01. SFetH|E 1} 2|Atof| ot HE

7t MEY : MHIFA(Natural Gas with Odorant)
Lt HIZ2| ¥ 8ot AH842 Tt

o HZ2 A1 & : HAUIA ABRIIA

o MEZ2| AH8del Hig: A& 25 Q0 AFRS}X| OHA| L.
Ch 3% E2

o 2|AHE : StRItASAL

o F&:HFEYA S+ HHE 120 2 (2 :41062)

o USHSIHS : 053-670-0437

oFTA MY =HA| EMH{7|ZE 31 (£ : 57968)
IS HSIHS - 061-720-9090 (H S EA|7tA AEHA)

M : ML EAIZLA RM TF
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o - UURT :
H220 : =
H280 : 11

o OIY=X|Z+

- o'

P210: g€, 122

B =

olsty 7t
o

ATpA: PSR B 4 9IS

P377 :7t& & =t £ES TS &2 + SUCHE, 25 I25HA| DA 2.
=)

P381 :5Z& Al

=R7IE0 ZeEX]

%= 71EL folld-2I™d(NFPA)

03. FUMES Y U B
=29 0|F (&893 CAS HZ [EREH(%)
» 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)
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50 ppm (180 mg/m3), STEL
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ALQA: TWA

o OSHA 73

o NIOSH 778

oEU 714 :
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2. pH : At QS

: -182.46 °C (@101.325kPa, M| EF 7|Z)

1 -161.32 °C (@101.325kPa, M H7tA 7|F)
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ol
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Ofo

si

Fl
ol

. n-2
L. XpAE
o. &di
o, ¥k ;

H. ZXH

7|

7|

St H|E :

: 6,505 kPa (-64.13 °C) (HAUItA 7|F)

& 1244 mg/L (25 °C) (HIEt 7| &)

& :0.7766 kg/m3 (HAUTtA T|F)

0.6006 (0 °C) (M A7tA 7|F)

EtZ/E 2 AIS : log Kow 1.09 (HEF 7|F)
SR E : 536.85 °C (ca. 1 atm)

2k A= gls

10.08 pPa-s (M A7tA 7|F)

2F : 17.3565 kg/kmol (H7kA 7|5F)

ot
>

_&}x

=
hAL R, RN, 54 7IAE BT 4

ety x| o 57

3l 2814 MMElE QHEY
X2, BAN, BN Tt
11. S/40]| 2t He

BT 255X %S (ATEmix = 2,182.12 mg/kg bw)
- Tetrahydrothiophene : B4 £ - LD, 1,850 mg/kg (EPA OTS 798.1175, GLP) (EX: ECHA)
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- Tert—butyl mercaptan : S E - LDsy 4,729 mg/kg bw (EX: ECHA)

4L . 2REA HE

- Tetrahydrothiophene : E£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 2t FAH
(EX: ECHA)

« BY : BRL[X| %2 (ATEmix = 27.96 mg/L (B71)

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

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

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

o IERAY EE X3 BREN ¥

- Tetrahydrothiophene : E7| £ 0| &% T EAt54 Al@ AL, OS2 X=40| 2EE (EPA

OPP 81-5, GLP) (EX{: ECHA)

i)
Ral
Ju
0x
©
e
mzt
mn
Rl
e
dlo
=
O

- Tert-butyl mercaptan : E7|E 0|8% L|FXt=-d Al AL,
CFR 173.240) (EX: EHCA)
FEX g ®HAMA 2

:rM"5|01 A0 Aot 2

- Tetrahydrothiophene : E7| & 0| &%t & At=d Al 1} & At
OPP 81-4, GLP) (EX: ECHA)

- Tert-butyl mercaptan : E7|E 0| &%t =At=d Al 2L}, oot At=40| &L} 2F/
7|&0 O|X|X| &-S(Equi. OECD Guideline 405, GLP) (ZEX:
ECHA)

o M £ 24 EE XH3Y

= A
[ w—

(HAILA 9 22 01%0/2U2= F9&[0f D7y =22

- Tetrahydrothiophene : 7| L|IZ| 1 0| &%+ |22 Al A1}, 0tPlg0| 2& L X]|
-2 (OECD Guideline 406, GLP) (ZX{: ECHA)

- Tert-butyl mercaptan : OFRAE 0|83t IR t0I4 Al Z 1}, ut2lgo| 2H&E/(OECD
Guideline 429, GLP) (£ X: ECHA)

FA] .

d: BRERX HE

LS

o

ue
oo
Ar

L35 1A, IARC, NTP, OSHA, ACGIH, EU Regulation 1272/2008: not listed

k!

0=
1

o MAIMEHOIYE 225X &2
- NATURAL GAS :1In vitro = A #H0| A|&(OECD Guideline 471) Z1t 24 (EX:
ECHA)
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In vitro 25 XM T ST X} 0|4 A|™(OECD Guideline 473, GLP)
41 24 (EX: ECHA)

Invivo ZR 5 M E ASAIH(OECD Guideline 474, GLP) ZA 1t
=4 (EX: ECHA)

- Tetrahydrothiophene :In vitro =& # 0| A& (OECD Guideline 471, GLP) Z1t &4

(EX: ECHA)

In vitro 235 HY LM Z FHXL O] A= (OECD Guideline 473,
GLP) 231t 34 (EX: ECHA)

In vitro Z/F HiZMZ FHX SHHO| A”(OECD Guideline
476, GLP) Z1 &8 (EM: ECHA)

- Tert-butyl mercaptan :In vitro ==X #H0| A= (OECD Guideline 471, GLP) 21 24

- Tetrahydrothiophene : 34

- Tert-butyl mercaptan :

(EX: ECHA)

In vitro 27 F HI M Z FHX} SAHHO| A= (Equi. OECD
Guideline 476, GLP) 21} 84 (& X1 ECHA)

In vivo ZR 5 SM=Z A2 A|EH(OECD Guideline 474, GLP)

Zt 28 (EN: ECHA)

o1 X 227 o o=+, = o

(BHEE 0|23k AlAl Ol Bt M AP Al A MAILZEMQ|
o,

ZHEE|X| Q2 (OECD Guideline 422, GLP) (EX: ECHA)
= St X719 Alo-l7=|:_||. Z=Mo| &)X 2% (OECD
GLP) (EXN: ECHA)

>t

PN

SHEE 0|80 M4l A HE=Y 238 AlRZL,
MAEM0| BHEEIX| %S (OECD Guideline 422, GLP)
(EX: ECHA)
HEE 0|83 2[7|dd AL}, 50| 2EE[X|
%2 (OECD Guideline 414 2F S AL GLP) (EX: ECHA)
(138 &) 27X %S (HAH7IA 2 SH2 #2239
SHAEE(20%) DTt 2 0] A0 SF HXE
=412 =52 2REA @Ea

- NATURAL GAS :OIRAE 0|8%t 28454 A|ldZ0 =40 #ELX| AS (BEN:

- Tetrahydrothiophene : 5

ECHA)
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S 58 59 340 HEE(EPA OTS 798.1100, GLP)
(EX: ECHA)
HEE 0|83t HEYUSY AL, 2aXdL =zg=T, gy
52| Z40| ZHEEI(EPA OPP 81-3, GLP) (EX{: ECHA)
- Tert-butyl mercaptan :HEE O| &%t 2dS¥U=4 Al Z1, €, =528 g5
A 59| 40| ZHEE(EPA OPP 81-3, GLP) (EX: ECHA)
o EH EHII| 4 (38 &) = FHA FSEItL 2 2E2 #2229
SHASE(30%)0[T e 2 LM &[0 U0l EF BHYY|
=d0l 27X %3)
- NATURAL GAS :SHEE 0|83t 90 & B R 0545 Al Z1, =40| 2EE|X|
-3 (OECD Guideline 413, GLP) (EX: ECHA)

- Tetrahydrothiophene : HEE 0|8%t 90 & IS RO =4 () A&, & 28|17t
=l (OECD Guideline 413, GLP) (ZX: ECHA)

=
- Tert-butyl mercaptan :3#EE 0| &% 90 & St=EF0=d(E )
= A

bw, /day)(OECD Guideline 422, GLP) (EX: ECHA)
_g_z‘s} 90 % I:!I_|-Eon|EA-| oOI A|047=l |', I:II-AO-IA
EHE|(NOAEC > 721 mg/m3)(Equi. OECD
Guideline 413, GLP) (EX: ECHA)

=24 #d 54 27X %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)
(EX: ECHA)

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

o UZ{ : ATEmix= 46.56 mg/L
- NATURAL GAS :48hr-LCsp(other: Daphnid) = 46.6 mg/L ((QSAR) (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)

MU AT [k




(ZEX: 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) (EN: ECHA)

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

-IHe £ =Y E2REA @S
o O|f : A= gl2
o AR A=gS
o XH:

- 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) (EM: 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|E 2 THRHO| ¥ A2 & 0|FE (Log
Kow = 1.8) (20 °C, pH 7)(AlAtgh) (EX: 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 ol :

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

e d
o554 :
- NATURAL GAS : E5540| %2 A2 2 0| Z & (BCF = 2.433) (CISX]) (BX: EPI
Suite)
- Tetrahydrothiophene : 2 Z =81t KEt2/2 BHAFE Q8 5540| 818 (EX:
HSDB)
- Tert-butyl mercaptan : d25580| ¥ A2 KFE(BCF = 11.97) (GIZX]) (BN:
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- NATURAL GAS : 0| 234 (DT50 = 3.187) ((Q)SAR) (ZX: ECHA)
- Tetrahydrothiophene : 8287t Z|X| 40t MA| Lf ZHE FIH0| == (28 & =0
10 % 0|2 M23) &) (02 consumption) (EX: ECHA)

- Tert-butyl mercaptan ‘-2 7F £[X| L0t dA W ZHE I EH0| =2 63 & =0

2f. EYo|SH :
- NATURAL GAS :  E0| 42 == 8l& (Koc = 8.823) (IS X]) (EX: ECHA)
- Tetrahydrothiophene : EY0| S& & = 81& (Koc = 20.71) (20 °C) (EX: ECHA)
- Tert-butyl mercaptan : EZ0| S22 = & (Koc = 71.93) ((Q)SAR) (EX: ECHA)

ot
2t

of. 71Et ROl G : Xtz Yl

13. H|7|A] F2|Argh

7L 7|
H7|=2e| ol Al 49 80 Wet LtHE= X &715 H7I5HA .
Lt HI7| A FolArg

7= 2td Y30 w2k WE=/87I18 H7I5tAIR

14. 250 2ost d&

7t FAH

fot

(UN No.) : 1971
L}, MHM™H . METHANE, COMPRESSED or NATURAL GAS, COMPRESSED with high methane

content
Ch 250M2 f18d 85 :2.1
gt. 87|12 iE8l=
Of Y HEE 0I5l

Hh. AFEX7L 2 & 25T 2| & 27t Q7L 2ot SEs tHIMY

15. ©X A
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Ct. 2l ST 2o 2lst A : X=X &S
ct. H7| 222 Yo 2t fHl - AR RS
ot 7|8t S R =50 2lst A

=LA

HRER7ZIQESHACY :  FHERX S

Tetrahydrothiophene : Flam. Lig. 2, Acute Tox. 4, Skin Irrit. 2, Eye Irrit. 2,
Aquatic Chronic 3

EU HE (9

Hi
=
ngt
Ho

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

) :

ke

EU 2RdHE 2t

Hi
ra
Ho

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 A" = (EU SVHC list) : X T/ X| %S
EU 1M’ & (EU Authorisation List) : M| Z|X| & &
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EU 1A E(EU Restriction list) : X & X| &S

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

0|3 &2 H 2 (CERCLA %) : XX &S

0|3 &2|H 2 (EPCRA 302 ) : M & X| &2

0|3 22| H 2 (EPCRA 304 1) : M E X &2

0|3 22| H 2 (EPCRA 313 ) : M E X &2

EHEHEYEE  AHMX @

ASEEHGEY  ANEX ¥

alo

djo

ZEZ[2BMEE : FHEIX e

o 7[Et X
« NATURALGAS :

0| =2 22| H & : Section 8(b) Inventory (TSCA): =X &HACTIVE)

T 2|YE :Inventory of Existing Chemical Substances (IECSC): X &H[34317]
FWLICHE2|H 2 : Domestic Substances List (DSL): = Xi ¢t
SFZ|YE :Inventory of Chemical Substances (AlIC): =X &t

FEUEHEZ|FYE :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|"d & : Section 8(b) Inventory (TSCA): =X{EHACTIVE)

L= 22[HE :Existing and New Chemical Substances (ENCS): (5)-75

S 22|82 :Inventory of Existing Chemical Substances (IECSC): EX|2[32997]
FHLtCHEt2| 2 - Domestic Substances List (DSL): &gt

SFEZ|™YE :Inventory of Chemical Substances (AlIC): =X} &t

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

controls

Ze|H22|HE Inventory of Chemicals and Chemical Substances (PICCS): =&

* Tert-butylmercaptan :

O] = 22| & : Section 8(b) Inventory (TSCA): EX{EHACTIVE)
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- 222" E (Existing and New Chemical Substances (ENCS): (2)-464

- =228 & :Inventory of Existing Chemical Substances (IECSC): EX&[17067]
- FHLtCt22| H 2 Domestic Substances List (DSL): =i &t

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

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

controls

- "e|EH&e|HE Inventory of Chemicals and Chemical Substances (PICCS): E=Xj&t

16. 1 52| FuArgh

7t Xt2o| EX

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

- UN Recommendations on the transport of dangerous goods 17t 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]

Lt E|X=dUXE 2010. 06. 15

Ch 70834 3 2[F 7HE L Xt
W8S 15 9
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