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01. SFetA|Zat 2 Ato] et HE

7} HIZ9 : Natural Gas with Odorant
Lt HEo| 1 =0 ALE 2| ot
B (HAUTA ARTEA

Hn
o HIE2| A2 Het: A nE 85 Q0 AFESHX| OA|2.

o FTA :FEYA S HEIZE 120 Z (£ : 41062)

o ZUSHSIHS : 053-670-0430

A b EXHE 287 HZ 59 (2 : 62209)

=
T
o ZUSHSIHS : 1544-1115 (080-900-1199 At &tA)




H220 : =I5ty 7tA

- H7] iSRS
FolE-2dd ER7IE00 ZLEEX] 2= 7IE F5HE-21HS(NFPA)
oEA:0
oSIXj : 4
ofhgd:0
03. FHNMEC| B U BIY
=29 0|F (&893 CAS H3 & RH(%)
» 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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o ACGIH 11d :

50 ppm (180 mg/m?3)

b

50 ppm (180 mg/m3), STEL

SHER 2
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=% o

o OSHA 17 :

o NIOSH 778 :

oEU 7#¥ : £
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: 2 M (Colorless)

AH A}
1o

o

: B*[(Odorless) tt, EF|H|

Lt M

PN =R E =S

Ct HAMFA|

2f. pH: XI&2 Q&

: -182.46 °C (@101.325kPa, M| EF 7| )

1 -161.32 °C (@101.325kPa, M GH7tA 7|F)

: -188.05 °C (HIEt 7|=F)

of-
0

Ju
A
=
P
A
A

¥

]

b Qs

A

R Rukeins

Xt AP (A, 7[H)

: 6,505 kPa (-64.13 °C) (A7t~ 7|&F)

571

7}

Ef. 83l% : 244 mg/L (25 °C) (HIEt 7|F)

.

)

7|UE : 0.7795 kg/m3 (K A7tA 7|=

- =
. s



. H|E : 0.6006 (0 °C) (A

H. n-ZEE/2EHA 5 -

7tA T

log Kow 1.09 (HEt 7|&F)

L. XHLSI2E : 536.85 °C (ca. 1 atm)

o. 2l

=) I

rio

E Xl‘E HA I:I

Hr

10.08 pPa-s (M ¢

H. 2XHgF : 17.3565 kg/kmol (&

7tA 718)
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BT = R/EIX

- Tetrahydrothiophene

- Tert—butyl mercaptan : 24

oto
(o=

2o : 2F7E[X]

- Tetrahydrothiophene :

SASE DU 2 FYE0 595822

(ATEmix = 2,182.12 mg/kg bw)
:B1E - LDso 1,850 mg/kg (EPA OTS 798.1175, GLP) (EA: ECHA)

HE _

LDso 4,729 mg/kg bw (EX: ECHA)

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




ECHA)

- Tert-butyl mercaptan : £E7| - LDsy > 2,000 mg/kg (FHSA Regulation 1500.40 2t FAH
(EXN: ECHA)

- NATURAL GAS : Ot - LCso 381,554.8 ppm/4hr (EX: ECHA)

- Tetrahydrothiophene : B1E - LCso = 22.572 mg/L/4hr (EPA OPP 81-3, GLP) (X :
ECHA)

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

o u_lu uLIA-I |:|:I— xl.:l.)k-i . Elxl oo

pa=
- Tetrahydrothiophene : E7| £ 0| &%t T &At5d AlglAn, O|#X=40| 2HEE (EPA
OPP 81-5, GLP) (EX: ECHA)
- Tert-butyl mercaptan : E7|E 0| &%t L2 A5 Al Zat, Xt=-40| 2EE|X| 349
CFR 173.240) (EX: EHCA)
& EE 2y =FEA G

A S ( |
= =
%Mﬂmmmg oy EE

-

o Mgt

Ar
>

- Tetrahydrothiophene : 7| & 0| &%t = At=7d AldZ1t, = At

- Tert-butyl mercaptan : E7|E O|&%+ X34 AR AL}, ofst AtS40| BEE|L 2R

7|&0j| O|X|X| @& (Equi. OECD Guideline 405, GLP) (EX:

ECHA)
o BE7|WAY : RS
o TETpIA EREK| YSHAIIA 9 SHL 019%0/P02 FAEof TRITIY ST2
SEER ¥

- Tetrahydrothiophene : 7|L|T| 15 0| &%t L2124 AlHZADt R4 0| 2HEE|X|
24 Z(OECD Guideline 406, GLP) (EX: ECHA)
- Tert-butyl mercaptan : Ot A5 O|&ot L2t 2lg Al ZD}, utRl-gof & E/(OECD

Guideline 429, GLP) (EX: ECHA)

o YAMZHOIYY : 25X &S

- NATURAL GAS :1In vitro = A #H0| A|&(OECD Guideline 471) Z1t 24 (EX:
ECHA)
In vitro T /5 XM T ST X} 0|4 A|™(OECD Guideline 473, GLP)

A
O
EZQF BFME ASHAI™H(OECD Guideline 474, GLP) A1}



=8 (EN: ECHA)
- Tetrahydrothiophene :In vitro =& # 0| A& (OECD Guideline 471, GLP) Z1t &4
(EXN: ECHA)
In vitro 2735 HI LM Z FHX} 0] &f A|™R(OECD Guideline 473,
GLP) 21t 88 (EX: ECHA)
In vitro X3 F HILMZ FHA} SHHO| A|™(OECD Guideline
476, GLP) 21t 88 (EM: ECHA)
- Tert-butyl mercaptan :In vitro 5= & 0| A|&(OECD Guideline 471, GLP) 21 S
(EX: ECHA)
In vitro 27 F HI M Z FHX} SAHHO| A= (Equi. OECD
Guideline 476, GLP) 21t 29 (& X‘l ECHA)
In vivo ZFF S5MZ ASHAIR(OECD Guideline 474, GLP)
Z1t 24 (EN: ECHA)

- NATURAL GAS :SHEE 0| 8%t 44 & ZEFY 232|d A2, YA =40
TR E|X| 23 (OECD Guideline 422, GLP) (EX: ECHA)
ot 27|98 A2t 590| 2HEEX| ES(0ECD
G

[kl
LP) (EX: ECHA)

- Tetrahydrothiophene : 2 %?J Ho|dd Algddnt 44540 2E KR
o D Guideline 414, GLP) (EX: ECHA)

- Tert-butyl mercaptan : o|2st MAl Ol glet=MM AR A AL,

o1 X =2

g
MAIZMO0| ZHEHE|X| &2 (OECD Guideline 422, GLP)

(EN: ECHA)
BEEZ 0|23 A7\ A|HZADt E40] RE LK
24 Z(OECD Guideline 414 2 R AL, GLP) (EX: ECHA)

HENYI SE (18 8 27X Be @A %’%S =39

=
B4 5E(20%) IRt 2 T Of U0 SH EHI)
=

- NATURAL GAS :OIRAE 0|8%t 28454 AldZ0t
ECHA)

ot 288758 AMddn, #2855, B8, 28Xt

59| ZAt0| BEEI(EPA OTS 798.1175, GLP) (B X :

Busd AldZ2, =255, B, 2H=

2HEE (EPA OTS 798.1100, GLP)

fot
ot
rk

2t oAb

—



59| ZA0| ZHEEI(EPA OPP 81-3, GLP) (EX: ECHA)
- Tert-butyl mercaptan :HEE O| &%t 2dS¥U=4 AldZ1, €, =528 &5
LA So| ZAM0| BEE(EPA OPP 81-3, GLP) (EX: ECHA)

GL
BESEAA 2 2H2 =

H

o 2

SIS =(B0%)0IUH22 Y50 A0 EF XYY
=

u
m
>

- NATURAL GAS :SHEE 0| 8%+ 90 € HIE R0 EH(SY) AlEZn, 540| EL|X]
242 (OECD Guideline 413, GLP) (EX: ECHA)

- Tetrahydrothiophene : #EE 0| &% 90 & HEFO0=H(EY) A2}, & 2H|7t
= 3,G

=
- Tert-butyl mercaptan : &

£ 0[8%t 90 & HEFOZY(ET) AlgZa, He
aa, a5 AT i, 37182 80| ZHEE(NOAEL =
50 mg/kg bw/day)(OECD Guideline 422, GLP) (EX: ECHA)
SHEE 0|83 90 € HEROEH(EY) Al BT
S9| Z40| 2HEE(NOAEC > 721 mg/m3)(Equi. OECD

Guideline 413, GLP) (EX: ECHA)

012. &ZFof ojx|= S

-5d #d =4 275X @S (ATEmix= 16.5 mg/L)
£ : ATEmix= 91.43 mg/L
- NATURAL GAS :96hr-LCs (other: fish) 91.42 mg/L ((QSAR) (EX: ECHA)
- Tetrahydrothiophene :96hr-LCso(Danio rerio) > 25 mg/L (OECD Guideline 203,, GLP)
(EXN: ECHA)
- Tert-butyl mercaptan :96hr-LCso(Oncorhynchus mykiss) = 34 mg/L (OECD Guideline 203,
GLP) (EM: ECHA)
o &R : ATEmix= 46.56 mg/L
- NATURAL GAS :48hr-LCsp(other: Daphnid) = 46.6 mg/L ((QSAR) (ZX: ECHA)
- Tetrahydrothiophene :48hr-ECso(Daphnia magna) = 24 mg/L (OECD Guideline 202, GLP)
(EXN: 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) (EXN: ECHA)

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

-t = = E2REX EE
o O|f : XAI=2 Q2
o A% : AHRBUS
o xR

- 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) (£M: ECHA)

- NATURAL GAS :Log Kow 7t 4 O|ZH0|22 TR 40| HE A2 Z 0| &FE (Log Kow
1.09) (EXM: ECHA)
- Tetrahydrothiophene :Log Kow 7t 4 O|Zt0| 22 THRMHO| B2 A2 E 0|FH (Log
Kow = 1.8) (20 °C, pH 7)(AIAHZk (EH ECHA)
- Tert-butyl mercaptan : Log Kow 7t 4 O|2t0|2 2 TtRH0| ¥ H2Z 0|54 (Log
Kow = 2.14) (20 °C, pH 7) (EX: ECHA)
o oY :

- NATURAL GAS : 223 AIEH0A 1,906 Y =0f 50 % £31= (298 K) (EX: ECHA)

o
o&%%d
- NATURAL GAS 1 =550 H2 A2 2 0| S E(BCF = 2.433) (OI=X]) (EX: EPI
Suite)
- Tetrahydrothiophene : 2 Z =81t SEt2/2 2HAFE Q3 5540| 818 (EX:
HSDB)
- Tert-butyl mercaptan : ¥2&%°d0| &2 A2 O|F&E(BCF = 11.97) (GIZX]) (EA:
ECHA)
o YEdd :

- NATURAL GAS : 0|23 (DT50 = 3.187) ((QSAR) (ZX]: ECHA)



- Tetrahydrothiophene : 22561 7} Z|X| 240t X Lf =X E &AM H0| == (28 L =0
10 % 0|2 M2 E) (02 consumption) (EX: ECHA)

- Tert-butyl mercaptan : ‘8237t £|X| 40t X Lf X E L0l =3 (63 & =0

6 % ME3H &) (02 consumption) (EX: ECHA)
gt EYo|sY .
- NATURAL GAS : E0| S&E = 22 (Koc = 8.823) (OIZX]) (EA: ECHA)
- Tetrahydrothiophene : EY 0| S&t2 = 81& (Koc = 20.71) (20 °C) (EX: ECHA)
- Tert-butyl mercaptan : EZ0| E&& 4 81& (Koc = 71.93) ((QSAR) (EX: ECHA)
ok 7|Et Q8 e : X2 QIS
013. H|7|A| Fo|Ar
7. | 7] e
H7| S| 2o HAIE 42 -0 et L= U 7|2 H7[SHA2.
Lt H|7|A] Fo ALt
H7|2 &H Hyo et LHE8=2/8718 H7IstAL
014. 250 st F=
7. SAUHS (UN No.) : 1971
L, M™MM™E . METHANE, COMPRESSED or NATURAL GAS, COMPRESSED with high methane
content
Ct. 230X 9 fIEE 553 :2.1
gl. 87|53 : sl els
o SHYLHEH Ol
Ht, AL X}t 2% & 255CHoj| Bs] & 2ot QAL st EEHSH OFHLi X
B A| H|AZ=X| :F-D
FEA| HAZEZK] :S-U
015. HH A=zt
7t MAAF B HHO| oIt A A
-HxE SO XY fHER  AHMEIX %S
-HxE SO HIA RHER  HHEIX %S




- 2|t FoleteEd - A X Es
-ESE 587|F 4% FolUX} : AHEX] %S
- EI|E AEEE  ANEX %S
- A EEE Y ROMAXL : AH X KRS
- ExdZ T Y |ROHAXL : AH X RS
- 3B M HIECH4 : NATURAL GAS (CAS No. 8006-14-2), Tetrahydrothiophene
(CAS No. 110-01-0), Tert-butyl mercaptan (CAS No. 75-66-1) [AF I QHH EH 748 A3
M43z X EH 130 siEst= 400 oteh
Lt. 3tstE - 22 Hof| 28 7H -
- RESEE  AHMER ¥Es
- HigHEH : M ER s
- S2XE  AHER s
-S17LEE  AHMER YE
| @

- ADCHHIEE - TSR] ES
Ct. flESerd ol ot Al : mH=X| @S
ct. H7| 222 Yo 2t 4Hl - AR RS

of. 71Et I 2 2= "ol 2lst A

U A
HRER7ZIQESHACY : : FHERX S
= A

EU EREEEEERED
Tetrahydrothiophene : Flam. Lig. 2, Acute Tox. 4, Skin Irrit. 2, Eye Irrit. 2,

Aquatic Chronic 3

EU HE ¢

ngt
Mo

)

A
u

Tetrahydrothiophene : H225, H302, H312, H315, H319, H332, H412
EUEREE(ATET) !

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 7M™ E(EU SVHC list) : A T/ K| &S
EU #H|"H E(EU Authorisation List) : A&/ X| &S
EU 11 M|™ E (EU Restriction list) : X T/ X| &2

O| 22| " 2 (OSHA 7). M=l X| &S



O|=2t2| " 2 (CERCLA 1) : M X &S
0|3 22| "2 (EPCRA 302 ) : M =X &2
0| 322" 2 (EPCRA 304 1) : M & X &2

0|3 &2| "2 (EPCRA 313 ) : M E X &2

EHEHEUAEE AR @S
AEEEEAEE  AHEA B2

ZEZ22¥MEH  ANEX| %S
o 7|Et |
« NATURALGAS :
- O] =222 Y & : Section 8(b) Inventory (TSCA): =X 2HACTIVE)
- = 2E|™HE :Inventory of Existing Chemical Substances (IECSC): ZX{&[34317]
- FHLtCtE2| H 2 Domestic Substances List (DSL): =i &t

- ZFHEYE Inventory of Chemical Substances (AlIC): EX{&

Ja}
rn-l

E2|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|=22|H & :Section 8(b) Inventory (TSCA): =X &HACTIVE)
- YEH2YE Existing and New Chemical Substances (ENCS): (5)-75
- S H2"Z & Inventory of Existing Chemical Substances (IECSC): =X%&H[32997]
- FHLtCH2| M 2 - Domestic Substances List (DSL): Z &gt
- SFE|HE :Inventory of Chemical Substances (AlIC): =X{et

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

controls
- a|E 2| E :Inventory of Chemicals and Chemical Substances (PICCS): = Xjj&t
e Tert-butylmercaptan :
- O|= 22| H & :Section 8(b) Inventory (TSCA): =X &HACTIVE)
- Y2228 2 (Existing and New Chemical Substances (ENCS): (2)-464

- = 2E|HE :Inventory of Existing Chemical Substances (IECSC): =X{&[17067]



- FHLtCtE2| 2 Domestic Substances List (DSL): =i &t
- ZFME|HE :Inventory of Chemical Substances (AlIC): Z=X{%&t

- R EMEHE|FE :Inventory of Chemicals (NZIoC): HSR0O01102, Approved with

controls

- Ze| T2 g E Inventory of Chemicals and Chemical Substances (PICCS): =&t

016. 1 Yo FALS

7L *tro| 2

- 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.nIim.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]

Lt X2 UXE 2010. 06. 15
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