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ABSTRACT

Objectives: Hazard classification is a controversial issue in the new MSDS system in which chemical
companies have to prepare and submit MSDS for chemicals that they manufacture or import to the competent
authorities according to the amended Occupational Safety and Health Act. The aim of this study is to suggest
how to apply and manage harmonized hazard classification criteria and results by investigating current hazard
classification systems and trends.

Methods: The domestic issues about different hazard classification criteria and results were investigated by
reviewing the literature and business outcomes regarding KOSHA. We also checked official and unofficial
reports from the UN to understand international discussion about the topic. Chemical hazard classification
results from agencies providing chemical information were analyzed to compare a harmonized rate between
classifications. Furthermore, a field survey of a few chemical companies was conducted.

Results: Under the related competent authorities, an integrated standard proposal was developed to
harmonize the domestic hazard classification criteria. Although harmonized chemical information is strongly
needed, we recognized the uncertainty and difficulty of harmonized hazard classification from the UN global list
project review. In practice the harmonization rate of the classification was generally low between the
classification in KOSHA, MoE, and EU CLP. Among hazard classes, health hazards largely led the disharmony.
The field survey revealed a change of perception that the main body of chemical information production is
manufacturers. Approaches and solutions about hazard classification issues differed depending on business
size, types of chemical handling, and other factors.

Conclusions: We proposed reasonable ways by time and step to apply hazard classification in the new MSDS
system. Chemical manufacturers should make and offer chemical information including responsible hazard
classifications. The government should primarily accept these classifications, evaluate them by priority, and
support or supervise workplaces in order to communicate reliable chemical information.

Key words: harmonized classification, hazard classification, MSDS
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Chemical Dimethyltin dichloride Di-n-butyl phthalate Dicyclopentadiene
(CAS No. 753-73-1) (CAS No. 84-74-2) (CAS No. 77-73-6)
Sponsor European Chemicals Agency United States Russian Federation
Time Assessment 41.75 days 28.5 days 43.5 days
review 3.1 days 6.9 days 5 days
Proposed Classification Acute Tox. 3(oral) Repr. 1B Flam. Lig. 3
(non-binding agreement) Acute Tox. 3(dermal) Aquatic Acute 1 Acute Tox. 3(oral)
Acute Tox. 2(inhalation) Aqua Acute Tox. b(dermal)
Skin Corr. 1 Acute Tox. 2(inhalation)
Eye Dam. 1 tic Chronic 1 Skin Irrit. 2
Repr. 2 Repr. 2
STOT RE 1 STOT SE 3
Aquatic Acute 3 STOT RE 2
Aquatic Chronic 3 Asp. Tox. 1

Aquatic Acute 1
Aquatic Chronic 2

* Acute Tox.(Acute Toxicity), Skin Corr.(Skin corrosion), Eye Dam.(Serious eye damage), Repr.(Reproductive toxicity), STOT
RE(Specific target organ toxicity-repeated exposure), Flam. Lig.(Flammable liquids), Skin Irrit.(Skin irritation), STOT SE(Specific
target organ toxicity—single exposure), Asp. Tox.(Aspiration hazard)
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Table 2. The history of cooperative project for GHS Classification harmonization in KOSHA"

Year Objective

Result

2011 - Explosives, Organic peroxides, Gases under pressure * Partial agreement on Explosives, Organic peroxides,

(40 chemicals)
- Toxic substances(10 chemicals)

Gases under pressure, and Carcinogenicity

2012 - Harmful factors to be maintained at or below

permissible level(4 chemicals)
- Toxic substances(16 chemicals)

- Physical hazards: (before’) -% — (after’) 100%
- Health and environmental hazards: (before) 30.5% —
(after) 74.6%

2013 - Controlled hazardous substances(20 chemicals)

- Physical hazards: (before) -% — (after) 100%
- Health and Environmental hazards: (before) 46.9% —
(after) 77.6%

2014 - Carcinogenicity(34 chemicals)

- Self-reactive substances and mixtures(7 chemicals)

- Carcinogenicity: (before) ~% — (after) 20.6%
- Self-reactive substances and mixtures: (before) ~% —
(after) 71.4%

2015 - Flammable liquids(28 chemicals)

- Flammable liquids: (before) -% — (after) 67.9%

2016 - Chemicals requiring preparation for accidents(69

chemicals)

- Physical, Health and Environmental hazards: (before)
53.6% — (after) 83.0%

2017 Restricted substances(b8 chemicals)

- Physical, Health and Environmental hazards: (before)
35.5% — (after) 56.3%

2018 Physical hazards(604 chemicals)

- Physical hazards: (before) =% — (after) 100%

“KOSHA : Korea Occupational Safety and Health Agency
T before : harmonization rate before review
T after : harmonization rate after review
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Table 3. The harmonization rate of hazard classification among KOSHA", MoE ", and EU CLP*

Overall hazard

Physical hazard

Health hazard Environmental hazard

\E 604 602 485
n 9 21 173
(harmonization rate) (1.5%) (42.7%) (3.5%) (35.7%)

“KOSHA : Korea Occupational Safety and Health Agency
T MoE : Ministry of Environment

T CLP : Classification, Labelling and Packaging (CLP) Regulation ((EC) No 1272/2008)
¥N : number of target chemicals with hazard classification within each category

I
T harmonization rate :

Journal of Korean Society of Occupational and Environmental Hygiene, 2020: 30(3): 280-291

n . number of chemicals with same classification result among target chemicals
percentage of chemicals with same classification result among target
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Table 4. The harmonization rate of individual hazard classification among KOSHA", MoE™, and EU CLPT

Physical hazards NS§ nl Health hazards NS n
(harmonization rate) (harmonization rate)
Explosives 1 2(18.2%) Acute toxicity(oral) 496 224(45.2%)
Flammable gases 14 11(78.6%) Acute toxicity(dermal) 329 76(23.1%)
Aerosols 0 0(-%) Acute toxicity(inhalation) 376 73(19.4%)
Oxidizing gases 3 2(66.7%) Skin corrosion/irritation 279 126(45.2%)
Gases under pressure 25 22(88.0%) Serious eye damage/eye irritation 325 71(21.8%)
Flammable liquids 65 46(70.8%) Respiratory sensitization 30 15(50.0%)
Flammable solids 4 2(50.0%) Skin sensitization 174 82(47.1%)
Self-reactive substances and 1 0(0.0%) Germ cell mutagenicity 109 46(42.2%)
mixtures
Pyrophoric liquids 1 0(0.0%) Carcinogenicity 208 116(55.8%)
Pyrophoric solids 1(100.0%) Reproductive toxicity 116 57(49.1%)
Self-heating substances and 0 0(-%) - Effects on or via lactation 4 0(0.0%)
mixtures
Substances and mixtures 6 4(66.7%) Specific target organ toxicity
which, in contact with water, -Single exposure
emit flammable gases - Category 1 21 3(14.3%)
Oxidizing liquids 3 1(33.3%) - Category 2 12 0(0.0%)
Oxidizing solids 19 947.7%) - Category 3(respiratory tract 131 43(32.8%)
irritation)
Organic peroxides 0(0.0%) - Category 3(narcotic effects) 28 2(7.1%)
Corrosive to metals 19 3(15.8%) Specific target organ toxicity 227 84(37.0%)
- Repeated exposure
Aspiration hazard 9 2(22.2%)
Environmental hazards NS n

“KOSHA : Korea Occupational Safety and Health Agency

T MoE : Ministry of Environment
T CLP : Classification, Labelling and Packaging (CLP) Regulation ((EC) No 1272/2008)
§N : number of target chemicals with hazard classification within each category
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(harmonization rate)

Hazardous to the aquatic environment

- Acute 383 242(63.2%)
- Chronic 444 160(36.0%)
Hazardous to the ozone layer 3 2(66.7%)

n : number of chemicals with same classification result among target chemicals
Tharmonization rate :
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Table 5. The interagency harmonization rate of health hazard classification

SEHEXIE et

Health hazards

MoE" vs. EU CLPT

MoE vs. KOSHAT

EU CLP vs. KOSHA

nl

NS

nl

NS

nl

§

§ (harmonization ratef) (harmonization rate) (harmonization rate)
Acute toxicity(oral) 478 299(62.6%) 1,312 638(48.6%) 1,405 623(44.3%)
Acute toxicity(dermal) 300 160(53.3%) 561 216(38.5%) 662 154(23.3%)
Acute toxicity(inhalation) 337 163(48.4%) 896 219(24.4%) 943 142(15.1%)
Skin corrosion/irritation 222 176(79.3%) 613 240(39.2%) 1,191 364(30.6%)
Serious eye damage/eye irritation 150 98(65.3%) 660 121(18.3%) 1,383 269(19.5%)
Respiratory sensitization 26 20(76.9%) 42 18(42.9%) 179 54(30.2%)
Skin sensitization 148 115(77.7%) 388 130(33.5%) 873 282(32.3%)
Germ cell mutagenicity 77 53(68.8%) 168 64(38.1%) 726 558(76.9%)
Carcinogenicity 184 150(81.5%) 520 383(73.7%) 1,264 1,026(81.2%)
Reproductive toxicity 94 70(74.5%) 243 131(53.9%) 460 232(50.4%)
Effects on or via lactation 4 1(25.0%) 3 0(0.0%) 19 0(0.0%)
Specific target organ toxicity -
Single exposure
- Category 1 8 4(50.0%) 31 7(22.6%) 64 3(4.7%)
- Category 2 - (%) 25 0(0.0%) 102 0(0.0%)
- Category 3(respiratory tract irritation) 66 55(83.3%) 198 46(23.2%) 533 123(23.1%)
- Category 3(narcotic effects) " 3(27.3%) 79 6(7.6%) 166 37(22.3%)
Specific target organ toxicity - 193 143(74.1%) 577 260(45.1%) 750 154(20.5%)
Repeated exposure
Aspiration hazard 3 2(66.7%) 10 2(20.0%) 255 98(38.4%)

"MoE : Ministry of Environment

T CLP : Classification, Labelling and Packaging (CLP) Regulation ((EC) No 1272/2008)
T KOSHA : Korea Occupational Safety and Health Agency

SN :

number of target chemicals with hazard classification within each category

I'n 1 number of chemicals with same classification result among target chemicals

T harmonization rate :
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<MSDS evaluation>
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and the relevant
information

registration
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concern such as
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controlled?

A
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<MSDS evaluation>
Evaluate consistency between
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information

" Formulation :
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Provide to
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management by using
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additional
formulation*?
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as end user?
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Apply the classification logic of
mixture by using provided
hazard classification information,
and determine whether MSDS
should be made and prepare
MSDS by using the relevant and |_ '
consistent hazard classification

:
: Return to the first step if |
| new substance is produced |
| through reaction, and etc. I

information

mixing the individual substances to produce the mixture
classification of hazardous chemical substance according to public notice of

Korean MoE or harmonized classification according to EU CLP

Figure 1. Reasonable application logic of hazard classification parts in relation to MSDS submission
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