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Rol8-21d8 ERIIE ZEX] = 716 {HE-21E S (NFPA)

2% 0| (HEY) CAs HZ [BtRE(%)
- 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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A.
1,
o,

2.

n-SELZ/EEHIA|$ : log Kow 1.09 (HIEH 7|F)
AU E - 536.85 °C (ca. 1 atm)
2ilex : At= g2

HE :10.08 yPa-s (HATIA 7|F)

. EXF¥ : 17.3565 kg/kmol (HRI7tA 7|F)

010.

7L

Lt.

Ct.

et.

msjor & EF :

= —
7L HZ 7oll8 BE
o B8 ERHAI @ U/tL 2 222 sk Oz 7850 285822
=REA HE3)

AT 2R EX %S (ATEmix = 2,182.12 mg/kg bw)

- Tetrahydrothiophene : S§ £ - LDs, 1,850 mg/kg (EPA OTS 798.1175, GLP) (EX: ECHA)
- Tert-butyl mercaptan : 3£ - LDy, 4,729 mg/kg bw (EX: ECHA)

- dal: 2REA S

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




- Tert-butyl mercaptan : £7| - LDs, > 2,000 mg/kg (FHSA Regulation 1500.40 2 FAH
(EX: ECHA)

« BY : ERL[X| %S (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) (EX:
ECHA)

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

o IEHMM = X3d . EREX (S

- Tetrahydrothiophene : E7|E 0| &%t IR At A& AL, D[ FA540| 2HEE (EPA
OPP 81-5, GLP) (£X]: ECHA)

- Tert-butyl mercaptan : E7|E 0| &%t L|EAt5d Al 2, At=740| 2HEE|X| 2249

CFR 173.240) (ZX: EHCA)

o M3t & &Y EEXFY: = FEAE

2N |
[=] =
:r“HE|01 A Mot = & E=
- Tetrahydrothiophene : E7|E 0| &%t & X
OPP 81-4, GLP) (EX: ECHA)
- Tert-butyl mercaptan : E7|E 0|8t =At5d Al AL}, ot At=40| &L} 27/

7|&=0| OX|X| 2%-&(Equi. OECD Guideline 405, GLP) (EXN:

ECHA)
o SEIIWUY : XIEYS
o MBI  ERER| FSHEATIA 9 SHL2 01%0/UO R YL TRNEY BUE
SR ¥

- Tetrahydrothiophene : 7|L|I| 18 0| &%t | 21t2ld Al Zaf, utRlgo| ZHE X
-2 (OECD Guideline 406, GLP) (EX: ECHA)
- Tert-butyl mercaptan : 0+ AE O[&%H m| S 0t0Id Al Zat, 18l 0| 2H& & (OECD

Guideline 429, GLP) (EX: ECHA)

o WY : BREIX| %2
N8x8 1A[ IARC, NTP, OSHA, ACGIH, EU Regulation 1272/2008: not listed

(o)
0x
1=

MzZHO|AYE 2R =X &3

- NATURAL GAS :In vitro == ¢#H0| A= (OECD Guideline 471) A1t 2 (EX:
ECHA)
In vitro £ & H{FMZ S X} O] & Al (OECD Guideline 473, GLP)
41 24 (EX: ECHA)
Invivo Z8F S4MZE 28A|H(OECD Guideline 474, GLP) Z 1t
=4 (EX: ECHA)



- Tetrahydrothiophene :In vitro S7=®'#0| A|&(OECD Guideline 471, GLP) Z1t &4
(EN: ECHA)
In vitro Z3F HY LM Z FHX} O] 4 A= (OECD Guideline 473,
GLP) 21t 29 (EX: ECHA)
In vitro 7 &7 H{FMZ FTX S HHO| Al2(OECD Guideline
476, GLP) 21t 2 (EM: ECHA)

- Tert-butyl mercaptan :In vitro ==& 20| A|=(OECD Guideline 471, GLP) A1t Sd
(EN: ECHA)
In vitro /7 HIMZ FEX SAHAHO| A= (Equi. OECD
Guideline 476, GLP) 21t 28 (EX: ECHA)
In vivo Z35 S3+M=Z ASA|I™H(OECD Guideline 474, GLP)
21t 548 (EX: ECHA)

2o A Sl HE=Ed A32|d AlZaL dA=40]|
ZHE | X| 243 (OECD Guideline 422, GLP) (EX{: ECHA)
o 2|7|dd Al AL, 580| 2EEX| %S (OECD
GLP) (EX: ECHA)

- Tetrahydrothiophene : SHEE 0|80t %|7|&d Al Znt, d4=g0] &
o} D
LS

Guideline 414,

>t

25PN

]

Guideline 414, GLP) (EX: ECHA)

/o
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n &

- Tert-butyl mercaptan : 0|25t Mal gl dtet=M AF2|H A[RHZDL

=
=
MAZEMO0| 2HEE|X| 242 (OECD Guideline 422, GLP)

[

)
£ 0|8¢t 27 g Al 21, 590| AEE[X]

—

5 M

Z(OECD Guideline 414 2 AL, GLP) (EX: ECHA)
FEX| g5 (HAUIA 9 EHE FE3 9
£(0%) O2te 2 FEE0f /Uof EF BEY7Y|
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- NATURAL GAS : O A5 0|83 58528 =d Alddn, S40| A& X| &3 (EXM:
ECHA)
- Tetrahydrothiophene : SHEE

g AHZD 2SX3L =528 EY

PP 81-3, GLP) (EM: ECHA)



83 TYEYSH AEZI, YN, B

- Tert-butyl mercaptan :3{EE 0
s

S AO| ZHEHEI(EPA OPP 81-3, GLP) (B4 ECHA)

o EW BN 5 48 £ F) 275X ASHEAUIL Q EH2 FE29
SHAS=(30%)0I2 22 FEE0 U0l EF 52X
=40 275X %3)
- NATURAL GAS :SHEE 0|83t 90 & EIER0j=4(E5Y) Al™ 1, 540| 2EEX]
&-Z(OECD Guideline 413, GLP) (EA: ECHA)
- Tetrahydrothiophene : HEE 0|83t 90 & HIE RO =4 (YY) AldZL}, & &H|7t
2HEHE! (OECD Guideline 413, GLP) (EX: ECHA)
- Tert-butyl mercaptan : HEE 0|&%H 90 & BtER =@ ) Algdn, M4 =
da, gan = NE 2, 57152 40| 2EE(NOAEL =
50 mg/kg bw/day)(OECD Guideline 422, GLP) (EX{: ECHA)
SHEE 0|83t 90 & HI=EF0=d(5Y) Alddn, THEMUE
S9o| ZA0| ZHEHEI(NOAEC > 721 mg/m3)(Equi. OECD
Guideline 413, GLP) (EX: ECHA)

012. 240 0|X|= g

-2d = =4 2F5X %S (ATEmix= 16.5 mg/L)
£ : 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 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)
(EXN: 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)

- =l = E2REA XS
o 07 : XIEQUS
oYLR: XIER=
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) (EM: ECHA)

- NATURAL GAS :Log Kow 7t 4 0|2t0| 22 Tt 70| B2 A2 2 0| FE (Log Kow
1.09) (E: ECHA)
- Tetrahydrothiophene :Log Kow 7t 4 O|2t0|E 2 THRHO| H& A2 & 0|FE (Log
Kow = 1.8) (20 °C, pH 7)(Al4tg)) (EX: ECHA)
- Tert-butyl mercaptan : Log Kow 7} 4 B|2t0| 22 ZHRH0| & A2 2 O|FE (Log
Kow = 2.14) (20 °C, pH 7) (EX: ECHA)
o ol :

- NATURAL GAS : 23 AIEH0A 1,906 Y =0f 50 % £31= (298 K) (EX: ECHA)

o o
o&s%4d:
- NATURAL GAS : ME5=M0| H2 422 0|ZE(BCF = 2.433) (MIZK|) (BEN: EPI
Suite)
- Tetrahydrothiophene : 2 Z =81t FEt2/2 2HAFE Q3 5540| 818 (EN:
HSDB)
- Tert-butyl mercaptan : 28540 &2 A2 O|F&E(BCF = 11.97) (GIZX]) (EA:
ECHA)
o HEdld :

- NATURAL GAS : 0|23} (DT50 = 3.187) ((Q)SAR) (EX]: ECHA)
Tetrahydrothiophene : 23l 7 T/ X| 0} MA W SHE M0 =S 28 & 20



10 % 0|2t 23l &) (02 consumption) (EX: ECHA)
- Tert-butyl mercaptan : -23{7t =[X| iOF x| L} Z&E I H0| =2 (63 & 20

6 % ‘2 &) (02 consumption) (EX{: ECHA)

gf. EYo|EHY :

- NATURAL GAS : E20| 522 == 8l& (Koc = 8.823) (M5 X|) (EX: ECHA)
2 £ & (Koc = 20.71) (20 °C) (EXN: ECHA)
A
T

- Tetrahydrothiophene : E 0| S}
2 22 (Koc = 71.93) ((QSAR) (ZX: ECHA)

- Tert-butyl mercaptan : EZ0| S%HE

of. 71Et ROl S : Xtz QIS

013. I 7| A] Fo|AtE

7L 7|
Ho|=2 ol A 42 80 Wt LHE= & 8715 HYI5HA 2.
Lt 57| Al Fe|Abe

7|2 &3 230 met LHE=/87(E H7I5HAR

014. 250 2ot HH

7} §QIH S (UN No.) : 1971

L}, M™EMEE . METHANE, COMPRESSED or NATURAL GAS, COMPRESSED with high methane

content

Ct. 230X 9 fIEE 553 :2.1

Hh. AFEX7L 25 E& 2550 236 & 27t Q7L ettt SEs tHIiMY

M

P Al H|&Z=X] :F-D

7h ArAAT B AHO| 2Tt A
- M= S SXUY RAl=E  AHEA EE
- M= S St Rll=E - A EE
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-LESE 587IF B FMYURL : AHEX| @Ee

- EI|E AEEE  ANEX %S

- AR FEE Y FHUXL : ALK @S

- EAZTCTY FHUXL : ALK S

- 3FHE DM HECH4 : NATURAL GAS (CAS No. 8006-14-2), Tetrahydrothiophene

a
>
n
Z

0. 110-01-0), Tert-butyl mercaptan (CAS No. 75-66-1) [At IO = 748 Al &
| HH 13 0f siESte 400 oteh

2l Hol ol A

s HHIEX] 33

: A E| X
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Ct. flE Sty Eol ot Al : mH=X| @S
et 7| S22 Yofl 2let A AN HS
of. 71Et I 2 2= "ol 2lst A
LA
HRER7ZIQESHACY : : FHERX BES
=l H|
EU EREEEEERZD

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

c
A
u

HE (2

ngt
Mo

)

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

0| =228 2 (0OSHA 78) : MK 5



O|22t2| " 2 (CERCLA 1) : 1A Z| K|

oro

(=]
0| = 22|’ 2 (EPCRA 302 #3) : #X X &S
0| = 22|’ 2 (EPCRA 304 #4) : #X X &S
0| =22’ 2 (EPCRA 313 #3) : #X X &S

EHEHEUAEE AR @S
AEEEEAEE  AHEA B2
ZELSBM=E : FHEX HE

o 7|Et A

* NATURALGAS :

o=
=3
7Lt

22|d &2 :Section 8(b) Inventory (TSCA): =X} &HACTIVE)

ZH2|d & :Inventory of Existing Chemical Substances (IECSC): =XH&t[34317]
Ct22| M & : Domestic Substances List (DSL): =X&t

Z2|™E :Inventory of Chemical Substances (AlIC): =X{gt

HE2[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 :

0]

Ql
2=

22| g & :Section 8(b) Inventory (TSCA): ZXH&HACTIVE)

22|’ 2 :Existing and New Chemical Substances (ENCS): (5)-75

ST 22|HE :Inventory of Existing Chemical Substances (IECSC): £X&t[32997]

FNLICHEZ|H 2 : Domestic Substances List (DSL): &= X{ et

|’ME :Inventory of Chemical Substances (AIIC): =X &t

|’Y & :Inventory of Chemicals (NZloC): HSR001225, Approved with

controls

|’Y £ :Inventory of Chemicals and Chemical Substances (PICCS): =X{&t

e Tert-butylmercaptan :

- O|= 22| H & :Section 8(b) Inventory (TSCA): =X &HACTIVE)

ol
=

- 53

22E|HE (Existing and New Chemical Substances (ENCS): (2)-464

22

—

I'S & :Inventory of Existing Chemical Substances (IECSC): XM &[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 Hto| FAtSt

7L *tro| 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]

Lt E|XZ=HAUXE 2010. 06. 15
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