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H304 &fHAA DI

C2 RYHHE XNSTHLY =

H315 LIR0 U= €23

H332 E&otH =ollg

H350 &2 €22 = US

H373 EDI2t L= BI= = HH D0 &4=2 222 = US
4) L =X 2+
W 0l

P201 AIE & FZ EBANE EE0HAIL2.

P202 2= & MY EX 272 A Oloich)| H0l= F=otkl OtAI 2.
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P321 SSHMI(E0 SOHUS M= T S2= 22 MA, IR0 EFHE e OEY S2=
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TEE GHAIR2.

P331 EotH GtXl OHAI2.

P332+P313 Il Xt=0l LIEIHLIRH: oJat ™ol A X|/Z2AHS
P362+P364 LZ &= 2IFE 10 CHAl AFS & MIEGHAIL.
P370+P378 St Al: 2= 11J| ?lofl H&E8 A3HE MECIAIL.
_IDNPSY

P403+P233 &It & &= R0l 220tAI2.
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MSDS #1s : AA00076-2023-41-0008

M L 2023.08.17
SHOHMBATRZ(MSDS) o -
O Hanwha _
TotalEnergies HCBAS %gjl ngtﬂé O
(Bunker—A 0.3%) X+ 8/
1) 248 =4
-Z7[HB] THEE S Cat.2 2FE S0/ 8222 2RAN &S

- [3%

] : LD50> 5,000 mg/kg (Rat, OECD Guideline 401, GLP) (EX:ECHA, & Z < 2)

— [Residues (petroleum), atm. Tower] : LD50> 5,000 mg/kg (Rat) (EX:ECHA, & 2% 2)

- [C9~

- [3

— [Resi

—

t

o
18]
ﬁ

|
ﬁoﬂ
.30

Resi

|
[S)

9~

- [C9~

C9~

~C11 Aromatics] : XIS 1S

2 : [M3] FE4E 5 Cat.2 2FE 220| B2 2R %S

s o

21 : LD50 >2000 mg/kg A= : Rabbit (A S, read—across based on grouping of

substances (category approach)) (& :ECHA)
dues (petroleum), atm. Tower] : LD50> 2,000 mg/kg (Rabbit, OECD Guideline 403, GLP,

Read across) (EX:ECHA, &12 & 2)
C11 Aromatics] : t28l8

S/0IAE) : [ME] &4

] 1 LC50> 4.81 mg/L (Rat, 4h, OECD Guideline 403, GLP) (X :ECHA, A 2I% 1)

dues (petroleum), atm. Tower] : LC50= 4.1 mg/L (Rat, 4h, 285 Xl €3, GLP, Read
across) (EX:ECHA, &2/ & 2)

C11 Aromatics] : At 8l

|2 AL £ 2 [HB] 7E2

]+ X=4 22 (Rabbit, OECD Guideline 404, GLP) (EX:ECHA, &2 < 2)

Residues (petroleum), atm. Tower] : HIXt=4 (Rabbit, OECD Guideline 404, GLP, Read

across) (EX:ECHA, A 21& 2)
C11 Aromatics] : t28l8

0

3) &gt = =& L= U=4: [HM3] A28 (2E]EHXN &8)

o L LT HBA O [

d2]  HIX=24 (Rabbit, OECD Guideline 405) (EX:ECHA, &lZ< 1)

-
— [Residues (petroleum), atm. Tower] : HIXI=4 (Rabbit, GLP, Read across) (ZM:ECHA, 82 & 2)
- [

C9~C11 Aromatics] : I2S

4) S0 1YY : [ME] HBAS (2RUX %8)
3R] H2YS

- [C9~C11 Aromatics] : Xt

6)

- [
— [Residues (petroleum), atm. Tower] : XtE 8l
-

alo

C9~C11 Aromatics] : Xt2 81 S

|2 UH : [HS] =88 (2EFHX &£3)

In

- [F&] : HlWeIAE (Guinea pig, OECD Guideline 406, GLP) (EX:ECHA, A2 =

— [Residues (petroleum), atm. Tower] : I8, J|LIODIE aASZ st HME T8l
|

2ot A
(

[}
by

ARANN HEH 0| =22 HIE0!
LHEFY (Guinea pig, OECD Guideline 406, GLP, Read
across) (EX:ECHA, A 21E 2)

=
C[HE] P2 1B A2 & &2 =>20.1 % (=2 1B)
: EU CLP-2
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- [Residues (petroleum), atm. Tower] : EU CLP-1B
- [C9~C11 Aromatics] : 224 &S (EX:IARC, ACGIH, NTP, EU CLP, DEL S5 10Al)
7) MANE HOIZY : [HE] H=els (ERDX £3)
- [ER]:
« Invitro - 84 (S. typhimurium, Bacterial reverse mutation assay, HAIZ A U2 B2, GLP)
(EX"-ECHA, AT 1)
- S84 (Mouse Lymphoma Cell, Mammalian cell gene mutation assay, CHAFEHA A
et A2l S, OECD Guideline 476) (EX:ECHA, A2l & 2)
(Chinese hamster ovary, Sister chromatid exchange assay, IAIE A H gl
, OECD Guideline 479, GLP) (EX:ECHA, &2 % 1)
(Mouse, Micronucleus assay, OECD Guideline 474, GLP) (& X:ECHA, &2/ & 2)
(Rat, Chromosome aberration assay, OECD Guideline 475) (EX:ECHA, A2 =

o
BA
= o
IT BA

* In vivo -

D02 go oy 00 0
X 0x 40 ox 40

- 24 (Mouse, Rodent dominant lethal assay) (EX:ECHA, &2 & 2)
— [Residues (petroleum), atm. Tower] :
* In vitro — &4 (Chinese hamster ovary, Mammalian cell gene mutation assay, CH AHEA |
ot A2telS, OECD Guideline 476, GLP, Read across) (EXM:ECHA, &2 & 2)
t

o 10 g
-ID

FO

(Mouse lymphoma, Mammalian cell gene mutation assay, HAIEEH R 2
S, OECD Guideline 476, GLP, Read across) (EX:HSDB, &2 & 2)
A (S.tyohimurium, Bacterial gene mutation assay, (HAIZ2 A H R &2el3,
OECD Guideline 471, GLP, Read across) (EX:ECHA, &2 & 2)
* Invivo - 84 (Mouse, Micronucleus assay, Read across) (EX:ECHA, &lI2/& 1)
- 34 (Rat, DNA synthesis, GLP, Read across) (EX:ECHA, &2 & 2)
- [C9~C11 Aromatics] : IS

8) dalsd : [M3] UHE8is (-E-?TEIXI %23)

02 0x O
Z.I'L"_J 0x

>.

MAIS
- [ZR]: 201,000 mg/kgll SECZ AlE S22 20 L LA HEUHH S0s Z0 FO L F1
S 2 M |:":ol MAL SSOILE F4 D12t Y Z0H0 eSS 0IXIA $pAS. £8HF1 L F2 S

MO OHOHE 4=, &4 & M=, MY AEI/AIYE = M JS0l Cist HAE &5 23 Jsi2
ZECX LS. F1 2o HONAEN F1 43 2| balano—preputial 22l HIAE &2 S0 0
HErs U LUAS (Rat, GLP) (EM:ECHA, &2 1)

- [Residues (petroleum), atm. Tower] : &2 J|2t SO ™ S0 AT ARAIY, SEl, Z4& =
ANE 2212 Xt=2 AAKXICH 1 mg/kg OIMUAN S & 2HIS(S22 20~80 %0 J &0l
ZECAS. S5 2SS KO 2R JYH2 AUXN 2 HAXX(AMBBHO SSE &, 4
ZHA0o A0l &S ZLEs B A UME0| 226 SItsh 240l 2&E . (Rat

= 0l)ol &<
GLP, Read across) (EX:ECHA, &2 &
- [C9~C11 Aromatics]
9) EY EXA) =4 (1§Ii§)
%

- [3R%]: 2= O80A

~

O?L
5
o
_\'__J
f
b
ul
o
ol
i
b
0
i &
jas
o
S
o
Pl
nao
2
$Q
k_]
o
rr
o
0
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(Bunker—A 0.3%) o & 10 / 16

A=, 824 12l 52 RLeE. U HEZE =, 2, Y =29 8 20185, A S0I
AAS (Rat) (BX:ECHA, AZIE 1)
- [Residue

es (petroleum), atm. Tower] : =2 &S E2 L& £ 2 4AI2t S 2= OE0A 8=
SE, D2 Y HAME (02l S)0 LHE

(3
= =2

= (Rat, GLP, Read across: 64741-62-4)

) [H&] 722
©2 30, 125, 500 mg/kg/dayll s&=2 132t OI2td &

R = S [Hat ot sy
NEZD, &= S22 MM, &4, 2t 5 =0 OtLIc EXst) €8 B0 2SS NIE
(NOAEL = 30 mg/kg/day) (OECD TG 411)(EX : ECHA)

- [Residues (petroleum), atm. Tower] A DA S (BRI Z Y A Y 1 53 mg/kg 01 &) Dt

29| NIZ 12106 mg/kg)OI LIEFE (Rat, GLP, Read across) (EX:ECHA, A2/ % 1)
[C9 ~C11 Aromatics] : XIZAE
11) €2 |4 : [HMSB] 221

- [BR)]:=21.5mm?/s (40 C) &l SHEE 2= LT U(EXN : ECHA)

- [Residues (petroleum), atm. Tower] : Xt2 S

- [C9~C11 Aromatics] : Xt= 8IS

12. 880 OIXl=e g8
b MElS S
s 24 FMEHE Qolld  [HE] PHHE & Cat.2 28= 220 gicoz 284X &3
« Ot 2M3H QY [MEB] PEHEE 5 Cat.Z2 27E 20| Slo22 2FLX &£
DRSES
- [A%] : LL50= 6.3 mg/L (Oncorhynchus mykiss, 96h, OECD Guideline 203) (EX:ECHA, &2 &

2)

— [Residues (petroleum), atm. Tower] : LL50= 79 mg/L (Oncorhynchus mykiss, 96hr, OECD

Guideline 203, GLP, Read across) (EX:ECHA, &Al21& 1)
NOEL= 0.1 mg/L (Oncorhynchus mykiss, 28d, Read
across, =8Xl) (%J’H'ECHA, A& 2)
- [C9~C11 Aromatics] : LC50= 1.714 mg/L (Fish, 96hr, =AXI) (& H:EPI SUITE)

2) DI—2|I—_’§|_ :

- [BSK] : ELS0= 68 mg/L (Daphnia magna, 48hr, OECD Guideline 202, GLP) (EX:ECHA, A2 &
1)

NOEL= 3 mg/L (Pseudokirchneriella subcapitata, 72hr, OECD Guideline 201, GLP)
(EX:ECHA, &IZ& 2)
— [Residues (petroleum), atm. Tower] : EL50= 10 ma/L (Daphnia magna, 48hr, OECD Guideline

202, GLP, Read across) (EX:ECHA, AI2% 1)
- [C9~C11 Aromatics] : LC50= 1.172 mg/L (Daphnid, 48hr, =& X|) (& H:EPI SUITE)
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O Hanwha TotalEnergies HCBAS %’é"jl el 0
(Bunker—A 0.3%) o & 11/ 16

3) =& :
- [B%] : EL50= 10 mg/L (Pseudokirchneriella subcapitata, 72hr, OECD Guideline 201)
(EX:ECHA, 2% 2)
- [Residues (petroleum), atm. Tower] : ErL50= 1.5~6.3 mg/L (Pseudokirchneriella subcapitata,
96hr, OECD Guideline 201, GLP, Read across)
(EX:ECHA, A2 1)
- [C9~C11 Aromatics] : EC50= 1.883 mg/L (Green algae, 96hr, =& XI) (£ X:EPI SUITE)

- [E8K] :log Pow= 1.99~18.0 (=& Xl) (EX:ECHA, A% 2)
— [Residues (petroleum), atm. Tower] : log Kow= 6.11 (=& X|) (EX:EPI SUITE)
- [C9~C11 Aromatics] : log Kow= 4.01 (=& Xl) (EX:EPI SUITE)

- [
[ReS|dues (petroleum), atm. Tower] : IS U S
- [C9~C11 Aromatics] : XtI28lsS

NS s=4
21 : BCF=0.4~6,280 (=&XI) (EX:ECHA, A2 & 2)

Residues (petroleum), atm. Tower] : BCF= 5,147 (=& Xl) (EX:EPI SUITE)
C9~C11 Aromatics] : BCF= 360.5 (=& Xl) (EH:EPI SUITE)

AS] : M=2olIF & (OECD Guideline 301 F) (EX:ECHA, A2 %= 2)
Residues (petroleum), atm. Tower] : ME25 T/ X 2SS U2 HAE (=FXI) (EX:EPI SUITE)
C9~C11 Aromatics] : M2dl T Xl £S 2122 HAE (ZHX|) (EX:EPI SUITE)

— —

o

= A
=}

ch E 0lSH
28] :log Koc=1.71~14.70 (=& XI) (EX:ECHA, dZ< 2)
Residues (petroleum), atm. Tower] : Koc= 587,400 (=& Xl) (&X:EPI SUITE)

C9~C11 Aromatics] : Koc= 1,482 (=& XI) (EX:EPI SUITE)

| |
— — —

OF. JIEt 7ot S&
1)9’._cé Soll &

- [
[ReS|due (petroleum), atm. Tower] : HE A S
- [C9~C11 Aromatics] : HE S
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SHOFLARZ(MSDS) oy o
O Hanwha TotnEnergies HCBAS %’é"jl el 0
(Bunker—A 0.3%) & 15/ 16

O CAMEO Chemicals NOAA

O ChemlDplus

O ECHA

O ECOSAR

O Emergency response guide book
O EPI Suite

O HSDB

O HPVIS

O IARC

O ICcsC

O INCHEM

O IPCS

O NITE

O OECD sIDS

O PubChem

O Recommendations on the transport of dangerous goods

LI =2 &0 ¥ S22 X0
O ACGIH(American Conference of Governmental Industrial Hygienists) — 0=

ArRIQI M F 2D} /A 3]

O

O CERCLA(Comprehensive Environmental Response, Compensation, and Liability Act) -
0= SEaZ3isSMYY

O ECHA(European Chemicals Agency) - R E3I& 22 &

O EPCRA(Emergency Planning and Community Right—to—Know Act) — Bl & AFER HI & &
KIS ALS & Helof 28 &

O EU CLP(EU Regulation 1272/2008 on the classification, labelling and packaging of
chemicals and mixtures) - EU 3tst=2& L S S2 1, tEal L TN 268 7%

O GLP(Good Laboratory Practice) - S2 A& 7Y, BILAGERK) AIE JI&E

O IARC(International Agency for Research on Cancer) — =&l & 20|

O InVitro — A& 2 L} ==

O InVivo — & Hl LH =&

O NTP(National Toxicology Program) — 0|= 2JtS4 T2 )&

O NFPA(National Fire Protection Association) — NFPA 704, Soliatsi2& EH 52 A=

O Read-across - FAI2E S X E, MESIH =4 FAIE2=Z iy S 20 et BEE
Hl=ote ¢Y

O BCF(Bio—concentration factor) - 88 =s=H =

O C(Ceiling) -zl 2olE8=s%

O ECs0(50% Effect Concentration) — Bt

=
[S= Y

oo




MSDS B &

AA00076-2023-41-0008

O Hanwha ¥

TotalEnergies

SHAMBAREMSDS)
HCBAS &) e s 0
(Bunker—A 0.3%) o & 16 / 16

O Elsg (50% Effect Loading dose) — Bt 8 =2

O Koc(Organic carbon normalized soil-water partition coefficient for organic compounds)

- EYEENS

O LCso(Lethal Concentration 50% kill) — Bt=XIAls &
O LDso(Lethal Dose 50% Kkill) — Bt= X AL
O LLsg (Lethal loading rate 50% kill) — Bt=XIAI IS E
O Kow(the octanol-water partition coefficient) - SEtS/2 S H %
O NOEC(No Observed Effect Concentration) - RS 2AE =S
O STEL(Short Term Exposure Limit) - &) 5l T &2s&
O TWA(Time weight Average) - AlI2t IS B2 o2
Ct. == &L ARt 2023-08-17
ch HES = 2 XS OHEL XL -3, -
O
OF. JIEt
O 2 SHUMBAIN G = MM EHE T 110X L DEL-SE DAl M2023-95 RE U 25+
AHE 1% &8 HMBHMAH AE Z2u, YA HRA0 g & EMe XNAY HEE
EU2 220t 21 A= 24l DATAE 2HotW JIsold&sLILH 2 I2s M3 UAHE BESotes
Jl= Xt=0F otd 2 =XIGHAID] BHEFLICH




