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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
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/710 =EE|X| 2= 7| fold-2A-E(NFPA)
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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

04.

0l0

CELEE




ol €022 22 MABH| M SOt L.

- I

OfA| 2.,

EXEENES

ol
—<

ZA2X| OpA[2.

717F A= L2 FIIA L.

Ho
ol
Xl

X
=d

A S FAI2.

X
o

b

ol

g

10

F

=S

o

<
KIr

ot 7[Ef 2| Ate| FofAbed

05. ZE-2xYA| CHA L

ooty 7tA

=€
=

-7t Al E717¢



A2,

.
o

=2
[S)

SN2,
A

=

H

o

BCHE 22 11245HA| DA 2.
Xt

= MBI 2.

|

FSEA| 2.

t

-l

PALE 72 2t

tod

Xl BCHE SHHX[FoA 8718 &71A L.

o

.
()

t

e

£ 74X
=l

SR A
10| 7}

StA M 2|5t
OfLt e A2

A

.
(o]

1

c

X
(=

t

Y3 SR Al Z|CHA2( 0| A

-
o
- T

SAl 2L

oF

¢

joll

£~

il

Of AALL HATt

ol

X[ofA 2

I

KO0
KHu
70
mr
ol

I

4

F

-’43 X A

SICHE =2{Lt EHA|

—

=)

0|83t =7t
== I2{5HK| i 2,
8710 &7IA=.

i
.
[=)
z

oAct

HEX] BEF SHA2.
&

A2 WEEEE SHAR.
st
= A
=T

7|

=
-
=

=)

=] N

-7tA71 2| 20 E MK LGR|9 S A2|oHA L.
7| ZO0[ALE

=2

=
=
[S)

of EMtel AN S2LIAIR.

B oA Al CHA 2 2FRHQ|

HHEAlL.

= MBI 2.
7IEf BIZ7IHE =22 EALE

]
£ 0| 8510]
=8

t

o ZWFAEHR| Ol

H=517 9
FX| BECE

[e]
=

|

_
o

4

[==}

.
[=]

- O DMt At
-7tsotbtE +E287|
[ —
T =
SHA| 2.
-HxRY

7L A

06. = Al A| CHAuE

i

olJ

FH 7M.



£
10

KO

o

K-

o

rn
XF
R

od

Kd

K
KO

Th
B0
ol

Hr

-t g ISt LY, RtE ALY,

2R

olo O
A — —

A
T

=3
O]

(o]

oto
LS o

W77} ot

A 2.

.
o

=

t

Z5tXA| OFA| 2.

pr
2K

I
=

of = A
A 2.

=

o
[=)

e

=0

.
(o)

3

—

b= X0 &
nl

tol 2

77} bl g7
[t2A 2.
5

|

=
o EA LFIIF

= CHE M3t
o ACGIH 11d :
o OSHA 71d :
o NIOSH 713 :

=2
[S)

=1

i

-

ol

E[X]

X

A

oEU ¥ :

50 ppm (180 mg/m?3)

50 ppm (180 mg/m?3), STEL

AL A TWA

Tetrahydrothiophene :

o 7|E}:

i

7l
ol
Ho
i

i

£ AM8otAL, 57

HAa|, 2a7|

a0
=
SHA| 2.

B4

-0 22 S MEBHALE AL8Sh= 2HI0| MetEH|eF o ARRIE E XIS 2.

Ct. 74



0387 B

A

(< 19.5%), 7|0t

Hz

[
o

JH

7

-0 A=S E27|AL 7|Et A

22517 floiM=

) HA

O| Al
~

AKX S MHAE AR

-
ot

-TE2AZE H20] 80|

1o}

A
o

oMM E=3

7} & -

: 71 H|

3

<0
%0

1

M (Colorless)

ok

J

bR =Y

: 2 (Odorless) E

Lt M

PN =R e

Ct. HAH A

2l pH : At& QS

1 -182.46 °C (@101.325kPa, H|Et 7| &)
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8f. H|Z : 0.6006 (0 °C) (HH7IA 7|F)

A. n-BELZ/E 2 A : log Kow 1.09 (HE 7|F)

. XHUSI2E : 536.85 °C (ca. 1 atm)

0. 28ec : At2 ¢S

2. & :10.08 pPa-s (HAHIIA 7|F)

M. 2XHE : 17.3565 kg/kmol (HATtA 7|F)

010. 2Hd/d ol vr2/d

7t 2tstH obdd 9l |foff Bh3o| 7hsd -
-, Ant3, steEo| Qs A HEatet
-371& H3HNK| 0|88t Ysh(flash back)® &= US
SO =EE AZIHE 7MY THAE HEY = US
-2 Al R, BAY, 5 VA E Al = UAS

-1 P~
g0 et BE
R TR L]
U5 EREK USHUTA 9 BT $ASE DRt
2257 %)

« BT 2FEX %S (ATEmix = 2,182.12 mg/kg bw)

- Tetrahydrothiophene : S#E - LD 1,850 mg/kg (EPA OTS 798.1175, GLP) (EX: ECHA)

- Tert-butyl mercaptan : 3= - LDs, 4,729 mg/kg bw (ZEX: ECHA)

- 8o 2RFEX S

- Tetrahydrothiophene : £7| - LDs, > 2,000 mg/kg (EPA OTS 798.1100, GLP) (EX:




ECHA)

- Tert-butyl mercaptan : E7| - LDsy > 2,000 mg/kg (FHSA Regulation 1500.40 2 FAh
(EX: ECHA)

« 5 EFE[X| %S (ATEmix = 27.96 mg/L (B7))
- NATURAL GAS :Ot2A - LCs, 381,554.8 ppm/4hr (EX: ECHA)

- Tetrahydrothiophene : 3£ - LCsy = 22.572 mg/L/4hr (EPA OPP 81-3, GLP) (EXN:
ECHA)

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

o MERNY £ X} : EREX Y

ojo

- Tetrahydrothiophene : E7| & 0| &%t L2 X534 A[FZL}, T2 X=/40| 2&EE (EPA
OPP 81-5, GLP) (EM: ECHA)

- Tert-butyl mercaptan : E7| & 0| &%t L|F A5 Al AL, At=-d0| 2HEE|X| G249

CFR 173.240) (£ *: EHCA)

BLX| AZ (WHATA Q| =

-_rl*"5|01 A0l Mot = & Ee

- Tetrahydrothiophene : £77| & 0| &% & At=d Al A1, & At=40| 2EE (EPA
OPP 81-4, GLP) (EM: ECHA)

- Tert-butyl mercaptan : E7| £ 0| &%t =Xt=d Al@ZL}, oot X540| &L 27

7|1Z 0] O|X|X| S (Equi. OECD Guideline 405, GLP) (EN:

o M £ 24 EE X3y

ECHA)

o SE7|0d : XtEQIS

o HEMOIN . EFEX| AZ(EAIIA 2 EEH2 0.1%0|TC2 FHE|Of D[ENY SRHE
H2g|X| AL
—Tr [Eol=]

- Tetrahydrothiophene : 7|L|Z| 1 & 0| &%t m|F 0t Tl Al At npRId0] 2HE | X|
22 (OECD Guideline 406, GLP) (EX: ECHA)
- Tert-butyl mercaptan : 0t AE 0| 3%+ L2001 Al Zat, ntolgo| 2HE=E/(OECD

Guideline 429, GLP) (ZX: ECHA)
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- NATURAL GAS :In vitro 27 =¥ 0| A|&(OECD Guideline 471) Z1t S8 (EN:

ECHA)
In vitro 235 H{ LM Z FHXL O] 4 A= (OECD Guideline 473, GLP)
21 24 (EXN: ECHA)

.|
o
In vivo ZFF SME ASHAR(OECD Guideline 474, GLP) Z 1t



=8 (EX: ECHA)

- Tetrahydrothiophene :In vitro == #0| A|Z(OECD Guideline 471, GLP) 21t &4
(EX: ECHA)
In vitro Z3F BI¥M=Z FHX} 0|4 A|&(OECD Guideline 473,
GLP) 21t &9 (EX: ECHA)
In vitro Z3F BIYMZ S} SAHHO| A|™(OECD Guideline
476, GLP) 21t 84 (EX: ECHA)

- Tert-butyl mercaptan :In vitro 7= 80| A[&(OECD Guideline 471, GLP) 21} &9
(EX: ECHA)
In vitro Z3F HHYMZ SR SHHO| A|™(Equi. OECD
Guideline 476, GLP) 21t 29 (& H ECHA)
Invivo 288 Z+M=E ASHA|H(OECD Guideline 474, GLP)
21t 24 (EX: ECHA)

o MASY : EEEX %3

1| o . TTT

SHAA 9SS AS2)Y AYZTL MASHO)

(OECD Guideline 422, GLP) (ZEX: ECHA)

= Lo%
HEE 0|8t 27|H 8 AdZD, 590 2EE[X] ES(OECD

1 =

- Tetrahydrothiophene : 21 EE 0| 8% £|7|dd A2, dA=40| AL X]|
D Guideline 414, GLP) (ZX: ECHA)

- Tert-butyl mercaptan : SHEE O|83h Al Ol gIEtEM AFF|H Al AL}
..I

=
MAIEMO| ZHAE|X| %42 (OECD Guideline 422, GLP)

o 53 ENWI| 54 (18] £F) 2REX YS (MUItL o WL 739
S5 E(20%) DIRtO.2 L0 U0 SF BT
SH(1 3 £F)2 BREX @2
- NATURAL GAS :DFRAS 0|23 B YSY AHZT, S40| BEEX ¥ (X

ECHA)

o SHATEN A|YZED, 2SBE, WA BEXT,

|
g%7| O| & 59| Z4t0| & E/(EPA OTS 798.1175, GLP) (B X :

O|gct 2d8IU5d AlHZ2, H=25F, EBE, ZH=,

ZHEHENEPA OTS 798.1100, GLP)

2, 2y

—

fot
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S9| 40| BHEHEI(EPA OPP 81-3, GLP) (EX{: ECHA)
- Tert-butyl mercaptan : HEE 0|83 S HSUFE AR ZL, g, =528, 25
A 59| A0| 2HEHE(EPA OPP 81-3, GLP) (EX: ECHA)
o EM BN EM Ht2 &) 2 FEA EEIELE S22 FE29
SASEBRI%)DICE TEEO AN EF BHET
=d0 2F=X %3)

- NATURAL GAS :SHEZ 0|

=4 , =80| BEE(X|
-2 (OECD Guideline 413, GLP) (EX{: ECHA)

- Tetrahydrothiophene : 1 EE 0|8% 90 & HHER0SH(SY) AlREZL}, & 2H|7t
ZHAHE! (OECD Guideline 413, GLP) (EX: ECHA)

- Tert-butyl mercaptan :HEE 0| 8% 90 & HHEFO|=4(Z+) AL, M7 =+
g4, ot = AU =, SS9 S5¢0| 2HEE(NOAEL =
50 mg/kg bw/day)(OECD Guideline 422, GLP) (ZX{: ECHA)
HEES 0|82 90 ¢ EIERO=SH(EY) Al 2L, HEMUT
2| 40| ZHEE(NOAEC > 721 mg/m3)(Equi. OECD

(EX: ECHA)

012. 240 0|X|= ¥

S
-5d 8 =4 EFEX %S (ATEmix= 16.5 mg/L)
o O{ & : 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)
(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 ((Q)SAR) (EX: ECHA)
- Tetrahydrothiophene :48hr-ECso(Daphnia magna) = 24 mg/L (OECD Guideline 202, GLP)
(EX: ECHA)

- Tert-butyl mercaptan :48hr-ECso(Daphnia magna) = 6.7 mg/L (OECD Guideline 202, GLP)
(EX: ECHA)

o =Ff : ATEmix= 16.5 mg/L
- NATURAL GAS : 96hr-ECsq(other: Green algae) = 16.5 mg/L ((QSAR) (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) (EX: ECHA)

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) (EX: ECHA)

ATURAL GAS :Log Kow 7t 4 O|2t0|E 2 THRH0| HE A2 2 o|FE (Log Kow
1.09) (EX: ECHA)
- Tetrahydrothiophene :Log Kow 7t 4 O|2I0|E 2 THREO| X2 A2 2 0|5 E (Log
Kow = 1.8) (20 °C, pH 7)(AIAHEY) (EX: ECHA)
- Tert-butyl mercaptan : Log Kow 7} 4 O|2t0|2 2 73 40| 2 A2 E O|FE (Log
Kow = 2.14) (20 °C, pH 7) (EX: ECHA)

o =6/ :

- NATURAL GAS : 28 HAIENAM 1,906 & Z0f 50 % 238= (298 K) (EX: ECHA)

- NATURAL GAS : 425540l B2 A2 2 0| FE(BCF = 2.433) (GIFX]) (EX: EPI

Suite)
- Tetrahydrothiophene : %2 =81t &2/ EHAFE Q3 s=540| 83 (EX:
HSDB)
- Tert-butyl mercaptan : 425540 & A2 2 O|ZE(BCF = 11.97) (GIZA]) (EA:
ECHA)
o dEold :

- NATURAL GAS : 0|23} (DT50 = 3.187) ((QSAR) (ZA: ECHA)



- Tetrahydrothiophene : ‘4 237t Z|X| 20t A W X E HWH0| =3 (28 Y =0
10 % 0|2t ME5| E) (02 consumption) (EX: ECHA)

- Tert-butyl mercaptan : &3 7t =[X| iOF x| Lf =X & HIE0| =2 (63 & =20
6 % 25l E) (02 consumption) (EX{: ECHA)

gf. EYo|E4 :
- NATURAL GAS : E0| SAHE 2= 218 (Koc = 8.823) (WZX|) (EX: ECHA)
- Tetrahydrothiophene : EZ0| S22 = 1S (Koc = 20.71) (20 °C) (EX: ECHA)
- Tert-butyl mercaptan : EY0| S&2 = 815 (Koc = 71.93) ((QSAR) (EX: ECHA)
ot 7|Et goff AT : XI=E gl
013. H7|A| Fo ALt
7} H| 7|
7|22 /o AR 4% 80 et LHEE A 87| H7|5HA 2.
Lt I{7|A] F=o| At
7|2 23H o met LHE=/87|8 H7|5HAIR
014. 250 223t dH
7} fAHS (UN No.) : 1971
L}, M™MEE . METHANE, COMPRESSED or NATURAL GAS, COMPRESSED with high methane
content
Ct. 230X 2 fI”E 53 :2.1
gt. 871532 : LU=
o s ¥ HE=H O|si
Ht. AL8XI7L 2% E= 255Thof| s & 27t Q7L oot EHSE QHHOiAY
B A| H|&Z=X| :F-D
FEA HHEZEK] :S-U
015. HH A=zt
7t ArAQMH H O oS 7 H|
-Hx 5o XY fllE2E : AMEX %S
-H= 52 §7Iti4 fliEH : AR AS
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EU H(

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

Aquatic Chronic 3

S

=

ot
Ao

EU (% T

) :

Hr
u

Tetrahydrothiophene
™)

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

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

e

FEEH

—

Ao
Mo

EU

oo
LS O

EU M| E (EU SVHC list) : THH Z| K|

oro
s o

EU 11+ M|™ E (EU Authorisation List) : 75 T X|
EU X% £ (EU Restriction list) : M| T X| &S

Oz &2|™H 2 (0OSHA 1) : 1M X| &S



O|22t2| " 2 (CERCLA 1) : M X &2
0|3 22| H 2 (EPCRA 302 1) : M =X &S
0|3 22| H 2 (EPCRA 304 1) : 7H =X &S

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

iQ
olo

EHEHEAEE  AHA ¢
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AEEEHUAEHY  FHEIX ¥
E2EZ|2EMEH  HEIX| %S
o 7|El 15|
« NATURALGAS :
- O|=22|H & :Section 8(b) Inventory (TSCA): EXH&HACTIVE)

ST E2|YE :Inventory of Existing Chemical Substances (IECSC): £ %&H[34317]

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

- SFE|HE :Inventory of Chemical Substances (AlIC): x|t

- RAMEHE|EE :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): EXH&HACTIVE)
- dE2|HE :Existing and New Chemical Substances (ENCS): (5)-75
- = 2E|™HE :Inventory of Existing Chemical Substances (IECSC): =X &[32997]
- FHLiCtE2| H 2  Domestic Substances List (DSL): =X &t
- ZFME|HE :Inventory of Chemical Substances (AlIC): =X{&t

- RAMEHE|FEE Inventory of Chemicals (NZIoC): HSR0O01225, Approved with

controls
- Ze|EHHe| g E Inventory of Chemicals and Chemical Substances (PICCS): EXi&t
* Tert-butylmercaptan :
- O] =222 Y & : Section 8(b) Inventory (TSCA): EX&HACTIVE)
- dE2|HE :Existing and New Chemical Substances (ENCS): (2)-464

- =3 2E|HE :Inventory of Existing Chemical Substances (IECSC): EX{&[17067]



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

I

F22|"d & Inventory of Chemical Substances (AlIC): =X &t

- FEMEIE|FE Inventory of Chemicals (NZIoC): HSR001102, Approved with

controls

- Ze|EH&e| g E Inventory of Chemicals and Chemical Substances (PICCS): EXj&t

016. 11 Bto| Xt A}St

7L Xt=e| 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]

I
bt
Pt
Jﬂ

.I.
ne
Rl
N
<
o
o
(<]
G

bt
o
=\‘.=
.l.
ne
_>,|_
N
o
o
N
2
N
o))




ILICH W82 el X[ Axt

(]
=]

ot A

15}

A
o

=&t 2= W 3 Ao et

=x
T

TOH AL,

—

O] MSDS & MAHHHZA & 110 =0 2| A0 =t

0| MSDS

S0l 72l 5Hofof

e

K

ol
i
Kl
Eill
KI

ol

=
[

CHBH A

b

=

1 8o W&t

[=:
el

b

pri
|_

£l

x

m]

4=

X
o

LHE2 =7t & A Hof w2t
A8z, FOA 8 F S A=

PR /LA S AN SE5HE

—

SHE

2

L|Cf.
0| MSDS of
0| MSDS = ©

o
o

o

il
G
Pl
ol
0
Kr
1
K

B

FLic

=

o
[=)

2/35H0{ Of



