MSDS H=: AA06600-0000000001

F&E

1}s
—

1t 2| Ao

St E

}

.2

01

: Natural Gas with Odorant

7L HNEZ

t

e
o
—

Lt M| F2l 1 8xet ALEH2 H|

Fa

o HFe A1 & :HAIA, HZT}

| 8= 20 AHESHA| OFA| 2.

ASA

274

N
: ot

o 2|ALH

THE 120 Z (% : 41062)

b

.I

S
(=1

=

: 053-670-0437

oA

Sz

: AHEE

o 2M3E

1544-3002 (080-3002-119

o LSS :

0
0

1

[=]
=

154 7tA ;R

o2l

LHIIA (ZAZEAA YR S EEE2 H2)

QTIA .

r

(o]

=Xt

2

o1



o =0]: ?H
o #el-¢E=T
H220 : = Ql=td 7t
H280 : M 7tA: 7hESHH BEE = &

- oIy
P210: €, 2o #H, A0t3, otF X 1 o| U =7 H HE5HA 2. g¢
. S
P377 :7tA & M, +ES AW HE 5 QILHEH, 22 LE{SHA| A
P381:7& Al 2= HIAS MASIAL
- X%
P403 :2t7|7t 2 &= RO E25IAL
- H7]:siSRlE
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03. 78 8E2 Bd U AR
Y 0|F(&E3) CAS HZ [Bt] (%)
« LNG 99.9994
NATURALGAS « Methane, refrigerated liquid (cryogenic liquid) | 8006-14-2 ~
- Natural gas, dried 99.9997
« Thiolane 0.0002
Tetrahydrothiophene | Tetramethylene sulfide 110-01-0 ~
« Thiacyclopentane 0.0004
 2-Methyl-2-propanethiol 0.0001
Tert-butylmercaptan 75-66-1 ~

 2-Methylpropane-2-thiol

0.0002
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- Tetrahydrothiophene : 34

- Tert-butyl mercaptan : 34
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- Tetrahydrothiophene :

- Tert-butyl mercaptan :
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- NATURAL GAS : 0t

- Tetrahydrothiophene : 3

- Tert-butyl mercaptan : 24

o IEEAM r= X324 .

- Tetrahydrothiophene

- Tert-butyl mercaptan

o M3t &Y EE XY
- Tetrahydrothiophene :
- Tert-butyl mercaptan
o 2F7|atnlg : Xt= QS
o mEaly . 27X YZ
EREIR %8

- Tetrahydrothiophene

- Tert-butyl mercaptan :

e

(ATEmix = 27.96 mg/L (&

g Eagl ez #3950 =

(ATEmix = 2,182.12 mg/kg bw)

cC -

LDso 1,850 mg/kg (EPA OTS 798.1175, GLP) (EXM: ECHA)
E - LDsy 4,729 mg/kg bw (EX: ECHA)

E7| - LDs, > 2,000 mg/kg (EPA OTS 798.1100, GLP) (EX:
ECHA)

E7| - LDsy > 2,000 mg/kg (FHSA Regulation 1500.40 2} AL
(EX: ECHA)

1))

- LCs 381,554.8 ppm/4hr (EX: ECHA)

E - LCso = 22.572 mg/L/4hr (EPA OPP 81-3, GLP) (B
ECHA)

E - LCso = 98.3 mg/L/4hr (EPA OPP 81-3, GLP) (EX: ECHA)

FEX &3
E7|E 0| 8¢t IR A=Y AlFZL, I fX=90| 2HEE (EPA
OPP 81-5, GLP) (ZX: ECHA)
(E7E 0| 8%t mEAt=d AldZ, AF=80| 2HEE[X| %349

CFR 173.240) (EX: EHCA)
FEX s @A

?**E|01 A0 Aot

ENE 0|8

OPP 81-4, GLP) (EX: ECHA)

M

238 = x|
ot = Xt=d

(E7|E 0|83t =X Al AL, oft X3 40| AEEL 27
7|&0j OJX|X| @& (Equi. OECD Guideline 405, GLP) (EX:
ECHA)

(MOI7IA @ ER2 0.1%0|0te2 FTME|0 IR0 EXZ
71U IO E o] &%t mEneld Al Zaf, 0ol ol A& K|
%2 (OECD Guideline 406, GLP) (EX: ECHA)

ORAE O| 2o O 2 tRld Al Zat, tel4 0| 2H&E/(OECD

Guideline 429, GLP) (EX: ECHA)
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- NATURAL GAS :In vitro 2 # =% 0| A|™(OECD Guideline 471) 21t 4 (EX:

d
ECHA)

In vitro /7 H{ QM= FXX}E O]4f A= (OECD Guideline 473, GLP)
41t %e =X: ECHA)

Invivo ZR5F Z5MZ ASA|E(OECD Guideline 474, GLP) Z 1t
=8 (EX: ECHA)

- Tetrahydrothiophene :In vitro == 0| A[&(OECD Guideline 471, GLP) 21} &7
(EX: ECHA)
In vitro Z7F HIZMZ FTX 0] A|”(OECD Guideline 473,
GLP) 21t 24 (EX: ECHA)
In vitro Z/7F BiFMZ X S HHO| A[R(OECD Guideline
476, GLP) 21t 84 (E*: ECHA)

- Tert-butyl mercaptan :In vitro =7 & @ H 0| A|&(OECD Guideline 471, GLP) 21} &4
(EN: ECHA)
In vitro Z/F HiFMZ FHEA SAHO| Al”(Equi. OECD
Guideline 476, GLP) 21 &9 (EX: ECHA)
In vivo Z3 5 S+M=Z A3A|I™(OECD Guideline 474, GLP)
A1t 8 (EXM: ECHA)

SN U HEEN AS2|Y AYZTL M4SN0

- NATURAL GAS :SiEE 0|2
ZHEE| K| QF2(OECD Guideline 422, GLP) (EX: ECHA)
EE 0|83 [7|HH A¥ZL, 50| BEEL[X] &3 (OECD

Lol:l

o
Guideline 414, GLP) (EX: ECHA)
- Tetrahydrothiophene : SHEE O| &%} %|7|dd A|® 21, A E 0| &L X

! |

A —
%2 (OECD Guideline 414, GLP) (EX: ECHA)

- Tert-butyl mercaptan : SHEE O|2cH MAl Ol BtEtE M AFE|H A|EZDt
AAI=E0| 2HEE|X| S (OECD Guideline 422, GLP)
(EX: ECHA)
BEE 0|23 £|7|&A A|HZAD, S40| AL X
&%-Z(OECD Guideline 414 2t §AL GLP) (EX: ECHA)

o 5™ ENEI 5 (13 &) :=FA @ WAL 2 222 #2349

S5 E(20%) DI2R BAEOf 0| SF EHEY|
=302 =52 2REA @8



- NATURAL GAS : 02 A5 0| 8%t 545854 Mg 21, 580 2EEX &g (FX:

ECHA)

- Tetrahydrothiophene : S EE 0| &% 54487 =d AlFZ1, R28F, B, 23X},
=57| 0ld 59| ZAt0| EE(EPA OTS 798.1175, GLP) (BN
ECHA)
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- NATURAL GAS :SHEE 0|

A 27t

’

- Tetrahydrothiophene :SHEE 0|83t 90 & BIE R0l =4(SY) Al E 1t
Zl (OECD Guideline 413, GLP) (EXM: ECHA)

- Tert-butyl mercaptan : 34
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W/day)(OECD Guideline 422, GLP) (
90 2 HEECIS @) AHET, BANE

o o

£ o|8¢l
ZAH0| HEE(NOAEC > 721 mg/m3)(Equi. OECD
Guideline 413, GLP) (EX: ECHA)

o SURME Xtz oS

012. &40 O|X|= F

-5d 8 =4 7&K %S (ATEmix= 16.5 mg/L)
o & : ATEmix= 91.43 mg/L
- NATURAL GAS :96hr-LCs, (other: fish) 91.42 mg/L ((Q)SAR) (EX: ECHA)

- Tetrahydrothiophene :96hr-LCso(Danio rerio) > 25 mg/L (OECD Guideline 203,, GLP)
(EX: ECHA)

- Tert-butyl mercaptan :96hr-LCso(Oncorhynchus mykiss) = 34 mg/L (OECD Guideline 203,



GLP) (EX: ECHA)
o UZF : ATEmix= 46.56 mg/L
- NATURAL GAS :48hr-LCso(other: Daphnid) = 46.6 mg/L ((Q)SAR) (EX: ECHA)
- Tetrahydrothiophene :48hr-ECso(Daphnia magna) = 24 mg/L (OECD Guideline 202, GLP)
(EN: ECHA)
- Tert-butyl mercaptan :48hr-ECso(Daphnia magna) = 6.7 mg/L (OECD Guideline 202, GLP)
(EX: ECHA)
o =& : ATEmix= 16.5 mg/L
- NATURAL GAS : 96hr-ECso(other: Green algae) = 16.5 mg/L ((Q)SAR) (EX: ECHA)

- Tetrahydrothiophene : 72hr-ECso(Pseudokirchneriella subcapitata) > 153.2 mg/L (OECD
Guideline 201, GLP) (EX: ECHA)

- Tert-butyl mercaptan :72hr-ECso(Selenastrum capricornutum) = 24 mg/L (OECD
Guideline 201, GLP) (EXN: ECHA)

- Tetrahydrothiophene : 72hr-NOEC(Pseudokirchneriella subcapitata) 29.1 mg/L (OECD
Guideline 201, GLP) (EX: ECHA)

- Tert-butyl mercaptan :72hr-NOEC(Selenastrum capricornutum)= 6.41 mg/L (OECD
Guideline 201, GLP) (EX: ECHA)

- NATURAL GAS :Log Kow 7} 4 O|2t0|B2 2 THR /40| &

2 A2 o F=E (Log Kow
1.09) (EX: ECHA)

mjo
S

- Tetrahydrothiophene :Log Kow 7} 4 O|2t0| 22 ZtF 40| &

22 A2 0|=E (Log
Kow = 1.8) (20 °C, pH 7)(AlAtEh) (EX: ECHA)
- Tert-butyl mercaptan : Log Kow 7} 4 0|2t0| 22 THRE0| HE A2 2 O|FE (Log

Kow = 2.14) (20 °C, pH 7) (EX: ECHA)

mjo

o =ofi/d :

- NATURAL GAS : ZE3|HA|IE0|M 1,906 & Z0f 50 % £ (298 K) (EX: ECHA)



- NATURAL GAS : =550 ¥& A2 Z 0|FE (BCF = 2.433) (WX (BX: EPI
Suite)

- Tetrahydrothiophene : 2 Z =81t SE2/2 2HATE 2 s=40| i (EA:

HSDB)
- Tert-butyl mercaptan : 4255 40| X2 A2 2 OF&E(BCF = 11.97) (MZFX) (EA:
ECHA)
o d&sld :

- NATURAL GAS : 0| 23ld (DT50 = 3.187) ((QSAR) (EX: ECHA)

- Tetrahydrothiophene : ‘237t =|X| 240} WX L S5 E HIHH0l =3 (28 & =0
10 % O] 2t W23 &) (02 consumption) (EX: ECHA)
- Tert-butyl mercaptan : ‘425 7} =[X| GOF WA Lf SHE HAH0] =5 63 &€ =0

6 % M2l &) (02 consumption) (EX: ECHA)

2t EZ0o|E5d :
- NATURAL GAS :  E0| & = 813 (Koc = 8.823) (M ZFA]) (EM: ECHA)
- Tetrahydrothiophene : EZ0| & = Q& (Koc = 20.71) (20 °C) (EAM: ECHA)
- Tert-butyl mercaptan : EZ0| S&H2 = & (Koc = 71.93) ((Q)SAR) (EX: ECHA)
of. Z|Ef foff H2¥ : Xt=E QIS
013. H|7|A] F=|Abg
7t | 7] 4
H7|22e| 3o AR 22 80 et LHEE X 7|8 H7|SHA2.
Lt ©7|A] ol At
H7|E od HHEHo| et LH8=/87|8 H7|5HA 2
014. 250 22t HH
7t. SUH S (UN No.) : 1971
Lb, MM . METHANE, COMPRESSED or NATURAL GAS, COMPRESSED with high methane
content
Ct. 230X 2 #&d 55 :2.1
2l 87|53 : sl S
oL HY2LHEH 05l




Hh. M8X7} 2 = 25T 23] ¥ 27} QAL 2ot SES AT

[ |

SIXHA| H|AZEX| :F-D

SEA| HAZEAK] :S-U

015. ©H x|z

7L AAotm B Ao ofF A
-H= 82 XY FHEE : MK (S
- M= 82 7t |EE : MK (S
- HE|chd folistetEE - A %S
-LESE 587 4 FMURL : ALK @RS
- EI|E EEE MK &2
- HASEEHO Y AR} - ALK e
- S4BT Y FHUAXt : A =X B
- SHUME DM HECHA : NATURAL GAS (CAS No. 8006-14-2), Tetrahydrothiophene
(CAS No. 110-01-0), Tert-butyl mercaptan (CAS No. 75-66-1) [AtQHH H 748 A3 &
M43 = Sl HE 13 0f siYste Z0 sheh

Lt. sretEH 2ol 2ls 7
- RS2 AHEX %S
- HEEHE : MK %S
- X 2H : AHEX %S
-7t 2H : M EX] S
- ALCHH|EE : X S

C St Yol st 7Hl : A =X &3

et.

at.

ool ol 2t A - AR e
7[et S A =Hofl 21T A
LA

HREAR7ZIQESEEEY FHER BES

EU EREE(EFEERZD
Tetrahydrothiophene : Flam. Lig. 2, Acute Tox. 4, Skin Irrit. 2, Eye Irrit. 2,

Aquatic Chronic 3

EU ZREEGIEEN:

Hr

Tetrahydrothiophene : H225, H302, H312, H315, H319, H332, H412




Tetrahydrothiophene : P210, P233, P261, P264, P270, P271, P273, P280, P321,
P330, P370+P378, P301+P312, P302+P352, P304+P340, P332+P313, P337 +
P313, P362+P364, P305 + P351 + P338, P303+P361+P353, P403+P235, P501

EU #HI"ZE(EU SVHC list) : X = X| &S

EU T#HI"J £ (EU Authorisation List) : 7K =/ X| &S
EU M| 2 (EU Restriction list) : 7K = X| &S

0| 322 H 2 (0SHA #78) : A EX| %S

0|3 2| 8 2 (CERCLA ) : M X &S

O] =328 2 (EPCRA 302 #7d) : HIEIX| £

O] =328 2 (EPCRA 304 7#7d) : A ZIX| %S

0| &2| 4 2 (EPCRA 313 7#7d) : M=K $S
EHEYHEYEE MK %S

AEEZEUAEE LR %S

ZEZ2BMEE : MK BE

o 7|E} 71H|

« NATURALGAS :
- 0|28 & :Section 8(b) Inventory (TSCA): =X EHACTIVE)
- 228 & (Inventory of Existing Chemical Substances (IECSC): =i &t[34317]
- FHLtCHE2] H 2 - Domestic Substances List (DSL): =X &t
- 2FAZ|FE :Inventory of Chemical Substances (AlIC): X gt
x

- REMEHE|HE Inventory of Chemicals (NZIoC): Does not have an individual

approval but may be used as a component in a product covered

by a group standard. It is not approved for use as a chemical in

its own right.

 Tetrahydrothiophene :
- O|=2+2|H & : Section 8(b) Inventory (TSCA): =X EHACTIVE)
- YEM2|H & :Existing and New Chemical Substances (ENCS): (5)-75
- 28 & :Inventory of Existing Chemical Substances (IECSC): =X{%&H[32997]

- FHLICHE2| H 2 : Domestic Substances List (DSL): =Xt



SFE|YE :Inventory of Chemical Substances (AlIC): =X &t

FEUMEHE|HE Inventory of Chemicals (NZIoC): HSR001225, Approved with

controls

Ze|Eae[ g E Inventory of Chemicals and Chemical Substances (PICCS): ZXH &t

« Tert-butylmercaptan :

O] = 22|§ & : Section 8(b) Inventory (TSCA): EX{EHACTIVE)

L= 2E| Y E ;Existing and New Chemical Substances (ENCS): (2)-464

S 22|d E :Inventory of Existing Chemical Substances (IECSC): =X{&t[17067]
FHLCEEL2]E 2 - Domestic Substances List (DSL): ZXi&t

FAZ|"EE :Inventory of Chemical Substances (AlIC): =X &t

FHHEDZ|FHE Inventory of Chemicals (NZloC): HSR001102, Approved with

controls

Ze| T2 8 E Inventory of Chemicals and Chemical Substances (PICCS): Z=XH &t

016. 1

sl HTARE

-~

o

7L *tRo| EH

- TOMES-LOLI®; http://www.rightanswerknowledge.com/loginRA.asp

- UN Recommendations on the transport of dangerous goods 17% Emergency Response
Guidebook 2008;
http://phmsa.dot.gov/staticfiles/PHMSA/DownloadableFiles/Files/erg2008_eng.pdf

- International Uniform Chemical Information Database(IUCLID); http://esis.jrc.ec.europa.eu/

- EU CLP; https://echa.europa.eu/information-on-chemicals/cl-inventory-database

- EPISUITE : http://www.epa.gov/opt/exposure/pubs/episuitedl.htm

- REACH information on registered substances;

http://apps.echa.europa.eu/registered/registered-sub.aspx#search
- U.S. National library of Medicine (NLM) Hazardous Substances Data Bank (HSDB) ;
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB.htm

- American Conference of Governmental Industrial Hygienists TLVs and BEls.

- NIOSH Pocket Guide; http://www.cdc.gov/niosh/npg/npgdcas.html

- National Toxicology Program; http://ntp.niehs.nih.gov/results/dbsearch/

- IARC Monographs on the Evaluation of Carcinogenic Risks to Humans;

http://monographs.iarc.fr

- Korea Occupational Health & Safety Agency; http://www.kosha.net

- National Chemicals Information System; http://ncis.nier.go.kr/ncis/




- National Emergency Management Agency-Korea dangerous material inventory

management system; http://www.nema.go.kr/hazmat/main/main.jsp

- Waste Control Act enforcement regulation attached [1]
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