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Abstract : Qualifying quantities (upper tier (UT) and lower tier (LT)) are designated for
the regulation of toxic substances. In this study, we aimed to establish systematic criteria
for the qualifying quantities by comparing the South of Korea chemical control act with
the European Seveso III Directive (Seveso III). In Seveso III, qualifying quantities are
defined as “hazard categories” applying GHS (Globally Harmonized System of
Classification and Labelling of Chemicals), and LTR (lower-tier requirements) and UTR
(upper-tier requirements) are determined. The Pro HC (proposed hazard categories)
were relevant to the GHS classification of toxic substances and were compared with the
currently regulated qualifying quantities. Furthermore, we estimated the Pro LTR
(proposed lower-tier requirements) and Pro UTR (proposed upper-tier requirements)
corresponding to each Pro HC. Consequently, it was supposed that LT and UT were
selected based on GHS like those of Seveso IIl. Therefore, designation criteria for
qualifying quantities should be established by setting the Pro HC such as in Seveso III,
rather than designating the qualifying quantities of toxic substances by itself individually.
In addition, qualifying quantities should not be delegated to GHS classifications (H302,
H341, H411) that do not meet the criteria for the designation of toxic substances, and the
corresponding substances should be excluded from classification as toxic substances.
This study provides insights into the selection of hazard categories and criteria for
qualifying quantities of toxic substances.

Key Words : GHS, hazard categories, seveso III directive, toxic substance, upper and
lower tier qualifying quantities
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‘Directive 2012/18/EU of the European Parliament and
of the Council of 4 July 2012 on the control of major-
accident hazards involving dangerous substances, amending
and subsequently repealing Council Directive 96/82/EC’
+= 9™ Seveso III Directive(©]3} Seveso = E2]m,
201249 7HAE 0] 20159 69 1AUEE A= 9lch
o] A ef| wz} 918 E2l(dangerous substances)S 2
H3 4= 913l UTR (upper-tier requirements, ©]5} EU
UTR)Z} LTR (lower-tier requirements, ©]3} EU LTR)S
AR 4= AP, Seveso HI A 71 2 *olH
2 ‘Regulation (EC) No 1272/2008 of the European
Parliament and of the Council of 16 December 2008 on
classification, labelling and packaging of substances and
mixtures, amending and repealing Directives 67/548/EEC
and 1999/45/EC, and amending Regulation (EC) No
1907/2006(¢]3} EU CLPYy9] ={lo|t}. EU CLP=
United Nationso]| 4] %3t ‘Globally Harmonized System
of Classification and Labelling of Chemicals(3}8}-&%2]
BR 9 EA7IE) AAES A, olsh GHSY
Agateey. GHse shehdel Eeld w4
(physical hazards), A7 3l/d(health hazards)¥} &7
-+l A (environment hazards)?] ¥ HF5S ERAA
2 Jer gur,

Seveso 9] {4 4FH(qualifying quantity)> Annex I
2aAeld Aska gk
Part 1(categories of dangerous substances, |3 =2 ®
F)L2 GHS & wZ Gl FE(hazard categories,
01'5} EU HC)of| w2} EU LTR¥} EU UTRO| %% & o]

, Part 2(named dangerous substances, WHE 93
C'xl)l— 48%0] WI2 AAE o] T FEER T
EU LTR¥} EU UTRo| #AV=o] Qlth 2, Seveso III
< oFer=d o) GHS +& & 34 Aol webs EU
LTRY} EU UTRE A5ty sletadS A5 #est
© A= g 4 gl

ChA] ), shshAbol el A8l Ash Seveso M
Lower tier?} Upper tiergl= F A4S Fo HA, 1+
3270w A SuEE AE Bk fAAEe
T 5 Ak % 5 AR BE seEds 44
(hazard)?} FF4E WHATE R risko] ket Bah
A ADE AEHOR FAY She Awoleh che He
e BAME P4 AYAAAL, $1L EU
HCE 71208 1445we ATt Holth

B QAT ) $5820) 450 ol At
Al E=A] Yot A} skl ESE, Seveso 9]

(dangerous substances, 9%

10

ot vaste] fERA P4 ATHe]
QLA SIS, o o R FERAL| R4

of et 7]&(criteria)} 913

A3 shedet.

Y (hazard category) S

0
0
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H

2. A7 Che A

2.1. oACHAt

e aterel A A2021-1045 (3RS £
F 9 A o #Rb FW)PJ (3 4](elst A
2021-104%)70] §=22S E Lt BHE As)
Atk =549 GHS £/ &5 1A EF-FAE
5o, v%%” E ?f"é#o% A|2022- 70§3)E At
g3}9ich oh, 1 94 Atz oA e
ot ‘EFOﬂ oHDPo} 3% AR B9 s
g 232 ?J Z2ol|A Adde] A
ARl 75‘% FAE Fﬁz# F & AoA= AlYst
gr}, 9EEz poWFsL Zouh AR021-1045.9)
GHS £7"9¢} #As5)o] 2 75‘ e 4=
TLESLA, 18S9 GHS 571 oL CAS ¥HE
7} o 7N EAsks AL st SE R etk
oo} T2 o r {EEAS golst 2yt F 1,247
o] A=t

2.2. Seveso llle| H& =2k

Seveso M€ Part 1.2 EU HCo|| 2J8] 7+42=2KEU LTR
9 EU UTR)S AHg5HA| Er} of| = Part 10] whe} 217
urex] B3 9 F3lE(selfreactive substances and
mixtures) 4] A9} B2 725 EU LTR 4 EU UTRo]
7} 10:= % 50=0|w A7ald 5/8=d(acute toxiC)
JHE 12 EU LTR 4 EU U'IRO] Z} 5E} 20E0]a
29} 3(F9] =2 A0o| FHE S0ET} 20050 ?rﬂ
Fo] itk 8|11 =AY 374 S5l Ad(hazardous to the
aquatic environment) o3 & 1oy 7H4 L& 12 EU
LTR¥} EU UTRS 7z} 100E1} 200E> 0]t}

dlE Eof A3} Aleks} 4~2(I)(Dimercury dicyanide
oxide (CAS no. 1335-31-5))2 #2021-104% 0] whe} =
g 24 4 2(H201), 57d=73-7+F 92 3 (H301),
SA58-4T FE O3H31), SA85E-FY
3(H331), 54 #847] =4-8H s 48 2 (H373),
AT el w4 A 1(H400), =82HE R84
ghg FE 1(H410)2 -2 FoH?. BU HC whe} H201-S
Pla, H331-2 H2, H4003} H4102 E1 0 dFdwn, 2
Ao 714 B¢l EU HC(Pla)¢l EU LTRE 10Ex}
EU UTRE 50E90 =2 A3)|ZcE (Table 1).
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Table 1. EU HC, EU LTR and EU UTR of dimercury dicyanide
oxide

EU HC' EU LTR | EU UTR
H201 Pla Explosives, explosives 1.1 10 50
H301 - -
H311 - -
331 H2 Acutg Toxic Category 3, 50 200
inhalation exposure route
H373 - -
H400 El ‘Hazardous to the Aquatic 100 200
Environment category Acute 1
El Hazardous to the Aquatic
H410 Environment category Chronic 1 100 200

" HC : Hazard Categories

W, Part 2= 718 48% 3shEd<tol| dfs EU
LTRY} EU UTRo] A =of Qlth o2 ZFUHs|=
(Concentration = 90%)= GHS &3} ¥ ¢lo] EU
LTR 5& 9 EU UTR 50&7¢ 8 FAxo] gt}

Abek AlQEsl =21 A" FrEEE 12475 of
3lo] EU LTRZ} EU UTRS AH43+4It)

frsEdo] Part 29| 48%0] sishH € EU
LTR¥} EU UTRE ARg3HL, o] o= ZF =39
:'

L=Ex0] EXAY nAE FA5H0] Seveso 112
part 1 A% AAS BT 4 Gn] BB 35

Gore ezmei
Seveso T11 part 1 A A1S =I5k} ¥ AToA] Aloke)
Y% FE(Proposed hazard categories, ©|3} Pro HC)S
WET, Pro HCOp ARk ARKEL SIS
(Proposed lower-tier requirements, ©]3} Pro LTR)Z} A|
oFEl AT+ 4=2K(Proposed upper-tier requirements, ©|
3} Pro UTR)S Al it ofo] we} 1247% 58
Yol AkE FASES Ttela WA §EEAe) 7
Hepeat vimaloick il $524 % AIE 774
St W §5 2 AT RS S LTV |
E nuto g F4eF] 5L Seveso I part 29} -F
A o= AjkE WY 13 =% (Proposed named
dangerous substances)® W= LE3}% T

2.4. &4
27 BEA2 JAMOVI (version 2258 ]85t
Spearman “JHEA 0.2 A HFS S35koih

BHROIYBHE|R|, H|37H H|65, 2022

w

N s L

3.1.¢997Z1}
311 EU ¥ REEE ¥ Hln

=54 1,247%5 Seveso 1II EU HCof| w2} EU f
A ARt A3 Part 1 7]<E 957, Part 2 7]
33%1} Seveso IIof] FLE R 4= B2 257202 H
25| ¢ thTable 2).

o2 S0, Table 20]4] EU LTR 5E&3} EU UTR 20
EoR ERH 542 T 125F2% 12352 Part
1o]| oJafjA] U R] 222 Part 2] 2JajA] A= QT
YA A2022-7035 A4k ©5hH LT 5E3 UT 20

Eo] EEHL 1Fot}

EU 4433 522 74430 BA4S do}
7] SJ8) A B4S stk 2 gkl AT AE

~—

(Shapiro-Wilk) A3k, A5/l F3FshA] S5ked(p<.001
H R4 AHA QD 23] ouk(Spearman's tho) A EHA]
2 oo} QITtH(Table 3).

>

Table 2. Number of toxic substances by LT, UT, EU LTR and
EU UTR

LT or | UT or | No. by N%Uby LT or | UT or | No. by N%Uby
ORI VR AR - RN - VR S
LR | UR Ut g omouw o our | PR

ool ay | 5 | 200 268
!

- ! o | 5 40 3
02 | 1 4 | s 0 | 2
03 | 075 @ 1020 @ | o
03 | 15 7 i 0 50 | 2 21
0.4 3 - 0 0w @
05 | 2 a | 20 100 @ | @
06 | 3 1 20 | 400 @ 478
! 20 | 50 20 | 500 @ 229
1 40 ! 20 ) 34
400 1 25 250 )
> 20 | 9 0 00 13
> 4 | 2 40 - 41
2 0 10 50 200 3&;‘
> 100 | 74 100 | 200 386

400 7 100 500 7

0 | 4 200 | 500 46
5 20 ! léf 500 | 2000 )
5 0 s 500 | 5000 )
5 50 @ | No | No 257

" The number in parentheses is the number of toxic substances selected by
Part 2.
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Table 3. Correlation of EU LTR, EU UTR and LT, UT

EU LTR | EU UTR LT UT
EU LTR —
EU UTR 0.762™" —
LT 0.817"™ 0.61"™ —
UT 0.83"™ 0.644™ 0.893"" —
™'p<.001

EU LTRI} LT9] Spearman's tho+= 0.817(p<.001)o]|
EU UTR3} UT9] Spearman's rtho+= 0.644(p<.001)2 A=
=& ARAI7E Q18L& EU LTRo] # %o whe} LT
= AAAL EU UTRo] AA wfj UT= AR BeFE 23
t} LT} UT7} GHSE ¥H3t EU HCZ 414 % EU LTR
9 EU UTRY} Aol Sla= Elskith

ChAE Part 20| whel AAJE F85FE A LJstal Part
1o o3t A= AT 243}, EU LTRE F4 5
EofA o 200E 0|3l EU UTRS 24 1Eo||A] |
500E R Uitk LT+ 24 022004 Foff 40=
ol UT& 4 1E4 o 500:=0]cKTable 2). =,
gojgto® wmelw ) Aol o Ao o
TAERE Aol 9L o= fHel vl o 22 =
Fastole 12 2o = weEd & Sloke &l
t &0, 554 5 257%2 EU HCo| F3tsh= GHS
T2o] ol AT EE ABT 4 7]l Seveso I
of oJsir= 91 =4l sigstAl =Tk

I

3.1.2. RE S| MOt 93 TEI RHLY
FEEde GHS 23 12 vast Pro
HCE 473}l Pro HCSF AZ == LTS UTE o=
Zsto] AbE #74%H(Pro LTR¥} Pro UTR)Z H-5+
Sheltt. 1 83} Table 49} o] GHS o] w2} Pro
HC®} 914%= Pro LTRY} Pro UTRE o5& = S
k.

FAHEHH code)s A2021-1045'7¢] HHELE
ARESHATE ol & Bol, H300S FA5A AT 77 1
25 #Is AT AR A el 2urt 3l
o ok H3002 57854 A 13 200 B AR
o] & Aolld= olE 28kl #Iske] H300-13}
H300-29} o] QJol= FZste] H7|5k3lr

Table 45 ¥ Pro HC= EU HCHE} & AJEE|o Q)
th & S0l AP AA F-22(H225)9} 3(H226)
EU HCoJl 4] P5b& EU LTR 50E3} EU UTR 200E.2.
2 J1gEch AT Pro HCOJl A= - 2= Pro P3O.2
Pro LTR 5% Pro UTR 200822 A1, T2 3 Pro
P4E Pro LTR 20% Pro UTR 400502 AFc}.

12

AR 3 FHEA T8 19) BU HCE HIOE,
FHEA TH 29 TR AFYADS H22 FEAC,
Uk Pro HCOlA F4%EA S99 T8 1(Pro HS
714 A7}sF FLE0 2 Pro LTRY} Pro UTRo] 13} 20
Eol Hoitk. FHEA AT A5 T 1(Pro H2)S
o A2 Pro LTRS 2E3} Pro UTRS
100222, JAEN &Y 78 29 3(Pro H3)-2 Pro
LTR 557} Pro UTR 200508 ZA3 4 Qigic}. 2
54 ATek 4] T2 2APo HAY= 7t Pro LTRI
Pro UTR®| 20} 400, FHEA Ao A3 i
3(Pro H5)-& Pro LTRY} Pro UTR¢] 20=E1} 500502
ARETh AL B wF RS 2 =F AR
Heh o A2 YEAOR Brtskn T8 8 o Al
%l Pro LTR3} Pro UTRS Tejsichs 212 o 4 9leh

Table 4. Proposed HC, Proposed LTR, Proposed UTR and EU
HC, EU LTR, EU UTR with H code

H code |Pro HC'|Pro LTR Pro UTR EU HC'|EU LTR EU UTR
H200 Pla

H220 | Pro P1 2 50 P2 10 50
H224 P5a

H241 ProP2 | 4 20 P6a 10 50
H225 P5b

H242 P6b

H250 | Pro P3 5 200 P7 50 200
271 P8

72 P8

H201 | Pro P3 5 200 Pla 10 50
H26 | ProP4| 20 400 P5b 50 200
H260 | ProP5| 20 500 o2 100 500
H330-1 | Pro HI 1 20 Hi 5 20
H300-1

B0y | PoH2 2 100 Hi 5 20
H330-2

3l PoH3 s 200 m 50 200
H300-2

B0, PoOH4 20 400 H2 50 200
H301

mil Pro H5 20 500 No No No
H314 Pro H6 20 No No No
H302

H340

H350

H360 Pro Oth 40 - No No No
341

H372

H370 NA NA NA m 50 200
H400 | Pro El | 20 400 El 100 200
410 |PoE2| 40 500 El 100 200
411 | Pro B3| 40 500 B2 200 500

THC : Hazard Categories
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Remark :

H200 : Explosives unstable explosive, H220 : Flammable gases Cat
1, H224 : Flammable liquids Cat 1, H241 : Self-reactive substance and
mixtures and Organic peroxides type B, H225 : Flammable liquids
Cat 2, H242 : Self-reactive substance and mixtures and Organic
peroxides type C/D/E/F, H250 : Pyrophoric solids Cat 1, H271 :
Oxidizing liquids Cat 1, H272 : Oxidizing liquids Cat 2, H201 :
Explosives 1.1, H226 : Flammable liquids Cat 3, H260 : Substances
and mixtures, which in contact with water, emit flammable gases Cat
1, H330-1 : Acute toxicity inhalation Cat 1, H300-1 : Acute toxicity
oral Cat 1, H310-1 : Acute toxicity dermal Cat 1, H330-2 : Acute
toxicity inhalation Cat 2, H331 : Acute toxicity inhalation Cat 3,
H300-2 : Acute toxicity oral Cat 2, H310-2 Acute toxicity dermal Cat
2, H301 : Acute toxicity oral Cat 3, H311 : Acute toxicity dermal Cat
3, H314 : Skin corrosion/ irritation Cat 1, H302 : Acute toxicity oral
Cat 4, H340 : Germ cell mutagenicity Cat 1, H350 : Carcinogenicity
Cat 1, H360 : Reproductive toxicity Cat 1, H341 : Germ cell
mutagenicity Cat 2, H372 : Specific target organ toxicity-repeated
exposure Cat 1, H370 : Specific target organ toxicity-single exposure
Cat 1, H400 : Hazardous to the aquatic environment short-term
acute Cat 1, H410 : Hazardous to the aquatic environment long-term
chronic Cat 1, H411 : Hazardous to the aquatic environment
long-term chronic Cat 2

P1a: Explosives Unstable explosives, explosives 1.1/1.2/1.3/1.5/1.6,
P2 : Flammable gases Cat 1/2, P5a : Flammable liquids Cat 1, Péa
: Self-reactive substance and mixtures and Organic peroxides type
A/B, P5b : Flammable liquids Cat 2/3, Péb : Self-reactive substance
and mixtures and Organic peroxides type C/D/E/F, P7 : Pyrophoric
liquids and solids Cat 1, P8 : Oxidizing liquids and solids Cat 1/2/3,
02 : Substances and mixtures which in contact with water emit
flammable gases Cat 1, H1 : Acute toxicity(all exposure routes) Cat
1, H2 : Acute toxicity(all exposure routes) Cat 2, (inhalation exposure)
Cat 3, H3 : Specific target organ toxicity-single exposure Cat 1, E1
: Hazardous to the aquatic environment Acute or Chronic Cat 1, E2
: Hazardous to the aquatic environment Chronic Cat 2

TR A TR 1 BU HCOlAE T
AR o= FrEolY =jollA= Pro H6CE Pro
LTRE 20222 Pro UTRS ‘714 g’z F3ich
| RREAVYEE S R 12 fEEE AR7E
EEde &5 9 H7F sl Wg HE(els), 2k
) A1 [(EE 1Y) F sl A SrbE ok shg
Fot.

HRoby, AJAIA|Z oA Yl AY A=A (carcinogenicity,
germ cell mutagenicity and reproductive toxicity, ©]3}
CMR) 42 1oy} EAFAA7] =4d-0HE e Z(specific
target organ toxicity-repeated exposure, ©]3} STOT-RE)
TE 12 Pro Oth® Pro LTR 40E° 2 Pro UTR2
T sl er wdskginh. CMR G2 13 STOT-RE
T 12 FEEY (G71E| sgetct
Hh, S EAY7] 54-13] =2 BEU HColA H3

O A= AR, o] FE2 U = AA

¢

1ol

FEQIEHE| A, H|37H |65, 20221

Pzols EGEA ot REED FSHS T
v melEA) eokrha Wekste] B ATAAE ol

FE-S Pro HColl A Al2lstsic,
SEAIEL, AAALE Wolel T8 2 FHEAH AT
T8 49} Zo] KRR A Y71E] P srovt

wHy B2
==

24e o] THoR §EEYR 4H A= 9
o4 o] FLEEL Pro LTRS 40EC & Pro UTRS “TF
A T om FEES FRIsHAL, o] E3F Pro Oth=
LMo 85T

S8l FEollA EU HC= 488 -l =
AT} U4 LR 12 E19 & EU LTR 1003} EU UTR
20022 FAEY fl= 34 & 1= Pro LTR 20
E3} Pro UTR 400E 22 WHA FLE 12 Pro LTR 40&
i} Pro UTR 500EC.2 = Qley 42y -84
"k SLE 2= EU HCE= EU LTR 2003 EU UTR
SO0EO|T Ul P TR 13 2 FASE A
= ¢ 5 ook AR el T R 2 A
2 A7zl A G ol 22 &4
o] RO R FH4RFS A st 27 AFg A
T

o] ol Akt AlQte} =2(Ih)2 Pro HCO e}
Q13+ A} Pro P33} Pro H3¢f| w2} Pro LTRS 5&©
Pro UTR2 200202 AFYH T}

Table 4= 0]-835}o] =529 Pro LTR¥} Pro UTR
o AAe WA Fa vasigt AntHon
HH 1,247F 5 1,135%0] AA -8t &2 dxt
kol Uitk &, o5 &3 f-==4 LT UT7}F GHS
Tl ZIRksto] A E Qlokar sl

mn

fu rlo

=
o

e

o

FESE ME Y A =F

3.1.3. S|

15% B4 LT7} 1E ngto & AgFo]n Pro HCOJ|
ot Aokl A4t A Ao AXEHA gkt
(Table 5). o] EAE2 Seveso 2] Part 22] A} 7S
E9ste] oSS AokE B 1% TR Fustick
5% W Apmeulaoln] el Azt 71 A $ur
X ook ge BT 54 walth

v =+3}2) %2 & $](National Fire Protection Association,
NFPA)2] NFPA 704(standard system for the identification
of the hazards of materials for emergency response)+= 71
7} A4 SN K40k WA AR Elof 9L
th 18]31 UN GHSo|A #73%F UN Model regulations
9] Class = Division> 91¢&2] 2-50f #gt Hal7]
<=(recommendations on the transport of dangerous goods,
0|3} RTDG)2] F-&Aof = 4= 97 Class”7}
AUtk AE =0 class 232 9= 5 F2F =4
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ZlIg =

215 = - HHTAl

=1 =

j=}

g Eath wd folRE e
(emergency response guidebook, ©]|3} ERG)> 5}3}t A}
o thgat 4 Qe BaEA ARk SAYr.
Table 5+= SPSHEEFTFHEAILE FH|o]A| o
ARE gAY, ERG thgA
15Hd, =54, =& vksAdolv
Hom g4l we
], LT 023} UT 1EQ
Y7kl
NFPAS] A7 2|4 4% 44
AT 2HCIAY A71E HF
SAEE A4 4
sy o

Table 5. Properties of proposed named dangerous substances

KR
LT UT

NFPA RT ERG
WFRY DG "

Chemical name
(CAS No.)

Arsine
(7784-42-1)

Hydrogen
selenide
(7783-07-5)

Phosphine
(7803-51-2)

Hexafluoro-1,3-
butadiene
(685-63-2)

Nickel
carbonyl
(13463-39-3)

Bromine
(7726-95-6)

Cyanogen
chloride
(506-77-4)

Thionyl
chloride
(7719-09-7)

Chloropicrin
(76-06-2)

Phosgene
(75-44-5)

Dichloromethyl
silane
(75-54-7)

Trifluoroborane
(7637-07-2)

Hydrogen
fluoride
(7664-39-3)
Sodium
(7440-23-5)
Hydrogen

cyanide
(74-90-8)

Physical State

transport by liquefied

compressed gas 4412

23 119 02 1

rlr

compressed gas 33~ 23 117 02 1

l-'O

g

transport by liquefied

compressed gas 42

23 119 02 1

0‘1 _‘O

111

liquefied gas 23 115 02 1

very volatile liquid 4/3/3 6.1 131 03

b
=1

KeN
=
= o
U

3/0/0
8 154
©X)

volatile liquid 0.3

transport by

liquefied gas 3

23 125 03

liquid (fume when
exposed to humid air)

4/0/2

@ S

137 03

2

403 61 154 03 3.2.1.8 | A2k Aot

Table 45 o]-g5t0] FHSS MPsgAT, L
S2E52 Pro LTR 2 Pro UTRY} @A LT ¥ UT7} &
#544] kgkeh. webA] Pro HCol wfet 4748 Pro LTR
1} Pro UTRZ H7ZS A|QFStcKTable 6).

oily liquid

transport by liquefied

compressed gas 401

23 125 03

4/3/2

@ 43

liquid 139 03

compressed gas 4/0/1 23 125 04

1) HE A g AEMethyl ethyl ketone(CAS no. 78-
93-3)), OFX|EA} of|El(Ethyl acetate(CAS no. 141-78-6))
7} EF9l(Toluene(CAS no. 108-88-3)}-& LT 2Ex} UT
40O} oL I3k oA T 2 Pro P3o] u}
2} Pro LTR 5&3} Pro 200202 W7 S Aotstc} ¢
3| &l(Methyl chloride(CAS no. 74-87-3))& LT 2E&Ex}
UT 20%0]t}. o] BAL Qlsby 7lA 5 2H20)2
JLE5)o], Pro P12 Pro LTR 2E3%} Pro UTR 5059
HAS Aljkett). =712 o] Y] B4 54 114
o] Bl LEL glomg o mRzoAL AQ5}
3 A tHlEd =Y Tk A ARtk
2) A 3L2-ZFE(Potassium dicyanoargentate(CAS no. 506-
61-6)) | 4(CAS no. 506-64-9, 544-92-3, 557-21-1,
13967-50-5)-2 inorganic cyanide compounds=4] LT 2%
7} UT 100E0]ch 7F=E(Cadmium(CAS no. 7440-43-9))
T} (C=8~18)2(C=18)-E-2 5} 2|5} 7}=E(Fatty acids,
(C=8~18) and (C=18)-unsatd., cadmium salts(CAS no.
68876-84-6))= cadmium compounds= LT 20=1} UT
400E0ltk ANt o] EHES GA=AE FY TR
2(H330-2)2 L8]0, Pro H32 & Pro LTR 5&3} Pro

UTR 20002 WS Akt

gas 4/0/1 8 157 04 2
2/3/2

@ 43

metal solid 1332 04 2

gas above 25.56C 441 61 117 06 3

TNFPA H/F/R : National Fire Protection Association, Health/ Flammability/
Reactivity, OX : Oxidizing properties, W : Unusual reactivity with water
"RTDG : UN model regulations class or division of recommendations on the
transport of dangerous goods
"ERG nr. : Number of Emergency Response Guidebook

Remark :

Recommendations on the transport of dangerous goods :
2.3 Toxic gases, 6.1 Toxic substances, 8 Corrosives,
4.3 Substances which, in contact with water, emit flammable gases
Number of Emergency Response Guidebook :
119 Gases-toxic—flammable, 117 Gases-toxic—flammable(extreme
hazard), 115 Gases-flammable(including refrigerated liquids), 131
Flammable-toxic, 154 Toxic and/or corrosive(non-combustible),
125 Gases—corrosive, 137 Water-reactive-corrosive,
139 Substances-water-reactive(emitting flammable toxic gases),
157 Toxic and/or corrosive(non-combustible/water sensitive),
138 Water-reactive(emitting flammable gases)
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FE22 MY 2 5t 7|E L Y HE Ay ot
Table 6. Suggested Pro LTR, Pro UTR by applying to Pro HC LTR and UTR
Pro Suggestion 108-39-4 8 40 H5 20 500 H301, H311
CAS No. LT UT Note
Hct LTR UTR 7790-94-5 4 20 H6 20 - H314
7439-92-1 20 400 Oth 40 - H360 67-66-3 40 - H3 5 200 H331
H300-2, H310-2, H225 : deleted
4115 20100 HS 2000 g3, 108-88-3 2 400 P35 200 in TS but listed
98-95-3 5 200 H5 20 500 H3Il in the Acc.
1098719 i 0 s 200 I3l 26966-75-6 20 500 El 20 400
21609-90-5 5 200 H4, El 20 400 H300-2, H400 2687-25-4 20300 El 20 400 H400
78004 U a0 U 20 m30d 496-72-0 20 500 El 20 400
67-56-1 2 400 P3, H3 5 200 H225, H331 108-95-2 8 40 W 20500 H301, H3II
H225 - deleted 50-00-0 2 400 Pl 2 50 H20
78-93-3 2 400 P3 5 200 in TS but listed 16872-11-0 20 - P3 5 200 H272
in the Acc . 13814-97-6 20 - HS 20 500 H301
506-61-6 2 10w 5. M H33022 : Not 7664-93-9 5 400 H3 5 200 H330-2
506-64-9 2100 B 5. W following 101-68-8 40 - H3 200 H331
544923 1 10 H3 5 200 g(‘)‘:;%:‘:ﬁ dz,yaf‘f,’l; 95.51-2 20 400 HS 20 500 FEBII
557-21-1 Z 100 H3 5 200 ,4yUTR 107-19-7 2 10 H3 5 200 H3302
13967-50-5 2 100 H3 5 200 99.99.0 s 10 m s 200 H33I
7646-78-8 0 - H3 > 200 H331 75-01-4 2 400 P1 2 50  H220
71432 2 20 P3 5 200 H225 75018 s 20 Pl 5 om0
75-569 2 20 P 2 50 H24 75-59-2 20 400 H2 2 100 H310-1
7719-12-2 5 20 H3 5 200 H330-2 P s 20 Wl | 0 H301
HA00 : Not 584-84-9 5 40 H3 5 200 H3302
following
12656-57-4 5 200 El 20 400  selenium 94-36-0 20 400 P2 4 20 H241
compounds’
LTR and UTR 154279-60-4 5 200 El 20 400 H400
3302 - Not 119-90-4 40 - H6 20 - 14
following 20325-40-0 40 - H6 20 -
1461-22-9 20 400 H3 5 200 trialkyltinhydroxi
de, salts’ LTR 10049-04-4 1 40 HI 1 20 H330-1
and UTR 26530-20-1 20 400 H3 5 200 H3302
H225 : deleted 101-77-9 5 200 H5 20 500 H301
141-78-6 2 400 P3 5 200 in TS but listed
in the Acc. 1329-99-3 5 200 P4 El 20 400 H226, H400
107-13-1 2 20 P3,H3 5 200 H225, H330-2 22083-74-5 2 100 H3 5 200  H330-2
107-18-6 2 40 P3, H3 5 200 H225, H330-2 109-73-9 5 400 P3,H3 S 200 H225, H331
7664-41-7 2 40 Pl 2 50  H220 75-50-3 220 Pl 2 50 H220
H220 : deleted 107-05-1 2 20 P3,H3 5 200 H225 H331
74-87-3 2 20 P1 2 50 in TS but listed 74-89-5 2> 20 Pl 2 50 20
in the Acc.
647010 96-33-3 2 400 P3 5 200 H225
E:I}-]Il}(')dgggen s 4 m s 200 M3l 100-42-5 5 200 P4 20 400 226
> 1 . .
Hydrochloric acid) . HC: Ha;ard Categories
TS : Toxic substance
10025-87-3 5 40 H3 5 200 H330-2 ™ ACC : Substance requiring preparation for accidents
75-15-0 2 20 P3,H3 5 200 H225, H330-2
1314-84-7 4 20 H4 El 20 400 H300-2, H400 Z7}g B QL Pro HCOA] Table 49] Pro OthQ]
H330-1 (used O O3] Z|A7
7697-37-2 5 400 HI 1 20 >70% nitric acid H341, H3029} Pro E3°] HALI2 fr=87d A47]E
GHS) HE51R] ko u g AAE A|QFSHCHTable 7).
7440-43-9 20 400 H3I 5 200 zfl‘:’::izné Not _
cadmium 1) Z&]&e}o] E(Cryolite(CAS no. 15096-52-3, 13775-
68876-84-6 20 400 H3 5 200 compounds’ 53-6) €] 1052 Pro E32 & LT 40=1} UT 500=0]c}

SFROIMBIE|R|, H|37H |65, 2022
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SHAITE HA11S =23 AA7]e0l FashA on
&2 2 AFtollA= H4l1S Pro HCOlA AtA|staL th4l
Pro Oth (H350, H360, H372)¢]| w=} Pro LTR 40&=1}
Pro UTR ‘74 gl&’ o= WHAS Algkelith

2) 2-Hg-1,3-31A ] o}71(2-Methyl-1,3-benzenediamine
(CAS no. 823-40-5))-2 Pro E3© & LT 40E1} UT 500&
oI}, SHAITH HAIIS §EBA 27| %0 HieiA] o
oz &2 AFoA= Pro HCOlA Halle AHA|SHAL,
27 247|120 Relels 7Eol gene fEEY
B2o A AAISIIL A5 Al Aok

3) 1,6-H]A(23-0| Z A 2 Z Az ek|(1,6-Bis(2,3-
epoxypropoxy)naphthalene(CAS no. 27610-48-6)) €] 115
& LT 4023 UT 14 gl oItk SHAIRE H3029} H341
< FEEd AA7IEe FeehA] geE g iy
< Pro HCo|A] AHA8laL, =58 A7g 7]zl F-atst
= o] glens fEEE BRoA AAlskaL -4
THE AAE AR

4) AEZA FHEEQR7P (2:3)(Citric acid cobalt(2+)
(2:3)(CAS no. 866-81-9))= A2 Fall4d wHd &
2(H41 DTk SEAYE HAlLS: 54 A7l sie
SkA] Qdof, Aol AAlStAL AT A=
Alqreteh

5) T Aks| =2kR) =(Maleic hydrazide(CAS no. 123-
33-1))x= @A LT 20:=} UT 5000t} o] =482 +
HEA 7T R AH302) R FEE o, Pro Otho]| 3
35t Pro LTR 40=%} Pro UTR ‘54 }l570] & of
of gtk SHAIRF H302&= fr5E4d A7zl 236t
= 7|&0o] ofytl 18]l @uld(Omadine (CAS no.
1121-31-9))2 &R LT 53} UT 200=0]t) o] &2
E3F EEE AAG7Ie Foske 7ol gtk w
2hA o] £ 2L FEEHA AAstL T
A= At

6) LI<(13-#d7lt|7t= R d)n| (o] 2 e)(1,1-
(1,3-Phenylenedicarbonyl)bis(methylaziridine) (CAS no.
7652-64-4))> G5/ AT T 4H302)2F AYAA|E
HoledA -2 2(H34D= FEEM A LT 20=2
UT ‘74 g2’ oltth Pro Othol| sfgste] Pro LTRS
407} Pro UTR ‘5174 §l&’c] ®jof gt} shA|t
H302¢9} H341 5% f=5E4 A7) FadshA] &
of, o] 24L& fF=EHNA AAlStL FA-EE A
A& Algrete

7) "]A#& A(Bisphenol A(CAS no. 80-05-7))%= LT
207} UT 514 gl olch spAIRh o] E42 HAll=
TFEE]o] Pro E32. 2 Pro LTR 40E3} Pro UTR 500=
o= WrEolof St A% HAILS f5EH A4

16
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Table 7. Suggested Pro HC, Pro LTR, Pro UTR by eliminating
some Pro HCs

CAS 1o Pro Suggestion
. LT T Note
(KE no.) HC' LTR UTR
15096-52-3,
13775-53-6, 127-18-4,
i) 913125, kR Use KR Oth
95-534, 612-522, 40 00 g 40 (mi%;m’
1836-75-5,
18721-51-2, 88-72-2,
84-69-5, 122-60-1
Final suggestion
823-40-5 40 500 NA NA NA is deletion in TS"
27610-48-6,
1604-74-5,
110656-67-2,
2002-1-534,
146058-40-4, Final suggestion
2009-1-589, 101-90-6, NA - NA-NA i deletion in TS
7479-12-1,
41668-35-1,
50985-55-2,
52980-20-8, 2391-56-2
Final suggestion
866-81-9 200 - B 40500 is deletion in TS.
Final suggestion
123-33-1 20 500 NA NA NA is deletion in TS.
1121-31-9 5 200 NA NA Na nal suggestion
is deletion in TS.
Final suggestion
7652-64-4 20 - Oh 40 is deletion in TS.
final suggestion
80-05-7 20 - E3 40 500 is KR Oth, H360

(LT:40, UT:-).

"HC : Hazard Categories
"TS : Toxic substance

71%0] siget] rone, o] WS Pro HCOlA 4
A AQkRt). ST AAEAY TR 1(H0)E TR
3k 4 9Jal, FEFHOZ Pro OthzZ FLEE o] Pro LTR
4021} Pro UTR ‘17 5" 02 HAE Aotk

4.4

rhu

2 A7s §52Ue FA4w] ofE Yo X
HE| QA ol A STt fERAY FAHSY
AlE=+= Seveso 112 Annex I (dangerous substances)9]
A% qualifying quantity) AES} SASIEE mEkA
ol& A& GHS &+l w2} Pro HCE WHE1L f5
229] LT9} UTS @223ku] 2} Pro HCS} Hgot
A4S 3toh o] Pro LTRI} Pro UTRE 34313
o ool $EEAMTE F LIBSHE A4
(LT, UT)2} & ¢A-tof| A A|QFeE 78 4=%H(Pro LTR, Pro
UTR)Z} Q3jsteich o] A7 §587 ek GHS 72

oL
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& vhgom Aol ezt Weksidch 1
9] 15%-2 Table 59 Akl W 9 Ed= 25
a1, 68%FL Table 62] Pro HCo| @&} Pro LTRY} Pro
UTRS A|QFsFGitt 12]al Y A] 2952 Table 70|
ol =4 AA7|Eol siEshA] = GHS &
(H302, H341, H411)EE A & Pro HCo|| w2} Pro
LTR¥} Pro UTRZ A|2ts}3ict

F7te, =4 AA7IEel sideAl %= GHS
SLELE(H302, H341, HA11)S LT9F UTE F43H= Pro
HCO A Al@faks o] efeksitia gerahalch

E53], 4% EZ(Methyl ethyl ketone, Ethyl acetate,
Methyl chloride, Toluene)2 FEa2 EEoA+= A€
SRz T4l BAje} ol AR AR fAloks AL
ARKSIAL FASE 7H 2AHe] Po HCO| dol
Methyl ethyl ketone, Ethyl acetate?} Toluene-> Pro LTR
5E3} Pro UTR 200E 22, Methyl chloride+= Pro LTR
283} Pro UTRS 50=02 W72 Aokttt

spshA e A Ao Ageis FASE 71E
2 Seveso I} o] 7]|FH(criteria)T ¥ H(hazard
category)5 F3t &, i 7|0 Kol 2ES A2
TATES 2=s oto] Iead s 2ok AAH
o2 Y 4 7IE 7Rtk

2 A5 38l TeteA | A= f=E4Y 4F
A 7l Al 282 o e AeR 7

=2 T XRX=
Rigsy
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