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[34™ Novec™ 71DE Engineered Fluid
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[34™ Novec™ 71DE Engineered Fluid
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[34™ Novec™ 71DE Engineered Fluid

5.1. MHE (X FAHSEH 23504
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[34™ Novec™ 71DE Engineered Fluid
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St=0ELs

TWA(8 hours) :200 ppm
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[34™ Novec™ 71DE Engineered Fluid
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Qlsl == Z4F He|(ASH X = X| 42 [ A4/ -ASTM E681-940] w2} A|E ]
Z7| 51,062.3 Pa [@ 25 = ]

7| 9z 4.8 [Ref Std:AIR=1]

HES(ZLT) 1.37 g/ml
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Bl =2(10% ol3})
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n-SEZ/E 2HiAT NE U=

Aodetst 2 410 =
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[34™ Novec™ 71DE Engineered Fluid
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[34™ Novec™ 71DE Engineered Fluid

ATB A 2E, A, PAW, TE A BM0| LEIY & AS. ch3e FoiNel AYGEe =i
FE L 3
18] & #XFI| HE
SFUGA oA 78, 718, £33, 2 2, 79, BSAIZE E3 ofEet TM, X2, T2 2
Agmol 42 dod + US
=AM Ho|H
3o MRS HWE F eRFols 7IAM=of UAX|TH otz Eoll 7| =0 UX| L™, HOo[ETF AL
=FE ¢let 2 dlolHIt ele AY.
oM EM
-1 o
ol ZE = &t
HE ©A =4-87| A2 1S5 ATE Hl&k>50 mg/l
(4 hr)

HE ©A SES A2 8lZ; ATE Al4k>5,000 mg/kg

Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- i LD50 o|&to| & zdol2t FHE 5,000 mg/kg
heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-

nonafluorobutane

Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- E2.57| HE LC50> 1,000 mg/1

heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4- @ AlZh

nonafluorobutane

Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- Mz EHE LD50 > 5,000 mg/kg

heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-

nonafluorobutane

1,2-Trans-Dichloroethylene & E7) LD50 > 5,000 mg/kg
1,2-Trans-Dichloroethylene £.-z7| HE LC50 95.6 mg/l

(4 AZh

1,2-Trans-Dichloroethylene A3 HE LD50 7,902 mg/kg
ATE-54 5d0f &x|
T8 BAN Es XS

ol & E3 1

HE SA NEUS | A= AL BEFRE fsIM SRR s
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3-heptafluoropropane and 4- E7 =23 A2 gle
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane

1,2-Trans-Dichloroethylene E7)| ES el Xl N =1
A3t £ £ B2 RAFY

ol& 5 w

HZE S ANEUS | AEIF AL EFE flM SEX 2=
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3-heptafluoropropane and 4- E7)| =3t A= gle
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane

1,2-Trans-Dichloroethylene E7) =Z Lol X=
o% oy

ol & 3 14

HE SA ANEUS | AABIE fAHLE BRE Qs SEX s
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3-heptafluoropropane and 4- oo | 55X 22
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane

1,2-Trans-Dichloroethylene AEes | MBI AL EFE fSiM BERX %32

Znzd
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[34™ Novec™ 71DE Engineered Fluid

ol & 5 o

HE A ANEURS | ABI fAHLE BRE QS SEX s
1,2-Trans-Dichloroethylene AERS | ARV AL 2RE R8I SEX 2=
S&7| 2oy

ol& = @

HZE S AERARS | AA=RIE AL 2RE el SEX 2a
1,2-Trans-Dichloroethylene ANEURS | A= fALE ERE QsiM SEX s
MAME sHolay

ol & FE !

HE S MRS | ARI AL 2RE flEiM SEX 2
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3-heptafluoropropane and 4- In Vitro Ho| 2l M ol
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane

Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3-heptafluoropropane and 4- In vivo Ho|2AM ol
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane

1,2-Trans-Dichloroethylene In Vitro Bo|2M obH

1,2-Trans-Dichloroethylene In vivo B{o| M o}=

o

ol § FE 3 ot

HE ©A AEes | AR AEIE AL ERE fISIM SEX %S
1,2-Trans-Dichloroethylene AzelsS | A=A A27F AL 27E M S22 23
FORSEYY
HA|, U4 51}

ol& 2E it 5 Algdat & J¥E
HE A AES | AR AL BFRE fIsiM SE | AES | MRS INE=R5 8=
x| gta

Mixture of 2-(difluoromethoxymethyl)- sl otzio| MAlo| st B FI}F dolH PYE NOAEL 129 1 AlcH
1,1,1,2,3,3,3-heptafluoropropane and 4- b ole mg/1
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane

Mixture of 2-(difluoromethoxymethyl)- f=as] 2740 MAlof| Cist 227} O o|E HE NOAEL 129 1 MicH
1,1,1,2,3,3,3-heptafluoropropane and 4- 7t gle mg/1
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane

Mixture of 2-(difluoromethoxymethyl)- f=al] ghAiofl cHst 22 O|o|E{J} gle HE NOAEL 307 olAlZ|ZE
1,1,1,2,3,3,3-heptafluoropropane and 4- mg/1
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane

1.2-Trans-Dichloroethylene o wrdo] izt 27 HOIE| gl | AE NOAEL24 | 7|2ZdE

mg/l o}

A O
T T

ol & FE £ 2k

HE ©A ANERUS | A=l AEIE AL ERE fISiM FERX %S
1,2-Trans-Dichloroethylene AzeUS | A=) A=t giALE ERE M S22 25
EXF7| 50
Ed BN 5413 =&

0|8 FE ENa| 51} it 3 AlgZ o} LE L
ME SA ANEURS | AERS AzIt L ERE 2l Az el Az S 0
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[34™ Novec™ 71DE Engineered Fluid

S=x 22 =
Mixture of 2- & MZA s225X 242 74 LOAEL 913 10 =
(difluoromethoxymethyl)- mg/l
1,1,1,2,3,3,3
heptafluoropropane and 4-
methoxy-1,1,1,2,2,3,3,4,4-
nonafluorobutane
Mixture of 2- ¢ INPNrAPNS s20Xx %2 74 NOAEL 913 10 &
(difluoromethoxymethyl)- mg/l
1,1,1,2,3,3,3-
heptafluoropropane and 4-
methoxy-1,1,1,2,2,3,3,4,4-
nonafluorobutane
1,2-Trans-Dichloroethylene | & ¢! =E=AMAA AX| 2ol Aoyt UXgh O o|7} NOAEL At A2l S=t
tlolefe 2FE ¢lal Z=3t 2 = A &
x| gt
1,2-Trans-Dichloroethylene | & ¢ 5 A= Xl ADb AX|gE O NOAEL X} AZels
tlolefe 2FE ¢lal Z=3t Z 8=
X gt
1,2-Trans-Dichloroethylene | & F S=MAA A E2 E= §HI|1EE2 o PE LOAEL A2 et S8l
= AS 4,500 mg/kg | cigle
=Y ENEIISN-U=CE
ol& 2E 7|5 ak z AlgZ =& Ik
HE ©A Amels | ARSS A=Ib QAL 2FE fIsiM | AE8L N I=2e8=s 0
BEx 28 i
Mixture of 2- s 2+ 225X %42 HE NOAEL 155 13 F
(difluoromethoxymethyl)- mg/l
1,1,1,2,3,3,3-
heptafluoropropane and 4-
methoxy-1,1,1,2,2,3,3,4,4-
nonafluorobutane
Mixture of 2- Z o W, ol A= O | E5HA 2S5 Y E NOAEL 129 | 11 =
(difluoromethoxymethyl)- 2|72+ mg/1
1,1,1,2,3,3,3-
heptafluoropropane and 4-
methoxy-1,1,1,2,2,3,3,4,4-
nonafluorobutane
Mixture of 2- 2l AR TR 2EFEX &S HE NOAEL 155 13 F
(difluoromethoxymethyl)- oA | & mg/l
1,1,1,2,3,3,3- _DI(_éEﬂ];” ‘ |:|I_:|O_:i‘];” ‘
heptafluoropropane and 4- s | AZEA |
methoxy-1,1,1,2,2,3,3,4,4- S AR Es
nonafluorobutane s lee e e
| 25714
Mixture of 2- MF L 2d(A | 24 2EFEX &S HE NOAEL 28 &
(difluoromethoxymethyl)- AR =EA 1,000
1,1,1,2,3,3,3- oo | AlAEA | mg/kg/day
heptafluoropropane and 4- £ AR EE g
methoxy-1,1,1,2,2,3,3,4,4- o ==
nonaﬂu}(;robutane g =871
1.2 Trans- z9 WEelA | 2H | | 2REAl 2s HE NOAEL16 | 90 &
Dichloroethylene AlEF e mg/l
sE71%
1,2-Trans- k= AE Ee g =REA AZ HE NOAEL 14 =
Dichloroethylene 2,000
mg/kg/day
1,2-Trans- [SES =R BEREX 2S YE NOAEL 125 | 14 &
Dichloroethylene mg/kg/day
1.2-Trans- e AE [ dodA | | EnEAl ge e NOAEL S
Dichloroethylene SEI|A 2,000
mg/kg/day
gl 2o
[ol& |

HO[X[: 10 2| 17



[34™ Novec™ 71DE Engineered Fluid

HE A AN2IE AL ERE fIGhM SEA 2
1,2-Trans-Dichloroethylene AEIF giAL 2R E fISiM SEX oS
F7I SMEET 2R351H £ SHAMEAXIZEMSDS) HEHO|X[of U= FoL HSHHEE H2H6HA|2

Y FHMEC 2RI} MHs T o8l Y O, ol FEE MM 2 (RSN YY) GHS EF
o Yx|HA 2 & US. Lol W2t 48 2 (RN AMMoIMe EFe ERet B Frixel YE
A A3 o7hx

d=2| o o|x| olste| &FHO|AHL, 74

|
O£ HMZF A =4

Il oiHEE MM 2(#7alld 1Y) 59 HEyEE MS0 H & T4 o T2 ALK fE
A O]l
T =.

= 77| Etel =& H2E ZH AlEZ =
ME T SERE A2t AU ER [RIRels ETE SERE

£ flsiM EER
[e)

= Cas # 271 E NEERD
1,2-Trans- 156-60-5 E=PIPSEE=1=PN| AlE 96 A|ZF I1C50 48 mg/l
Dichloroethylene
1,2-Trans- 156-60-5 =0 =M= 96 A|ZF LC50 135 mg/l
Dichloroethylene
1,2-Trans- 156-60-5 =xF Al 48 A|Zt EC50 36.36 mg/l
Dichloroethylene
1,2-Trans- 156-60-5 =HE AlE 48 A|Z+ LC50 220 mg/1
Dichloroethylene
Mixture of 2- 97-3-723 I 2fo| oll
(difluoromethoxymethyl =3
)-1,1,1,2,3,3,3-
heptafluoropropane and
4-methoxy-
1,1,1,2,2,3,3,4,4-
nonafluorobutane
Mixture of 2- 97-3-723 ol 2fa| dl=xZolE 96 AlZt No tox obs at Imt of [>100 mg/I
(difluoromethoxymethyl CHSHX| o2 water sol
)-1,1,1,2,3,3,3-
heptafluoropropane and
4-methoxy-
1,1,1,2,2,3,3,4,4-
nonafluorobutane
Mixture of 2- 97-3-723 Analogous 72 A|ZH No tox obs at Imt of |>100 mg/Il
(difluoromethoxymethyl Compound water sol
)-1,1,1,2,3,3,3-
heptafluoropropane and
4-methoxy-
1,1,1,2,2,3,3,4,4-
nonafluorobutane
Mixture of 2- 97-3-723 =X
(difluoromethoxymethyl
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96 AlZt LC50 >100 mg/l

Hn

I
I8
=]

>
i

72 A2t EC50 >100 mg/l
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)-1,1,1,2,3,3,3-
heptafluoropropane and
4-methoxy-
1,1,1,2,2,3,3,4,4-
nonafluorobutane

Mixture of 2-
(difluoromethoxymethyl
)-1,1,1,2,3,3,3-
heptafluoropropane and
4-methoxy-
1,1,1,2,2,3,3,4,4-
nonafluorobutane

97-3-723

I
P
Ju

>
i

72 A2t

NOEC

100 mg/1

Mixture of 2-
(difluoromethoxymethyl
)-1,1,1,2,3,3,3-
heptafluoropropane and
4-methoxy-
1,1,1,2,2,3,3,4,4-
nonafluorobutane

97-3-723

Analogous
Compound

48 A2t

water sol

No tox obs at Imt of

>100 mg/l

Mixture of 2-
(difluoromethoxymethyl
)-1,1,1,2,3,3,3-
heptafluoropropane and
4-methoxy-
1,1,1,2,2,3,3,4,4-
nonafluorobutane

97-3-723

I
2
oo

48 A|ZH

EC50

>100 mg/1
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12.2. &AM
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M=

CAS No.

EHIAE Elgl

Agda

HEZE A

None
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1,2-Trans-Dichloroethylene

156-60-5

L > Su

LS
] 28 &

iodegradation

2]

8%
BOD/ThBOD

1,2-Trans-Dichloroethylene

156-60-5

>

I8 Photolysis

1l

W=
pls
%p
T
o
AN

13 days (t 1/2)

Mixture of 2-
(difluoromethoxymethyl)-
1,1,1,2,3,3,3-
heptafluoropropane and 4-
methoxy-1,1,1,2,2,3,3,4,4-
nonafluorobutane

97-3-723

Analogous
Compound
Biodegradation

FO

22 %
BOD/ThBOD

OECD 301D - H A& E|2

E

Mixture of 2-
(difluoromethoxymethyl)-
1,1,1,2,3,3,3-
heptafluoropropane and 4-
methoxy-1,1,1,2,2,3,3,4,4-
nonafluorobutane

97-3-723

Al&]
==

28 &
Biodegradation

FO

22 %
BOD/ThBOD

OECD 301D - H A& E|2

E

Mixture of 2-
(difluoromethoxymethyl)-
1,1,1,2,3,3,3-
heptafluoropropane and 4-
methoxy-1,1,1,2,2,3,3.4,4-
nonafluorobutane

97-3-723

A& Photolysis

2.9 years (t
1/2)

S
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M
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>

123. 848 sFHEF7IsY)

M=

CAS No.

HAE Et

NESIF

HE A

None
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HO[X|: 12 2

17
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* gta

1,2-Trans- 156-60-5 AlH INE=Ae 8= 2EH2/2 2l Al |2.06 Azels

Dichloroethylene Bioconcentration o 21

Mixture of 2- 97-3-723 Analogous A=zelS SEt2/2 2HiA (4.0 INE=ATre=s

(difluoromethoxymethyl) Compound o 21

-1,1,1,2,3,3,3- Bioconcentration

heptafluoropropane and

4-methoxy-

1,1,1,2,2,3,3,4,4-

nonafluorobutane

Mixture of 2- 97-3-723 A x2S 2Et2/E 2l A [4.0 H| Z F gHAl

(difluoromethoxymethyl) Bioconcentration £o| 27

-1,1,1,2,3,3,3-

heptafluoropropane and

4-methoxy-

1,1,1,2,2,3,3,4,4-

nonafluorobutane

124. £ 0|54

AEels. MAMEE AR M =AY Zol5tA 2.

12.5. 7|EF 7ol HE

M= CAS No. RES T JhsM  [XIF 2uts JksY

A oA us AEo} GALL ERE FAA KBSt 9 ERE A BEA
SaX %2 =)

1,2-Trans-Dichloroethylene 156-60-5 X277} QAL B2 E 2aiAM |RIZI} AL 255 fIsiA SEX|
=X 22 i

Mixture of 2- 97-3-723 X227t AL 2RE QoM |KZIE siAL 2/ E flsiM 2R

(difluoromethoxymethyl)- E = fIx="

1,1,1,2,3,3,3-heptafluoropropane

and 4-methoxy-1,1,1,2,2,3,3,4,4-

nonafluorobutane

13. HZ|A] F2|ALEH

13.1. H7| 2

(2 ol WAE 2ol wat) WEE/E7IE HIZISH2.

13. 2. HI|A] FeolAtet

S17FEl AMAH A Mol HZIES HI|IE W, HI| A2, S7tE HI|2 ~ZtEolA Azbeh MAEsh by
= 27t ™M FIF ARe| ALS0| EHesich I HES2 =244 (HCI/HF/HBr) 2 &7e =& US.
AMEE2 82U 222 ctEF ool g MESH HY|E Hool ols dol=X| 2pts A 2Lt /st
S (HMES Ao 2t EER EREe sEEd/EE/ M E)2 chEY| fl6el AFEE B 37| @
SHH7|I22M D=0 22T chRo{MAM H 7| = o{Xof stot.

14, 250f Est d&

14, 1 2H3H

UN HS: SliE gis.

UN SMEMEL: o2 gle.

2a0Mel EM SZ (IM0): sl 8le
a0l HHEM SZ (IATA): shE 9is
87|(%H) S2: sl 2.
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sided=d: e sls
ALBAPL 2& £ 2% Ftiol #EHs| & 2ot YAHL et SHE okl tfd: siE el

AEMist Alet2 st=AMz|dof 22|siA|2. o MEe 7+ 4= dE st 22 aAg|He AdE8 =551
AS. EF M Ao MEE £ ASUCH XMSH S 2 Eholl A0l 2estMAI2. o] MES 74
2= CEPAS| AA=2Z S8 s st AS. o M=o &0 U= ZE EHEES NZloCe T AFE
of ws. o ME2 MZ2 55 222 &4 zzlof st =X|E F5ict ZE M22 &= IECSC AdE
ZF5tn JAALE WA catolct, o] MES M QA= TSCAL 55 82 T AlstE &=8ict. o] ME
ol BE H M 4 F TSCACIHI EE|o| &2t 2 2o Ld=lof AEHCCH

AHMIsE Atste sh=ME|Ao| 22|5IA 2

o] MEZe #+M MEE2 CI3T £ HA AAAIEE 21 US

MA M EAHA o8t A

ZX =2 el S.

et At S =2 :1,2-Trans-Dichloroethylene(156-60-5)

S7EA EEelS.

EHe| 22 GHEHGS.

ZAStA =X A =R 1, 2-Trans-Dichloroethylene(156-60-5)

ExAHZZI | AHE 2 1, 2-Trans-Dichloroethy | ene(156-60-5)
TCE7|ZMH™EE2:1,2-Trans-Dichloroethylene(156-60-5)

27| =8 ER HERS.

™M E A (PSM) MZE CHAHE2R!:1,2-Trans-Dichloroethylene(156-60-5)

sletE & ate|Holl 2| st A

S22 Y83,

72 EEelS.

Met22 dlYyels

X2 el S.

AlnoiH| 22 el S .

g2 ord ata|Hol| o st A

A=z 2REX %2

71t =4 A 2[=Hol olst A

RS

16. 11 ko] EAlE

16.1. Xt=22| &X
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[34™ Novec™ 71DE Engineered Fluid

- 3M test data

- ACGIH(American Conference of Governmental Industrial Hygienists)
- AIHA (American Industrial Hygiene Association)

- ASTDR (Agency for Toxic Substances and Disease Registry)

- CCOHS (Canadian Centre for Occupational Health and Safety)

- ChemIDplus (Chemical ldentification/Dictionary)

- CICADs (Concise International Chemical Assessment Documents)
- CRC Handbook

- DOT (Department of Transportation classifications)

- e-Chem Portal

- ECOSAR (Ecological Structure Activity Relationships)

- EHC (Environmental Health Criteria) Monographs

- EPA (Environmental Protection Agency)

- ERG (emergency response guidebook)

- ESIS (European chemical Substances Information System)

- EU Proposals for Classification

- EU RAR (Risk Assessment Report)

- HSDB (Hazardous Substances Data Bank)

- Summar ies and Evaluations

- ICSCs (International Chemical Safety Cards)

- |IPCS INCHEM (International Programme on Chemical Safety)

- IRIS (Integrated Risk Information System)

- [UCLID (International Uniform Chemical Information Database)
- Monographs and Evaluations

- SHM E A Z TH(KOSHA)

- %Elg_l»j:lj’_l.oFo_] 2|-0|-':'I|7HEA|AE:I|(NC|S)

- NIOSH (National Institute of Occupational Safety and Health) Pocket guide
- NITE (National Institute of Technology and Evaluation)

- NLM (National Library of Medicine)

- NTP (National Toxicity Program)

- Patty’ s Toxicology

- PDs (Pesticide Documents)

- PIMs, 1989-2002 (Poisons Information Monographs Archive)

- Pubchem

- QSAR (Quantitative(Qualitative) Structure Activity Relationship)
- REACH (ECHA Registered Substance)

- SIDS (Screening Information Data Set) for High Production Volume Chemicals
- 35Xt test data ¥ 2&F

- TERA (Toxicology Excellence for Risk Assessment)

- Toxic Substances Control Act Test Submissions

- UN RTDG (Recommendations on the Transport of Dangerous Goods)

16.2. =X =tM
16.3. J4& 3l
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B RAS2 B2 Mo, HAE 2 SHNEARIES AIBol WHE OjmE AA mls| 22 RA

Sofl thal of HA Mel(Zu meigol ofF 2TAEES MelFHe XX ¥g. 2 2eNEARIRS
S e SiE MES AL 2 ofolol cf2 BEE AL T2 SED E (A0jA]) AIBSIE A
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=
et MESl MeMe MY HAESHE He e E2E
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