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II. 47 984 2 53

B FAdAE FFAGIARAFTINA AAE 3,600F9]
3ItEA S LEEFHY AYAARAY A3 QRARH
RA(LE=FERY A150%, 2016. 2. 17) 2L IExFH
IA (3 EAY EH-EA ¥ EAGARZAARC #F JF)Y
MA(2016. 4. 6)°l wet ARNA Fst J= 7NE3}GEASHY
TUFES SSER 2 FIAA ER{IH}L 9= MSDS DB
34 T ALEEFTYE LAY AT U= FIlA 9IRS
733 MSDS 44 APFESF ARYLES AT F4 ¥
A3 sl FFe FFER AL FHoAE FIA AdA ¥
GARA AAYF FAANA ATE & JdEF DB Y.
&34 8¥ & d& AQNES AANEL, EFAF
A -PAeE IS F & I FL& FIAARE EESE
AAFG}. 22 AgA ALt T& AANFeEZH g
EHeA 3EAE A A A A el J st A .
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I 97 W$ ¢ 949

O 3,600F (X7 100%, HAs3t 3,500%) EZd dF
-9 EF 2 944 DB3}

T2 A3 2AFE @ AEVNIIE T AHNAH AF
EHgsd 3,600%5 29 ¥33 MSDS FA
SERZXAAY) SAER AT B2EX AE AL

MSDS Editing programol A A A 3t= TFETF SR A A
MSDS Y 7| &5+ 33EHL B3FE EHF-4AF A3 At

O O O 0O

IV. 44+ 23

E dFAE 4 3gEA FE5E  FIAA-9FAE
EFHer BFss $std 20169 49 642 AARR
AEEFRIA A2016-19%, UN GHS AFA 6MAR 9
20159 %9 FAAF “GHS 3EA F3-9138A 75 ¢ MSDS
A W5a7E RSt FdeA AAFE 3,600F (AT 100F,
A3} 3,500%)9 sgEAS EF39.

I A3 100%9 £7&=2 3,600F 2F At/3 A3 759
23 AL =94 AR, EAFE W A9 FE7 £ A,
Awel AR T WA AW/AA} EF 100%
EFEded, A #FAAQ Eok= AwW/AA3} 100%=E =4
TEHIS ¥R FIAALS LEF FAANY EREFe] WidL=
Aq/A A3} BF 100%2 A 7= d.

TAA-AAMEeE BEFE ZI3= 94 JHE DBI I},
HAAE R AE7E AEALINE AX AT GR35



10059 3gEAd Y GHS E5FE $£3F ZAge IR,
FHItAx EFAFJE vy AF FARY AL 5F9]
FEEHYE, FUAAAGE FEHE EHol glo w=sA
o, E¥FH $AAY 4x&L 99.9~100%, A FeAL
95.6%, 7 FAAAL 89%9 EX&S vetdrd. AAMNFLE &
Y &E Rol gt}

10039 318 E4d Y GHS E75& $39% A} EU,
eI ZLE AFYFe EFEFAE v A3 EUY A$ 3F0l
ZE8=g9d. dEGA AFINZ Y= F 2,2009Fe EAIFAE
FEI= EAo ¢lderz w=mdz odsid. EF $§dAY
dA &L 100%, AR FAAL 89%=E UEY:, 73 FiAL
80%E P& UdX &S ey

i

3,500% 2] 3}sEAC W3 GHS A3t EH7E
AR, FAGAA EFdAE vnd A3 F3H9
FRILA A 9 A§ 716F°] TEHYUCT. €83 A dx&
91.1~100% A7 FHAHAL 61.3~99.4%, IJFA HFAA
67.3~99.9%9°] 43 &S Jedel.

3,500F ¢ 3FH3}EA i GHS ¥7E 3% ZAs EU,
eI 7L ARFe E/FEHE vz A3 EUY A5 987F,
dEe AL 1,166F° FESY. EEHF PAY dx&L
91.1~100%, AR FHAL 42.2~99.3%= ez, 373
FrA AL 67.4~99.9% L& JeErY.

71&¢] MSDS Editing programdl4 AAs= v A=A
T 2 7 ZEEET F odE, oYY £7/E s o))



4 - MSDS DB % % 213} #2

gl #AE TEAVL oI AF £T= ALl

MSDS W Jied s e /A T 2T FJFIP
B37E ARSI, APAAEAIEd [T FFHd g
ststade AR, #713¥E 9% 2 GHS EFZFAd =#g
Helt4, R3E H3AZL RBREAS, WAvzza, BESur3,
F7lvtE2=a & AR F &3 AAE ALsA.

FE g3 Tl EAQ 3 Hega g %
ERZAANFEAERANIE, HEEE)E 7] EFF 167F9
st ddteq I FANEA EFE AZE 2 ZAHAARINE
galsta, A4d9dd AEUY AFE Tl AEAIY ZAHAAINE
gAsgct. AYRAF FAERL 167F F 123F0] EHHL9x 1
F SAXAHARAN N AQE EgEAL 52F 22 FUAHY.

THAA AFses AAFAZIES A3 w2 F 28712 =
A sttt 4 5 & #HURHel AFLE FAgF A,
3,500%9 HWAER F AAAHNER E5d AL A3 oA
A% 1,339F 2= 38% A3 olFe AL 1,928F 53.6%=
ol ¥359.

UN RTDGE &A= UN No. #9 FA =234 ua UN No.&
o3 A3, FHA3Fd oA AL 1,991F°F 56.9% IFA3}
o]Fo] AL 2,006F2E 57.3%% EF&o°] FAHS ).
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TdoA JA HF{3Z 9= MSDS DBE
duolEsty, ¥ 3FEAAN AL FTHoAE FI A49A
9 gARA Fd dF  FAACA HA9 FEgEA

O GHS =& wg 3EH AFHIY GHS &7
38R SA-IFARY dF AEFH AFgS
olaldr] HA AFHd TF-AR-HAF =T
FAoA 33ERA GARYE A3 F 9.

O MAY ILEEFHIAY =& MSDS EFEA
AZTFEZA AGAAY AA AL 31EA dg 4
EX A Fistd 243 § 9.

O olalst7] 4 F8A AR AL A2 E AITFLEAH
Z2A9 AR 37 B3V A3 AR J)gLa.

O GHS 7] &3 ¥ A4 g9t EZAARAARY FRE
FAH JAGe] B8 AL J|ddd.
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Ju wfo

VI. 34l

GHS, Physical Hazards, Health Hazards, Environmental
Hazards, GHS Classification Manual, MSDS, EU CLP,
MSDS Editing program

VII. 3353 2 a4

1) ZLXFR 1A A2016-195, 3}egEHe] BH-TA 9
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EAQARAAR A} &

2) AELEFR IZA A2016-41F, HFER 2 EFF Ax9
=E7E

3) 3}FEAMAYZA  A2015-5&, HFA3}FELE FAFHAY
FAF7NE 2T 7A

4) FHRIAFATY A A2015-4F, 3EFEA EF 2 XA
ol 23 w4

5 F5E A 54 L A AR QGA, F4%E

6) oleA, xdu, AAE T, GHS 7129 #d-934 &7 ¢
ERGARAAE FA, A4MABAIG AJGARAATY,
2015

7) x99, AAQ, o] F, GHS 71&9 #3-9
EAARAAE FA, AYMABAITE A<
2014

8) 4wk, AARE, 49% 5, GHS 71F9 #3-93A4 7 ¢
EAGARAAT A, AYGABAIIE AgAARAGAF Y
AR A dFHIA, 2013

9) ¥43], v, RS 5, GHS 71F9 #d-934 &5 ¢
EAMGALAARRE AA, AYAARLAT 2
AQJRA AFRIA, 2012

10) A72&, oA, AL 5, GHS 71F9 #3934 &5 ¢
EAGARAAR FA, AGIARAFTYG ALGARAATFY
APRA AFRIA, 2011

2V
(3
A/
r.o
2
ez

11) o] &4, AXF, RAAE 5, GHS AAC g3 f3-98A
L EZAGARAARE  FA, AYPIARAITD

o)
=
A ARAATY AR A AFRILA, 2010
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17) &£&2, 3gEAY EF 2 EXH 2T FUHHEAY
AMAz3IE A% I 13, B34z, 2007

18) o]AA &, MSDS A=A ¥4 wt A7, AJAARAITD
AGARAAFY, 2007

19) o] 5, JFU MSDS % 3gEAARY AFTAH 9}
DB JMAwe A, F4A4AATIA: 17(1); 63-70,
2007

20) 94AF 5, FAH =33& T IgEA EF IA A=
AR A3 AF, AGAARAZTE AgiekARAA T4, 2009

21) FAGAN LA A2016-62F, Y= EF 2 Zx 4 FI
7NE

22) FAS F, GHS 3ERA {F3-984 &5 2L MSDS
AFHAA), APAGABAFTE AP AARAATLYD, 2009

23) #4431+ EA ALY A, URL:http://echa.europa.eu/
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24) OECD Existing Chemicals Database,
URL:http://webnet.oecd.org/Hpv/Ul/Search.aspx

25) Hazardous Substances Data Bank (HSDB),
URL:https://toxnet.nlm.nih.gov/newtoxnet/hsdb.htm

2004 & A F % 4 71 & 1 W A F
URL:http://www.safe.nite.go.jp/

27) ECOTOX Knowledgebase,
URL:https://cfpub.epa.gov/ecotox/quick_query.htm

28) UNECE GHS Implementation,

URL:http://www.unece.org/trans/danger/publi/ghs/implemen

tation_e.html

29) IALAA ARG,
URL:http://www.kfi.or.kr/home/hazmat/haz/haz_Lis.do

30) EPISUITE Program, the US Environmental Protection
Agency’s Office of Pollution Prevention and Toxics and
Syracuse Research Corporation(SRC).

31) CDS Tomlin, The Pesticide Manual Fourteenth Edition

AFHYA ¢ o] 2HA
(79 923A : o]AA)
d<x : 042-869-0311
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L

@

7}2=(Gas): 50CelA Z7]¢ke] 300 kPaS ZTFalE E4 EE= 20
EFUE(101.3 kPa)oll A 7k~ AE|Ql &4
7} g o] 114 (Readily combustible solids): 3$9, IH T

Ho|~E Ful= @ EAR, wreF Ay JHIH SA] e,
o]l mMEA HAA 98 44

TA(Solid): HA T 7k oo HIHA ge B4 £ &35
TP A (Pictogram): shube] ey o=, Ao & Iy
TALA(HFYA, ATy == AZH)E o3 AS ou|d
25724 E4d (Corrosive  to metal):  3}etukgol] o5t HEHE
AdH o2 EFAAAE FYAA)AE EE B £9E

W5 N3} 72 (Refrigerated  liquefied gas): & 2% uio,
Fat A o2 oA AEIQl b~

T AS

Z(Eye irritation): T ¢ HEWHd AIEAS A F

e 2] ¥y, 21 olufel] &3]

EdWo] (Mutation): AMEY FHAEHY & & Fxd oA

P74 W3t

E4H-3- A 52 (Substances which, in contact with water, emit

flammable gases): =¥ GE A&l o8] ApEA o= TFAdo] HAL

T YT BRY der Qs UtEE WESe uAEHE,

M =d = ol B4 5=

574 (Substance): Ad FElAA e A FHS T

sistdA 2 59 IEE. AlEF

ANMA 2 AREH 3R

obAA T FAle W3}
4

n 2 E (Mist): 7F=(F%
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N A\ H2¢
2HobE 4 (Carcinogen): ¢ do7AY ¢ TS STRAIIE
stetEd e gt 3=
W81 A (Pyrophoric solid): Hl& A& ¢ dAgts, &7|9 HE &
5i- ool watd & e LA
W3} A (Pyrophoric liquid): W& A2 & dAgt=, 79 A=
5i ool watd + e AA
o] YA Ed (Mutagen): A|E EE= H714 Foo] EdWol= ubAl
S7HA 71 2HEA
(Dust): @ =4 E+= 23& JH=EA 7= 0EE 571 Tl

e

LAl A
7}~ (Oxidizing gas): YREH O 2 JAE FFToEH, UE
Z|Ro o & AT Ths

1A (Oxidizing solid): L AA=Z 71AAo] old A=,
o2 AAE WAt b2 BAS ALAT7IE A

M (Oxidizing liquid): I AAZ 7Aool ofd A=,
o2 AAE WAt g2 EAS ALAT7IE AA
(Signal word): Aol 3l A=(HZ)E Heda, 2A=
Abgoll Al A fFaEldS Aasted A EE Tl UN
GHSO| A A5 = AlsolE= “Y9d (Danger)” 2 “7d 32 (Warning) 4
A (Symbol): 7FEsHA ARE AEstr] 93 a8 FH84
A3 = &4 (Serious eye damage): A3 EglFH AlHE7E e}
e Y o 2 AIFELS A & UEde, = 24 &4
otZ 7}~ (Compressed gas): —50ColA A3 7t~ Agel
7t (PARE7E =50TCo|skl BE 7F~s X33
MA (Liquid): 50CelA ZF7Igte]l 300 kPa(3 bar) o]3dle]ar, 20T
FF=HH(101.3 kPa)oll A 2kds] 7k AEi7h obym, F+5H=(101.3

kPa)oll Al = (s 27]5=3)o] 20T olsel &4

DS

oL

o
o

ox,

A

)

I ofob r2 B b b e 24
o,

i/ A (A /R A A < O P/ R = A

.

o5



].

rlr

SeoM FEHoR

ol

M3} 7t~ (Liquefied gas): —50CE =3
A FEI] Tk~

(i) High pressure Liquefied gas(aztolslzix): oA =7}
—50C<¢} +65TC Aol

(ii) Low pressure Liquefied gas(A4s}7t2): A7 +65C Z3}
&3l 7}~ (Dissolved gas): 7Fkoll &3] N4 Eufo] &3] U= 7h=
F 7134812 (Organic  peroxide): 27F¢] —-0-0-— F2& X5t
A =4, A =E = oY EHEEA, JAsras AU 1
T 2717F frldd 2R gAlE Jikseras FEAE (E =
A3 - 99" ¥ (Hazard statement): 3l - 93 EF 2L T2
met gl 7 EA, - Al HEE £t FellAES AL
Fald s Hehdle &7

3l - 184 FE(Hazard category): 7+ rall - 9184w (hazard
class) Fe] +34 7|F&

F3l - AFA F(Hazard class): 2214 934, 27 #a4 2 87
fralgdel afe A, 7t A, B Ed, FE958ER)

AEE &F #HF Hdx, =EZF(Recommendations on the
Transport of Dangerous Goods, Model Regulations): ©] A|&<2] UN
HENAR 2 71 Wil s MAERE

A= wFol A A, AP 2 AAF7|F (Recommendations on
the Transport of Dangerous Goods, Manual of Test and Criteria):
o] A& UN HZI/MAEH L 7 W] st MAdE=d=

01314 7}~ (Flammable gas): 20C 17]%tolA] 7}~ Abejel B4 =2,
AW 9 (flammable range)ES 7FA+= 7}~

234 LA (Flammable solid): HA A&HAY, nhEs S &30
WA sk 3L A

3t4 MA| (Flammable liquid): ¢13}& o] 93T o3}l o

2134 (Flash point): 574 Al@xxd stelA =do] 7MdAAd F7|&
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g7dste], Astdo] 7heixl S w <AstE F e HARE

A A= (Critical Temperature): =3 AARle], =43 7|A7}

Astd ¢ gle AR

A} 71 7V &E-3) == (Self—Accelerating  Decomposition ~ Temperature,

SADT): ®7% ZdolA A7|7H&EEa 7 T sk HAA2

A7 83 Self—reactive  substance): H|&  AkAS] o7}
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ADR(European Agreement concerning the International Carriage of
Dangerous Goods by Road): 4| 91gd&E E=gFol 43 FHHA
ASTM(American Society of Testing and Materials):
H = A 5 A 3 3]

BCF(Bioconcentration factor): &% % A4

BOD/COD(Biochemical oxygen demand/chemical oxygen demand):
A=A Ak g e/stehA Ak 8
CA(Competent authority): %%
CAS(Chemical Abstract Service): &}st=2 QoF AH| X~
CBI(confidential business information): & 4|

CLP(Classification Labelling & Packaging): &+ XA ¥ ¥ %
EC50(Effective concentration): W/ A& 50%° =4 73
e fag ¢S Fv= =249 FEF

ECN(EC Number): EINECS %

s 98 AR EE xS

ECOSOC(Economic and Social Council of the United Nations):
7 A Al o] AL 3]

EINECS(European Inventory of Existing Commercial Chemical
Substances): FHe 4HE& 7IESTEd 55

ErC50: && FHael 93 EC50

EU(European Union): FHadg

FAO(Food and Agriculture Organization of the United Nations):
FANFEY 7] T

GESAMP(Joint Group of Experts on the Scientific Aspects of Marine
Environmental Protection): IMO/FAOQ/UNESCO/WMO/WHO/TAEA/UN/UNEP2]
S B 5o HelA SHe| ek ALt sl
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IAEA (International Atomic Energy Agency): =5 #|x}& 7]+
IARC(International ~Agency for the Research on Cancer):
A GAT A

ILO(International Labour Organization): =5 A =% 7] 7"
IMO(International Maritime Organization): = #|3jA}7] -
IOMC(Inter—organization Programme on the Sound Management of
Chemicals): 3}&-&4 275114 &

IPCS(International Programme on Chemical Safety):
= A s} st = A b A &

ISO(International Standards Organization): =5 #l| 3% <=38}7] -
IUPAC(International Union of Pure and Applied Chemistry): = #
T 2 583 A

LC50(50% lethal concentration): ¥FrxAlsr=z, AHEsES 500
AAAA 7= e 37 T BEe e vE

LD50(50% lethal dose): REFXAIEEHFO =R
AAA 7= S Y] 4

L(E)C50: LC50 %=+ EC50

LEO(Legal Entity Object): REACH ## AMFE A5ty S8l
IUCLID5E  -&3t7] el Hadh FA9 if =9
[UCLID5 $IA}o] E (http://iuclid.echa.europa.eu/)ol A AT 4+ 9L
MARPOL(International Convention for the Prevention Of Pollution
From Ships): 3% "= 3 <k

MSDS(Material Safety Data Sheet): B2 R AR
NGO(Non—governmental organization): H| A H-7]7-(W17F7]5-)
NOEC(No observed effect concentration): 7% &5 %
OECD(Organization for Economic Cooperation and Development):
BANER 7]

QSAR(Quantitative  structure—activity = relationships): &%l

24

59 50%E



gofsld - 25

TEEA B

RID(The Regulations concerning the International Carriage of

Dangerous Goods by Rail): =4 918&E HE=Fo A3 A4

SAR(Structure Activity Relationships): *+Z&4 #7

SDS(Safety Data Sheet): EZ AR AR

SPR(Structure Property Relationships): 7254 ¥

UN(United Nations): =A%, <l

UNCED(United  Nations Conference on  Environment and

Development): -<l3+7 7] it3]

UNCETDG/GHS(United Nations Committee of Experts on the

Transport of Dangerous Goods and on the Globally harmonized

System of Classification and Labelling of Chemicals): ¢l ¢3¢ = 2]

& 9 ststEde] E - FA w3 AAZRSA ~E dETF 913

UNEP(United Nations Environment Programme): <137 A &

UNESCO(United Nations Educational, Scientific and Cultural

Organization): <lul S 3}eh3}7]

UNITAR(United Nations Institute for Training & Research):
FAEZAA 7S

UNSCEGHS(United Nations Sub—Committee of Experts on the

Globally harmonized System of Classification and Labelling of

Chemicals): <l stet=4de 7/ - X #3E A AZSA] 2~H

A7 93]

UNSCETDG(United Nations Sub—Committee of Experts on the

Transport of Dangerous Goods): <l 918E &5 A7t 4993

WHO(World Health Organization): A A X¥.717]*

WMO(World Meteorological Organization): Al 47|71+

WSSD(World Summit for Sustainable Development): *|&7Fs7ld
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Fre 71k 2017d 59 31Y7HA], Alx-FS)-dviaks 2018 5€
319, 8lar Fgx 2 a&FE 2018W 119 30¥€7bA|olth
wARE A7z skl ol d HPAYW #HA®E CPR,
A E-E M55 (Ingredient Disclosure List), %+ A =$ HPA %
=1 A (Hazardous Products Regulations; HPR)& wWEXx AHo]
| 5 T SUE g¥etAl EFEler 3 S £83H9
g 4 Q. m=el HCS(2012)E w2 g 2@ SDSE
Chol Al 283 = gl
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5) A=

TAAN== 1996 FalststEd 2 Algt vAES oSS
WX st #Aesto g oHle]l AAI FAS HIESH] 95t
FAEZE H A2 AES A H(HSNO Act 1996;Hazardous

Substances and New Organisms Act 1996)& A A3} ). oo u}z}
TAA=Y @A R FRHA @S AMEE ABEAY Fa
stetEd S st e e S48 ded= (ERMA, Environmental
Risk  Management Authority)?] %918 Hkojop 3y, »RE
frafststEd A4 AEAe G Fold md FaE VEs
FT=aorgtth Y HES 1998 79 29U MER AES o=
A=A, 2001 7¢ 2 FafststE el HEEHATE o] F 20061
4 1dFEHe EE FesdC|EsTdEd W AgrseEd)d
AgLdon, 2010d EH7HA 5¥E = A QAR wWE
GHS #AE Aldstr] fste] ##d 2dE5S F7H83lth

F

20019 =¥ HSNO H3id &EF AAE
sto] 2005WH-H  FHEAY 15704

UN GHS¢} #ua & 4 v 2006 7€5H

GHS 5o weg} HSNO Chemical Classification Information
Database(CCID)E %3}o] 5500%F EZo EHFAHAHE 2007345H
Agsta o FAA= FstEA  EE=(NZIoC, New Zealand

Inventory of Chemicals) DBE %3t w2 A= oA f5 9
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23 sEd FAIE=E 59 eSS 2Fs= NOHSC(National
Occupational Health and Safety framework for the Control of
Workplace Hazardous Chemicals)S A4 &9t}

TF AFgobd Rl AWM (Work Health and Safety Act; WHS)&
setEde] #aid i, EA R SDS Aol #3F qfdow GHS
NARES Agsioint. 599 old 7]3H(2012d 149 194%E 20164

) Bt AxAE AZE GHS 4 e od AlaES
oj-&d F Ut ©, o]dqr|Fto] Ay RE A EES GHS
A Ze wgt F7, 24 2 SDSE #AE okt gk,

SF A ZHES 4 5= (Australian Code for the transport
of explosives by road and rail) 37§ &L UN Y EFo] #Ash
H3L(UN Recommendations on the Transport of Dangerous Goods)
I57/ARS 7jmog AP on, GHS ZTHE $£S5 w2t
201439 += 35 Y EFZ=(The Australian Dangerous Goods Code)
7.3/MABLE UNY FE 5o &gk 112 (UN Model Regulations
on the Transport of Dangerous Goods) 17703 &S whd3 s, GHS
A= +Fs e

7 Y

2001956 2004Q37}A A=Fo]2 GHS 71AS WHYsE ZAPS
A2 AL =m0 = GHSe w3k XA 9 9 ArsledEs
AAEH o FA-FEAAALESO A GHS o]do] otk GHSOl
2 ERd=s JIS Z 7250:2005(3}8HA] 3 o 3k
SAGHARANF)S ¥, GHS EA 2 SDS LA w&
Abderd RAWMS VAP o, GHS 7 "wdy 7les hAE



0L 725} 41

3G T 2007d 0= 5ok d 9] A (Industrial Safety and Health
Law; ISHL, <F9IW), == Hoog SEEdde el o3
HeH= EE BEY EF237F AEB 7= 7]8 7] 9 (National
Institute of Technology and Evaluation; NITE)E E3f] 3/l¥ o,
wal Al k- 37 A3 9 (Tripartite Environmental Ministers
Meeting; TEMM)7} #lo]ellA A GHS H=Z7F 39 & 3teted
Ao #3l sh-F-d 3= AKX 7+ 39 (Tripartite Policy dialogue)Z
A7z Felgem, 2008del= =4 &R/l GHS 7HA %o
A g wo] AEH7L7)<= 7187 - (National Institute of Technology and

Evaluation; NiTE)2] A}o|Ee] xX&A o2 Frjsta gt}

1992 79 =%AIA A60ER FxE  FEEd 59
Ad-frald o ®A BF A, o w FsSEdE ¢
T AlEstaat s AFETTE FE e Al A

@yHES a9l

s A119Fo = oldl diste] HiEAIE AFSHA] FS Aol
el 670 wwke] A mi= 500,000 mwre] HElRE FysiEE
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fote] e g ﬁ“%ﬂ wot Bog JuE AFsort s AL
Axse Aol JvaE= FAEL Uk A5FIAE  SDSE
A%aA RAY 9l WS AFd A s 09 olste
Beleg wree Aow ey .

20123 49 GHS 488 o} =71+ JIS Z 7253
(3stE2e 3 9IdA HAY/Hazard communication of chemicals
based on GHS—Labelling and Safety Data Sheet (SDS))<=
s, o] EEe AR BaxEAC g BRE F718H
A8 JIS Z 7250(ERAkHARAAR) 9 JIS 27251(3S=AFEA)S
e Aola, EAMHEAARS] i &o]E MSDSe|A SDSE
MAstE &S E@e. T3, 38=d ¥wiE o5 (Pollutant
Release and Transfer Register Law; PRTR)S 7§A3ske] A=
56270 stetEdol thel GHS ZHa®Aet SDS L7AMES GHSOl
A-&3h= 167 = 25k ISHLS 7N A 3o 119 9]
fralslstEdo = GHSAILEAE 640F2] FalgteE-do= SDS
As= 973t skt

t Yol’l UN GHS 6 7|4
s}et=4 640350l thal
Fi ot

S

E

g o

=3}
ol

1

8) Hiwk

ke 2008 12€ 319%EH =% (Labor Safety and
Health; LSHA)ol we} GHS olsds TAXo®E Alddsiglon &%
201537k4  GHS 2#dS 100% o3 dAoltd, =3 20129
64,2007 71& ststEAe]l 27w 7bRANCRH S T A v

_IZi



slel= 2 GHS 713 CNS 150302 UN GHS 2714 %S
< 2011 7§ E UN GHS 4703 #o

o], ) 7N 74 3}
ozl o, UN GHS 4/MATFe] RE HYE2S el
Agstal vk oivk g AZ @A AvRF AE R XA E
A &sh+= kA vkl&ﬂﬂ(msﬁ%~ﬁ%%°Hﬁ1E%ﬂﬂaﬁ+

ginke] AR AEZzafe Aaxx, EHHEAAE a9
37HA et feld ARAY ZRaws fesleEd 529 271K
AR A Ak divbelM el FaugA 9 MSDS i
FalAEEDe] A 2 MSDS  FHdA e Bty Aax
MSDS®] 2 2 AT AEdS dEdA et FARSH #E FA
FEA 1M Algstar e 1HAEAM 413F da dAHo=
Aot el mﬂﬂ% AR ARE Qe Yl &
2GAIZA GHSE #&3fio at= F7F 1,089F =4 il & 7hg v}
At (Taiwan, MOL, 2011. 7. 1.)

20149 12€¥€9 Wqte] 74 H 5 HH(EPA, Environmental Protection
Agency)< SDS AE 552 #ste] UN 324 &7 % £49
GHS®] d4& mE M= FAS AAsH. vk SDSE A A=t

of 3t AH7|Ho= MSDS &Y

201549 12€9 o9t =FF(MoL; Ministry of Labour)o] A& LAY
2Fe dojF=7] ¢43te] UN GHS 4z /AL ALt 7 2
e e A TreldaEs wdEglh 20169 19 19 AW

AlgERer  FelsstEds FHe, Az, ARSske e A

=

2
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Blicailsy

T A 2016 19 thRFe] A PP B A= (0SAH, Occupational
Safety and Health Administration)ol]A 6,000¢] 71 2] WOHU;“ GHS
AHEA S Wit g EU CLP A2 w=a glon F8
= A DBoA o]& 7}s3k Apge AT 27, EU REACH &% DB
=% 52 % ECHA CLP SMMIEZE =2 Fa 3t A=

) o] Ao}
ol Aot = YT E % (Transport Dangerous Goods)©]
JyFoltt, Al FelAE =A MEZFV FHEe Z= H

7}0158}%12 A]ﬁﬂ'a}ﬂ 9,11, Y EoAE UN WA (Model
To 2 eIt

=
@D
0Q
=3
)
o
2
2
—
\\]
)
:I:‘;
o
e
o
H
=
3]

2006%-E 2008l GHS(NCC—-GHS) =91 13 Hx =
Y3 = NE3FATH(20063). Ao ot A 3 (Department of
Occupational Safety and Health(DOSH))+= GHSo| W& 3}stEZo
i, BA W EA] dE AHNAME EE o, sof 3= 5ol
gk GHS o]d) =9 9l FAO(X =& 7I)et HEF38kqleh. Egt
2008 3= GHSell wW&  Feede 2%, ®A H
EAMERARF] A Tl #Ag T olAolY]  TES

Aslgom  oE  olgsly] st 2013d 10¥€ 119
Al oA B A4 (Occupational Safety and Health Regulation) 2013
W felsteEde BR, %A 9 SDSo] &3k x] X (Classification,
Labelling and Safety Data Sheet of Hazardous Chemicals; CLASS)
= ZHESGY CLASSOl wet fFafstetEd s Ak 1= ol

1



FAzete A5 U 39 310AA ST e el o
ststE4 e AIHEZ S AAdsto] A=) oF .

<3 7> #lolA]ole] UN GHS W9 &€

25 UN CLASS
o (47 AABE)
T 1-2, A/B
o] 3l A < H 1-
827 fehe ke (eH7}2) e
494
oo =& TH 1-3 THE 12
ER A TE 1-5 FE 1-4
v 5 T2 1A, B, C T 1(A, B, C
A /A5 33 Z )2
a4 Azt e
1= _ 1= _
254 A A2 A T2 1-2A/B T 1-2
TE57] A 7% 1, 1A/B T 1
a7 AR T 1, 1A/B TR 1
&7 A5 A
o TAHEA T8 1-3 TR
3 A (F4)
10) Al7lxz=

A7t 2 Z7F87 3 (National  Environment Agency NEA)&
GHSE olad Age Fxstel 2007 49 YWsted 2008 4-E
AlB gt GHS ol dAS SDSe AigA] 2 Akl stst=4
P [Eb ) = D A S I i

A

R84 G -
AREA R skl 24 iR ddEAY EFEdY oy dAE

te o
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A4 A7FEE+= UN GHS 42 /A E A48t He A
Ageold, g3 #Ze UN GHS HWYEES g thatolA
Al 9] &kt o

sl A, &5 4(a)
w54, 7 5

o7 F2A/A=A, 3
=< e, 2
TS (F4), =7 29 3
FAREHEA (W), 5 39 4

BA7MEE A2 EAAHE A= 719
‘SS586:2014' (3l EH % A¥E=H9 g AHA)S

0
o
Fxsteta Aastvh. ‘SS586:2014'> P EH o wESw 2 A%
B7bxzdd Ag&" GHS &7/ 9 #FA Al=d, SDSEel diate]
gAE dueta vk ®=F, GHS ®F-EA R SDSl oiE
73 = zﬂ%é}% 2zt Zrol=EE  IEEISith. WSH(LW
A4, Q8o A7}

= 2@3 Zﬂl?i Zb Bi= SDSE AlestA @ FviAk= $10,000



11) ==

=30 2003dF-E F=3] GHSY o3-S 2 dA At
GHS A4S HIste] s, o5  gg}st
o}

Al HA FAEHA ARG
A F 1070 F-A7F GHS ool Fefsta 9lomn, 2008 34
At o) 3] (National  People’s  Congress)ell  9&] Ag=
AA R 7)E=E (Ministry of Industry and Information Technology,
MIIT)7F F& HFAfolth. o] HAE= oy 7is Ad3Y 7=
Tget] T FEEdRE S dHoEN T GHS ol
FEsta Qo #HE vE FAe ARSI P (Ministry  of
Environmental Protection, MEP), & (Ministry of Transport,
MoT), HAEZY(Ministry of Railway, MoR), 35 (Ministry of
Agriculture, MoA), X ZAY-(Ministry of Health, MoH), Aj¥<o] <l
A Ao g+ 7188 (General Administration of Customs,
State  Administration for Industry and Commerce, SAIC),
A F-(Ministry of Public Security, MPS), &&= o F4 7=
AAL 2 Hoe]  Uduk A (General Administration of Quality
Supervision, Inspection and Quarantine, AQSIQ), Idlan
=5 ¥ (State Administration of Work Safety, SAWS)7} <l
A= T U B SgE4 A 7] (GB) ¢}
A71E(GB/T)S A-&ste] AAlstal vk $=2 20061 UN GHS

©
2 odz W9 HeEde RRPnEd 2 44
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Ao ZE= GHS &7 5 3 26709 w3l 7

BH(GB 20576 ~ GB 20602—2006%%F ¥Hwd O3 T4
TESAT. HE o] 26709 EF+= UN GHS 42 MAES 7122 3k
2870  EF(GB30000—2013)%2 A oH, 20143 11¥€5FH
o ATt
<3 Z=o WAdE GHS 4
GB No. & A== U8
GB 300002-2013 ZubA] B4 GB 20676-2006
GB 300003-2013 Q3] 7k~ B 2AB77-206
GB 30000.4-2013 ofol= (B 20573-2006
GB 300005-2013 A 7k B AB19-206
GB 300006-2013 P GB 20630-2006
GB 30000.7-2013 QP oA B 20581-2006
GB 300008-2013 A3k 1A GB 20B2-2006
GB 300009-2013 A ReA B4 o ERE B 2053-206
GB 30000.10-2013 AAlsld oA (B 205%5-2006
GB 30000.11-2013 ksl 114 GB 206%6-2006
GB 30000.12-2013 A IAGEA B B3R (B 20634-2006
GB 30000.13-2013 EnkeAEA 1 3k B 20537-2006
GB 30000.14-2013 AkslA] A GB 2060-2006
GB 30000152013 Ak 14 GB 20500-2006
GB 30000.16-2013 71 GB 2051-2006
GB 30000.17-2013 T B 24 B 2A68-2006
GB 30000.18-2013 A=A GB 2052-2006
GB 30000.19-2013 T AR A GB 20688-2006
GB 30000.20-2013 At 17 A ATA B 2054-2006
GB 3000021-2013 $357) e 7 g B 205562006
GB 30000.2-2013 AAAE Ho A (B 20896-2006
GB 30000.23-2013 ok GB 20897-2006
GB 30000.24-2013 A=A B 20598-2006
GB 30000252013 EAFAP] 24(13] =) GB 20699-2006
GB 30000.26-2013 EATA] SAHE w5 GB 20601-2006
GB 30000272013 9 i -
GB 30000.28-2013 87 i GB 20602-2006
GB 30000.29-2013 0520l ik Hald -




<} 9> T=9 UN GHS HUHLEF

5 UN (42 /A3 &) CLASS
EEREREY :
A% w94 ;;4 ] 3% 1A B C 23| TE 13
10

2016d 2¢ 17del F= =7FaTstde] 193] (SAC: Standards
Administration of China)& 3}st&E2 9] gl x7|¥HojoF =
2 e mEo] w3 I BES SUAsIT

=5
N

T 7P A =2 S (SAWA: State  Administration of
Work  Safety)eld=  UN9  ‘slstEzeol  EHF-F A9 o) st
AAZBAN 2B (GHS) Q] 4%} 7)ol 7]ukste] ‘slstEd o] {8 ¢
B 9 m=(Fr4WE: GB/T 32374—2015)'2 /frglow o]
2017 1¥5E Al oot

of JtAA TEHoR steEAY Iy A, i A¥
o} 22 F H IZE FES A glon, sterEde] A E
AbE, Bk @b F 7)o o|2Y|7kA H Aol AA A8 E=g
71#9l F3 GHS 71%, 53] GHS @ #3=(GB 15258—2009) %
SDS #H] ¥#=(GB/T 16483—2008 ¥ GB/T 17519-2013)¢] H.¢+=
o] A o .
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J?‘j

CAS No.

o
l‘?.i

d=  LD50=1180
401)(ECHA)
A=l
<AAHE A
7681-52-9> HE(F),
LD50=1100 mg/kg bw (OECD
Guideline 401) (ECHA)
E7), LD50>2000
bw(OECD
402)(ECHA)

119-07-9 (OECD TG

tlloﬂ

LD50 2400 mg/kg Rat

&P

T7-78-1 LD50 1700 mg/kg Rat

Hm

oﬂ,oﬁ:
oZ:

CAS No.

—UJPH

[es]

HA

7782-50-5 A&

n{o

mg/kg
Guideline

Hm
&-34“1

10588-01-9 LD50 960 mg/kg Rabbit

03:

g4l LD50 = 91 mg/kg, A=
4(ECHA), #-74F3A] A2016-2
To M2 F5Ed 7 3 ’\]ﬂ
A FHoE ARGl F

E7] LD50=1,350 mg/kg(HSDB)

Amu
oﬁoﬁ:

LD50 91 mg/kg Rabbit
LC50 0.75 mg/ ¢ 4 hr
%] 570 ppm)

E_Il-ﬂ

FEEL
302-01-2 Q)

>~l
ﬁm
59
1:110

o
Hl:l
5] A}

o] o
BA

1310-73-2

>~1

—|—‘

tﬂi

Ijlo
r—{u:




. A7} 87

&Y 7k LC50 048 mg/ 2 |LC50 < 463 ppm, #A= SFF,

—00- B B -
207000 Tl T 24 hr Ratx 24 HSDB 4hr (OECD TG 403) (ECHA)
10035-10-6 | T# 3 | A=fs A=S g

7] LC50 1.8 mg/¢ 4 hr

YRS = 7] o}

et S S 10 - 105 .

75-15-0 T 2 T4 a3 = ey o . 4hr (OECD TG 403, GLP)
o H o -1
480000ppm.) ¥ &1 RTECS (ECHA)
(2004)

& =71 LC50 342 ppm 1
hr Mouse¥ Z*]: SRTECS

A= 8l

S
DO
)
bl
A
o

'1664-39-3 T

#= LC50(1hr)=66 ppm (OECD
TG403, GLP, rAt=4 CAS No.

o,

A

_NR— =2 0] O T,EL JEJ_M%
A-08-7 | AREE | Tl AR 26471 -62-5(TDI)
LC50(4hr)=0.234 mg/L (ECHA))
Y 7 LC50 0490 mg/ ¢ |LC50 = 527 mg/m?® air, o]o]=
4 hr Rat¥ Z=#: OECDE, 9= <4, 4h(nose only),

—05- 5 T . . L
2536-05-2 T2 T 3 Screening Information Data (OECD Guideline 403, GLP)

Set(http://cs3-hq.oecd.org/sc|(ECHA)
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ripts/hpv/)

deuzn| sasa9 | wro | gmge | v wA LC0 126 me/m Augle

- = ¥ 12 hr Rat e
FAFE 2 Cadmium  oxide(CAS
At | 10022-68-1 ) ARYE | TR 2 A No. 1306-14-0) #= LC50(2hr)

112 mg/m3 (ECHA)
SEREPY EE o]8% AXAIHAY

. T Ay =X o
3 /7)== = 37 A7 E A e e (OECD G404) A3} A=A4e]
xo/;h ®5WA | 1309-37-1 TE 2 i ZAE 2= ] e g e
© 0)(ECHA)
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=2 Q3 AR 357 7
Gl 7+ 73 A2 (ECHA,
NiPERA REPORT)
ZIYa s gide= yFygrA
B2 g %) Alg Ay, g o] YERA] e
BRFWA | 7439976 | TR 1 T Wy U4 BdR RF & (RAREE: MISCELA
e HY-TQS) (OECD TG 406,
GLP) (ECHA)
SEX R =
pel H =y T"TQX] &) © > © o
(o) X]’-‘EJ-ETV: 753*73*1 0) O X}‘-‘EJ— VA T x]—_,EJ_’_ BA T X]’-‘El-gi'ﬁ‘
w5 T
7o 2E o] &gk I F IRl A
HA3  FWAAS  EFY(GLP)
_Q0_ K 5] o o =277, o T
Al 13770-89-3 A5 {L T2 1 A5 $L (SALE A CAS No.
7786-81-4)(ECHA)
[ 504-97-4 el 7 5 A Amele ACGIH: A4  Tin  organic
e T %o " compounds
A =) 1 4] |2 18 | Fol Al A
= T Pl v A2 o] &3 A welA] A
WTES | TMGI9T | AERE | g A @43, w44 9& NOAEL >




. 9423} 91

22,000 mg/L (ECHA)

EAEAWIAF0ECD TG 471
Ambigous
TA98,100,1535,1537,1538 = 300, 900,

A Wl TRFAE FAEd

HolAlFH(OECD TG 476, GLP),

15571-58-1 55 2700, 8100, 24300 ug/plate ] A& F 71 2E A W o) A (OECD
&= kA 1 TAL00 -S9 TG 471, GLP)ZA ¥, &4, AA W
Equivoval : TA100 +S9 a5 A AIAIFE(OECD
B +4 0 29 strains® A4 TG 47427, 243 (ECHA)
A [UCLID
H ol 4
° mutations In mammalian
AgEEE | 123-88-6 somatic  cells(hamster/lung, a8 S
100ppb)
Add U T/HFE ol &3 9G4
Aol dAd Ay G, A=A
o] Al A ¢ (ECHA)
S intraperitoneal-rat| ¥XH, v¢x G=E o] &o L
QA=A ERAA | 10101-97-0 | o TDLo=403mg/kg(TOMES) | 54 A9 23, #84 UAd Fol
o %) (TOMES) Hol/]8 nag. & 24 9 4737
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5 dgd  pReeARd
7786-81-4)(ECHA)
ASBFE| 0007-39-0 | 754 | ARHS AR B F A8 e

A= (L/F)E ol &3 24 4T
A2 =GR d AT, FRAA A2
o, AEsH gt gFo]
ZH. NOAEL = 75 mg/kg
bw/day(F1)(OECD TG 416)(++
At dsloldd)
A S 136-53-8 A= S T 2 A= S A=E o] g3t WA /H7E
AA A, BAEAGol gle &
Foll A H7|F o] HEE. F8
gAL #4072 veld NOAEL
=300 mg/kg bw/day(EA=A),
100 mg/kg  bw/day(H 7%

*3)(ECHA)
=R brma | EAS EUA os des o] &3k
i 3 L 5 3 =
714 BREA | 1314-13-2 | R 1 oo FEFDE dovlE el FUmAAEAN 94 718ls
(13) R gEA s gl = ST 9 Fol




M. A725- 93

B2 A 2L (OECD Guideline
403)(ECHA)

TE3(5 5

65996-69-2 A A=)

BAEA EF BT AREH A
o]l&7Hs 3 H

o e -
T e FAAxEE

631-60-7 Aade | (ZF7A A7 =
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N ool
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oo I
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. T =T A
y 5 _ -
3 T CAS No. Bl = 3 =
7t 48hr-L.C50(Daphnia
pulex)= 0.042 mg/L(EPA 600/4-78
25 A= 2 CAS No.
B =g A e 5 5 A B = 012)(Fr A= 4
- T 3 513-78-0 ore T 1 [o]F: LCH0 2658 mg/ ¢ 96 hr 10108-64-2)
StAR A A2016-2350] wWE f
=54 ]
o] F: LCHO 20694.684 mg/ ¢ 96
T hrx & *: ECOSAR
FAY | e o EREA | o 7R LCS0 19114318 me/ ¢ 7] @Rl e ECOSAR 445 %
Z5: EC50 10558.658 mg/ ¢ 96
hrx &=*: ECOSAR
-0] F(Pimephales promelas): LC50
= 0.33(pH=7"75) 0.5(pH=8"85
ATF 5 -19-7 | AE{E | FE 1 AERS 5
ATER | 7467197 | ARES | T 1 AR mg/L), 0.78(pH=6"65 mg/L) 96hr
(ECHA)




-2+ 7} (Daphnia magna): LC50 =
14 - 25 mg/L 48hr (OECD TG
202) (ECHA)

Z5F  72hr—NOEC(Pseudokirchnerella
subcapitata) = 0.0534 mg/L. A 52],

A R} Z
137-30-4 74 log Kow  1.09 éL%f}égEICAI)) TG 201,
R 289 Fol 7.7% EElE
(OECD TG 301B)(ECHA)
Al log Kow  —4.83% = 3]:
Quantitative Structure Activity
lation A
AREEY| 628-86-4 wa BCE woowaA TERE
Quantitative Structure Activity
Relation(QSAR)
Z5F  72h  NOEC=1 mg/L
(Pseudokirchnerella subcapitata)
16728-11-8 AE G (A4=4]) (GLP, OECD TG 201)(+-

A= CAS No.
39290-78-3) (ECHA)
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TEEFER vs #F (n=987)
Q] x B o] %
6‘;—% EZ] == ]
T2 | BA4g | QX | PR | a=w | 2948
93 | 8 (%) | B9A | &7 (%)
=S SFNA
TR N W oo | a9 76.8 35 194 23.2
(=4
R E I B
(o) 223 | 442 67.4 28 294 32,6
REFT FA 4 982 99.9 0 1 0.1
A 516 | 1,893 | 814 | 63 489 18.6

& 3500% 24 F AA
Jehten QA go] Mg e @®

L 91.1~100%2 HY=
2> 0] 3} A
FalAde 42.2~99.3%2 WE e
3.

NA = yebwo A%
[e)

AAgo] 7HE w2

TEEFE- GE NITESHS] g &o] W& Fo g2 &
29z 2 &0l BR2 AR NITEE FEA9AE B 9517}
obd ‘=S dod JheAe] AT L ENeRLR SEeE
B97F Ji AT RE FRAE AlFvtel=ekl B GLP 5 AlEA
A= EFTAE WGt ERSSI



TEEFTHE vs 4E(NITE) (n=1166)

g 295

T2 | s4%n | 9xe | 7R | ez [2axe

92 | @g | ) | B9 | BF | @)
8 1,151 994 4 3 0.6
27 1,120 98.4 0 19 16
163 899 91.1 13 91 8.9
8 1,144 98.8 0 14 1.2
0 1,166 100.0 0 0 0.0
9 1,150 99.4 1 6 0.6
5 1,156 99.6 0 5 0.4
2 1,161 99.7 1 2 0.3
24 1,132 99.1 2 8 09
48 1,084 97.1 9 25 2.9
0 1,166 100.0 0 0 0.0
0 1,149 98.5 0 17 15
0 1,163 99.7 0 3 0.3
3 1,162 99.9 0 1 0.1
1 1,163 99.8 2 0 0.2
3 1,139 97.9 0 24 2.1

301 18,105 98.7 32 218 1.3
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Y4 & AEF 8k GHS EFel wel rEHown dgH=
REETE AT FES <F 97>} 2 FAEAAM ARE
FHs9en DBE =3 Ao 1Y 19].

ZTOE - FIUT - ZREL - FIRAEZ - - EeA - zus4e-| zmugl-| Zmeist~
127 ma'kg Rat::001 ECHA LD50 2UZHUNIQUE 900
2000 marka Rat:001 AP2HSZ OECD ECHA
19 malkg Rat::001 HSDB LOS0 274 UNIQUE 43
4130 mo/kg Rat::001 S AMEE(CAS |ECHA LO50 MIN 9400
3523 ma'kg Rat::001 EU Method B1  ECHA LO50 Y THUNIQUE 12126
121 mg'kg Rat::001 ECHA LDS0 2 ZH UNIQUE 1380
3523 malkg Rat::001 EU Method B1  ECHA LS50 S ZHUNIQUE 12126
207 mglkg Rat::001 ECHA LOS0 22k UNIQUE 3
30 ma/kg Rat:001 OECD TG401 ECHA, ICSC LS50 A ZHUNIQUE 2550
5602 makg Rat::001 CECD TG 401 ECHA LS ik UNIQUE 12126
242 mog/kg Rat::001 DECD TG 401 ECHA, DECD SIC LDS0 A2+ UNIQUE 1100
1000 2000 ma/kg Rat:001 (OECD TG 401, ECHA
1180 ma'kg Rat:001 COECD TG 401 ECHA LS50 CUHIQUE 1500
911 malka Rat::001 S MEZ 23-L HSDB, ChemiDpl LDSD 2500
7410 matkyg Rabbit:: 004 HSDB, ChemiDpl LOS0 000
soon mg/kg Rat::001 (OECD TG 401, ECHA LDS0 2000
267 ma'kg Rat:001 (EP& OPP 81-1, ECHA LS50 2000
5939 makg Rat:001 CECD TG 420 | ECHA LOSE 5000
1690 malkg Rat::001 (DECD TG 401, { ECHA L0 2000
30 ma/kg Mouse::002 SHEZE 1A HZHSDB
7o mg/kg Rat::001 HSDB
200 300 molkg Rat::001 (OECD TG 423) |ECHA
4538 mg/kgy Rat::001 SHZEZ DA FiZECHA LO50 SeZhUNIQUE 1380
5000 ma'kg Rat::001 (OECD TG 423, { ECHA LO5S0 =M 2000
54 mg'kg Rat::001
4130 malkg Rat::001 OECD TG401, S ECHA LS50 =:MIN 8400
2580 ma/kg Rat::001 HSDB LDS0 S ek UNIQUE 2580
1000 mo/kg Rat:001 ZHAE =S chemDplus
2000 milky Rat::001 APSHSIZ (OECIECHA
a11 modkgy Rat::001 HSDB, ChemiDpl LOS0 S eIZhUNIQUE a11
177 ma'kg Rat::001 ChemiDplus, NITI LDS0 S el UNIQUE 177
74T mo/kg Rat::001 ChemiDpius, NIM LDS0 S 9l UNIQUE 74T
590 makg Mouse::002 EHHE 2 30 A] HZ ChemiDplus
12.5 mg/kg Rat::001 ECHA LDS0 =:MIN 12.5
2000 marka Rat::001 A}2HOIS (OECIECHA LD50 =::MIN 2000
7000 mo'kg Rat::001 ChemiDplus LDOS0 S ZHUNIQUE 7000
5000 marka Rat:001 }2 0, OECD TG 401,GLP
100 mo'kg Mouse::002 - HSDB ERTE TESHE HESE
5000 mo/kg Rat::001 S AFEE CASIECHA LO50 =MIN 2000
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MSDS DB % 9 43} g

2) A& Ha

SE=(1R)eF NFPA(2H)

H A AEZ ] 60009l tsted HSDB, ECHA, NCIS =
7S ol&sle] DBE FEsIglon GHS EF AHRE FHasto
NFPA 704 ratingdll wW& B3, A, vb3Ad9 Falevs sttt

18 7o =
CHEM_ID CAS_NO CHEM_MAME_KOR
HEc pissz HAH b =S M

8 56359 -Ecjol-nHEZEs M s=x Zg28” 2 7 1 7 0

40 75-263 O|AZEE =E5Z| 2 3 0

47 75-55-8 Z==d o/ H, EE QU Fo| O B 4 0

102 7 91087 ?J-E_E-E|-0|-:}|-D|¢Af0|@})\ 3 1 1

112 95-47-6 0P BN e MAT 2 3 T

113 95-48-7 O3y HE=x27a"s 3 T 2 7 o0

r r r

150 106-42-3 p-Rra BAR7IsEE 8L 2 3 0

151 106-44-5 P-=3e :|x1|¢x|EJ|- Hs" 4 T o2 T

157 106-92-3 T SEAZ HEHES SMHILEHEE 2 2 0

177 108-38-3 m-FE 2R :r|2+,==:,- AAT 9 iE il

173 108-394 EEQ S| SM-IZ 5| H =K EFaH s 3 T2 =0

196 110-83-8 WEEE T FEOlAE Ol g2 A 3 i

202 112-07-2 B2 L2 oE| =|ctH EAF i i T D

215 121-14-2 !_4—E|-D|L}D|E Ezol E i [ 3

223 123-92-2 | OfMIE AL OFO| 2O} 27} Ol M22=x 1 JEE A

[Z28 20] #|%9] Hagw=e NFPA <A

3) get=4o &7 2 RS (8W)

3,600%F 3E4dS 3gE For EFste IFW A ACGIHO
r=7]Fe  ddsteE EFE DBE FAsI e HITE
stste el Bed 44, wE 2 GHS BRAT me AAnsTE
Aokt o EWE Algto] Qe EFo disid= 3w MSDSQ 7]
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EHE = CHEM_NAME K 89R- LEX 9 ACGIH A1
v o CASNO o
T 1 (3 i E® i = i =2 i =i i ACGH; BCGIR_[ACGH — [Be
EURLE ) il - | J Me | lole |MGIH | : _lm}w '| =S ..."..]:?;iezi.'
B 55350 H|~ EZt0|n-=| 0.1 =M (27| E) 01
40 75263 OjAZET E=z 1 5 =Sk 1 5
4775558 EEEE Q[T | 2 5 2 5
102%1.087 E=M 2600 0005 0.04 0.020.02 0.15 0.005 0.04 0.0210.02 0.1
112 95476 O-At2s 100 435 150 658 MHE S 100 438 150 858 izes
113 95457 03 5 22 S E(E 5 22
150 105-42-3 p-Ares 100 435 150 855 100 435 150 855
151 105-44.5 P32 | 5 22 5 27
157 106-92-3 22 S2[A|S 0 1 47 Skin 1 47
177 108-383 mASH : 100 435 150 855 100 435 150 855
178 108-33-¢ AZELE 3| S0 2 22 IHEC 2 27
186 110-83-8 klaia)‘* | 300 1015 300 15
202 112-07-2 BiSE 2212 1 20 131 20 131
215 121142 24 CHO|LIO[E= .
273 123.92.2 OpMIEA o|a|«~c 50 260 100 520 50 2680 100 520
237 136-23-2 ObQ [|=Si0|5E
236 137-30-4 O}® CHO|HECH
248 156-60-5 EStA12.[[25 200 730 200 750
377 51377-9 ERALHIZ [
278 513780 FFEZ Sh At 0.03
282 540-59-0 1 2-LI0|=2=20§| 200 780
285 543-90-8 FICE OpM =4 | 0.03
287 544-92.3 A|S1S} HIRE| | 0.1 2
290 556-52-5 2L/ AS 2 5.1
291 557-05-1 ObQH MEfOREIA | 10
252 557-21-1 orm )\|O|-IJ—
206 58484 9 EE00 2 a_trﬂ|o 0.005 004 0.02 015 (3272 0005 0.04 0.02 015
267 591786 2 BAL= s 20 5 20
(29 21] g2 =27|¢ 2 AEFY =275 oA
= =] = =
5 =9 3std 54 (9%)
ECHA, HSDB, ChemIDplus, Look Chem % Zt=# #&E &-83}9]
DBE ZAdstaitt.
=' I = = =
B 566-35-9  H|~-EEHC2R| HSDB  Lora SDB g;a_ss:;: HSDB
4075263 O|nEETUH ECHA S ECHA S==m=Z:e A ECHA
47 75-65-8 =z Tz (%Y HSDB = HSDB  2rmLio 2 HSDB
102 33467 S200-26 %4 ICSC, HSL Z4k0f =Er4k Z7|CSC, HSLAF=A] Waf HSDB. ICs
112 95476 0-R2E 2% csc S ICSC  ==a WAf HSDB
113 95487  O-Zzlz 2 =97 ECHA  =ET=o| o ECHA
150 106423 p-RFLE x| PCS S ECHA  =S% WAf HSDB
151 10644-5 P-322 TH 0 0 Dtk o Thak 24k ECHA  Eb= WAf ECHA
157 106-92-3 23 22| 2% ECHA S 1= ECHA  E&o| 4A IPCS
177108383 m 23 Qb ICSC S ICSC  =3a WAf HSDB
175 108394 SE=ECHAH I[CSC Dol =g |CSC  TEE Uy IPCS
196 110-83-8  A|S=atHoig ICSC  Sa ICSC  E=z wiy ECHA
) =] & =
[ 22] =8)8tet3 54 24 oA
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856359 |

40 75263
47 75558
102%91-08-7
112 95476
113 95487
150 106-42-3
151 106-44-5
157 106-92-3
177 108-38-3
178 108-38-4
198 110-83-8
202 112-07-2
215 121-14-2
223 123.92.2
232 138232
236 137-30-4
248 156-60-5
277 513.77-9
278 513.78-0
282 E40-55-0
286 543-90-8
287 544.92.3
290 555525
281 557-05-1
292 557-21-1
206 584840
287 591788
209 592.05-2
301 594-27-4
304 598-62-9
306 602-01-7
309 606-20-2
311 §10-38-5

CHEM_NAME_K
OR

gEzZoz HEt
DEZE oM | 18
EZ-26C10[0)

m-A 2 |
SEELHB|SH
AZ2E=M |
ojEH 38= 3l
24 CHO|LIO|E 2|
ORMIE A OHO 0
OrRd L5 20125
Opf CHO| 2K
Egt~ 2025

1B

i
ng
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25
S

FIER O E
AlSIEt §iP2| 5
25/AE 5 18
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396 2223.93.( 7}
473 T430.0TE 52
425 7440064 2 |
430 7440237 S E(TFE MBS
431 7440.36- OHE[ D 1| |
433 7440-39-2 HFE

478 7782414
480 7782-492 2=
526 1002268 7t 8
528 1002573 §5} 2

o e

118

Ad
1 Cadmium A2

1 Cadmium i AZ

AZ
A4

Al

Lead com A3
Ad
Ad

1 Cadmium i AZ
3 Al

Ad
Ad
3
1 Cadmium i AZ
3 Chromium A4

e g
ACGH [+ NTP - EUCLP [+| OSH -+ |
Tin urgénié compounds | ]
R 18
R 2
2
1B
Barium and soluble compounds, az Ba
Cadmium | K Cadmium and Cadmium CompoL cadmium g
Cadmium 1+ K Cadmium and Cadmium CompoL cadmium g
R 1B
Stearates
R 2
Lead and R Lead Compounds
Tin and organic compounds, as Sn
Manganese, elemental and inorganic compounds as Mn
1B
1B
1B
Cadmium ; K Cadmium and Cadmium CompoL CADMIUK
Fluorides
Cadmium i K Cadmium and Cadmium CompoL CADMIUK

Chromium (ll} comp

ds, inorganic compounds

[28 23]
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ABSTRACT

1. Creating a MSDS DB and keeping it updated
2. Objectives

In this study, 3,600 chemicals proposed by the Korea Occupational Safety
and Health Agency were classified in accordance with the Ministry of
Employment and Labor (MoEL) Notice No. 2016—19 and the revision of
its classification on 2016.04.06. All managed chemicals by the government
and the MSDS DB’s that the industrial complexes using chemicals in the
country possessed must be changed to fit the MSDS shown by MoEL’s
notice. Also the information must be rewritten or updated and uploaded
onto KOSHA's database, then the material safety data sheets were
prepared so that all related people could access them.

Effective test guidelines and major references for classification of
chemicals were proposed. Along with an important reference list that
would directly/indirectly affect the categorization. In addition, a list of
prospective chemicals requiring classification and measures to support
businesses were proposed in order to contribute to preventing industrial

accidents.

3. Methods
O Categorizing and establishing an excel DB on the risks/ hazards of 3600
substances (100 new 3500 updated)

O Cross examining and conferencing on the results to ensure validity
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O Creating a Korean MSDS on the finished 3600 substances

O Creating warning labels on acute exposure to specific toxic chemicals
O Proposing revised standard phrases from the MSDS Editing program
O Proposing to categorize and select personal protective equipment from

the chemical substances written in the MSDS

4. Results

This study was performed for the creation of a MSDS classifying 3600
substances notified by MoEL Notice 2016—19, revised 2016.04.06 and UN
GHS Guidance Ed. 6. The results were 100% categorization. Physical
dangers were state, molecular structure and any results, showing the
collection of studies, resulting in 100% categorization. Health hazards were
100% for new substances and updated substances. Environmental hazards

showed ozone hazard categories and resulted in 100%.

All of the results were DB'd into an excel format and was cross

referenced and conferenced upon by experts and organizations.

3500 substances were updated GHS style, and when searched had 5
overlapping results with MoE, and no overlapping results with the MPSS.
The consistency was 99.9~100% for physical hazards and 95.6% for
health hazards and 89% for environmental hazards. Overall, the match rate
is very high. When compared to results of other countries (EU, Japan), 3
results of the EU overlapped. For Japan over 2200 results did not overlap,
so no further research was done. Physical, health and environmental
hazards showed matching rates of 100%, 89%, 80% respectively. Overall it

showed a low matching rate.
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Updating under the GHS for 3500 substances and then searched with MoE
and MPSS, 817 and 716 overlapped respectively. Physical, health and
environmental hazard rates matched by 91.1~100%, 61.3~99.4% and
67.3~99.9% When compared to results of other countries (EU, Japan),
987 and 1166 results of the EU and Japan were in alignment, respectively.
Physical, health and environmental hazards showed matching rates of
91.1~100%, 42.2~99.3%, 67.4~99.9% respectively.

The emergency manual statements and other standard statements
suggested by the MSDS editing program had serious grammar and sentence
mistakes, making it hard for workers to understand, thus they were

changed to an easier statement.

GHS and KOSHA guidelines were followed for adding standard statements
on protective equipment that would help protect according to the chemical
hazards of the MSDS.

167 hazardous chemicals under management, including methanol, were
categorized, revised and checked for repeated and single exposures to
toxic substances. Then an expert revised to see if correct. 52 substances

were found to be toxic.

The industry also made 28 further categories for waste disposal methods,
and when updated out of the 3500 substances 1928 were categorized,

which increased from 1339 previously.

Based on the UN RTDG, UN No. were given from the UN No. logistics,
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and 2006 substances were categorized from 1991.

5. Application

(O The MSDS DB “GHS System and Classification DB System” update for
KOSHA provides up—to date classification and labelling information to
workers, and the current MSDS DB was updated to reflect recent

developments.

(O Accurate GHS classification and labelling may be achieved through GHS
education, and provides information related to toxicological and hazards
of chemicals substances in order to reinforce safe management of
respective substances throughout the transport, storage, handling and
disposal phases. Giving revised MSDS labelling information and such

can help with categorizing substances on site.

(O Protection of workers  health and the environment may be enhanced by

providing comprehensible hazard communication system

O Incorporation of GHS and procurement of reliable MSDSs will improve

Korea’s status in the international market.

6. Keywords

GHS, Physical Hazards, Health Hazards, Environmental Hazards, GHS
Classification Manual, MSDS, MSDS editing program
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O EAbdolgZgA dAixdzko]l 20k]/g ool AY 23 A7 Aol 15cm

]
oA Aol A FH3}sAY, e DHEgt ZAIA|F A FAERFERA 7o)
300%/m’ o]dt =& ZTAWL7} 300g/m’ ©]akel 9ol AL},

O 7IEo2E2A ZIEAFANAM BAxel7F dem ool BAAEHAZE0
2% o]l 4

T 9] QAEMY AR el 1% olstolwA dAade] 20k)/g vINl B¢
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(B) T &7 Al=wate] vja

UN RTDG 3.2.1 Dangerous Goods Liste] UNWHZE 1950(oo]j=ZZ)o] U
Special provision 639 7]AEo] 9= FAUHo] AAE )

- A8 xR A

3

“

T T NS

A3t A9 sl 1%E WAL, daEo] 20k]/g ool thg o=
shel slgshs doj=2E
@ 1spd Ao dh=Fo] 85% ol dolH, Aol 30k]/g ©l/d
@ 2= go] dojzx
— 75cm ©]/¢e] Aol HIAIZ S o s}
@ X doj=E
= X AgoA 2] Fol7} 20cm oo
B2 Zol7} 4em ol folA B A& Azt

T 1o el oA v o= sl dTete dloj2E
O 2Zgo] ofloj=E

— AxYo] 20k]/g 14

— dAx¥o] 20kJ/g MIRo]al thy o= shue] sl 5
2 A ARl A 15em o]e] AglolA walel AL

AT AEA Yol A AsAZE SRk 300%/mols) i Eed WR

300g/m’ ©]3}

@ X oojzx

— X Aol A =29 Fol7t dem o] olal &3 A HARto] 2% oA

=

— UN GHS 4z 714
FE 3 37018 TR 1% T 2
L FATRA B AF

it

HEekA] e FE 302 £

F7F T 7%
T 13} 20 SFEtA] oA thge 2| wEE -
3 @ o134 A<l shaFo] 1% vvtolwA, dAxdo] 20k]/gn Y
7350l g
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IPEA B 5Z el
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ZZ0O) LA) = o]31A] =
R e I s I R
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Zhg = g8 a5 & QS TEE T A
2.2.4. A3 7t~
(A) I18&x%5 UN GHSO #A7|#
UN GHSiEA9] 2.4.248e 7[A1"E 7715 o9l #Zo] aokdY. 7} AtshAd
7F2=9) Ak S7HAIG(C 9 A AN S (vol%) el e 3ol 218 de AS T

2k S 7HAIS(C)

{0

ofAtE A A 1 0.6 (35% o) &

[¢]

b by 7he)
A1 (21% o1 FHW ALY Ah2)

7]

i)

RE A3 7F2 0 40 (0.525% o)A sh-skA AkskA )

(B) 9 7 Alxwlze] vl

UN RTDGE AFstAI(FE 5.1)9 A9 (UN RTDG 2.5.2)% NA] 2 3179
A Eo] ok 71AY AEA BATELS AR a3 oA TlAFo|
51& H713 E&o] vk (¢, 20059 A AA|Zo|A= %rh) NAERG 122,
EmSol A= S—-W=E EF5o] Qu). o585 AR A3t 7FA~S Aes 4= g}

2.2.5. 17t~
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(A) GHS? #A7|F n&e-ZR TAdA dAFrtxs = uetadsisls +
Agteistrb s B 25

UN GHS®A 9] 2.5.280 7|AH 7715 ofgel o] @ ofkd)

Ry

O §F7F2 1 -50TColA hds] 714 el 7h=(2
7F2)

juhst

LE7} 50T olahel E

O 93} 7k 50T E Wi 2xellA FEAoz AH2d 7hx
— aghels} pan QA= -50C ek +65C Abolell SlE 7hs
— AgAst Zpa QA= 65CE W Ths

O Wgdg 7ha @ RN FEAoR A5l 7h~

O &3 7kt old-grlel 7herste] EaA7l 7hes

(B) T w5 Al=gate] vla

UN RTDG 2.2.1.201A A<&® ZFg2=2(7}22)9 Aol =@ GHSO Yojrlel 7129
4e& “50TColA ZF7It 300kPa(HHish) ol HE= 20T HE 42 (101.3kPa)9]
ZAoA A3 7Ad ATer UdXsa glort, UN RTDGOAME 1g7t~9
Aol glar, GHSel dojal Afjzo] “20TCeA 7ol Hiek(280kPa) o] o=
Ao At

— UN GHS 4z} 7§A
FA F7H A E2FEL 1YIIEE EFHA &otof §t

2.2.6. A AA)

(B) 21§85, UN GHSO #7471+

UN GHS®A 9] 2.6.2.0 7|AE EF7I+3 1855 4]
o] gofeT,

1o,
Shs
e
N
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<3 2-1> Q13 AA E{H7IE

T T2
T 1 olstd ( 23TCola =7|E=H < 35C
T 2 A3bd ( 23Cola 271EEH > 35C
T 3 23C < A3td < 60T

— UN 7]+

<¥E 2-2> Q34 AN BFBI|E

T UN GHS # %A
T 1 olald ¢ 23Cola =7|&EE=H < 35T
T 2 o183ty ( 23Colar 27|EEH » 35T
T 3 23C < 2A3kd < 60T
T 4 60C < Askd < 93T

(B) Fd9] 27 Alamate] vl

T 1~32 UN RTDG 3% dx4o= dx|sta ot
TF-H 1 = UN RTDG 3 1
& 2 = UN RTDG 3 1I
T-H 3 = UN RTDG 3 III
T 4 = UN RTDGOIA = g Eo] oYt}
(Al 1) e Rk A o] =7 A EA HA =R A Qlstd 27°C, B4 132°C
ojmg PR 3 ow B3y

2.2.7. A3A A

(A) L& x%2 UN GHSS #HAH7+=
UN GHS®A 2.7.2.9 7149 EF7|+2 vy3 #o] Qokdtt. UN RTDG
Manual of Tests and Criteria III 33.2.1.¢] 7]A19 o] 93 Ao <3},
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o222
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Bl F @ ARA AFeA, FEEdA Fgo] dojupr] gfar, FALE dojipA
gon, 7tdd "EAdH oA vhgo] =AY s Eyk ofye} ko]
okt ALY gle AS-

Bt G AFA AP, FEEolA FHPo] dojupA] ki, HALE JojutA]
o, 7tdE LEdH A uhgo] §ls Wk oyt ZuEE §lv
S ther, gz ow kAR o) (50kg EFES SADTZF 65~70C)
NN EGgEo] Ao HEHo] 150C ol IMAz E3h¥ o
ofol st 1Yy E3hEo] dAo = AAHHA KA AY 52 A <
Hl5Ho]l 150C Ho} W& A9l B9 FE /gt

2.2.9. AAetstAy AH

(A) & x%5 UN GHS ¢ #A7|+

AAE FAYLUA Hrstel Brlel HIAW 5B ol wstaiA,
AAE A2 FolZ Tl AFAAY 5% ool Fol}h W EE Bl A9 3

=]
q
A ),

(B) 9 &7 Al&=date] v

ksl Aol Aol UN RTDGS dXstwA &7 S3<S Io] Hr}

EmSelA= aAleh sl S-M(XEskA hazard) Ei= =
g EE)E BRFET NAERGOIA = 135,136(Addstyd Ed)o] E3hE o
DA A7Ed BpehE E s oA W

(C) Tl Negow F7E A3 249

T 1= UN RTDG4.2 I(HA)= #dd 4= gt} o5 AL “Euke 7pdA

4" 4R W e A9t A

2.2.10. ApA93Ag 314



e

(A) 2E&x=%5 UN GHS 47|

A

DA 3719 FEFstH 58 oo wslete RS wekth Alg® 2 UN RTDG
Manual of Tests and Criteria 1II 33.3.1.4¢°] 7] A%

(B) & &7 Al&wate] v

AAksld Aol AHel= UN RTDGEF dAehdA, &7 52 2 FiEEHh
EmSoll M & A9t & S—M(AA 234 hazard) B S—-L(AFAE3A, EdkS-
EA)®2 EHFEu. NAERG 135,136(AAw3tA Ed)o] 3w o] Jxvt z2p7jatd
shetE} i EY A et

(C) T Madlew E7E 2o 72

T 1 = UN RTDG 4.2. (A2 #dd 4= ) o5 EHE “Eyhg 71X

g4 AL @ 2E 297 Bk

Flot

2.2.11. A7|EEH 24 L

94E

(A) Z8&E==X UN GHSY #A7+

UN GHSEA9 2.11.2.9 71AE 77152 ofzlel o] gokH)
A e Addstd oA olfle] A e uAEEES EF
s71eke] FFo oA dluvA] o] glole s WS

AEHLE& UN RTDG Manual of Tests and Criteria III 33.3.1.6°] 7]#)
N.40l] o] gtt}.

T 10 140ColA 25mme] A EFFE A|FZ237F Fdd 35
?_

Sh

2 (a) 140ColA 100mme A &ZFE AFZAaE= FAola, 12079
100mme] ABFH ANIAZAyE S&Aolx
¥Ao] 3mE Zysk 49

(b) 140TCelA 100mme] Al=FH A|FgAy= FAdola, 100Ce|
[e]

A 3
100mme] AEFH ANdZAy}E Aol 1 EF i E3E



18 - MSDS DB 7% % #A13g} 7

EAbo] 450LE =33 A¢

(¢) 140CelA 100mme A =ZFE AFZAF7F FAdolar, 100ToA
100mme] A BFH AdAus Aol 7

(B) & 7 Al="e] v

UN RTDGel 71A® F& 4.2 5 A7|LdAd B2 47t GHSe #47|+
Axstar rh. |7 55 II7F GHS -8 1, IIIo] & 26 sfj&ait}. 48 4.2 1
vholl ApAwtsld a9 AddrslAd dAE xgstal ok, NAERGE 135,136
(Aarstd Ed)o Z3tEo]l otk EmSolAE S-J(HA 2o 2 AradAd
S2)ol EgE A, Aabel tisj = UN RTDG 8 4.1 &3 k.

2.2.12. E(AK)uHS 7198 ER 2 EFE

~

A) &% UN GHS9 #A7]|=+

UN GHS A9 2122 71A8 #7712 olgiel o] gokdrt. =319
g geiA S "elE 5 e Aol AAY, 7rAA/RIsH TraE g
& v HAA = 1A e dAe B T
1 gleEdA B AYsA whgetal wAd

Aol AAY, trIREdA B3 HA vkEste] 10L/kg min(1E%
lkgd 10L) o]/l 7+a7d/Q1sHd

-

-
Sh

7Rl =k f7 wkSske] hAAd/1Ed Thae) Ao RS =T}
20L/kg-hr(1A12FE &4 1kgd 20L) o]dolwA] & 1o sfidatA] &+

%21 o= i—%l-%

=y
iz

3 1 H7|2=e A E3 AMA3] wkSstal JhAA/RAEd 7Fae] FH oA
w7 1L/kghr(IA 7MY 24 1kg@d 1L) ol AoldAME 8 1 @ &
20] @A P Ed = 3L

(B) T Al=dlelM e 23 72 Y
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T 3 = UN RTDG 4.3 III
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Ho
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(B) T AMadlew Ei8 2dae] 72

T8 1 = UN RTDG 5.1 I(aLA])
T 2 = UN RTDG 5.1 II(aA])
T4 3 = UN RTDG 5.1 III(3LA])

2.2.15. 71323 E

(A) &% %F%5, UN GHS9 #A47%=
UN GHS®A 9] 2.15.280 74" EF7+L v #o] aokdt),

27kl -0-0- FxE& zta, Hibses f
FaAA U S 27 EFEUE frIguEE X s
IHAkstEae] ko] 1.0% olstd W fr] 3kt A% A
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ol FAAIle] i -
ol EAF(Per—acetic acid, n=1)2 &= 4
deth e f713EE S R 2 Ak = 9L
Qo= HAksteae] gl wek AQEHe= A
F7192keHE& GHS 2.15.2.29] A =glo] upebr o

3) A7]M mE BAH, ne 14T It aFe] A4S vt
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[5-2 11] GHS 3}e+22 BF WFd - 23
El¢l B = UN3101, 3102, 3111, 3112
By C = UN3103, 3104, 3113, 3114
B9l D = UN3105, 3106, 3115, 3116
E}9] E = UN3107, 3108, 3117, 3118
E}S] F = UN3109, 3110, 3119, 3120
EFY] G = (v =)
fEAe %3 99 EFo dste] UN RTDG 2.5.3.2.49 H(EE IE
T A E3E1 ¥]a139] ) EAE Y Utk oA E ofe] AAgT

(BFIBe] <)

(BF3Ce] o)

3101
3102
3111
3112
3103
3104
3113

3114

(E}FID9] <) 3105

(EFJES] o)

3106
3115
3116
3107
3018

3117

A A FFE| 0] =(<87%, &>13%)

o
g
)

o} 48 4] 2 0] o] =
WNEZAF A =(<77%, =>23%)

Bpake) 8 99 Al o o B o] £

OO ETL A E(<42%. 3| AAA> 48%, E>8%)

S TS

LA E LA B (<27%, 3| AB>73%)

N2 TS A =(>52%, Ho] ~E)

T ZHQHTFLAE(<27%, AAB>73%)
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3118  ERFE|Zd oS A Y e b7l eol =
(<42%, HQT 5245 F2HA)
(BFdF9] o) 3109 FoPMEANRIEAZE Soi3t A)
3110  AMIEZA|=(>42%, LA S A A<57%)
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3120 WAlHE FE gl
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(B) T Al=dlew BRd die] 720N
UN RTDG Fe&l=8E d5% a4 o] wiso] 7] wiel fde+t3
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<3 4> UN RTDG ¢ GHS® sY7|+

GHS

hazard addressed in

transport

Model Regulations
(Rev.14)

IMDG Code

Amendment 33—062

Cha

pter 2.1:&F WA &2

(Class 1)

(Class 1)

Category 1.1

Division 1.1

Division 1.1

Category 1.2 Division 1.2 Division 1.2
Category 1.3 Division 1.3 Division 1.3
Category 1.4 Division 1.4 Division 1.4
Category 1.5 Division 1.5 Division 1.5
Category 1.6 Division 1.6 Division 1.6

Chapter 2.2:913}4] 7}~

(Class 2, Division 2.1)

(Class 2, Division 2.1)

Category 1 Done Already applicable
S g pe (Class 2, Division 2.1) | (Class 2, Division 2.1)

Category 1

Category 2

Cha

pter 2.4:2F3kA 71~

(Class 2, Division 2.2)

(Class 2, Division 2.2)

Category 1

Cha

pter 2.5:11%7F~

(Class 2)

(Class 2)

Compressed gas

Compressed gas

Compressed gas

Liquefied gas

Liquefied gas

Liquefied gas

Refrigerated
liquefied gas

Refrigerated
liquefied gas

Refrigerated
liquefied gas

Dissolved gas

Dissolved gas

Dissolved gas

Chapter 2.6:13+4 1A (Class 3) (Class 3)
Category 1 Done (PG I) Already applicable
Category 2 Done (PG II) Already applicable
Category 3 Done (PG III) Already applicable
Chapter 2.7:Q13}4 114 (Class 4, Division 4.1) (Class 4, Division 4.1)
Category 1 Done (PG II) Already applicable
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\ Category 2 Done (PG II) Already applicable
gfg]p,;[f%_%%:@ (Class 4, Division 4.1) (Class 4, Division 4.1)
Type A to G Done Already applicable
%I%Déeé}%%éx_ﬂ (Class 4, Division 4.2) (Class 4, Division 4.2)
Category 1 Done (PG I) Already applicable
%lgf%eri %]-10: (Class 4, Division 4.2) | (Class 4, Division 4.2)
Category 1 Done (PG I) Already applicable
rapes Sy (Class 4, Division 4.2) | (Class 4, Division 4.2)
Category 1 Done (PG II) Already applicable
Category 2 Done (PG III) Already applicable
ke, &1 (Class 4, Division 4.3) | (Class 4, Division 4.3)
Category 1 Done (PG D) Already applicable
Category 2 Done (PG II) Already applicable
Category 3 Done (PG III) Already applicable

Chapter 2.13:

AFaha ol (Class 5, Division 5.1) (Class 5, Division 5.1)

Category 1 Done (PG D) Already applicable
Category 2 Done (PG II) Already applicable
Category 3 Done (PG III) Already applicable

Chapter 2.14:

A 3 (Class 5, Division 5.1) (Class 5, Division 5.1)

Category 1 Done (PG I) Already applicable
Category 2 Done (PG II) Already applicable
Category 3 Done (PG III) Already applicable
glj]pytfé;g: (Class 5, Division 5.2) (Class 5, Division 5.2)
Type A to G Done Already applicable

Chapter 2.16:

B o
a5 T EE

Class 8 Class 8

Done (PG III if not

corrosive to skin) Already applicable

Category 1
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ol g WE BHoE Alx; e

(b) AEAE (test series ) 6(a)oltt 6(b)el wet &2 GafYgIFS 7FAAY
el AFE Agdy 9 #4715 (UN RTDG, Manual of

Tests and Criteria) Part 5, &4 51.49] AAL&ETAdd wg} A Al
=7F 1200 kg/min®Et}t &; ==

(c) HELO& B3] =7} 300]/g wwk

.

=

o

#skel shobRe #2.17.1dd W FA9EE AEHE 2 w47
RTDG, Manual of Tests and Criteria) Part 5, 24 51.4¢] & “4d
AAHLFSA)' 2 A4S WA Ax FXo w9
M2 5 R ARES Sl 249 dHE EREh

o}

T L

, w2ekE sobR WA da FX(Ac)7t 300kg/E HAsAY H
3L, 1200kg/H Hrp IA= &S

, Frste slobrF wA A £x(Ac)7) 140kg/E3 HAsAL T
=3, 300kg/E w]wk

, 23t 3ok A A £E(Ac)7F 60kg/EY s AU o
=31, 140kg/E v gk

4 Exske kR g A4 SE(Ac)7t 60kg/E vw
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25 91S or CLP(Regulation NO. 1272/2008)
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T8 -EXH

emer BRo AL 27 B

w7l

H = : H = :
Augle CLP #3%F (Regulation NO.ICLP % (Regulation NO.
1272/2008) 1272/2008)

® RE AA DB A8} e A referenceE A A &ttt = CLP #
F7F el AR ¢S A9 BF A @] Regulation NO. 1272/2008(AF&
) S 7IASt ERAYE ‘Aagle’oz 74,

T8 y-EH

o Rl AHg 27 PR

TR

degle A& (Regulation NO.[Z &5 ]S (Regulation NO.

1272/2008) 1272/2008)

@ EU CLP w7+ 7ol AA o]&akA il FaAtgto = 714

GLP} =413 Al e weh st AJgdZ2d37 e A o #E =+
M F5A-ol E& Aoz yeEhd Fh(worst result)S 83l EFSFA,
olgfgt A=7F §lve AS =, Aol w2 AR v Agde AR
ggoBe fust & A8 5 S H9 worst case® A g

@ UN RTDG Class 6.17% 2.3 Hi2 =43 #dy ot GHS9
TE#T= Zolvt 2.39] AS- AT, Ay, FYe FHEo] folH
1%, L R==1 ;(L_ﬂi D:]—.Q_

O FaF3 71Yo A NLM:HSDBZ 7Y

@ HSDBY IUCLID®| #Ats ZF AlE/do]l fAe sl Agode dd 3719
AR5E Zhol Fil <i{4> APFT SHATHE AEE dYsto] &7/
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XA A= E7 Azt | "/ 71
14 P ok | 7TE
oFA Yo -2 3 ~E/7| €}
=4 s nke-2 | E7)/7]E)
ARAGINEAY | A= ARl i e ke

LCso: lethal concentration 50% kill (50% A AF&s%)

LCLo: lowest published lethal concentration (F# X|Al&%

LDso: lethal dose 50% Kkill (50% XA}&F)
LDLo: lowest published lethal dose (A XA}=F)
TDLo: lowest published toxic dose (H# =4 wdk)
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Fog "oz 3 AgRAel AL A e FVE XS IR
AS-olE Z1A(ppm), AAoldEA HlHe] Bl WE EHe
T4 23 9 v2A2E(mg/L)e FAE ol&ste] Rt Eg w9 28
EEA TR IAVIFOR Fkste] JEALF e} S A A g
(#3) ppm T} mg/lL @91 (1714, 25Ce A A])
ppm = [(mg/L) X 24.45 x 10°] / B2z
mg/L = [(ppm) X ¥2& x 107°] / 24.45

HT AT - A Aol = &9 d=E 2000mg/kgl 2 &7 wwol -
A5 dE AL ol A3 A mEoltE FHEol APl
& wj7lx] o] AlgelA] AdsE
Z+go] Q= ARE IS

> off Mz

1ohelebe AbRE o] SelEAG, wE §A
5}

A= Aol e A el g gl f

— 4AZ =EAY ?‘aﬂr% M sta Az} 31% 79
= 2 g

Fstel AHgatgon] B

0Foll A 8A7F T
o

rz
)
o
)
r (
r
o
oE

o B4 L AAZES] §A 54 dE BE 4R VL
= 714 S719 45 BV ANA
- 3 "EES 4§ BA/4

i
B
riet
ol
o
rlr
ok
rf

A=/SZ LCs0=2800mg/m/1h  (3F: 0.7mg/l/4h, AW (e, OECD
TG403), GLP) (NLM:HSDB, NLM:CCRIS, IUCLID, ACGIH(2010))

(elA 3) HASA

TOXICOLOGY
3:1.1 Acute Oral Toxiciry Rat Other (unknown) LDsg = 10,000 mg/ke (male)
LDy = 8532 mg/kg female)
5.12 Agute Inhalation Toxicity Rat Other {unknown) N lethal effects in saturated atmosphere of

L35 ppm (23,463 mg/m3)

a4

513 Acute Dermal Toxicily Rabbit Ohther (unknown) 1D = 3,000 me/kg

<CAS No. 108—=65-6> =4of tha] SIDS A&5E HAESAL
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n gASEAET) - A=/AA LDs>8,532mg/kg ¢ ERFHAR S LE EF
n FAEA(AY) - E7] LDs>5,000mg/kg @ ‘EHFHAL S ow BF
n SAEAAEY D — FA54A(EY:57]) — No lethal effects in saturated

=
H: o
4

7
atmosphere of 4,345ppm (23,463mg/m’) : ©] FXo|A AHd3 gleo=rm B

BATYEAAA A Ae, AR A A dd ARE ZE5ho
FAEF)T Fmor BRHL AuAt g Ade dwHeon Hyan
a8 2] Bl FSAE glon @ ol dWEH= AU AEv 9= A=
“Fmglero =z FAETh L =7, uAET} 7] A5 0] A e e
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<E 6-2> UN®| 3% RA4/434 257712

g | AREAE REAAE BA 5 AREEA ANL B w2
B | e o1 SEldA A el el A
(T2 Dl ooz wa

AR sp me waw B Adm 1 g day v

TAR | spoq 100G wE F Aolw 1ube] ol eld RAA wgol
CTE | debn, 149 Sl BasE 4
BAA _ -
A IRl A 4AZFESE wZE F Aolm by ol el A4
B TE wgel vehtn, 1424 el A%t
(1) 3= AA & 24, 48, 72 A|Fto we} = WHSo] XA= HS-
SR s A4 PH 39 dzom pARAS W, APEE
gobe] % Hojm gmbElolA] Eul by il REe ZAS
VR 9)AS Wagte] 2.3 ol -4.0 WT Ei
A5 | (2) 1499 BRI FoARA Az ovele] AAERoA AZ,
(FR 2| B8 (AR v dgwhwmz,  AaE RS,
SnztAs Zgo] ALHow B i
(3) ABER 7+ W ol o], 3 vhelol A sHstE Al wE
P o}F Wae Fugo] BAHA Y, 9o BRI Fo= ¥
T EAEARSEY

WA AA F 24, 48, 72 AZNA, EE W0l AAD Ag A%
g AZel R 39 d%ow BRHYS W, APEE 3

BATE | o snpeiel ) g, A9 wE nEd] 2AE e 984T
78 3 gagrel 15 ol ~ 2.3 vwd A9 (B, AFH FRd £eEA
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A543 Algase] 7]xste] ERTEe]l AoEol AN GHS #HI/PEES
A8 7 e AT draize FFE 7S AEHES A AAT AR7F (e
AgolE T 18 AFHeR2(1A, 1B, 10) 27T & glgh.

bzl 7z AAG AE7E GA dFHA ge Aol AFEIA EE
7 MSDSe] ¥ FEAX/zpFAlo] T severe, moderate, mild, slight ¢

kel ek Aol BH A ¥ GHS Wi Fshe]

5

Arg 119, w3 fEAd AR SAAY Rad 19 #n
_"
o]

21_;{
K

ol
o
rr
Pk
-0,
N

-~

of 38 R—Phrase (R34, R35, R38, R36/37, R36/38, R37/38,
R36/37/38)E Za1stt}

Comments in test Corrosiv Severs Moderat Il

+ irreversible

effects

GHE category /
¥ v L
sSkin 1018, 1B, 12 2 3
(29 1] Aol & JF FA/A580

=)
>,
)

rr

o

Al X 1M AAOC R severe, moderate, mild =¥ slightlye H7l= *%

= ZbZbe]l i 1, R 2, T 3ol sigEthar st
A /AF A e BETIZE e QlojAl AL
H7kq 4 o] #&d Agol AHEstth Severed H7H7F o= B[7F
WHo] #FEA e Agdde i 22 BRI

welsiety Adew A (pH= 2) E= A97I(pH= 11.5)2 Hol e AL

18 off
Lo

1) OECDO|ME TR RAMER(A 18 109 7&
vitro membrane barrier test method)E A|otstn QICt

2)
http://www.meti.go.jp/policy/chemical_management/kokusai/GHS/GHS_Classification_Manual.
htm#(3-2-2)%20Skin% 20corrosion/irritation



o RA/AEEd e EF Al A sESE EV >

= $£o 7 g3
Ak 2008 AR AolA FF BAM/ASA R AT = E4AAEAY
i HlelE S Result: "Irritate"®] HolE 2= A=/do] g ER{FE A R7IE
st o, FoldTdel Al=e] A HE 2'2 ERehe Aoe® AT Eg
RTECS #Atart Sl= Agode A=A s Amolmz o i
sttt SFAI R &-o] mildSl AA}=oled ¢

2

(Al 4) 95 F-28/2=4

2-Mercaptoethanol was moderately tritating to rabbit skin m 4 4-hour occlusive patch test, 2-Mercaptoethanol 15
corrosive Lo the rabbit eve, which was tested n studies according to the principles of the Draize test. Skin senitizing

ellects were reported i a guinea pig maximization lest (OECD TG 406)

<CAS No. 60—24—2> EZ& SIDS ZAMAF} Rabbit/occlusive patch test(4hr):

moderately irritating T FAF=A olB2 G 2= WEFSOh

2.3.3. A% T &AL A=A

Agk = EAARE ASAY ERVIES & 79 2

TR b AFAAARAR T|xste] Ao Eo] AT, GHS ERVIES
A8 g e AT draize AFE 7IAE AR w9 AAT 95 AS5AAEH
UM E dubHor  FE weol "Holmyge AP FdeA &gerh <k
AS4A8Y AR e AF, A% A=A v AT E4E T
AT DE gt Asd 7xste] Add R g4A doAAA e A=
AR T 7|E9 MSDSY A3t = &4/ AFAe #I severe,
moderate, milds® A& sk Aol Zheste] oldd Ame HF Al dE

GHS viw&d& Faste] EFFso[28 213,

3)
http://www.meti.go.jp/policy/chemical_management/kokusai/GHS/GHS_Classification_Manual.
htm#(3-2-3)%20 Serious%20eye%20damage/eye%20irritation
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ey ¥F FAEAEeR FREA @hste AR = S84/
]

AFHEAR BRE Ao
O A T 22 EREW o A R 2AR BRI ey
wAFAel HEk A ARTE 9w Afels olE SAR TR

TE7] e AEFAUAge oiE SAS TheAE BT oY FdeIAME
gl ArR= v A TE71 WA, ARIRAg BEF 0 3RIA o
FAAAG (T2 1), 224 fdow (F3 Ad4d & vl stz ZFdrh
TE71 AU bl Wie gl TuiEy]l  wiEel  dREAIT=
1) olARE, IFARA e AFod= AT M shuolARE bHdEA T =

aA, FA, FU7HA Tl BRI #gk xde] e AgddeE 1
3l EU—Annex 19 R42 % R42/43& &7 3I}aA F8 19
F=r, R43 B R42/43& IFAJNA i 1o sFETE dEAA AT
FgsEAil 7 ERAELe 357 3R

2 R42/43, 4 G HA 3] FE&sEda A
gt 1ejy B AFolA e EUS g9 i AR e A9, ol &
TEekA Za ™RGS, o2 EF3th ACGIHSEN &40 w57 A

oA ot dldEi= AE ACGIH Documentationo| Al 21t Ha7h glt)
FREANAY Fr7F Al A FEFTS VYT > B > JE9 Fog g§sit, o
'"This substance is a skin and respiratory system sensitizer' @} MRz o] F-7t

o] o

V& Al EiE wdd 5 o At ddte] weh 2Astes .

(A 5) &7 w 54
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3.1.4  Sensitisation
Studies in Animals
I'here is one report available for skin sensitisation,
Nk
In a mouse local lymph node assay [OECD TG 429), groups of 4 mice (CBA/Ca. female) were
applied 25 pulL of DAP solutien on the surface of the ear at concentrations of 0, 0.5, 5 and 50 % w/v
(acetone/olive il 4:1 vehicle) on 3 consecutive days. There were no clinical signs of toxicity
during the study. ‘The Stimulation Index was 3.23 at 5 % wiv and 10.74 at 30 % wiv, DAP is
considered to be a skin sensitizer (DAP Consortium, 2003b).
Conclusion
DAP is considered to be a skin sensitizer.
<CAS No. 131-17-9> &%& SIDS #4243 o =2 IFadyd 4=
AFA, vpese] Fad dGAN Pl HNHS Holm T 12 BFa
- AEE=ETH 7IE
<¥ 8> 5F7) EE ARRUe EFAE
T 571 A T Vs
& o= atitel AlFete =4
@O Aol Al Sol4]l 57 AAdS deivs
1 = o] ©
T:‘ﬂﬂ' =
@ HAE F= AAAAM ¥4
T g5 FRg & 715
g o= shel Sgee 4
LD e Al S e 23 Huse U
‘l‘ )\AT;]—L. 27%7}' /\}\\:
@ HAF FEAPANA F
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date: 18-FEB-Z000J

Suldeline 475

and absence of Aroclar 1254
Dose-dependent increases in
the presence of 52 owver the

1Z5 nnlysml.
Test substance: Cartalytic cracked clarified
54741 -5%-43

S Toxlicoclty Substance ID: £47312-30-1
Tvpe : Mouse lymphoma assay
Syvartem of
Testing: Forward mutration assay using <ell line L5S178Y
Concentration: 1 to 125 nl/ml
Metabollic
activation: with amd without
Result: positive
Method other: ADPI procedure (see Reference: .
Yaear: dLP: yes
Teat subatance: ather TS
Remark : The procedure used was simlilar co that given in 2JECD

The test substance was dissolved 1in acetane. Cells were
exposed to the test substance for 4 hours 1in the presence
—induced rat liver =2.

321 ._2nlysml. Toxicity was nocted at all leswels and surwvival
was less than 10% at concentratilons exceedling 2.3 nlsml. In
theabsence of 22, evidence of weak matagenliclty was found atc

Hource Dow Benelux N. V. Terneuzen

mutanc frequency were found in
concentracionn range 1.35 ca

<1l (Z2C00y, APFI B1-15, TLS Moo

Tvpe: Eister chromatid sexchange assay

Species: MOLS S Bex: male/female

Strain: B&C3AFL

Route of admin. : h B o %

Exposure period: 24 to 2& hours

Doaaes: 32 Test groups: 0.4, 2.0 and 4.0 g/kg in corn oil. Positive
control group: 10 mg/kg cocyclophosphamide. HNegative control
group: 10 mg/kg corn oil. Each group contained &5 male and &
famale animals.

Result:

Method: aother: API procedurse (sss Refsrence) .

Yoar: GLP: wves

Test substance: other TE

Remark : Tae=st Method
Test animals were given a single i.p. injecticn, 4 hours
after implantation of a 50 mg agar-—-coated EBErdUrd
(5'—bromo-2°-—decxyuridine) pellet. The test subetance was
dissolwed in corn oil. Bona marrow cells were arrested in
metaphase with colchicine, 24 toc 26 hours after
implantation, and wers examined microscopically for SCEs.

Reault: Result=s were positive.
The test substance produced a small but significant
dose-dependent increase in mouse bone marrow SCEs compared
with Ehe corn oil control.
The positive control group gave the expscted results.

Bource: Carkbon Black Nederland EBE.WV. Botlak RT

<CAS No. 64742—90—1> IUCLID #AA|
test/Bone marrow or peripheral lymphocytes
27 3

[/n vivo somatic cell genotoxicity
SCE analysisollA] Aoz &



T T N
TEILTEETE e
5 ﬂﬂ%%AW% %Em B W
~ © R mEE wﬁﬂnlﬂ._
TE ¢ FEsg pEN D
T X Ma_,oL < EJI_ZT
W o o . ae o B e
7omﬂa4o_zvmcﬂﬂ;mvr amﬂ%ﬂr%ﬂu
=1 ~X ,lﬂrmﬂ . < g
GO S colld ) TELRE
. TR B gy X e R
\ul s % 5 EE ~ \Mv_ﬂ R o ol o ;ﬁ o
~ dl7.§. = oF JIH_T tﬂ i
B a;_oa%u1ﬂ N ) >
N | T T o PEw £hw”
me | %ﬂ%%d.zo B o B ME %ﬂo_di
| — @ﬂﬂ%dﬁ&u g __oao;lﬁx
< T ™ o o N iy
. . R i ﬂﬁﬂ@ .
T T X B & moau@@%mg RS DRpe
T Hﬁﬂmo%muﬂ%ﬂﬂzo i
T = HooL o T gy RO No _JZ.T b b
T T = % B o I X0 T = No =
il — o — % of i
< o O w T T X a2 w3
T I 2 e —y OH M i e
i o - W ™R g :
b ST e R o I
NN mE T 2o om O pTRE
A FTEiold
%iﬂ@ﬂ@ﬁ?ﬂ aﬂ?_sx%i
X . X T B mﬂaw@uﬂ/lﬂ/l
i ™ No Ne
Gl
|, R Mr% :
< 5 i 2
M N NS
= — o HEMﬂ
+ >3 "3
- 5
La
ml




A5
Tl

=
=

MSDS DB ++
(B) B4Az7t &)

50 -

RE o op T
‘mﬂl 9 O?._ ;O‘_

w_# oy <oE R o X
- Lo M o 5% o T W
T 2T - = 0t _
Amw A_UW ) oy wm o Hlo = Hﬁ
% ﬂﬂ = 2o T 0 R N Be
Mg eW = — ~ @ ™

W Ty B g :
%%4% o %ﬂﬂﬂa i v
L %y 5 y
DX I A T 5

— =z P J.onDud|£o Ltzlﬁo ¢
TG a3 R "
o " ‘ﬁ| a oH = I it o W
5o oI B S| i

£} ) o [y o= ol 3 i
CIREE A R~ >
T ‘ i B
o E RS I N ~ %
CUNSITCEE H- ol N " <
o W I LSS -
=T o N - TR Calli= .

= 7 % SO IR R -
T T E R B | = B T T I+
o— T oo o T ap L Q ol %
oy i ﬁowuﬂrGﬂlﬂ,@ ~ :

W B W B o B g ) .
fo o X m%mgdawn Mo == -2 2 i

. R == & -
Mg S - A R el R Il
A PR :

T B0 i - SR =
o T OWE oF R T S~ :
~1 o b ~EE RS
sl —_— 2o X Wr o % 1 i :

ER 2 B oy 2 L N op | o =)
- ® T - nE < o ) o5 | o ~ k|9 g
oo OmumLfiREME 5 5| -

Ewﬂ% N F NS g oM ew e_u o

_ LE e g = | R -

T =)

e ok a ~%



(el Al 7) et

International Agency for Research on Cancer (IARC) — Summaries & Evaluations

TRIS(2,3-DIBROMOPROPYL) PHOSPHATE
(Group 2A)
For definition of Groups, see Preamble Evaluation.
VOL.: 71 (1999) (p. 905)

CAS No.: 126-72-7
Chem. Abstr. Name: 2,3-Dibromo—1-propanol phosphate (3:1)

AT ATECERA
National Institute of Technology and EVAIGETOH B S il iy B A B

Database Top » Total Search

Enter S=arch Conditions > [nterim Search Results > Comprehensive Information

Helo Helo Helo

GCarcinogenicity Assessment Data Description

| Oreanization Azzessment Contents

SUbSW%?’é !Nnt available
EL Mame |
| Category | 2=
5”'39“"@9 !Not available
EPS MName. |
| Category | =
‘ S”Eitr‘:g?'e Triz (2 8-dibromopropy [} phosphate [126-72-7] {al. 20, Suppl. 7. al 71:1999)
ARG =
Gatezor (2.0.: e agent (mixture) iz probably carcinogenic to humans: The exposure circumstance
2ol entailz exposures that are probably carcinoeenic to humans.
Substance [ .
T ‘ s itrls(2.3 Dibromopropy [» Fhosphate
| Category asonably Anticipated to be Human Carcinogens

<CAS No. 126-72-7> &%& TARC % NTPYA Group 2A, NTP R & 1}k

omz LR BE BRFIr)

2.3.7. A=A

(A) 1&xs5, UNY &7/7F
o

AAEAL] RIS <FE 14>9) L)

<E 14> BHHHY BFFE

T b
Al A A oA, Age AAE Ex T4
T FelFeFe Aoyl Ao deid BABEATRRE, JE Afed
LA/ [ REYRE Edetel, Azt AARg wadnn FHHe 4@
54284 |BAT e of TRl AgHE BAL, T A 0@ A
Nz
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it JOINT RESEARCH CENTRE

Institute for Health and Consumer Protection (IHCP)

Eurppean
Commitsieg

Datails on Substances Classified in Annex V1 to Regulation (EC) Mo 127272008
totes (alphabedtic | numeric) | AR (AP .

Indax number
Tabée 3.1 Table 3.2 |
L BOT-251-00-0 o i =5t CLPGOT -
5uby EC Ho Cas ho | Hama
1 | 27eT282 70557-70-4 | 2-matherpropy acatate
Regulation (EC) No 12722008 Annex VI Table 3.1
Classification Labelling
Hazard Class Hazard Statoment Piciogram Hazard Stxtement Suppl. Hazard
and Catogory Code(s) Codis) SigneiWord Codels) | Codefa) | statsment Godeds)
Flam, Lin 3 H22% GHa02 1226
Regr. 18 HEE00 GHS08
STOTSE 3 H335 GHSOT
Ogr

<CAS No. 70657=70-4> =22 EU CLP Regulation No. 1272/2008 ©j| 4|
S =1

Repr. 1B & RTECSOlA el F 6-15%% o3 A=ol 2710ppm FEE
FUANA B FEAA 4T 73 A 8FS 2Ys 2700ppmEEE
6A1ZE ol FUAA S EAA ol RN ofyEl Boke] Avlel JFE
7AW ok, BopAbdol uEhd. SE § 6-18Y¥ U2l E7lell 545ppm
EE FUANA B 24 o, AAFAEEA 2w o] o] v S
= 63t FUAAAE A wokEA,
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Al

L

s e

< 16> SAxAY7] 5408 ws) 544 7ITx
E=EE R by T 1 T 2
AT (AE) mg/kg bw | ¥E < 300 | 300 < F&E < 2,000
A9 (4= £ E7]) | mgkeg bw | FE < 1,000 |1,000 < FE < 2,000
. 2,500 < & =
TFAEA(HE) ppm/4h FE < 2,500
20,000
S7IFA =) mg/L/4h FE < 10 10 < ¥% < 20
VA ESASVE
Al — /=
_ mg/L/4h TE < 1.0 1.0 < % < 5.0
& o] ( F2) I et )
H H\ A—

w o] ZlEEke Fa BARES 9% Aolth. F, S JtEe] dFEA BERY A4s
Eokge ez 94T dAfeE AR HAS 7R AL okt set=de 13
mEoll o3 SARAAV/ NS dFe e dehde AgdlA el AE7E ol
sy, o BAe SARAA/AAEAEAR ERac Agelde
mEdIE, §30] FAHA dHse gt A
(A 9) E4x4E7] A5 (F3 )

S.1 Acute Toxicity

S.1.1 Acute Oral Toxicity

Type: LD&0O

Specles: rat

B

Humber of

Animals:

Vaehicla:

Value: ca. 4520 mg/kg bw

Mathod : other: see remark

YTear: GLF: no

Tast substance: as prescribed by 1.1 - 1.4

Femark: Male Sprague-Dawley rats were tested (5/dose group, 4 doss
groups) . The LDEQ was determined to be 4.2 mL/kg; using a
walue of 1.1 as the density of the substance, this wvalue can
ke converted to the 4520 mg/kg. The subkstance was mixed with
wat=sr to giwve a 20% dosing sclution. Animals dosed at 17.8,
22 .4 and 25.2 mL/kg became prostrate and/or lethargic but
had recovered on day 2. A vellow fluid was chzerved through
the gastro-intestinal tract of those found dead.

Source: CYTEC INDUSTEIES E.V. Eotterdam

<CAS No. 577—-11-7> 22 [UCLIDoA X5 9% 7|Ho] Holy 2¢ ¥ 3| &
Hold(vh), AgE AEo AgweA wmgele] wANEE PR 3-vpHZ
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(oA 10) E4xAH7] A5 (R =E)

S.4 Repeated Dose Toxicity
Specias: rat Sex: male /female
Strain: Spragu=—TDawlex
Route <f admin.: inhalaticn
Exposure period: 4 weeks
Frequency of
Ereatment : £ hyd; & dAifw
Post. ocbs.
pericd: no data
Dosas: 0.026; 0.25 or 1.2 mgil
Control Group: res
Mathod:
YTaars: CLP =

Teskt substance:

Reaemark: 10 animals/sex/group

no further informaticm availakbls (akstract)

Lhe concentraticon was generated as a dust asrosol
seguivalent asrodynamic diamseter of 4.7 um

upper respiratory tract irritation,
absolute and relatiwve weights of kidnew (£
1.2 ma,/1: 1 animal /sex died; decreased kbody» weight,
decreass in platelsts, decreassed absolute and relative
weights of liver (m) and trachea/lung (f) high incidence of
slight multifocal and generalized interstitial fibrosis and
o=ll infiltrate in treated animals (=ffects not

with an

Resgsult: == 0.25 mosl: decreased

inflammatory
dosse-related)
DSM Special Products B.WV. Gelesrn

<CAS No. 65—-85—-0> &Z2 IUCLID AMAl 0.25mg/l ©]Ae] FolA
ANE A, A A At #AHE, L2mgd ol B i,
dq AW FA g, a4 2 Aol AR E
=

CPE!
o gFol HAHEE TR 22 FRAT

=
AL 8

(A) LE&EFF UNY BF7F
el e ERVIES <iE 19>9 2u
<E 19> &2 HFaAA EH7IF
TE BA47E
g o] djlifo] eIl B
TE 1 D AR A FQ SIS doFit= AFA = Ayl iu® A4S
@ 40ColA BH=7} 20.5mm?/s o8} Erslg 2
TR 1o EFHA FowA, 40CoA HFHE7F 14mm?/s olakel 22

=

0 U
e FRAYANS BugE, eon, By R A%y 59

-
A

=

A3l FAFAAS dodl= Hor FAHNH:= B

A T2 AdF2l turpentine ¥ pine oile]t}.

2 0ol A& st g EFE o] TR 23N & dvtn #wgE - gAY
3o 1 2

N N

AR ELTE W 130]5h)
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o W &4e deosAy

= s
= i =, e R
el Age Tk orlo PReld AA E: A
% BRI 3 °

sepgdol ¢ Et HMZoEYE A%, Bt TEI o8 HHHOR % %
B5/A9 FQeke AL wad

o WAL FAYEEY) AANS AA) A% PHEe] FEHT 9AN
EESEAL @9t FEUEAA doa QheldE AL Al daiA
FUYEFII RN BRI B4 AL A% mEt AERA 98¢ s
ok,

oA 59 e g I 2
A 2ol FAHZF7Feldel FAIHS v 72 1, 7% 29
dqdEs =22 de () F7IEd F1 %2 F200 VIAEe A ERVIES
sAEES Fxsta vk ool A& SAAEE] M-S HERAT

AAE (mPas) /2% (g/em®) = FHAE (mm?/s)

<Al 11> <2 #3174

JOTHER TOXICITY INFORMATION,/ Intentional or accidental
ingestion of gasoline often results in aspiration of the gasoline
into the lungs because of its high volatility and low surface
tension. Therefore, the most common effect associated with
acute gasoline ingestion in humans is aspiration pneumonia
which is often accompanied by respiratory distress, [Bi8llsilsist=1aa
EElEnirE, emphysema, and focal alveolar hemorrhage. Death from
asphyxia is often the result in cases of gasoline ingestion whean
the aspiration pneumonia becomes severe.

[DHHS/ATSDR; Toxicological Profile for Automotive Gasoline p.53
(1995)] **PEER REWVIEWED**

J/CASE REPORTS/ Adverse respiratory effects were described in one case report of inhalation
of gasoline vapors that resulted in death. In this case, a 3-year-old boy was found with his
head lying in a pool of gascline, and he died shortly thereafter. Autopsy revealed pulmonary
congestion, edema, and intrapulmonary hemorrhage. Hyperemia was evident in the tracheal
and bronchial mucosa, and there was hemorrhagic fluid in the bronchi. Intraalveolar
hemorrhage and alveolar necrosis were seen upon histopathological evaluation. According to
the report, these effects were the result of inhalation of gasoline fumes. No gasoline was
found in the stomach, and there was no evidence of oral or pharyngeal mucosal damage,
thus ruling out the possibility that the lung damage was due to aspiration of ingested
gasoaline.

[DHHS/ATSDR; Toxicological Profile for Automotive Gasoline p.12 (1995)] *“PEER REVIEWED ™=
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A7 s34 9 Data Base
K DB St EFA¥e} vl
FAEA AT
LIRSl OECDSIDS
ERCRRRtCAS- R RCRdD) NLM(HSDB,ChemIDplus,Haz—Map,
g5 F24 GENE-TOX,CCRIS,IRIS)
Ae = E3/ATH | NITE
s4Exg7) 54 | RIEGS
(15)%2) ICSC
= Ao o7 M S Y BA 2~ H) EU CLP | NITE stze
SAEAY7] =4 (ToxInfo)
H i =
(=) ECHAChem
557 wiz wnauy [0
XA Ho] A ACGIH
A=A EU
. - OSHA
T




[

Hz
S

1] GHS 3}et=d &7 "hird - 63

#44d Fralds ety A& Bad ARE= AHSAY YeFAA/ oA
Aot AHEEAEE =4 4 Fad =29 E7E A VIEde Awss
ZAge F2 oW, @4, =7 Ee FAAEAdAMY WS E=(LC) EE
g FEE(ECy) o2 RdHM, Aeemyd 2 olwddais degedol
71 FARA dFS T A BdE= AFolv ol Aol uiF o&

2.4.1. AE=4
(A) 3ATAEAANYE FHHE ARy =24

AFAES oF,  #AAF, 2REE 7EY FARE)R s
OECDAI g 7Fel =81Ql, ASTM ZFAIE 5ol HAHE A% AEF 9 57 AESH
Fe AEFOR drh. =FAITH

O o5 : LCs0 96213

O 27 @ ECso(r 9 A30), LCso(XAL) 48A17F Hi= 24471

O %% 172 & 96413k, ErCso B ECso (AN,

O 718} 484 (Lemna) : 79 EE 149 ErCsy = ECs (A )

TR FAAARTE FEAE o] Afoe dAHoRE R AE3HA
etk Bl A ENA FEist felgdel o AEE ol&sAY WEd ATt
e Agde AExRd oz st AEvbel o8 dAe AlFAel lrhal
s = 25T ARSS e AET] dEiME ofdlE Bt

O oF : oJFE A3 AdL OECD Alg7bol=gkel 203 T o]o F3dhe
96A13F LCsotks o] &3t}

|
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<E 20> ofF AHAF

=<=0]% (Fresh water) 301 (Sea water)

Brachydanio rerio )
] Sheepshead minnow
Pimephales promelas .
. . Fundulus heteroclitus
Cyprinus carpio o
. ] Menidia sp.
Oryzias latipes
. i Gasterosteus aculeatus
Poecilia reticulata ]
) . Lagodon thomboides
Lepomis macrochirus ]
] Leiostomus xanthurus
Lepomis cyanellus
. Cymatogaster aggregata
Oncorhynchus mykiss )
] ] Oligocottus maculosus
Leuciscus 1dus . ) .
Sal dner Citharichthys stigmaeus

almo gairdneri
& ) Paralichthys dentatus
Oncorhynchus kistutch ] ]
Paralichthys lethostigma

Platichthys stellatus

Salvelinus fontinalis

Carassius auratus
Parophrys vetulus
Ictalurus punctatus
) ] Clupea harengus
Abassis macleayi

O #7457 #AAFE ol&sls AFL OECD A8 7hol=gel 202(EWHEH
= ) T olo] Agste Aldel 93k 4841 ECse©l 71=olth.
48A17F LCsogko]l $l& A5l 24A7F ECs0at(-AF OECD 7Fel=gF2l 202

e WP 5 glont o olgstel TR M Mg Aot FoE



3<% (Fresh water)

% (Sea water)

Selenastrum capricornutum
Scenedesmus subspicatus

Chlorella vulgaris

Skeletonema costatum
Thallassiosira pseudonana

Isochrysis galbana

O 78 A&

O QSAReIA «5d A3, 84

(s =
7hs sttt

et SAABS o848 Aol OECD
n]= EPA850.44009]

]
=

A @ ol =)
o8l H4 ECwike ol Aol
(83% 1ppm (Img/L) Wl 24)=

[%5 1] GHS 8852 &7 vlwd - 65
<E 21> {47 AEF
TG<=% (Fresh water) 3% (Sea water)
Mysidopsis bahia
Artemia salina
Penaeus aztecus
EW S5 Daphnia magna Penaeus duorarum
Daphnia pulex Penaeus setiferus
Ceriodaphnia dubia Nitocra spimipes
A $-F: Gammarus pseudolimnaeus Acartia tonsa
Gammarus lacustris Tisbe battagliai
Gammarus fasciatus
Gammarus pseudolimnaeus
Gammarus lacustris
ZF 0 ZFE o843 AFPelE OECD Al@rtel=gkel 201 EE o]
&t AEel 9% 72 e 9641 ECsoaks ol &%tk A& (growth
rate)S o] 83  ECs;2 AAFF(biomass)S ©]&3 ECsith $-A3lo]
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O

O

o) LEEFTF EF 7| 2 UN EF77|E: "S55 A
FLI = 1mg/L ") o2 JFAHFA
o2 ZAA, o] 4§ WASA FE 45 s Hofof g

o
%
o
"
"

QSARANA FE L(E)Cso7t &35 Z3ste] o= 4-5(ECOSARY

7d9-Asterisk(x) FA7F ol & 4 9 -, UN GHS A Al

oA, HA FAgkel AANE £ glE Adom=z G5l fleel

g, olue] FAdEAd =

o) AELETHE EF 7IF L UN BF7|E: "EFIALES. B
)

"dZE LE)Cs7t FLAEE 2HHnE FHAEN BHFHAYL

2 o 3

S, L(E)Cs7t F838l%= HT} =

= A 2 A5, L(E)Csos T84l

2AY 1 owgrog Aol g olul FATE 139 A 7R

aFser g I L(E)Csrt BF sl oA FAd5Ac

"d ASE LEICE FEIE odom  AAsta
)

o
B 42 meeloF 3 (UN GHS A A 477-478 page F%

ECOSARAA of|5H G54 AR7IE oAF, EHE, =7 7 FolA

7P W@ e 1A (54

s F d5) sk, m=3 24 A g A #8715 75 HEs] 1AL

o) ©o]F: 96h—LCs0=0.508mg/. (ECOSAR Class: Aldehydes (Mono)),
AZ+F(EWF): 48h—ECso (Daphnia magna)=0.471mg/L (ECOSAR,
Neutral Organic SAR), &%F: 96h—ECs= 1.690mg/L (ECOSAR Class:
Methacrylates)

AAE 0 olF: AFAZHhE 7] o 96h)—LCs () =54 %k
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O oF : °F

2107271 AA 5P A E

E ol Jof e

AAAF 2102 ofAdA]

fi

o] wAd A
A& 7tel =gkl 2109
Al gl A= 713kl A

=]
el fsAE OECD Algl7bel=gkel 210, o fF gho]ZA}o]
ojZell F&dkE AFWE ol&A= A WIIAH ]
al

- h
o Adde dEdeE, AdF(Hel B ATHEh,

o]&3 WAAF L= AVIA

& QOECD A&AA

oo o

31), ofF o] Aol E A1 (US EPA 850.1500)
ANAHAAY AlE == 240 A¥)e g stk OECD

ojA|uk, AlHANE WY EAFY] £ A7t HY

guel A fu mEd Al

i)

A =57

&3 RHgAE2 OECD AIEAA 211(8W5 A2

850.1035 = o]d] A23l= Alde A Daphnia

£l 2197 NOECZFE, Cerio  daphniagolAs 797 o]AY

NOEC#h ez 3Fty. ZAAge == Hxo Ad7bA e 73t

A, 4 R A

O %% : OECD ~
d

R
N
N

AHEE7) fEM = Al

AR kg

7he) seke] B et
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— QSAR(EPISUITE) &4

ECOSARE= 4 54 Z23E F438hH, oF #2F =79 34, W8 548
AgFH oz oFe i Zdolth, ECOSARS &83lo] d=zhs &3S Agode
ECOASAR Class solA 7Fg BFAQ s A"siy, offF, 337t
Classoll Al 7FA|a1 &= Feo=z 3oy, agla 345488 Fal4

o Satell A« FAI7F

J

Rl

ol

SHILES : D=C
CHEHM H

CAS Hum:

ChemID1:

ChemID2:

ChemID3:

HMOL FOR: C1 HZ 01

MOL WT : 38.83

Log Kow: 8.35 (KowWin estimate)

Helt Pt:

Wat Sol: HE+885 mgsL {experimental database}

EGCOSAR v1.88 GClass{es) Found

Aldehydes (Mono}

Predicted

ECOSAR Class grganism Duration End Pt mgsL {ppm)
Aldehydes (Mono} = Fish 96—-hr LCSa 12.55%1
Aldehydes (Mono}) = Paphnid 48-hr LCSo 33113
Aldehydes {Mono) = Green Algae 26—-hr EC5A 39.988
Aldehydes {HMono} - Fish Chu 3.871
Aldehydes (Mono} : Daphnid Chu L.593 *
Aldehydes (Mono}) = Green Algae chu 18.369
Aldehydes {HMono) = Fish {SW) 26—-hr LCSa 18.764
Aldehydes {HMono} z Fish {SW) Chu a.932 *
Heutral Organic SAR = Fish 26-hr LCSa S5F6.816
(Baseline Toxicity) : Daphnid LE-hr LCSa 272 276

= Green Algae 26-hyr ECS0 59_646

= Fish chu 56.712

z Daphnid Chu 18 _784

: Green Algae chu 15 .971
Hote: = = asterisk designates: Chemical may not be soluble

enough to measure this predicted effect.

Hote: ¢ = exclamation designates: The toxicity value was determined from

a predicted SAR using established acute-to-chronic ratios and ECOSAR
regression techniques which are documented in the supporting Technical
Reference Manual. When possible, this toxicity value should be
considered in a weight of evidence approach.

ECOSARE &&3stiA 371=] o foslokd Ag2 ECOSAR Classate] log Kow
A ZES Hb=Al Bldof dhuh. FASEA (o, @A, £25F) @A log Kowd

sHAl gt R Y =AY S5tEe] Aol A olHA, LCs(ECs) kel F83les =3
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Aol Skl had AR =7 HojAlm® oo i ghe ARSSA] &gkt =
_‘I
o

B A& Eeld SA4GFTe] fle AerA ogurt gl ghelth. ot

A543 no effects at saturation(NES)7} log Kowatel SHAIZES Z%3&
1

Fdds| =l ek A=A, ECOSARE Z&3tHA Foslof sk log Kow?]

For Fish and Daphnid Acute Toxicity Values: If the log Kow of the chemical
is greater than 5.8, or if the compound is solid and the LC58 exceeds the
water solubility by 18X, no effects at saturation are predicted for these
endpoints.

_ For Green Algae Acute Toxicity Values: If the log Kow of the chemical is
:greater than 6.4, or if the compound is solid and the EC58 exceeds the water
so0lubility by 18X, no effects at saturation are predicted for these endpoints.

For A1l Chronic Toxicity UValues: If the log Kow of the chemical is greater
than 8.8, or if the compound is solid and the ChU exceeds the water solubility
by 18¥, no effects at saturation are predicted for these endpoints.

ECOSAR v1.88 SAR Limitations:

Maxinum LogKow: 5.8 (LC58)
Maximum LogKow: 6.4 {(EC58)
8
1

JMaximum LogKow: 8.8 (Chu)
JHaximum Hol Wt: 1888
;Baseline Toxicity SAR Limitations:

Maximum LogKow: 5.8 {Fish 96-hr LCS5@; Daphnid LC58)
Maximum LogKow: 6.4 {Green Algae EC58)

Maximum LogKow: 8.8 (Chu)}

Maximum Mol Wt: 18088

2.4.2. AEFAHA, o|EHHA=E

%
|
grrel=ekel, ASTM #FEAIEW ool T8k 3% Ans A

Gl Al soz wddte] Aol 3l ARE ol &3H

O AE=44 A5 544 Ase 7|4 s ol o3 &3
2oojuFe] Al sleiM el w5 AR S olFe BCF ASAV =
o= ol Aol FAdsAR, AFHAT e 2 BAAANT = dFol=



x]x%;ﬁlvo_i o

—

AzE olgd 4 fith. BCFO AZFho] dojx|A &=
= owo] HAZ7hs AXEZ . log Kowe] AZgke] o] 875314
B AT EE ASH Alzde] flva dwdE= AfolE QSAR S
o] g3le] FAH log Kows AM&sl: £tk OECDAAAH 305(%ExE oy
A% 305 A-D)ol 9]& BCF, OECD Alg7Fe]=&kel 107 2 1179 Ko =
A9 NFAI Qe Aol OECD A EA A 123(%¢H 2 olof a3
Al el A3 (Kow) = HE7ke] whetel] osf Agd = vt
O &l #Am @ ARG vAESH Zd(dE = Elels
dart Aok ¢4 AR BHE Ase AR Fo28Uzte] ARt
0%s ZHste AF, Ee ArAHEg e oibsiuik AT o
AEAHR7E 60295 EHAaAUL, & F

o}

=
Hah= Agole Ealdel gitkar whasich ol#d AFgAHIE §le

S on
[ Jo
=
v
)
0
>~

=
t

309 2 OECD A&AH 311(0] %9H)& o]g3dle] B/t 4= At}

— QSAR(EPISUITE) &4

n—-Le&-&5 EuAS(log Kow) : log Kowi 7ol #AH

=
7ol oy log Kow #ke] >899 9= QSARS 4l

o] wkdste]l UN GHS A A = 9ol= KOWWINS o] &3 A9 E—-Lee
Tl Al —4<log Kow<g82 g djs] fasitta 7|A o] era ol&
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MSDS DB % % #4138} 72

H7H o A5EE #Helth(BCF > 500 oW AEFSH )

A (AEA 283 HAPEZ) BIOWINO| ¥3td 23 BF oA 7lx]olt}
BIOWIN 13 BIOWIN 2% AFd AAS 367FA<] A sF5-7-Z(molecular
fragment) & tHFo® 295709 =Hd dig AR ARE HPFOR
AEsN =0 o Fe] 7heed A (BIOWIN 1) 52 HAF(BIOWIN 2) 3]#4&
483th o]EEF Y IS fsiA A=Y AAdelHrE wiad =4
AFE WH 3 (training set) o2 &§3lqlaL, of7le £ stetEdE 7
90%E w2 AES(readily biodegradable)”’} 7153t 523 E7}153 &2 (not
readily biodegradable)® ®¥F3t= Ho| 7Fs3sltt. BIOWIN 33 BIOWIN 4%
A2 WEd F7IstdEe A AEsiet 14 ghEe o Ais s

FAsked 289 F 22 dEvbee] w4 g9 snrxe RAFE
dgsto] 200709 #7] st A3 AR A e YRS FabAC diE
3714& vtge= gkl 9lvk. BIOWIN 59 BIOWIN 6 OECD®] /A3
7hedl shel 301C *ﬁ%sﬁ Eold AFMITI-1 A& T4 FE&
FAYG ¢ EE2 AR FAdel MITI wlojeuejze] F/ME A=

ARE vfgoR oAt Hl%‘& HAl o 22 43 (BIOWIN 5) 2 H] 43 (BIOWIN
do] olE wmXH e EH-d A3l 301C AP THEES

g &8sty 93 54& 7HHa JpdEdn. A7 dE nkEe

BIOWINZ =2l Al fojx]= 2xbe] onE Q. ofstd vh53 #Zrh

1. BIOWIN 1lojut 2014 A&s] &5 >0.5+ “wE A7 7Heds
oulgtt}, = BIOWIN 54 69 4% gA AEAES Hebdn

2. BIOWIN 1°]4 204 AEs & <0.5& VHF5 YEN'E ou|dt), =&
BIOWIN 54 69 49 dA A&l A &e=thes Kol

3. BIOWIN 3ollA A&s7} “F @9 T axt w24 dojya BIOWIN
5(E 6)dA Aws] FEel >050W HA AR HAoe HAS dEe
2ol EA o Folxith

BIOWIN®l| oJgt g Alg# ol Aol oF ofgf 18 eI

F
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Sample Output from the BIOWIN™ Model

INPUTS: CAS Number = 67561 (methanol)

RESULTS:

s o HO-CH
CHEM 5 Methanal a
MOL FOR i 1 H4 0oL

MOL WT i 3Z.04

e s e e e BIOWIH Y 00 BRENIER -seseeeese———

Linear Hbﬂ&l Pk&dlélléﬂ‘] ! Bmdeqra.des Ea.u_

MITI ]_1]'1&31— Mokl Prediction
MITI Hon-Linsar Model Prediotio

Readily Degradable
Readily Degradable

e e e i e o L e o e o i
I LICWIN E‘R.I'LGI{ENT DESCEIPTION I COEFF I VALUE
e e i =i - . =
I Aliphatic a.'l.uul:ol [~0H] I |
| Molecular Weight Parameter I | =0.0153
Congt]| * |  Eguation Constant I I 0.7aT5
+ +
RESILT I LIHEAER BIODEGRADATION PROBABILITY 'F\-.! I O.BD1D
e L - L e Rt S e Sl S S
TYPE | NEH I BIO‘WEN FRAGHMEHNT DESCEIPTIO'N |
- e T = A fm s
Erag I 1 luJ.phatJ.s.. a].c.thl [-OH] I
MolWo]  * | Molecular Weight ParameDer | | =0 1850
+
RESULT I HON-LIHNEAR BIODEGRADATION PROBABILITY D.9752

A Probability Greater Than or Egqual to 0.5 indicates
A Probability Less Than 0.5 indicates --> Does HOT Ej.adeq:ad.e Tast

e e e e e e e e e
TYPE | H@® | BIOWIN FRAGMEHT DESCEIPTIOHN
______ e e e e e e
Frag | 1 [} Aliphatis aloohal [<OH]
MalWr| L I Molecsular Weight Paramnetar
const] * | Eguation Conslant

BRESULT I SUFVEY MODEL - ULTIMATE BIODEGRADALT ION

i > o e ey PR =eH + -
TYPE | HI | BIOWIN FERAGMENT BESCRIPTIUN I
e e e e e i L
Frag | I I Aliphatic aloohal [-0H] I ©.1294 |
MolWe| 3 I Molecular Weight Parames ek I
Const] * | Eguation Constant I
v
RESULT I SURVEY MODEL - PEIMARY BIODEGEADATICH I I 3.9310
+ +
Result Classification: 5,00 => hours 4.00 > days 300 - weeke
‘E‘rllnaxv & Tltimate) 2 W - m.cmths 1.00 -> longers
- i A e e e e .
I BICIW]:N ERBGMENT DESCRIPTION | COEFF UE
e s e e et N s e, e . . e s
1 1 Aliphatic a].cthl [ -OH1 0.1611
1 I Me Tl 1 [-CH3] 0L DDee
* | Molesular Weight Parameber =0. 0053
Censtl * | BEguation Constant .71
REESULT I MITI LIHNEAR BIODEGERADATION PROBABILITY zl ] ﬂ/qﬁ'l
+
e e b e oo e ] o o i i e e e e e i e i i e gl o et
TYPE | H® | BIOWIN FRAGMEHMT DESCRIPTIOH I COEFF WVALUE
e s e e e e e e e e e e
Fraag | 1 I Miphatic aloohol [-0H] I [} 1.0041
Frag | I I Matlnl [~CHZ] I I 0.0154
MalWr| - I Molecular Weight Paramebar [} | =0.9250
+
I 0.9324

RESULT | MITI HON-LINEAER BIODEGEADATION PROBABILITY r‘"
P

A Probability Greater Than or Egqual to 0.5 ipdicates --> Readlly Degradable
A Probability Less Than 0.5 indicates --> HOT Readily Degradable

This chemical is
predicted to
bicdegrade

completely in
days to weeks

The 6 Models in
BIOWIN are:

™ BlowWIN 1

/

BIOWIN 2

BIOWIN 3

\

BIOWIN 4

BIOWIN &

BIOWIN &

% %
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234 (not rapidly degradable) A I#H: A" "FHE3 A (not rapidly
degradable)"#% 7|52 UN GHS A4 488-489 pages HIF o= FHAF
shue] Ald =l Al "not rapidly degradable"= #HAE 7o "3 (not
rapidly degradable)"2 A&EAS 4 AU+
AdE A87F 1S 49, EPISUITEWl AA¥ o] 3= BIOWINS o] &8
Aoy, AFE FEARE At "Biodegrades Fast"s= AFE3IA &3l "Not
Biodegrades Fast"(cut—off value <0.5) W& AEsr|2 ZAAIYS.

w3 dol dS% N BIOWIN 2el Egh ofgfje} o] 7]Ajghr),

FoA "dEslAd (BIOWIN 5)"o 2 2kAd

Zroly d&zke 2 §-83F degradabilityo] W3t A8E7} gl A=
et o] Holok g FofsfoF . (UN GHS 486 page
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U.5. ENVIRONMENTAL PROTECTION AGENCY

ECOTOX: Aquatic Report

USERA/ORDMNHEERL - Mid-Continent Ecology Division
E-mail: ecotox support@epa. goyv Telephone: 218-529-5225

It is recommended that users consult the original scientific paper to ensure an understanding of the
context of the data retrieved from the ECOTOX database.

Report Generated: YWed Apr 22 02:39:37 2009

Aquatic Search Results

‘142 Hainils 1 2 Mexts> References Page 10f3
Spec. Sci. Name Endpoi Eﬂec‘l_ Resp. Site |Exp. Tﬂm Trend Signif. Conc (ug/L) h_:_edla Fisor
Spec. Common BCE Effect |Exp.Dur. | Chem. Eff % Sig. Appl. Rate ~ype Ref# Details
Name = Meas. (Days) Anal. — Level ALpl bt Loc
|Fish A
Leiostomus : [
BCF ACC RR F INC Sy i
xanthurus %5 | BEDE S5 W — || ——— ADBT ugll B 5578 Details
Spat —
Le‘”f:fmus BCF | Acct | —— F — AADEEBS- | SW | o [view
"?.@S_“tms 227 GACC M 4.71) ugl LAB Details
po '*’” I
N Ly - - r
= BPD =TT =
- e - Z1609-90-5 SEARCH
Description : Mot available
Eiocidal Products Directinve (Directive 98/8/EC) Information:
There is no information in ESIS forthis substance with respect to the BRPD.
ClassifMication and Labelling Information:
Annex 1 Indexs D 01S5-093-00-3
Substance Name : = Leptophos (ISO)
in Annex 1 O 4 bromo-z,.5 dichlorophemd Cumetind phenyiphosphorothioate
MNote : Mot available
e = Inserted I Updated ]
] | =1 |
Classification : T RES-ZDiES - G k21 LN RS0-53
Risk Phrases : = R21 : Hanmiul in contact wilh skin.
V_Physical-Ghemical Properties Data Description Return to Top
Value Measurement Remarks References
Conditions
Melting point 5567 deg © - - 1
Boiling point - - - -
Water solubility 003ppm 26deg © - 1
Vapor pressure 23E -08mmHe 20 experimentally 2
measured
Partition coefficient 6.31 - measured 3
Specific gravity or density 153 26deg © - 1
Vapor density - - - -
Henry constant 265E-06 atm-m3/mal 20 deg © estimated 4
Flash point - - - -
Auto ignition point - - - -
Flammable range - - - -




[32 1] GHS 3}8t24 EF wjird - 77
e <CAS No. 21609-90-5> 22 EPA ECOTOXY FAFASAHA A o F:
96h—LCs¢(Leiostomus xanthurus)=4.06ug/l1(Z4F:0.00406mg/l)o]| 22 & 12 &
73}, w3 EU Directive 67/548/EEC2] N; R50-53 ¢F UE3L7 Qa4 %712
log Kow 6.3157 %1 44 FAHIEALS ‘F& I'=E EFHTh
o EPISUITE®] ECOSARCIA U Ay=, B0 Eg3shs Ade Zzawo
Hgate] FalolAnR A3 AAE ALgEE e T,
<} 23> FAYHE Fald EHAY EFVE
Sl SFE- & o
stoEae T AR T8 AE
T N
o9 o= st sidels A S
1 D LC50(96A17F) <1mg/l(fish)
1. A3 @ LCs0(48A17F) <1mg/l(crustacea)
A sl (= @ ErCso(72 E+= 96A17F) <1mg/l(aquatic plant)
). 3heHE o9 o= st sdels A4S
dol &4 9 @ 1<LCs50(96A]7F) <10mg/I(fish)
w0 93 @ 1<LC50(48A)7F) <10mg/l(crustacea)
T A A E 9 @ 1<ErCs¢(72 =+ 964]7F) <10mg/l(aquatic plant)
T BHqgo) o gt sgate A
[e} =z 1
T 5 |© 10<LCs0(9621%1) <100mg/I(fish)
® 10<LCs0(48A]7F) <100mg/l(crustacea)
® 10<ErCso(72 Tx 96A17F) <100mg/l(aquatic plant)
e ol shipel SjFat: 24
© weA Zases =48 w5y FEEFAEE = (NOEC)
0 s E 54 (ECO0] 0.01mg/L ol oA, AN@dez 2
P 48 B EAF(BCF)7F 500 o4 [EE BCFate] glrka
q) . sew SEeER A5 (log Kow)7b 4 od]elx, w4 FAAH
a0 o =gko] the of= sl s B4
aa o 1| 1. LCso(964170) < 1(mg/L): o}
ol A7zt
e erel 3. ErCs(72 EE 96417h) < l(mg/L): 2F & 1 %o 54
TI—OH?‘)___ o © PAR-=!
o =r 9=z I
= T e @ w27 PHER gt 2AE wydExy Todguden
(NOEC) == A=A (ECx)o] 0.1mg/L o|3F o]|AY, =4
FAAH Sl DY 71+ o= el sFEHE &2
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o o= sty sidste B

O wW2A FiEHe 222 W E !f—oé%k%’él %= (NOEC)
= ‘ﬂ/‘é—r—?/‘é(ECx)O] 0.01mg/L ifﬂr = 0.1mg/L ©]3} 9]
A, AlEH o2 A%
= BCF#ko] gicvpd % SEF Hﬁ]—r(log Kow)7} 4 0]/\1]
ola, w7 ’\”‘g*gﬂ]% #ol g ol sty g e &

&l

o,

rkﬂ
032
i
L off
_1 i
é
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os]
O
33
N
=
84l
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o,
(o2l
o

O_u

1.1 < LCs5(96417) < 10(mg/L): o1
2. 1 < ECs0(482]7H) 10(mg/L): 32+
3.1 < ErCp(72 B 9647H) < 10(mg/L): £F EE -1
e A A E
@ wEA FAEA v BEE WS TR
(NOEC) “‘:‘C HAJ =4 (ECx)o] 0.1mg/L 23 =+ 1mg/
st ol AY, w4 FANESAE] O 71F o= F

oﬂﬂ—lﬂ = ‘370

<
<

f
-
2

D}n ol shrfel] et =2
O w7 Zeiss 242 s %036&1%}%3(NOEC>
T A EA(ECx)] 0.1 g/L zur T 1mg/L o]sl oA
v AldAeR dAde A %ﬁlT(BCF)ﬂ 500 o[
i BCFgke] glvtd S&b2 %-Er Al 5= (log Kow)7F 4 ©]7]
olal, ¥4 FAMHEAG] vE o= sty sidH= =
Z
1. 10 < LCs0(96A17F 100(mg/L): o1&
2. 10 < ECso(48A]%F 100(mg/L): 32+
3. 10 < ErCso(72 Hi 96A1ZF) < 100(mg/L): =7/ &
Rk A A E

@ WA 2= l Fe BAR 34 FAHEAET O
71 ol st eigE = B4

) <
) <

rr

S = AV FAd=dol glom wEA “rf?Hg}X] o
A BAZA, SS9 (log Kow)7F 40]2421 &4,
2 244 @%%%ﬁ]‘l‘(BCF)ﬂ' 500 7]

S =] n|w
Qe AA5 5 (NOEC) 7} 1mg/l =38t 4

2, © s

°]

_10 r—r‘ r_4

SIF ol gel SIgerd WeA Eade 399



1. 28A%F AZald AlgellA ofgfof

e Ballasd Eed A5

D &F& 7] g2 (Dissolved organic carbon) 7]l 213k Al &: 70%
@ AaH|E Ei o] Aslel s AASE 7] o AlE:
2. BOD5/COD®] m&°] 0.5 o]/l 73

TGN 28U ol 70% ool FEoE el

°l
7hed et A7 e A

4
%0,
)
rir

e o

ol =4 Higkel 60%

2

[€)

- 154 AR[(F85A LE)Cs°] 1mg/LEth B SAY, 7454 (NOEC)¢]
0.1mg/L(W2 A Fal|¥7] e E4) 5 0.0lmg/L(MEA #3v e EZ)HT
H$e gdE)le] 2FE EFELS v wAAST MS A&t EFsh

TEEA M AF A =54 M A
L(E)Cso (29]: mg/L) NOEC (&$]: mg/L) HAE?| AR®
0.1 <L(E)Cs= 1 1 0.01 <NOEC< 0.1 1 -
0.01 <L(E)Cx= 0.1 10 0.001 <NOEC< 0.01 10 1
0.001 <L(E)C5< 0.01 100 0.0001 <NOEC< 0.001 100 10
0.0001 <L(E)Cx< 0.001 1000 0.00001 <NOEC< 0.0001 1,000 100
0.00001 <L(E)C5< 0.0001 | 10000 0.000001 <NOEC< 0.00001 | 10,000 1,000
(o]3t 10 ¥i¥ Al%) (o]3t 1081% #l%)

a: whes) RaE) A o
b e A WaE e R

g 1, 2,3, 0] okl HA% NP AR
g Apol vk Bl Wk BHRS A

>
- T,

(i) JA—]"AEX(EEHE/\-]OH 27{

>.c C,

L(EYC,,, Zn: L(E)ZCSOi
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o714

Ci = AE i sE(EFHAHAE)

L(E)Csoi = A% i9 LCs EE ECso(mg/L)

n = AIelc 125H oa7A 9 & 7

L(E)Csom = F9= ol Alg Hlole7t EAslar oh= Adi=e] LIE)Cso(mg/L)

(ii) R e 5ol <7

ZG+ZQ:Z Ci +F Cj

EqNOEC m ~ NOECi < 0.1xNOEC;j

o 71 A

Ci = wWEA FiEHe AR Y FE(FEHAME)

Cj = w7 By e AR 9 SE(ZEHAE)

NOECi = #eA Eaiss= A5 {9 NOEC E+ ECx(mgL)

NOEC] = w27 #asx o= AE jo] NOEC & ECx(mg/lL)

n = AeFl % s 125 a7tA 9 gs 7Hoh)
EqNOECm = &%t FollM Al dlolE7F EAfstal Q= Aol 57F NOEC

—

710l

% hed @ eFsy 249
=

O Z£ 1
I

g 2} BfZo] ok A
FTAA Aole F oFo U wdAre] v F 54 sgE CFC-11% 55
WEwke] nlejty, ZEYE AT ] 3o AAFE 24E 0T 1Y =
Aol gk o FAE ou]gtt
=5 7E
T4 T EFES ofy xd w7 12 EREH
T 2ET U FAEL m e 2R EF V)E
T i s
ZEZE oA BEAMC SAE EE de 2dE v oET0
1 freflgh BAR 2EZHS A FEAd FAE =4S Aok @A
oY 0.1% °1% E3ste= EFE
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OECDSIDS
ECHAChem
IUCLID
NLM(HSDB)
EPAECOTOX EU CLP | NITE
NITE

CHRIP
SwedishChemicalAgency
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II. 24 MSDS #FA

U, AEel Axngxel ARgAre]l #gY HSDB, Documentation of TLVs and
BEIs 7 (ACGIH), Merck Index, LookChem, ChemBook 59 Zt= 85 E 7 A3}
o 44
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a. EAEoR Regulations (Rev.18) oA 7™

b. Hazard class”}
— GHS$} UN RTDG Al

=4 g4

HUEE W 33 Hazard class7} 4+

N
=]

7]

AF A& 7]+ val

O #FA4 =49 GHS¢ UN RTDG
TE1 TE 2 T 3 TE 4 TE5
GHS
A7 ATE=5 | 5<ATE=50 | 50<ATE=300 | 00<ATE=200]2000<ATE=50
(r_ngzkg class 6.1, | class 6.1, class 6.1, Che).0 ICrel.o
Z'TIT) UN PG1I PG I PG 1II OH O AT EH O BAT
RTDG | \Tp<5 | 5<ATE<50| 50<ATE<300 3OO<ATOE£2100 2,000<0A(’)1‘E£5,O
TE1 TE2 75 3 TE 4 TE5
GHS
50<ATE<20 1,000<ATE<2,0| 2,000<ATE<5,0
A ATE<50 0 200<ATE<1,000 00 00
(r_ngz/kg class 6.1, | class 6.1, class 6.1, “1rrel.o e
7‘1]'6‘) UN PG1I PG II PC III OH O BAT OH S BAT
RTDG | ,\ rposg |5O<ATE=20{ o0 atp<1 000 | HOO0<ATE=2,0|2,000<ATE<5,0
= 0 o 00 00




102 - MSDS DB 75 % #xl3} ¥

O FA454<9 GHS9 UN RTDG Al & 7]+

FE1 | FE2 | FES3 TE 4 2
=A% el 9
¥ 4olA] Aol
A | | g2 100]100<ATE=| 500<ATE= | 2500<ATE= %:fﬂﬂ_ oA 5ola
(ppm - 500 2,500 20,000 ol = e
= O O O
V) S T el
a3
UN class 2.3 S ela
RTDG ATE=<5000 5000<ATE
T 1 T2 2 T3 T4 TE 5
=27 el Jgk
AR R
GHS 0.5<ATE< | 2.0<ATE<1 2
ATE=<0.5 |7 - ~ 7 |10.0ATE=<20.0 | =% 404 H2)3
2.0 0 V35 )
S avaAe
a3}
=71 class 6.1, | class 6.1, class 6.1, D re] o S1cre) o
(mg/D) PG I PG II PG III i ala Hasls
Vf&@o V>1/5 LCso
# ’ o4,
UN | V=10 |LC0=3000| | "5 00
RTDG| LCso °13%, | mL/m el 9, | oo og
LCs<=1,00| PG 19| ot - -
omL/m’ | Aze | FG1ES
QA | z=an | LS
= o]_]:ia__\: %""‘Td’ﬂ
0 onfae Ae
o1
FE1 | FE2 | FE3 ¥4 25
gl fo@ 99
4l Aol
GHS 0.05<ATE |0.5<ATE<1 4 )
22/1) ATE=0.05| ™72 ' Ty | LO<ATE=5.0 |- TR 4914 felg
X - G5
~E “gg ” apaag
(mg/1) 1)
class 6.1, class 6.1, class 6.1, Al
UN PG I PG II PG III ol
RIDG)  ATE<0.2 02<ATE=20  |ZOUATEL so<atE
# 545717 e AA(liquid) 9] PG(E7) 53)€ thgah 2ol vigetelof gk, o714, Vi

20C 4

3L A&
BT T

)71l A 2315715 E(mL/m’) & 23tk



[+ 1] GHS 3}eH=

4 2 i - 103

O % #44

24540 ¢] GHS9F UN RTDG Al -3 715 vl

GHS
UN RTDG
224 3utE] 5 19y o] dollA FAA4
=E A7 b o P
1A < 3% < 1A 7F CLASS 8, PG I
1B > 3% —— < 1A < 149 CLASS 8, PG II
1C > IAIZF —— < 4A]7F < 14Y¥ CLASS 8, PG III
Py
2 el
3 NG
O 44374 #3142 GHSZ UN RTDG & 7]+ H|nL
- UN RTDG
SFE-Z o
§]H§§/] T GHS A% +& 71+ AR TR
o9 A= st sgsteE A5
D LCs50(96A)7F) <1mg/I(fish)
@ LCs0(48A17F) < 1mg/l(crustacea) 3 g
1. 3454 @ ErCs(72 =Z=x  96A17F) <1mg/l(aquatic
7 falAd plant)
C st EA og-9 ojx shue ddets A5
9 =k @ 1<LC50(96A17F) <10mg/1(fish)
=Zo o9& @ 1<LCs0(48A17F) <10mg/1(crustacea) A=A e
T A A E o ® 1<ErCso(72 ¥TE=  96A1%H) <10mg/l(aquatic
fralst g3k plant)
s F= A 29 o= st sdels HS-
] D 10<LC50(964]7F) <100mg/1(fish)
@ 10<LCs0(48A17F) <100mg/l(crustacea) A e
@ 10<ErCso(72 BTE  96A|7H) <100mg/l(aquatic
plant)
2. TH A AA=gol tgY o= sk sEeta,
37 3l HEIAH =R Tr=
. shEE RAEFAZAEZRESFAST7E 500018 =E=|ETE
Ao w=ZFd SEE FuATTE 4 o] gl g
o3l 73t A5
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@ LCs50(96A]17F) <1mg/1(fish)
@ LCs50(48A]17F) <1mg/l(crustacea)
@ ErCs(72 =¥ 9647 <1mg/l(aquatic

plant)
A7 EAdol v o= sty sgsta,
dEHAHEZ T ANEZAHZEAR
(AEsFA57F 500018 == ST
A7 4 o)l Ao gsh)el A9 (ot
2 |vH4d NOECs >1 mg/l ol ohd 7 -0 fﬂ ) a3
@D 1<LC50(96A17F) <10mg/1(fish)
@ 1<LCs0(48A17F) <10mg/1(crustacea)
@ 1<ErCso(72 ==  96A]17H) <10mg/l(aquatic
plant)
B =Ao]l oo o= sl &l
A A E g =& 2
FAHTE GF WEFANRAAREFATE 500018 E=
R T s G N U A
= 79-(chgh, g NOECs >1mg/l ©] obd 75|
3 (35 s el o Bl gan ae

@ 10<LCs0(96A1%F) <100mg/1(fish)

@ 10<LCs0(48X417F) <100mg/l(crustacea)

@ 10<ErCso(72 == 96417 <100mg/l(aquatic
plant)

FE&A =Tt HFa F L= sl A
TSl HauEA e HAoR, o]FEF Aol
olym, AEF444E HE = log Kow=4 <l
A, 0 wrel #%skA AV EAE R
4 |FadA Fe Aol AHEE=E AHASE o A |EFHA XS
itk oy AR, Addde=z ZAAd
BCF<500 91 #A, =& 54 NOEC>1mg/L
ol A, F& 3 FoAY olFEaAe =7

oZ:U

ol
— UN RTDG &+
zA : UN 3077, CLASS 9, ENVIRONMENTALLY HAZARDOUS
SUBSTANCE, SOLID, N.O.S., PG III
AA  : UN 3082, CLASS 9, ENVIRONMENTALLY HAZARDOUS

SUBSTANCE, LIQUID, N.O.S., PG III
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{ YES

Dangerous goods list 214
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UN RTDG2|

YES

'l NO

SHH0 O=E Nt g 24
A% UN RTDG
Dangerous Goods List

_I _|UN Hazard class or division 0| (= JH& &alet UNHS
2 UN RTDG Appendix A

List of Generic or N.C.5. Proper shipping names

A
=

£

23
1. Proper shipping name
2. Subsidiary risk

3. UN Packing group

4. Special provisions

B, Limited quantities

6, IMDG code, EmS 23

253 47 .

;

s 22720 we

dfded =T digo s 23
o4 ~UBESY Sd1 o 2 T

F. Marine pollutant, PP Severe marine pollutant

(=]

(29 9] &5AHH AA 22
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shofob e, B (M0 ¢

Codeol =1 3 o]
2.0.3.63¢] 9
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S
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L
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4.2143(51|51(5.1/6.1|61/6.1(6.1| 8 |8 | 8|8 | 8/|38
j:é: I ||| 1|1 | I || 1| I |II|II|I|II
XYsH eI Nz |2 A] [N A |2 A | A |3 A
3 1° 4.3 3131333 —-13|-1]3]-
3 II° 4.3 313338 |—-]3|-]3]-
3 II° 4.3 616161 377 8| -8 | —-1]3]-
411" |42/43[51(41[41]6.1(6.1(4.1(41| — | 8 | — |41| — |41
4111° |4.2|43(51(41(41(6.1(6.1(6.1(41| — | 8 | —| 8| — |41
4.211 4.3(5.1(4.2(4.2|6.1|6.1|4.2|42] 8 | 8 |4.2]4.2]4.2]4.2
4.2 111 4.3151|51(4.2(6.1[6.1|6.1(4.2| 8 | 8 | 8 | 8 [4.2]4.2
4.31 5.14.3/4.3(6.1|4.3|4.3/4.3|4.3|4.3]4.3]4.3]4.3(4.3
4.311 5.1(4.3/4.3(6.1]4.3(4.3/4.3| 8 | 8 [4.3/4.3(4.3]4.3
4.3 111 5.1/5.1/4.3(6.1(6.1/6.1/43| 8 | 8 | 8 | 8 [4.3]4.3
511 5.1(51|5.1(5.1|5.1[51|5.1(5.1]5.1[5.1
5.111 6.1/51|51(5.1| 8 | 8 |51(5.1]5.1[5.1
5.1 111 6.1/6.1/6.1(5.1| 8 | 8 |8 | 8 |51]5.1
6.11, 49 8 [6.1]6.1/6.1]6.1(6.1
6.11, A7 8 [6.1/6.1]6.1]6.1/6.1
6.1 11,5 8 [6.1]6.1]6.1]6.1|6.1
6.1 11,7 1] 8 |6.1] 8 |6.1]6.1]6.1
6.1 1117 8| 8| 8 |6.1]6.1/6.1
6.1 111 8| 8|8 8|8 |8
A7 =4 o9 A4l B, Eiste 1A shobR o9 o] A4.1w EH A
EArshEl A shokt o] 9] o 13k A A
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O FHAl MAd &F FAARARE A 2 H&

- FaAEd s wE fd WHE, o A HAAE, &F T, &7 T4,
AFedEd sld A, tAgiA &l 2 7] 5 dolguol 29 2
gl
MSDS 14¥ &Fo 2983 AH(Fd¥WE, 934 55, 871 55 &2 HY
IMDG Code A& 55 83l 2H4)

2 /14" IMDG Code &S etst Az olgfje} e &ifo] WAHETE
o]l M ES Wt sle] 7] BFE B 3k 140 5ol 3 Id5S HESY
|71 2@ A giste] A4 s
O AFE A F7F

IMDG Code®ll F7Fd 918 = B 2E

M Q

UNH S I 9 ne }%7:]

o H

0505 |[SIGNALS, DISTRESS, Ship 1.4G -

0506 |SIGNALS, DISTRESS, Ship 1.4S -

0507 |SIGNALS, SMOKE 1.4S -

0508 1-HYDROXYBENZOTRIAZOLE, ANHYDROUS, dry or 1.3C _

wetted with less than 20% water, by mass ’

1910+ |[CALCIUM OXIDE 8 -

NITRIC ACID other than red fuming, with at least
2031 65% but with not more than 70% nitric acid 8(5.1) il
2031 NITRIC ACID other than red fuming, with at least 3 I
65% nitric acid

Z % UN 1910, UN 2808, UN 2812, UN 3166 % UN 31715 YA Eg2E
F7tste AL FAGEEAA ol 2A(FH)EC AF=d sEshA
Fee Baal ] AT

: = UN 1910, UN 2808, UN 2812, UN 3166 X UN 31718 9IHET=E F7Isks 31&
sl RSl ofefdt B o] el e wv= BEs] s] S

N
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2808

MAGNETIZED MATERIAL

2812+

SODIUM ALMINATE, SOLID

3166%*

ENGINE, INTERNAL COMBUSTION or VEHICLE,
FLAMMABLE GAS  POWERED or  VEHICLE,
FLAMMABLE LIQUID POWERED

3171

BATTERY—-POWERED VEHICLE or
BATTERY—-POWERED EQUIPMENT

3474

1-HYDROXYBENZOTRIAZOLE, ANHYDROUS,
WETTED with not less than 20% water, by mass

4.1

3475

ETHANOL AND GASOLINE MIXTURE or ETHANOL
AND MOTOR SPIRIT MIXTURE or ETHANOL AND
PETROL MIXTURE, with more than 10% enthanol

3476

FUEL CELL CARTRIDGES or FUEL CELL
CARTRIDGES CONTAINED IN EQUIPMENT or FUEL
CELL CARTRIDGES PACKED WITH EQUIPMENT,
containing water—reactive substances

4.3

3477

FUEL CELL CARTRIDGES or FUEL CELL
CARTRIDGES CONTAINED IN EQUIPMENT or FUEL
CELL CARTRIDGES PACKED WITH EQUIPMENT,
containing corrosive substances

3478

FUEL CELL CARTRIDGES or FUEL CELL
CARTRIDGES CONTAINED IN EQUIPMENT or FUEL
CELL CARTRIDGES PACKED WITH EQUIPMENT,
containing liquefied flammable gas

2.1

3479

FUEL CELL CARTRIDGES or FUEL CELL
CARTRIDGES CONTAINED IN EQUIPMENT or FUEL
CELL CARTRIDGES PACKED WITH EQUIPMENT,
containing hydrogen in metal hydride

2.1

3480

LITHIUM ION BATTERIES(including lithium ion
polymer batteries)

3481

LITHIUM ION BATTERIES CONTAINED IN
EQUIPMENT or LITHIM ION BATTERIES PACKED
WITH EQUIPMENT (including lithium ion polymer
batteries)
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[5% 1] GHS #8122 ¥/ e - 111

qA71E 7249
H7l &2

E5 = fraistetzdel tsto] #H7E APHE HA7ls 722 o

1) AANE fFalzteEady el AbeA, Zgstets (=29 AH, melting
point, boiling point, E&3%, FIA FF, Fhol2AF )& &g
% B EAS v}
2) TFRAS o] &3] ARAZFY FHE Fl
3) CAS No.ol wg} MSDS(¢HH B A B ~), AkrontHsr, =HIH 3}
a9l 32 A A A ~E(NCIS), TOMES, NIOSH, HSDBE o] &3}e] 1
Qo] EAE(EYH YA, &40 A= 9, WY A A, w7
Al FoIAE 5)S Faste] H 7|8 Aol wel ERE A
4) F7t2 34 felA, A, d79Y 5= Faste ERE A9
H71E 78 No. ¢ H7/E +&
No. Hr7l = & No. Hr|&E F&
A o] Al A Azl AFEE
1 s akolt H ke (A ) 15 | wheba A E B uks 4] %
=
AR ALgE A
2 Hatolup HdZha] (A Ae]) 16 A A ARG ALEE BE
HYAE
v iko ) o d7he]
) (F 57184 5 O 1 | BASAF AR AL U B A
H7|Eo] &3 U= 7]z 2} Z5 v
N 2| e
EAet w2
4 HF (AAAE) 18 ("’%il} A WFERS
FFstAY 23 A)
A5 Al 9 o) S2HA
5 R (A ) 19 (Lutrzt A Qe
EstAY 33 AQ)
6 7+ (EF2-9 2 7F) 20 w3l
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