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H220 : =2l3td 7tA
H280 : D 7tA: JHESIH Zdat &= QU F
o O U=X|EH
. Of &
P210: <€, 120 M, AL3, 2t 9 1 80| Mo =2 2H H
- O
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03. TH4ECl YY Y B
23y o|F &) CAS 1z [ERE(%)

« 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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: 6,505 kPa (-64.13 °C) (¥ 7IA 7|&)

o] 3
71U & : 0.7795 kg/m? (RHAUTtA 7|5

7]

=

=)

=

o
k. HIZ : 0.6006 (0 °C) (K A7tA 7|

b Ik (A, 7IH)

2

Ef. 88k : 24.4 mg/L (25 °C) (H|
L. XIAUSIR2E : 536.85 °C (ca. 1 atm)

X
7}
O
)

ojo

)

=
=

bet

t] A3}(flash back)E %=

2

of ofsf A &

Ao
[=}

P

=

17.3565 kg/kmol (HI@7tA 7]

10.08 pPa-s (M A7t 7| &)

t3,

g Mx:
H. 2XHgF:

i

(o]}
A

o
o

=
S

K| 0

ojn

~
Klo

—1
=

S ZHH HIGHA L.

o
=

|

=

t

2

~
(=]

1449

Lt mfsfiof & =7 :

of
X0
8l

q

A, 7t

2

F

<
=l

I
/

=1




242 Rold 82
285d  EREX YSEAML Q SE2 o5k O|HeE YL 2E45ER=E
= REX @S)
« BT 2FEX %S (ATEmix = 2,182.12 mg/kg bw)

- 31| : FRE[X|

o D RRAY = XSE : EREIX B

o=
rot
Hr

- Tetrahydrothiophene :

- Tert-butyl mercaptan : 34

[e] X=X
(o=

- Tetrahydrothiophene :

- Tert-butyl mercaptan :

o]l . 52
H . TTT

[e] X=X

-
=2
= (ko=

=R

- NATURAL GAS :OpA
- Tetrahydrothiophene :

- Tert-butyl mercaptan :

- Tetrahydrothiophene

- Tert-butyl mercaptan

Lol-

CC

rk
mr
R
Ju
0x

- Tetrahydrothiophene :

- Tert-butyl mercaptan

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

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

E7)| - LDso > 2,000 mg/kg (FHSA Regulation 1500.40 2F A}
(EM: ECHA)

(ATEmix = 27.96 mg/L (B71))

- LCsp 381,554.8 ppm/4hr (ZX: ECHA)
%HE - LC50 =
ECHA)

l: -

22.572 mg/L/4hr (EPA OPP 81-3, GLP) (EA:

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

ojo

(E7)|E 0| 8% mEX=d AlFZL, T2 X=40| & E (EPA
OPP 81-5, GLP) (EX: ECHA)

E7|E 0|83t IR A=d Alg A, AF=90| 2HEE(X| %349
CFR 173.240) (EX: EHCA)

FEX @8 ™AL 2 2HE PASE(1%)0|TH2 2
?“HEICH A0l Mot & o Ee A=40| 275X ES)
E7E 0|8% & At=d Al@Zn, & At=40| & E (EPA
OPP 81-4, GLP) (EX{: ECHA)

E7|E 0|8t A= Al Ant ot At540| BEEL 2F

7|1Z 0] O|X|X| S (Equi. OECD Guideline 405, GLP) (EN:
ECHA)
7102 XtEQS
gaoly  2FEA ASEHUEMA 2 SH2 0.1%0|TH2 2 LHEO T20Ed 2HE
EREX EE
- Tetrahydrothiophene : 7| L|I| 1.& 0|83t L2104 Al Z1f, 0t 2I40] ZHE ||

- Tert-butyl mercaptan :

oto
(o =)

(OECD Guideline 406, GLP) (&X{: ECHA)
OfAE 0|83t H[E 02l A|”Zat, 0tpl-do| #&E(OECD

Guideline 429, GLP) (ZX: ECHA)



o WY : BREX 4S
N85 JAl IARC, NTP, OSHA, ACGIH, EU Regulation 1272/2008: not listed
o HAMZEHOIYY : 2FE(X| AS
- NATURAL GAS :In vitro =7{& @ #H0| A|2(OECD Guideline 471) 21t 29 (EX:
ECHA)
In vitro Z7 &7 HIFMZ FHX 0|4 Al&(OECD Guideline 473, GLP)
A1t 29 (EX: ECHA)
In vivo Z]F STMIE AMA|R(OECD Guideline 474, GLP) Z 1}
28 (EM: ECHA)
- Tetrahydrothiophene :In vitro == #0| A|Z(OECD Guideline 471, GLP) 21t &4
(EN: ECHA)
In vitro 237 HIAMZ FHX} 0|4k A|=(OECD Guideline 473,
GLP) 21t 28 (EX: ECHA)
In vitro ZFF HIYMZ FHX SHHO| A~ (OECD Guideline
476, GLP) 21t 84 (EM: ECHA)
- Tert-butyl mercaptan :In vitro 7= 8 H#H 0| A[&(OECD Guideline 471, GLP) 21} &9
(EN: ECHA)
In vitro /7 HIFMZ FEX SAHHO| AR (Equi. OECD
Guideline 476, GLP) A1} &4 (EX: ECHA)
In vivo 235 S+M=Z A3MA|I™H(OECD Guideline 474, GLP)
A1t 24 (EX: ECHA)
o MASY : 22EX| 48
ATURAL GAS :SHEE 0| 8% 44 Sl 22 =Y A32|d A[gZa, dA =540
ZHEE[X| FZ(OECD Guideline 422, GLP) (EX]: ECHA)
HEZ 0|8 2[7|dd Ald 2D, =40 2EEX| 5 (0ECD
Guideline 414, GLP) (EX: ECHA)
- Tetrahydrothiophene , B S

- Tert-butyl mercaptan :

BHEE 0|83t X7 A ZL YAl 50| #EE X
D Guideline 414, GLP) (ZX: ECHA)

O] 8¢t M4l gl dret=d A3a|d AlF AL,

..l

=
AEM0| BEEL|X] %S(OECD Guideline 422, GLP)

pei
In
i
o
oo
=

Ho|dd Algddnt, =40 2EE[X|
2 (OECD Guideline 414 2F FAt, GLP) (EX: ECHA)
DX §E (HAEtE 2 EE2 FE3 Y
SE(20%) OIT2 2 FLHE0 A0 EF 52X

S|
3 =E)E = REX BEEZ

Jn ot [o
ox X du

—~
—_



- NATURAL GAS : DF2A S 0|28 SHBYSH ABZM, S40| BHEIX 4G (BH.
ECHA)
83 IYYTEY AYLL, 2583, BY, ¥5H,

|
§g7| O| & 59| Z4t0| & E/(EPA OTS 798.1175, GLP) (B X :

ECHA)
EJE 0|8% ¢4 Algd, t=gF, BE, 2H|E,
SE2E Y 52 40| 2EE(EPA OTS 798.1100, GLP)
(EX: ECHA)
SHEE 0|80 SHEUsd AEZL, 25X =g, Y
59| 30| 2HEHE(EPA OPP 81-3, GLP) (EX{: ECHA)
- Tert-butyl mercaptan : HEE 0|83t S SU=E Al ZL, S, 2528, &5
A 59| ZAMO| ZHEE!(EPA OPP 81-3, GLP) (EX: ECHA)
o EM EHII| EM 42 £ &) 275X ?g%(ﬁodﬂﬁ o 2E2 :rL-E- 29
SHASEBR0%R)DITLZ TR0 A0 EF #HY Y|
=40 27X Oi%)

(k<)
ot o0 € BER0SE(EY) A2, 5480] HELX

- NATURAL GAS :SHEZ 0|8
ot D Guideline 413, GLP) (EN: ECHA)

2 =(OEC
- Tetrahydrothiophene : S EE 0|83t 90 & BIE R0 54(SY) Al Z1, & #H[7}
ZHEHE! (OECD Guideline 413, GLP) (EX: ECHA)

=
- Tert-butyl mercaptan :S{=E 0|

S 0[8¢t 90 € HEFOSJ(ET) AlgdZa, HE+ =+
g4, ot = AU =, 5752 40| 2EE(NOAEL =
50 mg/kg bw/day)(OECD Guideline 422, GLP) (ZX{: ECHA)
HEES 0|82 90 ¢ EIERO=SH(EY) Al 2L, HEMUT
S2| 40| ZHEE(NOAEC > 721 mg/m3)(Equi. OECD

(EX: ECHA)

o SURY K22

12. 230 0|X|= 3

o

o
-ad £ =4 27X %3 (ATEmix= 16.5 mg/L)
o 0{& : ATEmix= 91.43 mg/L

- NATURAL GAS :96hr-LCs, (other: fish) 91.42 mg/L ((QSAR) (ZX: 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) (EN: ECHA)
o LZF : ATEmix= 46.56 mg/L
- NATURAL GAS :48hr-LCso(other: Daphnid) = 46.6 mg/L ((QSAR) (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) (£X: ECHA)

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

oXxHR:

- 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)

ATURAL GAS :Log Kow 7t 4 O|Zt0|E22 THRMO| HE A2 2 0|FE (Log Kow
1.09) (EM: ECHA)
=2 A—
Kow = 1.8) (20 °C, pH 7)(AlIAtEY) (EX: ECHA)

- Tert-butyl mercaptan : Log Kow 7} 4 O|2t0| 22 ZHRH0| &S A2 2 O|ZE (Log

- Tetrahydrothiophene :Log Kow 7} 4 O|2H0|E 2 TR MH0| &S A2 Z O|FE (Log

o

Kow = 2.14) (20 °C, pH 7) (%x‘ii ECHA)
o =l :

- NATURAL GAS : 228 A0 M 1,906 & Z0f 50 % == (298 K) (EX: ECHA)



2t.

ot.

- NATURAL GAS - E25FM0| X2 A2 =E 0|FE(BCF = 2.433) (0I=X]) (ZX: EPI

Suite)
- Tetrahydrothiophene : 22 Z=8d 1t FEH2/2 EAFE Qs 5540 812 (EX:
HSDB)
- Tert-butyl mercaptan 1 425540 H& A2 2 O|ZE(BCF = 11.97) (GIZA]) (EXM:
ECHA)

o MEdld :
- NATURAL GAS : O|23lid (DT50 = 3.187) ((QSAR) (EX: ECHA)
- Tetrahydrothiophene : %23l 7} £|X| 40F K| Lf H&E &HH0| =2 28 & =0
10 % 0|2t ME235) E) (02 consumption) (EX: ECHA)
- Tert-butyl mercaptan ‘-2 7F [ X[ L0t WA W SHE EIHEH0| =2 63 & =0
6 % 25l E) (02 consumption) (EX{: ECHA)
EYo|FM .
- NATURAL GAS : E0| S %

= & S (Koc = 8.823) (WZX]) (EX: ECHA)

- Tetrahydrothiophene : EZ0| S22 5= ¢
AL
T

Al 22 (Koc = 20.71) (20 °C) (EX: ECHA)
- Tert-butyl mercaptan : EZ0| S&& = ¢S (Koc = 71.93) (QSAR) (EX: ECHA)

7IEt Rl B : A= S

13. | 7| A] oAt

7L

Lt.

7| S22 ol AlE 22 180 et W= X &7 H7|5tA 2.

7| Al Fo At
7= 23 30 tet WE=/878 H7I5AIL

7L

Lt.

Ct.
2t.

of.

FAH S (UN No.) : 1971

H™EM™H . METHANE, COMPRESSED or NATURAL GAS, COMPRESSED with high methane

content

2350M2] fEd 52 :2.1

8715= : iE8ls
HLYHEH 0SS
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OIX} : M E| K| Q¥
OIX} : M E K| 4
b E A H|ECH4 : NATURAL GAS (CAS No. 8006-14-2), Tetrahydrothiophene
0. 110-01-0), Tert-butyl mercaptan (CAS No. 75-66-1) [AtIOHH 2 4 Al &
30 st Z00 ot
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s A AHEX 2
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off olst A :
5719)
(KE-33509)
(KE-24873)

- NATURALGAS : 7| E5}8}
- Tetrahydrothiophene : 7|
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- Tert-butyl mercaptan : 7|

7|22l ofet AH : =X S
7Iet S A Aol 2Bt 7FH|
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Tetrahydrothiophene : Flam. Lig. 2, Acute Tox. 4, Skin Irrit. 2, Eye lIrrit. 2,
Aquatic Chronic 3

ot
Ao

EU

Hr
u

dEE

T):

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

ke

T):

Mo

EU EREE(HH

HI

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 1 MIH 2 (EU SVHC list) : A E|X| &S

EU 7M™ H (EU Authorisation List) : A & X| %2
EU 1M H (EU Restriction list) : X T/ X| &2
0|3 22|82 (0SHA 7#738) : A X %S

0|3 22|38 2 (CERCLA 1d) : A EIX| %S

0| =2H2| 8 2 (EPCRA 302 7#7) : A=K %S

0] =#2| 8 2 (EPCRA 304 1#78) : HHIEIX| %S

0|3 22| H 2 (EPCRA 313 1) : 7H =X &S

dlo

EHEHYEE 7 MK B

olo

2EEEYEYEE AR &
ZEZ|So™HMEHE =X %S
o 7|E} #H|
« NATURALGAS :
- O|=22|H & :Section 8(b) Inventory (TSCA): =i EHACTIVE)
ST E2|YE :Inventory of Existing Chemical Substances (IECSC): £ %&H[34317]

- FHLICh2E|H 2 - Domestic Substances List (DSL): =X et

- ZFME|HE :Inventory of Chemical Substances (AlIC): =X{&t
=

- REHERE|FHE 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): EXHEHACTIVE)



222|"d E :Existing and New Chemical Substances (ENCS): (5)-75

o me

Z22|HE :Inventory of Existing Chemical Substances (IECSC): ZX&[32997]

FHLtCH22] Y 2 : Domestic Substances List (DSL): =&

SFHE|™HE Inventory of Chemical Substances (AlIC): A&t
FHMEDZ|FHE Inventory of Chemicals (NZloC): HSR001225, Approved with

controls

Ze|E22"8 & Inventory of Chemicals and Chemical Substances (PICCS): =&t

* Tert-butylmercaptan :

0| = 22| H & : Section 8(b) Inventory (TSCA): ZX&HACTIVE)
22| & :Existing and New Chemical Substances (ENCS): (2)-464
ST 2|YE :Inventory of Existing Chemical Substances (IECSC): EXH&H[17067]

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

N ne

SFHE|FHE Inventory of Chemical Substances (AlIC): =X &t
FHMEDZ|FHE Inventory of Chemicals (NZloC): HSR001102, Approved with

controls

Ze|E22"8 & :Inventory of Chemicals and Chemical Substances (PICCS): =&t

016. 1

sol &nALg

o

7L}l EX

- 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.nIm.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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