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Abstract - Although chemical substances have greatly contributed to prosperous human life and industrial
development and made a great contribution to humanity, some dangerous substances are harmful to health and
the environment. Thus, so long ago developed countries have also established strict safety standards. Korea is
growing into a major chemical market, accounting for 3.4% of the global chemical market. The domestic laws
related to chemical substances are similar to foreign countries, but there are many differences in detail, posing
a lot of risks to safety, health and the environment as well as causing many problems in industry. In order to im-
prove these problems, this study carried out to unify the domestic chemical law and the international stand-
ardization system (GHS) and to solve the trade barriers in the export and import by industry. In addition, re-
searchers proposed a unified approach to classification and division of physical hazards, as advanced as devel-
oped nations, as a basis for prevention and response to accidents in dangerous goods.
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Fig. 1. Chemicals hazard symbols.
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Table 1. UN-Globally Harmonized System of classification and labelling of chemicals(GHS)

Physical hazards Health , Environment hazards
Class Category, Type Class Category, Type
Oral
Dermal
1.Explosives Un.?tz?b.le Explosive Ac.uFe Gases 1,2,34,5
Division 1.1~1.6 toxicity
Inhalation Vapours
Dusts and Mists

-flammable gases

Category 1, 2
1(Sub- 1A, 1B, 1
2.Flammable Gases -Pyrophoric gases Skin corrosion/irritation (Sub catego;y 3 > 1B, 10),
-Chemically unstable gases ?
Category A, B
3.Aerosol Category 1, 2, 3 )
- Serious eye damage/eye Irritation 1, 2/2A, 2B
4.0xidizing Gases Category 1
Compressed gas Respiratory
i i i sensitization
5.Gases under pressure . L1queﬁe'd ga.s Resplrat.o%'y c.)r skin 1(Sub-category 1A, 1B)*
Refrigerated liquefied gas sensitization . .
Dissolved gas skin sensitization

6.Flammable liquids Category 1, 2, 3 4 Germ cell mutagenicity 1(1A, 1B), 2
7.Flammable Solids Category 1, 2 Carcinogenicity 1(1A, 1B), 2
8.Self-reactive 1(1A, 1B), 2, Additional
substances and Type A~G Rproductive toxicity category for effects on or
mixtures via lactation
Specific target organ toxicit L, 23
9.Pyrophoric liquids Category 1 pe . & & Y (respiratory tract irritation;
single exposure .
narcoticeffects)
ifi icityY
10.Pyrophoric Solids Category 1 Specific target organ toxicity 1,2
repeated exposure
11.Self-heating
substances and Category 1, 2 Aspiration hazard 1,2
mixtures
12.Water-reactive
substances and Category 1, 2, 3 Short-term (acute) Acute 1,
mixtures hazard icute é’
cute
13.0xidizing Liquids Category 1, 2, 3 Hazardous to the
aquatic
14,0xidizing Solids Category 1, 2, 3 environment Chronic 1,
Long-term (chronic) Chronic 2,
15.0rganic peroxides Type A~G hazard Chronic 3,
Chronic 4
16.Corrosive to metals Category 1
17.Desensitized Hazardous to the ozone layer 1

Category 1, 2, 3, 4

explosives

KIGAS Vol. 21, No. 4, August, 2017 - 32 -



SR EEEEREREDE
el ¢b7, 34 ol ¥ 4 Qom setEad

Aoy *34:?01 =, §3, 98, S-S 23359
GHSAI =7} HA= zmm Atk

UN-GHS A A= 20179 @A) 72} M o]
Uxso d AR R e EF, BEAE
Y3t f\l 7|02} o= BFskal 2zt iﬂ%i 1=
ZA BF BAHY FEYA B EAH UF
= ME}

UN- 31824 $e] A 2384 =(GHS) S

PR ESHPA, el 2 A8l
Aor Rty Edo] Zte 1f A wet
5 553 ate] #esta Aok olFdlA 7H 7]
Bol & AL 49 AP E(Risk degree)ol we}
229l TRo| Hojof sk 2008 &3 3|9
4k3} 73 A ALL] ©) ALS] (UN-ECE) ©ll A 20081 F-E]
AAZHo =z FstEd A FATEIAS

GHS)E Al&3l== ?_Ls}cﬁ tH2].

SFygts o] AIRE 20069 HE EX¥EE =
Y3FAA T FA7ho %01?& Ho] @ol $x3] A
2= A B3k = Aotk A 5YH J|EL
2 AW olFslr] 4 FAEY FRAY
A2="lo] AFE ZolH, E3 7|EA=H gle
I7FEONA HFE FstEA A AAE AT T
T Qo] slEEH) td Al Bk 8ol 7
6} | =t

—

HA GHSTHAZESA =9 ?“iﬂﬁl]” =93}
sk A@A3 1770, A8 1070, B F304d 2
M= %1 AEo] Jom FaHEs :’E H200(=¢]
), H300(717), H400(3H4), olir=2] =21 P200

ofn

), P300(tH-8), P400(A178), P500(Z71) 2.2 A|A]

g 5

1=

Ao 9&& g

o]

7—} T2 Ae7}5 2] (Building Block Approa-
chyell oJaf], 2t Al2=gle] ojud F-2-& H-8A2dA
E AHraA A 7 vk 2y oW AJ2H)
O] GHSY| g3 x3sla, I A"l 2 GHSE
A8 7§—°r, A8 He e dB8S Tk &
o A& E9, o= AlzEo] FetEde] WS
ogos dod, x3td EFTEH A 3
GHSA| =S wetof gk

A A]

ola Aed ARATS 711G Al2E)

H o

T2
W, shetEd e
HEHo| GHSAI == HJ%

|l B3] 71 Ea]x%_,,]su-l
A, A SolA we

- 33 -

oo g sl B3 A
U AHEEE BE SEHEAS S EE3HGHS)
Awe} ST BH Hs Yo BF, TE
AA ] FUs}t Wk AASLA 5
2. g7 Ui H 2y
21. U S5Ed #d ¥

UN- 38t #e] A %2342 (GHS) S 9
OH/H B2 X984, AR5 ‘% LGRS RN
i —r'-rrb—]’_l_. iél_ol = % % éoﬂ tq—E}— —E-—%

she] A= oz 3 E)skar ok 2008
ﬁ&ﬁpﬂ«l 23} 73 A Ake] o] AL3] (UN-ECE) ¢l A 20083
FE A AAR R SEEd kiAo SARE
A =(GHS)E AH&St=S dasklth GHS ¥
g WA vl geFsier eivete] A9 8
SEde Be #3, Fx9 Aokl wet 84
A= gElsta, 42 e MRl oste] #elst
I Qith GHSOl A&5= f-evhete] #aH L 9
FESAAEE S HIREt AFFA R, 518}

SR, aevkakdAEy 9 skt &
o] Utk

22, S 35t HE 2 2F AA
(1) AFELFA A (Safety Control of Hazar-
dous Materials Act)
Aol A% AT D Lt oo HE o
felo] B8 A AT APER AT 919
S UAE FFo kS A7) fAelw 93

=

FARABM S A, BIAY 5 2= NPT
& AF AT, A2F AL TA, AT A
AR D FFARD, AT ASHLA, A

55 A7|M-SAEA, Aew AAHANA 5 HE 2L
AL &2F 2o g sty zZHzbe] {19
EHE]—OZ] Il 9 AHFEL (A= BEEAAS

2 J":]'[S].

(2) 832 B2 (Chemicals Control Act)
SEHEA R A% 29 9 H 9 feldd
A o, ﬂfﬂu?él«] HA g, etEA AbaL o

2 L BHOE shu s AnelHe] BFHA
A %%%@ A7hed, Aged, 28 9

AladiH B 5 4o TR wet 47 gEoh
°Et'é_u 3% (1) Hxvﬂl e S48 754
A @ollA APEES] WS Y 5 AE WHLD50)

o] 300mg/ks 13kl BHAEH, @) EAF et
FAATYEAANDANA ADEEY Hr-E =Y F

9l KLD50)°] 1,000mg/ke 13! 8= (3) A

S

831 %] #2137 A43 2017 8€



[e]
olEg - AlEY

27l gk FAFUFAAA 7Y 3712 v & Apardiel =&
N A ANBTE 7o v Y F e ' % 1. ZE¢v)5}o] = (Formaldehyde 50-00-0)

D T dstel= B olE 1% ol
=t

2. W" 3to]=2bzl(Methyl hydrazine 60-34-4)

sl stol=gkxl gl o) 1% o) SR

=gE T A4 FHEE TEsid 19

(LC50, 4hr)7} 2,500ppm 3}-0-3)
)l shst=d, Exlolvy

= 2~ o
FeE 7Y &

o]sle] At 10mg/L ©]3}
1HAZ =EAZ % A
AE FHE(LC50, 4hr)7}

AT

d

she FeE R TR

&

Table 2. The Comparison of physical and chemical hazard Classification by UN and other Korean depart-

ments(2017)
un- ional Fi Ministry of sy of Ministry of Trade, | , MMSUY of
Reeulations National Fire Agency Environment Employment and Industry and Ener. Agriculture, Forestry
g Labor y &y and Livestock
1.Explosives Explosives Explosives or Explosives Explosives or Explosives or

Explosive substances

Explosive substances

Explosive substances

2 .Flammable Gases

Flammable Gases

Flammable Gases

Flammable Gases

Flammable Gases

Flammable Gases

3.Aerosol

Aerosol

Flammable Aerosol

Flammable Aerosol

Flammable Aerosol

Flammable Aerosol

4.0xidizing Gases

Oxidizing Gases

Oxidizing
Gases

Oxidizing Gases

Oxidizing Gases

Oxidizing Gases

5.Gases under
pressure

Gases under pressure

Gases under pressure

Gases under pressure

Gases under pressure

Gases under pressure

6.Flammable liquids

Flammable liquids

Flammable liquids

Flammable liquids

Flammable liquids

Flammable liquids

7.Flammable Solids

Flammable Solids

Flammable Solids

Flammable Solids

Flammable Solids

Flammable Solids

8.Self-reactive
substances and
mixtures

Self-reactive
substances and
mixtures

Self-reactive
substances and
mixtures

Self-reactive
substances and
mixtures

Self-reactive
substances

Self-reactive
substances

9.Pyrophoric liquids

Pyrophoric liquids

Pyrophoric liquids

Pyrophoric liquids

Pyrophoric liquids

Pyrophoric liquids

10.Pyrophoric
Solids

Pyrophoric Solids

Pyrophoric Solids

Pyrophoric Solids

Self-ignition
Solids

Pyrophoric Solids

11.Sef-heating
substaces and
mixtures

Sef-heating substaces
and mixtures

Sef-heating substaces
and mixtures

Sef-heating substaces
and mixtures

Sef-heating substaces
and mixtures

Sef-heating substaces

12.Water-reactive
substances and

Water-reative
substances and

Water-reative
substances and

Water-reative
substances and

Water-reative
substances and

Water-reative
substances and

mixtures mixtures mixtures mixtures mixtures mixtures
13.0xidizing .. - .o . Lo
Liquids Oxidizing Liquids Oxidizing Liquids Oxidizing Liquids Oxidizing Liquids Oxidizing Liquids

14.0xidizing Solids

Oxidizing Solids

Oxidizing Solids

Oxidizing Solids

Oxidizing Solids

Oxidizing Solids

15.0rganic
peroxides

Organic peroxides

Organic peroxides

Organic peroxides

Organic peroxides

Organic peroxides

16.Corrosive to
metals

Corrosive to metals

Corrosive to metals

Corrosive to metals

Corrosive to metals

Corrosive to metals

17 Desensitized
explosives

Desensitized
explosives
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Table 3. The Comparison of physical hazard categories by UN and other Korean departments(2017)

Minis f Minis f
UN- National Fire Ministry of misiry o Ministry of Trade, . mistry o
Regulations Agency Environment Employment and Industry and Energy Agriculture, Forestry
e Labor ) and Livestock
Category Category Category Category Category Category

1.Unstable Explosive
Division 1.1~1.6

Unstable Explosive
Division 1.1~1.6

Unstable Explosive
or Explosive
substances
Division 1.1~1.6

Unstable Explosive
Division 1.1~1.6

Unstable Explosive
or Explosive
substances
Division 1.1~1.6

Unstable Explosive
or Explosive
substances
Division 1.1~1.6

2.flammable gases

-flammable gases

Category 1, 2 Category 1, 2
-Pyrophoric gases -Pyrophoric gases -flammable gases -flammable gases -flammable gases -flammable gases
-Chemically unstable | -Chemically Category 1, 2 Category 1, 2 Category 1, 2 Category 1, 2
gases unstable gases
Category A, B Category A, B
3.Category 1, 2, 3 Category 1, 2, 3 Category 1, 2 Category 1, 2 Category 1, 2 Category 1, 2
4.Category 1 Category 1 Category 1 Category 1 Category 1 Category 1

5.Compressed gas
Liquefied gas
Refrigerated liquefied
gas
Dissolved gas

Compressed gas
Liquefied gas
Refrigerated
liquefied gas
Dissolved gas

Compressed gas
Liquefied gas
Refrigerated
liquefied gas
Dissolved gas

Compressed gas
Liquefied gas
Refrigerated
liquefied gas
Dissolved gas

Compressed gas
Liquefied gas
Refrigerated
liquefied gas
Dissolved gas

Compressed gas
Liquefied gas
Refrigerated
liquefied gas
Dissolved gas

6.Category 1, 2, 3 4

Category 1, 2, 3 4

Category 1, 2, 3

Category 1, 2, 3

Category 1, 2, 3 4

Category 1, 2, 3 4

7.Category 1, 2 Category 1, 2 Category 1, 2 Category 1, 2 Category 1, 2 Category 1, 2(
8.Type A~G Type A-G 1(3;;;@;1(—»7 Type A-G Type A-G 1();;;102}(;
9.Category 1 Category 1 Category 1 Category 1 Category 1 Category 1
10.Category 1 Category 1 Category 1 Category 1 Category 1 Category 1
11.Category 1, 2 Category 1, 2 Category 1, 2 Category 1, 2 Category 1, 2 Category 1, 2
12.Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3
13.Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3
14.Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3
15.Type A~G Type A~G ]()Ti;:eiof\;; Type A~G Type A~G %;";02}('})7
16.Category 1 Category 1 Category 1 Category 1 Category 1 Category 1

17.Category 1, 2, 3, 4

Category 1, 2, 3, 4

233. Y& 5%
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Table 4. Physical hazard classification by other countries(2017)

United Nations

Europe

USA

Japan

China

Class

Category

Category

Category

Category

Category

1.Explosives

Unstable Explosive
Division 1.1~1.6

Unstable Explosive
Division 1.1~1.6

Unstable Explosive
Division 1.1~1.6

Unstable Explosive
Division 1.1~1.6

Unstable Explosive
Division 1.1~1.6

-flammable gases

Category 1, 2 -flammable gases

2.Flammable -Pyrophoric gases & -flammable gases

. - Category 1, 2 -
Gases -Chemically Pyrophoric gases Category 1, 2

unstable gases P g
Category A, B

3.Aerosol Category 1, 2, 3 Category 1, 2, 3 Category 1, 2 Category 1, 2, 3 Category 1, 2, 3

4.0xidizing Gases | Category 1 Category 1 Category 1 Category 1 Category 1

5.Gases under

Compressed gas
Liquefied gas
Refrigerated

Compressed gas
Liquefied gas
Refrigerated

Compressed gas
Liquefied gas
Refrigerated

Compressed gas
Liquefied gas
Refrigerated

Compressed gas
Liquefied gas
Refrigerated

mixtures

pressure liquefied gas liquefied gas liquefied gas liquefied gas liquefied gas
Dissolved gas Dissolved gas Dissolved gas) Dissolved gas Dissolved gas

6.Flammabl

Jiqui dsa ¢ Category 1, 2, 3 4| Category 1, 2, 3 Category 1, 2, 3, 4| Category 1, 2, 3, 4| Category 1, 2, 3,4
7. Flammabl

Solids able Category 1, 2 Category 1, 2, Category 1, 2, Category 1, 2, Category 1, 2
8.Self-reactive

substances and Type A~G Type A~G Type A~G Type A~G Type A~G

mixtures
9.1fyr(.)ph0nc Category 1 Category 1 Category 1 Category 1 Category 1

liquids
lO.IS’zlri(;I:honc Category 1 Category 1 Category 1 Category 1 Category 1
11.Sef-heating

substaces and Category 1, 2 Category 1, 2 Category 1, 2 Category 1, 2 Category 1, 2

12.Water reative
substances and

Category 1, 2, 3

Category 1, 2, 3

Category 1, 2, 3

Category 1, 2, 3

Category 1, 2, 3

mixtures
IS'O.X 1d.1zlng Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3
Liquids
14V(S)c);lli(jiiszmg Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3 Category 1, 2, 3
13Organic Type A-G Type A~G Type A-G Type A~G Type A~G
peroxides ype yp ype YP! ype
16.C ive t
OTTostve 1o Category 1 Category 1 Category 1 Category 1 Category 1
metals
17 Desensitized
1, 2 4 - - _ _
explosives Category 1,2, 3
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Table 5. Substances that have different GHS physical hazard classification result in Korea

Material name CAS No Ministry of Ministry of Environment Ministry of Publ} ¢ Safety
Employment and Labor and Security
) ) Liquefied gas
Bromomethane 74-83-9 Gases .unde'r pressure : Gases. und?r pressure: Category 2
Liquefied gas Liquefied gas
Gases under pressure
Nickel carbonyl 13463-39-3 Health hazards F able liquids Fla ble liquids
Category 2 Category 2
idizing solids: idizing solids:
Permanganates 7783-98-4 Health hazards Oxidizing solids Oxidizing solids
Category 2 Category 2
Chromic acid 1333-82-0 Health hazards Oxidizing solids: Oxidizing solids:
Category 2 Category 2
Bromoacetone 508.31-2 Flammable liquids Flammable liquids Flammable liquids
Category 3 Category 3 Category 3
Phosphorus 1314-80-3 Water-reactive substances: Water-reactive substances: Water-reactive substances:
pentasulfide category 2 category 1 category 2

Table 6. Harmonized classification system of physical and chemical hazard of chemical substances in

Korea
Class Category Class Category Class Category
4.0xidizing Gases Category 1
11.Self-heati
Unsta})le Compressed gas :ebstaiiznfn d Category
explosives 5.Gases under Liquefied gas u. 1, 2
pressure Refrigerated liquefied gas mixtures
Division 1.1 Dissolved gas
1.Explosives Division 1.2
Division 1.3 12.Water-reactive
oo 6.Flammable Category substances and Category
Division 1.4 liquids 1,2 3 4 : 1,23
Division 1.5 mixtures
Division 1.6 c 13.0xidizi c
o ategory .Oxidizing ategory
7.Flammable Solids L2 Liquids 123
Flammable
gases 8.Self-reactive Cateco
Category 1 substances and Type A~ G 14.0xidizing Solids 1 2g gy
2.Flammable Category 2 mixtures >
Gases -Pyrophoric gases
Lo 9.Pyrophoric 15.0rganic Type
1f- Ses 1
Self-ignition gases liquids Category peroxides A~G
Category 10.Pyrophoric 16.Corrosive to
.Aerosol 1 1
3.Aeroso .23 Solids Category metals Category

1. 2944528 UN-RTDG, ERG, 14303 &84,
Merck-Index, CRC 3 =& Sax’s HG, Beilstein
Handbook, KOSHANET, TOMES,

2. 4k HA) / A= UN-RTDG, ERG, ILO ICSC,
14303 3}8H43Z, Merck-Index, CRC =5,
Sax’s HG, Beilstein Handbook, KOSHANET,
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3. U8 A/ A= UN-RTDG, ERG, ILO ICSC,
IUCLID, NLM, 143033}8}4-3, Merck Index,
CRC #=E5, TOMES,

4, AU EH/EVRSAHEE-S UNRIDG, ERG,
IUCLID, 14303 3}3}/¢3%, Merck Index, CRC
GRS

5. A7 REAEER/ 71282 UNRRIDG, ERG,
ILO ICSC, IUCLID, 14303 3}8}43%, Merck
Index =S 2 A &34}
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