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Study on the comparison of GHS criteria and classification for chemicals
and the practical use of chemical information database

Kwon Seob Lee'" - Cheol Hong Lim' - Jong Han Lee - Hye Jin Lee!
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'Occupational Safety & Health Research Indtitute, Korea Occupational Safety & Health Agency
2 ndtitute of Environmental and Industrial Medicing, Hanyang University
“Indudtrial Safety and Heelth Bureau, Ministry of Labor

The use of chemicd products to enhance and improve lifeis
awidespread practice worldwide. But dongside the benfits of
these products, there is dso the potentid for adverse effects to
people or the environment. Asaresult, anumber of countries or
organizations have developed laws or regulations over the years
that require information to be prepared and transmitted to those
using chemicals, through labds or Maerid Safety Data Sheets
(MSDS).

While these exidting laws or regulaions are Smilar in marny
respects, their differences are sgnificant enough to result in
different labels or MSDS for the same product in different
countries

Given the redlity of the extensve glabd trade in chemicals
and the need to develop nationd programs to ensure thelr safe
use, trangport, and disposd, it was recognized that a Globally
harmonization system of classification and labeling of

A 1 2007 129 149, A=Y 20081 39 24
F AR o] BN (HAFGA] FAT A5 104-8R1A],

Tel: 042-869-0313, Fax: 042-863-8361, Email: Iks0620@hanmail.net )

chemicals(GHS) would provide the foundation for such
programs.

This study offered complementary details of GHS
classification criteria adopted in Korea by analyzing the
differences in chemica dassfication system between UN and
Korea Ministry of Labor. Also it is proposed that mutual
agreament of information DB used is required by comparing
dassfication resuts of chemicasin Koreg, Japan, and EU. We
offered the lists of information sources useful for chemical
dassfication.

Key Words : Chemicd Information, Classfication, Criteria,
Globaly Harmonization Sysem(GHS), Hedlth
and Environmental Hazard, Labeling, Materid
Safety Data ShestMSDS), Physicel Hazard



.Y E

AE430) o] ue} Al ghs Feks ¢k &
= AEH 07 FrEar glom, o]t &9 TS 45}
o 2L L5 9| 35S ZUglo] Aetate] kst
=3

A4 A A2 55 Qe dheE o] -+ 107t
Fof o]2H, oM & 47kE o] 4te] dleMEHo] fE
QI T A AAIA 0 2 wijd 20000 F 9] A 28 3}t
EAo] 7dtEo] AEstE 1 gl o, oA % mid 400
oF 9] A2 3FshEA o] AR-E a1 QITHE K, 2006; ©]
A4, 2007). o] 8t 3}sHE A AL S o) Tl Eo] 3 -
e o] =2 3stE A O AMEE S7bE AL 9l o, H st
3pehE Bl 93 3 - Y3Ado] HASHA o2 At
oA gtstE Ao ik F oM AREE = -5 QT g
- A ARARTE Qs dEHE A

O

=X BAo] o5k AAALa widkslar 9l om, 3 of f-3)
FEFE 7 7 o] WobA AL JItH Y A4 B 5, 2007).

TR g w7 R | RE S A g Sk Al
A} B2 QA B A2 5 (Material Safety Data Sheets, ©] 3}
MSDSE} ghel| 4] Abg-ate sHeEd ER7Ed R A
S o] gt W&oy 1S AEete] SiTh(ILO, 1990;
IS0, 1994; OSHA, 1998; 54, 2008; 744, 2007). 181}
71 HE B S o] ol M E frARsH | & sf
ARk, 71 o] whitel] AnA 0% T Al tieiA o
ghajt} g2 184 E= MSDSE A 8H F i) f
3 - 8N A7t dol gl upet, of | et & o et
M= s FAR IFEAR BE Ut A= 184
%S & Atk EE g Ul B EYE I E A%
e vl A= 284 o5 7 ATHUN, 2005; 19,
2006; 735 GHS 719121 3], 2006).

whebA] ghet=A o] = A o] BAl A 1 gl @A
3} o] F et o] ket AR, %, 7] ke FEE)
71§15t A 2 wtol] sletEA 5 oF A o v st Al A4
o] Z3}A] 2B (Globally Harmonization System of Classification
and Labdling of chemicals, 0]} GHSE} 8Ho| 7|2 5] 11 7]k g
A EHUN, 2005; Winder, 2005; 9 4%, 2006; 4735 GHS 5
719121 3], 2005; UNER, 2006).

= ellA= GHSell <Jgt s3had 4t - BA AR &
o1& el wmEHof A 2006 9Y 25 A okH WA o) 3%
HAr g 7N sk om, 3 el A= 2007 11 169
ssletEd W AlES N8kt e s -, 2007,
734, 2007). “18] 3L $HerAk 9k 3 (K orea Occupational

RRIIES} RFA v Y ST PRARY FEPY AT 63

Sdety & Hedth Agency, ©]5F KOSHAZ} 3ol A= Fujjof A
eE 1 Qe St d S 410 GHS 2 3e Jej=
frell - A8 S EFskaL w577 55 Daabase(©] 3t DB}
gh3keto] KOSHA 530 | (KOSHANET) = &3l AFd %
1 obd WA FEAT FARI A B A RE Al FEka 9l
Bkl ok 3k, 2007). 18y 31etEd BRE o)
AHEE = AR A B o R QI 3eted
Az - AR A YL gfetEA B AT el A Al st
I 3E el - A8 ERA RS SUs B A
olv], &5 A kel et AlE| A RO EA7F FFA QL A
F 57k 31 Q9] %%, 2006, 3F=4ke] Qb Bk, 2007; EC,
2007; NITE, 2007).

wheba] ol o A= UN(UN, 2005) 3 w85 (%
2008)2] GHSell 25t s}eh=4 o] B2l A7 A7 - 3
7 el o 7 Il hal] vl askar, A g el A 74
o] {iFstofof sk ol theh E R Akel W 55 Al
SHATh 7] GHS 4+ AHE vl asto] ol A=
AEAE FAste el tisto] AlRbekgl 1, shet=4
el AME = Q= eted JRALE DB ligsE AlAlst
o] gt AN TUgE A V2 ARE &84
7 A Sk

>11:1

u)

_—11:

r2> §E o

. A7Yg % Wy

7]
A AL, =50 GHS IR A 15712 nel}
G AT A FIN 713 ol ER3tolo} s B
212 1349 A8k A9} A FA S FYEA
P REAAG P thstol WAL HYFAZ S
sto] ANshITk 9, A, 53191 F{Europeen Urion, )5

iz 3

Zof th 3t GHS ¥+ A3}E 1] w ato] F-Fofl ARE-H+= g1
272l BAsle] F QAo iste] AQtsldth 214 93
A3 273514 B 3 Rl o] shehE A ol A o
g49 = A 9l slekEd JRAE DB ligs 3=

A¥spol AT s

I.2 o

1. UNZt =552 GHS &/7|& Hl1



64 o)A - YHT

o Eq S O]%‘% : Olfﬂl{] : oo]:;q/K .

7k =84 994
UNeJlA] 2005 13} 717 o = 2k7Hsk GHS
(UN, 2005)3} =54 T1A] A|2008-15
Al W B oA W AR g o #3h

2
L
A g
i
2 o
=
gL
toly
o
al
>
1o,
M
i
)
N
tlo
R
=
g
i,
ST

Table13} 74t}
UNQ| &2 91870l ot s}et=4 2] 771+ ZollA
= w1 ko) 7k ol U2 IS Tk A 2,
AP MA T 49 F77]50] wsit w7715l 23
] #] o2 Aol th
w472 8 %'SH*J
of thgk UN % =552 3let-E4 <]
14 = | AT @ﬂr Teble29} 7t}
9

oXx, 1>,

}\O ]-A! 1B! 1C4 T
ShAt i asty

Mo 1o it Hz
i

4

= 5d e g
¢ Q13 A o] £ F-E 918 B o b= Fgure 1 ¢

Qlshiio] -11 Col 1, 7] Fi=71e] 80 Tl HIAI(ECB,
2007 NLM, 2007) <1314 A 9174 =g of) we} 5731 2
3} Ql5}A o)) - 20| Bl G = B o] Qi

Table 1. The comparison of chemicals classification criteria for physical hazards

United Nations Minigtry of Labor in Korea

Explosves Explosves
Undableexplosve 11,1213 14,1516 Ungebleexplosive 1.1,12,1.3,14,15,16
Hammablegeses 1, 2¢ Hammablegasss1
Hammableliquids1, 2, 3, 4* Hammableliquids1,2, 3
Hammablesolids 1, 2 Hammablesolids 1, 2
Hammebleagrosols 1, 2 Hammableagrosals 1, 2
Substances and mixtureswhich, in contact with Substances and mixtureswhich, in contact

water, emit flammablegases 1, 2,3 with water, emit flammablegases 1, 2, 3
Oxidizing geses 1 Oxidizing geses 1
Oxidizingliquids1,2, 3 Oxidizingliquids1,2,3
Oxidizngolids1,2,3 Oxidizingsolids1,2,3
Organic peroxidesA, B, C&D, E&F, G Organic peroxidesA, B, C&D, E&F, G
Gases Under pressure Gases Under pressure

Compressed gas Compressad ges

Liquefied ges Liquefied ges

Refrigerated liquefied gas Refrigerated liquefied gas

Dissolved ges Dissolved ges
SHlf-reactive subgtances and mixtures SHf-rective subgtancesand mixtures
A,B,C&D,E&F G A,B,C&D,E&F G
Pyrophoricliquids 1 Pyrophoricliquids 1
Pyrophoric solids 1 Pyrophoric solids 1
SHf-heating substance and mixtures 1, 2 SHf-heating substance and mixtures 1, 2
Corrosvetometds 1 Corrosvetometds 1

* The item which was not included in a chemicals classification criteria of the Ministry of Labor
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Table 2. The comparison of chemicals classification criteria for health and environmental hazards

United Nations Minigtry of Labor inKorea
Acutetoxidty 1, 2, 3,4,5* Acautetoxiaty 1,2,3,4,5
Sin corrosionvirritation Sin corrosionvirritation
Corroson 1A, 1B,1C Corroson 1
[ritation 2, 3* [rritation 2
Saiouseyedamageleyeiritaion Saiouseyedamageleyeiritaion
1- Ireversbleefectsontheeye 1-Irevershleefectsontheeye
2A - Irritating to eye 2A - Irritating to eye
Respiratory or skin sengtization Respiratory or skin sengtization
Respiratory sengitization 1 Respiraory sengitization 1
Skinsenstization 1
Germcdll mutegenicity 1A, 1B, 2 Germ cdll mutegeniaity 1A, 1B, 2
Cadinogenicity 1A, 1B, 2 Cadinogenicity 1A, 1B, 2
Reproductivetoxicity 1A, 1B, 2 Reproductivetoxicity 1A, 1B, 2
Specific target organ sygem toxicity Specific target organ sygem toxicity
Sngleexposure 1, 2,3 Sngleexposure 1, 2,3
Specific target organ sygemtoxicity Specific target organ sygemtoxicity
Repested exposure 1, 2 Repested exposure 1, 2
Agpiration hezard 1, 2 Agpiration hezard 1, 2
Hazardousto the aquatic environment Hazardousto the aquatic environment
Acutetoxidty 1, 2, 3¢ Acutetoxicity 1,
Chronictoxicity 1,2, 3,4 Chronictoxicity 1,2, 3,4

* The item which was not included in a chemicals classification criteria of the Ministry of Labor

The substance/mixture is a liquid? I

flash point < 93 °C ? I | Not classified I
Category 4
flash point>60°C ? No symbof
Warning

l flash point =23 °C? I Category 3
Warning
boiling point > 35 °C ? I ‘Le—s—l>

Figure 1. The decision logic of flammable liquids for benzene(Flash point : =11 ‘C, Boiling point : 80 C).
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| Are there data and information to evaluate acute toxicity? 'II> | Not classified .

Substance / mixture

Does toxicity data belong to arrangement range?
QOral LDS0 = 6,000 mg/kg body weight

The select toxicity data(ma/kg body weight )
0<RE1=5
5<PE2=50

50< 9 3 < 300

300 < F 4 < 2000

2000 < P2 5 =< 5000

Not classified I

Figure 2. The decision logic of oral acute toxicity for benzene(Oral LD50 930 mg/kg body weight).

E

| Not classified '

Dose the substance have carcinogenicity data?
Yes

Substance / mixture

According to the criteria(carcinogens)
® Known to have carcinogenic potential for humans?

According to the criteria(carcinogens)
e Presumed to have carcinogenic potential for humans?

According to the criteria(carcinogens)
@ Suspected human carcinogens potential for humans?

=
Category 18

| Not classified I

Figure 3. The decision logic of carcinogenicity for benzene(IARC : Group 1, ACGIH A1).
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Table 3. The supply status of GHS chemical classification information in Korea, Japan, and EU

Supply statusof GHS chemicd dassfication information

StateName — : -
Name of Organization (Internet Ste address) Number of chemicas
Korea Koreaoccupdationd safety & hedth agency(KOSHA) a10
(http:/Avww.kosha.net/shdb/msdsimain,jsp)
Japan Nationdl Indtitute of Technology and Evauation(NITE) Laoa
(http:/Amww.safenitego,plghgindex.ntml) ’
European Union European Commission(EC) 330
(http://ec.europa.eu/enterprisafreachvghs_enhtm) ’
Table 4. The result of GHS chemical classification in the KOSHA, NITE, and EC
Chamical reme CASNG. Acutetoxicity(Ord) Carcinogenicity Reproductivetoxicity
KOSHA NITE EC KOSHA NITE EC KOSHA NITE EC
1,1-Dimethylhydrazine 57147 C3 C3 C3 CiB C2 CiB C2 C2 NC
Lindane 58839 C3 C3 C3 C2 C2 NC NC NC ND
3-Amino-1,24-Triazole 61-825 NC NC NC C2 NC NC C2 C2 C2
Ethyl Methane Sulfonate 62500 C4 Cc4 NL C2 C2 NL C2 C2 NL
Methyl lodide 74884 C3 C3 C3 CiB NC C2 NC NC C2
Antimony Potassum Tartrate 28300745 C3 C3 NL ND C2 NL ND ND NL
1,2-Diethylhydrazine 1615801 ND ND NL NC C2 NL C2 C2 NL
1-((2-Methylphenyl)Az0)-2-Negphthdenol ~ 2646-17-5  NC NC NL NC C2 NL ND ND NL
4-Vinylcydohexene 100403 NC C5 NL NC C2 NL C2 C2 NL
Cl.AddRed 114 6459945 ND ND NL NC C2 NL ND ND NL
Dichlorobromomethane 75214 C4 C4 NL C2 C2 NL NC NC NL
Hexachlorobenzene 18741 NC C5 NC CIB C2 CiB Cl Ci1A NC

% C : Category, NC: Not classified, ND: No available data, NL: Not listed
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Table 5. The list of chemicals information database which is used for GHS chemical classification

Lig of chemicasinformation Database
DB1 DB2 DB3 DB4 DB5 DB6 DB7 DB8 DB9 DBI10

Explosives a b c d e f g h i ]

Oxidizing gases

Oxidizing liquids

Oxidizing olids

Hammeable gasss k a b m c d e h [

Hammeableliquids

Hammeble solids

Hammeble agrosols

Gasesunder pressure n a

Sdf-reactive subgtances and mixtures k a

Sdf-heting Substance and mixtures

Pyrophoricliquids

Pyrophoric solids

Substances and mixtureswhich, in contact
with water, emit flanmable gases

Organic peroxides

Corrosveto metds

Acutetoxicity

Skin corrogonvirritation 0 I

Sariouseye damageleyeirritation

Specific target organ system toxicity

Respiratory or skin sengtization 0 m t u c d p h q

Germ cdl mutagenicity

Reproductivetoxicity

Carcinogenicity Vv u t S W X m

Agpiration hazard 0 [ m y p c d

Hazardousto the aguatic environment 0 z I m c d p

¥ a. United Nations: Recommendations on the Transport of Dangerous Goods (UN RTDG)
b. U.S. Department of Transportation (DOT): 2004 Emergency Response Guidebook
¢. Japan National Institute of Technology and Evaluation (NITE): Chemicals Management Information
d. EC: European Commission Adopted Proposal Volume IIT a, b
e. Merck & CO., INC.: The Merck Index (14th Edition)
f. John Wiley & Sons: Sax's Dangerous Properties of Industrial Materials (11th Edition) Volumes 1-3
g. CRCnetBase: CRC Handbook of Chemistry and Physics (88th Edition)
h. Tomes Plus Database
1. 14303 Chemistry Article
j. Korea National Emergency Management Agency: Hazardous material information management system
k. WTO/IPCS & ILO: International Chemical Safety Cards
1. European Chemicals Bureau(ECB): International Uniform Chemical Information Database( [UCLID)
m. U.S. National Library of Medicine(NLM): Databases & Electronic Resources(ChemIDPlus & HSDB)
n. Gases under pressure control act in Korea
0. OECD:: Screening Information Data Set (SIDS) Report
p. EU, Directive 67/548/EEC(Annex I )
q. Korea National Institute Of Toxicological Research: Korea Risk Information System
r. Other Reports and Papers of Journal
s. ACGIH: Threshold Limit Values for Chemical and Physical Agents, and Biological Exposure Indices
t. EC: Regulation(EC) No 1907/2006 of European parliament and of the council
u. IARC: monographs on the evaluation of the carcinogenic risk of chemical to humans
v. Industrial Safety And Health Act in Korea
w. U.S. National Toxicology Program: Report on Carcinogens(RoC)
x. U.S. Enviromental Protection Agency(EPA): Integrated Risk Information System (IRIS)
y. WTO/IPCS: Concise International Chemical Assessment Document (CICADs)
z. U.S. Enviromental Protection Agency(EPA): ECOTOX(ECOTOXicology) database
QSAR: Quantitative Structure Activity Relationship

Classfication of hazards
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