such as hydrogen fluoride, hydrogen chloride, nitric acid, and sulfuric
acid, which have been responsible for many recent chemical accidents. As a result, it is deemed necessary for legal control levels
of these strong acids to be revised and GHS classification be managed nation-wide.

Methods: This study inspected incident cases and legal control levels for strong acids such as hydrogen fluoride, hydrogen chloride,
nitric acid, and sulfuric acid. The study analyzed and compared chemical information status and GHS classification results.
Results: There were 76 domestic incidents involving strongly acidic hazardous materials over the five years between 2007 and
2011. They include 37 leakage incidents(46.7%) within a workplace, 30 leakage incidents(39.5%) during transportation, and nine
leakage incidents(13.8%) following an explosion. The strongly acidic materials in question are defined and controlled as toxic
chemicals according to the classes of Substances Requiring Preparation for Accidents, Managed Hazardous Substance, Hazardous
Chemical(corrosive) as set forth under the Enforcement Decree of the Toxic Chemicals Control Act and Rules on Occupational
Safety and Health Standards of Occupational Safety and Health Act. Among them, nitric acid is solely controlled as a class 6
hazardous material, oxidizing liquid, under the Hazardous Chemicals Control Act. The classification results of the EU
ECHA(European Chemicals Agency) CLP(Commission Regulation(EC) No. 790/2009 of 10 August 2009, for the purposes of its
adaptation to technical and scientific progress, Regulation(EC) No 1272/2008 of the European Parliament and of the Council on
classification, labeling and packaging of substances and mixtures) and NIER (National Institute of Environmental Research) are
almost identical for the three chemicals, with the exception of sulfuric acid. Much of the classification information of NITE
(National Institute of Technology and Evaluation) and KOSHA(Korea Occupational Safety and Health Agency, KOSHA) is the
same. NIER provides 12(41.4%) out of 29 classifications, as does KOSHA.

Key words : chemical information, GHS(globally harmonized system), hazardous materials, health and environmental hazard,
toxic chemicals
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Table 1. The number of chemical accidents according to the White Paper of MoE in Korea

No. of accidental releases in

No. of accidental releases during

No. of accidental releases

Year Total workplace transportation following explosion
Total 76 37 30 9
2007 16 7 5 4
2008 17 10 5 2
2009 16 8 7 1
2010 15 5 9 1
2011 12 7 4 1
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Table 2. The comparison on legal control for strong acids in Korea
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Chemical name

. + #
(CAS No.) TCCA OSHA HCCA
T
Hydrogen fluoride Toxic chemicals Hazar doMu?ihemicals -
(7664-39-3) SRPA® .
(Corrosive)
Hydrogen chloride Toxic chemicals Hazar doll\l/[chShemicals -
(7647-01-0) SRPA .
(Corrosive)

o . . . MHS .
Nitric acid Toxic chemicals Hazardous chemicals Hazardous chemicals
(7697-37-2) SRPA (Corrosive) (Oxidizing liquids)

MHS

Sulfuric acid Toxic chemicals

Hazardous chemicals -

(7664-93-9) SRPA (Corrosive)
SMM'
: TCCA : Enforcement decree of the toxic chemicals control act
OSHA : Rules on Occupational Safety And Health Standards
* HCCA : Enforcement decree of the Hazardous Chemicals Control Act
Y SRPA : Substances requiring preparation for accidents
' MHS : Managed hazardous substances
T SMM : Special management material
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Table 3. Chemical information DBs in Korea

Organization

Type of information(No. of chemicals)

Material Safety Data Sheets(15,437)

KOSHA" Chemical Information Cards(15,437)

Overview of hazardous chemicals(15,437)

Summarized MSDS information - smart phone(15,437)

Information on the inventory of existing chemical substances(43,580)

NIER

List and information of hazardous chemicals

(Toxic chemicals, Substances requiring preparation for accidents, Chemicals under observation, etc.)

GHS classifications of Toxic chemicals(842)

NEMA?

Information on the inventory of hazardous chemicals(6,128)

GHS classifications of Hazardous chemicals(2,527)

* Korea occupational safety & health agency(http://www.kosha.net/shdb/msds/main.jsp)
Natlonal institute of environmental research(http://ncis.nier.go.kr/ncis
¥ National emergency management agency(http://www.nema.kr/hazmat/03_search/ghs)

2 919 d(Physical hazards)¥} A7 - &7 54
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Table 4. The comparison of GHS chemical classification result
Chemical Result of GHS chemical classification
name N " . X
(CAS No.) EU ECHA Japan-NITE KOSHA KNIER® NEMA
Acu_t N toxlclty (Iqha_laqon): 3 Corrosive to metals: 1
Skin corrosion/irritation: 1 . .
Acute . Acute toxicity(Inhalation): 2 . .
.. . Serious eye damage/eye . N Corrosive to metals: 1
toxicity(Inhalation): 2 ST Skin corrosion/irritation: 1 .. .
Hydrogen .. . irritation: 1 . Acute toxicity(Oral): 2 .
. Acute toxicity(Oral): 2 . e Serious eye damage/eye . O Corrosive to
fluoride e e Respiratory sensitization: 1 AT Acute toxicity(Skin): 1 R
Acute toxicity(Skin): 1 L irritation: 1 L U metals: 1
(7664-39-3) . Germ cell mutagenicity: 2 . . Acute toxicity(Inhalation): 2
Skin 0 as Respiratory sensitization: 1 . I
L STOT'(Single exposure): 1 . Skin corrosion/irritation: 1
corrosion/irritation: 1 STOT(Single exposure): 1
STOT(Repeated exposure): 1 STOT(Repeated exposure): 1
HAE'(Acute toxicity): 3 P P ’
GUP™": Compressed gas GUP: Compressed gas
Acute toxicity(Oral): 3 Acute toxicity(Oral): 3
GUP : Compressed gas Acu_te toxlclty(lqha_lat{on): 3 Acu}e toxlclty(ln.llii.lat%on): 3
Skin corrosion/irritation: 1 Skin corrosion/irritation: 1
Hydrogen Acute Serious eye damage/eye Serious eye damage/eye GUP: Compressed gas GUP:
chloride toxicity(Inhalation): 3 A gerey A gerey! Acute toxicity(Inhalation): 3 Compressed
. irritation: 1 irritation: 1 . I
(7647-01-0) Skin | 1 Skin corrosion/irritation: 1 gas
corrosion/irritation: 1 Resplratory sensitization: Resplratory sensitization:
STOT (Slngle exposure): 1 STOT' (Single exposure): 1
STOT(Repeated exposure): 1 STOT(Repeated exposure): 1
HAE'(Acute toxicity): 1 HAE'(Acute toxicity): 1
Oxidizing liquids: 1 S Lo
Acute toxicity(Inhalation): 2 ‘Oxldlzmg 11c.1u1.ds.‘ !
S - . M Skin corrosion/irritation: 1
- . Oxidizing liquids: 1 Skin corrosion/irritation: 1 . S L g
Nitric acid Skin Serious eve damage/eve Serious eye damage/eye Oxidizing liquids : 1 Oxidizing
(7697-37-2) irrityation‘ lg Y irritation: 1 Skin corrosion/irritation: 1 liquids: 1

corrosion/irritation: 1
STOT*(Single exposure): 1
STOT(Repeated exposure): 1

Acute toxicity(Inhalation): 2
Skin corrosion/irritation: 1
Serious eye damage/eye

Skin irritation: 1

Sulfuric acid

Respiratory sensitization: 1
STOT(Repeated exposure): 1

Corrosive to metals: 1
Acute toxicity(Inhalation): 2
Skin corrosion/irritation: 1
Serious eye damage/eye
irritation: 1

Corrosive to metals: 1
Acute toxicity(Inhalation): 2 Corrosive to
metals: 1

(7664-93-9)  corrosion/irritation: 1 STOT*(Single exposure): 1 Carcinogenicity: 1A Skin corroglon/lr'rlt'an(')n: *1*
STOT(Repeated exposure): 1  STOT(Single exposure): 1 HAE(Chronic toxicity): 3
HAE(Acute toxicity): 3  STOT(Repeated exposure): 1
HAE(Chronic toxicity): 1
: ECHA : European Chemicals Agency
NITE : National Institute of Technology and Evaluation
t KOSHA : Korea Occupational Safety and Health Agency
b

KNIER : Korea National Institute of Environmental Research
NEMA : National emergency management agency

! , STOT : Specific target organ toxicity

" GUP : Gases under pressure

HAE Hazardous to the aquatic environment

* Classification category in a different classification results of KOSHA and KNIER
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