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[34™ Novec™ 72DE Engineered Fluid

=2 o 2 24 X} & (MSDS)

A=A 2021, 3M Company. HHH 4f. 2 SHMMEZAXZ(MSDS) = M MEL| MAESH ALSE 2let SH2=R
CtESoh 22 Mete 571 SAF /52 t2EE7H 5 8E. (1) = SsHEAXNE W 45 2= M9
AP M S2|7F glol= HZelol & Ot ZE siZ=ojof & (2) SAkE L= #=0] A Eof=HLE ALk

& 0|52 &7 flet SHoZ sjxzEME otE.

=M 18 16-3042-5 HM HS 4.00
gl 2021/12/22 CHA 2018/06/06
2 ST (NSDS) & Al o B0l wal A=A
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3M™ Novec™ 72DE Engineered Fluid
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2t 22 S=04 o/ E = U= S MHEON AEEE AE XI5

UAS. HIAE M EMSD2| A ZO0| FXE SHLoZ ALEEHHU SEEEA 21 MEZ2l Meteh A8zl &
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01 ALEStE =742 i che = A2 M M ZFL ALE 2 AFESHo| g2 olFE = /S, olzE =
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[34™ Novec™ 72DE Engineered Fluid
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[34™ Novec™ 72DE Engineered Fluid

5.2. 3I5t2Z =2 ZE=EERE YI(= §3 7ol (of, dAAA 2 FH=F)
Closed cup AlEoll w2 st 2 gloL} 2lstd/ZHwN B7| 2= gde = AsH ot
e 2slE == BAE
=2 =A
oAbt el Has
Ol &bt Eba oA A=
A A=
Hydrogen Fluoride AT
5.3. St ZFIg Al EEE Es7 ! ofe=X|
SRl A =70 Fstl of MELS MA LES| M= WMol JisE o, oDt AUetAl EE= ot 2Ty
AotAl 55 Bt HAH ZE, HEX|, 21 52| cfz2| FH gEet oiA3 ) T2 He| FHel =EFE X
S EHE = A XS =S MH E558 ofof &,

A Mt 712 2| L. tEeE REE AL,
of w2l Z[AIMel 27| & Sdlf ZLAIFIAHLE B71E
%

Un|E B2l R o
stulofl melMEs SHMEAXIZ (MSDS) el 8¥ B

HiEAl74ofer. il 2

6.3. &t £ HAH WY

7E SaA Lot 25 MASKHAIR. RE=SS 2. FE=E FHOM Y A, HELOIE,
M (Vermiculite), == H4UM2Z 0|&7ts o 77| SHHME YA, A=xoiE WX F=235] EH
g A0l HEIotsAI2. & =222 Jhllx =2, dY, 24X /g8 MASHK 222 v A, 7
=2 2E S st Bol 2eAl2. Hutet 7l oo #&0| selE 2H 7o d2 A, A=A 2 A
of A= Ap7p MEASE MAHF EEXHZE THEE MAHSHAIL. AME S7[2 37+ &S . Mol d1xE
X|(label) 2t SHAMEAXZ(MDS) &F2f oM o U=ER ALEES 11 EFSHAL. 87|82 2HE A, =

HEl 222 zdiet "e| HY|SHol wal X HHZ|E2 H 7[5k

74, 2HH32Y

Hgsol YE=of U2 + ooz Fostol & U, MARo|L} MEBOR0 AR Jbs. Aei=e Cle
2 24, ol S 2als =2 X, B F kA -0jAE - 37| Azdolo EYS TIAIR. &
D%, o=o| 2x YE= A2, O MES ABY mols SiyiL}, DAL EAEA oM. AE %
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Novec™ 72DE Engineered Fluid

o= g B9E KNS AeA., 2H2=Z HIESHA| OIAMK2. AE7((0f, @4, LS )2 BF2
gt 4. A o ME ALEE S92 gl 2YS Ao = UL FlM Bl SES MAANZE = U
Ct. 2m3, 22 3 It S msiAL.
7.2. tME XME gbH (mlsol & =HS ZEE
27|71 & == Xof| 2ater A chobstA 2Estod MEe A 2R He| Eaket AL 38C/100FE HX|
Us 2ToA EuE 7 ZEI7(2REH el 2 AL MSNzEEH del 2ae A
8. =EUX| ¥ IAEST
8.1. 3t&t23e L&EI|E, MESHH L&EIIZE S
A - E5HA
3T MRS WA o arREols ZIA =0 UAX|TH of2 Fol ZIMEHX 22 ME2 O =2 ofst &
TEI|F0| gle A
sEEdY CASHE E|7[& &7 =7 MY
= AHH
k=3
1,2-Trans—dichloroethylene ([156-60-5 [ACGIH TWA:200 ppm
Ethene, 1,2-dichloro- 156-60-5 |&t=0ELs TWA(8 hours) :200 ppm
Mixture of 2- 2001-3- Manufacturer |TWA(Z2E O|MZlX =
(ethoxydifluoromethy!)- 1742 determined &h) 1200 ppm(2160 mg/m3)
1,1,1,2,3,3,3-
heptaf luoropropane and 1-
ethoxy-1,1,2,2,3,3,4,4,4-
nonaf luorobutane
Mixture of 2- 97-3-723 |AIHA TWA:750 ppm
(difluoromethoxymethyl)-
1,1,1,2,3,3,3-
heptaf luoropropane and 4-
methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
ACGIH : o|=ahd 25|
AIHA @ o] = &Hd 9|4 5t5
CMRG : ZI&E& M=ol 8 %x|H
St=0ELs @ &=, 3tetEda 22X ke =& BFE
TWA: ANZEHEZE et
STEL: EHAIZH = ETHA
CEIL: AbstM
8.2. MAst ZEH o
X, 7|, 7tA&, eI, B7|, 2=Z2fo| 2 &2lstHL A =E J|FE olste FVIERE &2 2elst
7] 2lsll LdbMol 514 SU|MH| = I U7 EX[E AISSHIAIR. THY BV ZSESHA| 22 4%, 85
7] E5 HH|E AIBSHA L. B7| sEE @2 ZUM sk 0|gte 2 gX[st7|o SE2% 2| E M35 A
o

8.3 70l & &3 (PPE)

=/d2 B3

HO[X]: 5 2
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[34™ Novec™ 72DE Engineered Fluid

=/HBe HSE 2|8 ES 7o MEH I A2 EHIte ZAIE E0ZE & A, 5/oHRe HEs= Cf
= FHAIEES oE A
iy 87148 13
&2 HS
iMool ALS Z=HAM = stet 25 20| 25X gy ot azu M Eo| 12 Fo HF7F g et
= UGt ozt AtZoA= =2 MEe| MU ES X 0LE EHESHAIL.
A EHS
CEES=
$E87|Es5:
kool SEV|F7F HRSHXIE ZA-SH| sl & "ot 2 =% Aot otek sE7|F7F 2EsictH
MA 57 25 Z20o| LRZN SEI|TE ASBsHAR. =&H7te ZuE Hiygez ¢ &S
Z0[7] flafl ctzel S&57|F EI=2RE MEISIAIL:
FI|EtetEE YHE = MHEE s ofA 3
FIEtetEE Hatse ARS 7|Z2H0| &2 = Ut
EM M2s st MetMol st 222 S8 MEAIRL A2sHA 2.
9. =&lststy M
9.1. 7|&x¢el =z|ststd SMof st &
2| (Sl & AEl) OH |
Ed S/ He: OH x|
Al S AH
A okSh HHAY
A X AE U=
pH HE =
== #/oes ® HEUZ.
Zc 8/ =7 #c H/Ec 84 43 T
QI5Hy: 15I™ elS [ &4/ ASTM method D 3278-96]
e £ AZE HE.
olstd (2, 2[A) el S.
elst = EY He(5HEH 7.3 % volume [ &*7:@ 25 C, ASTM method E-681-98 (per
Annex A1) ]
olst E= EY H(AMSH 15 % volume [ &447.@ 25 C, ASTM method E-681-98 (per
Annex A1) ]
7Y 46,662.7 Pa [@ 25 & ]
37 2= AE g2
HE(ZLE) 1.28 g/ml
Al 2 1.28 [Ref Std:WATER=1]
Bl £ i =
23l ©-non-water AE HE.
n-SEZ/E ZlA AIZE B,
Aodtsl 2 396 =
2o 2= HE =
HE: 0.45 mPa-s
HO|X|: 6 & 19



[34™ Novec™ 72DE Engineered Fluid

=R AEZE 2.

3uUd RIIE 896 g/| [E/AE £+E/.South Cost Air Qual Mgmt Dist]
HME 342N 100 %

VOC Less H20 & Exempt Solvents 896 g/l [EH/AE EFE/:calculated SCAQMD rule 443.1]

10. orgd & et

—-O O

de 53 z7 ol 5% SUSD wSES US - of MuolM An2lE I A
0.2 shetx ety
orE g

a2
0jo

10.5 msfjof & =&

Zeg7|

2kt

10.6 &3l Al 4d== Ral=2

=3 =d
Lkt Bha =5 dsstollM - el 5k =A
| Lt Eba 25 4S5l - de| o =A
=Ry 25 dS5tollM - do| Sot =A
Hydrogen Fluoride 25 dsstollM - ol ot =A
Per fluoroisobutylene (PFIB) 25 &St - el Fe =A

M Zo| ZRE ALEO|L MH[o] IFOZ 12 2 22X Z2=H 23 oL HEFE O|2FEHH S

oot 75 2ol t=2 d4E = US

ndE o, ool dE= HH 2(Falld fIEM)2 GHS =7
S SM HEJL GHS 27E S8 H7Ix olste| &FHOo[AHLL, T+4M
W, 2= THHE St BHUSHe 54 HolHE HEF MM S4F

BIAE HO|ELt THMR het HHof 7|=sA of 23
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[34™ Novec™ 72DE Engineered Fluid

>

o .
=

SITE AT =E, Z, PAW, TEL} MA}

=,

18 =&e| ENIY| P8
SENHA oA T8, #7|5, B2,
Aggol 42 dol + US
=4 oolef

33| pAN ol ¥E o g

A= 71, MA2|, RE, FS
=

o mEole] HE Al

o

-
12
A

T

r

Mzbet xp32 of st x|

S40| Lhetd

ol
>

|'\.I
Mn

AX|2E ot Eoll ZIM = O AKX L2, HlO[EHTE AL

24 =4
ol & FE 3 at
HZ M g A2 S5 ATE Hl4k>5,000 mg/kg
HE O ISk A2 S; ATE A &k>5,000 mg/kg
HZ= A sl =7 HE LC50>19.7 mg/l
4 AMZh
1,2-Trans-dichloroethylene & E7) LD50 > 5,000 mg/kg
1,2-Trans-dichloroethylene E.=7| HE LC50 95.6 mg/l
@ AlZh
1,2-Trans-dichloroethylene A F HE LD50 7,902 mg/kg
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3- =t LD50 =& X[ 2,000 - 5,000 mg/kg
heptafluoropropane and 1-ethoxy-1,1,2,2,3,3,4,4,4-
nonafluorobutane
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3- E2.57| HE LC50 > 989 mg/l
heptafluoropropane and 1-ethoxy-1,1,2,2,3,3,4,4,4- @ Alzh
nonafluorobutane
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3- MF HE > 2,000 mg/kg
heptafluoropropane and 1-ethoxy-1,1,2,2,3,3,4,4,4-
nonafluorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- T2 LD50 olato| & Ziolz2l =HE 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- E-27]| HE LC50 > 1,000 mg/1
heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4- @ AlzZh
nonafluorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- ME HE LD50 > 5,000 mg/kg
heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonafluorobutane
ATE=5 4 5d0¢x|
o8 BAM Es XS54
ol& z &

Ho[X]: 8 2
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[34™ Novec™ 72DE Engineered Fluid

HE S ANEUS | AEIF AL EFE fllM ZEX 2=
1,2-Trans-dichloroethylene E7)| E|ASko| K=
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3-heptafluoropropane and 1- E7) =235 X2 gle
ethoxy-1,1,2,2,3,3,4,4,4-nonafluorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3-heptafluoropropane and 4- 1= =28t A= gls
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane
N3 = A EE RSA
ol& Z 14
HE SA ANEUS | A= AL ERE fSM SEX A=
1,2-Trans-dichloroethylene E7)] EELo X=
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3-heptafluoropropane and 1- E7)| =3t A= gle
ethoxy-1,1,2,2.3,3,4,4,4-nonafluorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3-heptafluoropropane and 4- E7)| st A= gle
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane
o & ool
ol§ 5 w
HE A ANEUS | AA=RIE GAHLE ERE flEM SEX 2a
1,2-Trans-dichloroethylene ANEes | MBI AL EFE fSiM BERX %32
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3-heptafluoropropane and 1- I | EF=EX 2
ethoxy-1,1,2,2.3,3,4,4,4-nonafluorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3-heptafluoropropane and 4- I | EF=EX &S
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane
Zolzy
ol & Z o
HE ©A ANEURS | ABI fAHLE BERE flEiM SEX s
1,2-Trans-dichloroethylene ANEURS | ABI fAHLE BRE S SEX 235
S57 =y
ol& 5 o
HE ©A MRS | A= fALE ERE QS SEX e
1,2-Trans-dichloroethylene A= | ARV A 2RE flsiM SEX 22
MAMZ Ho[alM
ol& FE "
HE ©A ANEUS | AABIE GAHLE ERE QS SEX s
1,2-Trans-dichloroethylene In Vitro Ho|AM ol
1,2-Trans-dichloroethylene In vivo B{o| M o}=
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3-heptafluoropropane and 1- In Vitro Ho|AM ol
ethoxy-1,1,2,2,3,3,4,4,4-nonafluorobutane
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3-heptafluoropropane and 1- In vivo B{o| M o}
ethoxy-1,1,2,2.3,3,4,4,4-nonafluorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3-heptafluoropropane and 4- In Vitro B{o| M o}=
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
ety
ol ZE = &t
HE A AEes | AR ANEIE AL ERE fSIM SERX %S
1,2-Trans-dichloroethylene AEgls | AEA AEIF AL ERE fISIM SEX %S

Ho[X]: 9 9
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[34™ Novec™ 72DE Engineered Fluid

MASY
M UM 53}
ol & FE at 5 AlgZdnt E 3=
HZE S ANEURS | ARIE HALE 2RE REIM B2 | AEUS | MRS A=zelS
% g
1,2-Trans-dichloroethylene E=4)] StMo|| CHst 2% H0|E{7} gl HE NOAEL 24 7| BtetM =
mg/l o}
Mixture of 2-(ethoxydifluoromethyl)- k=] giAiofl CHst 22 O|o|E{J} gle HE NOAEL 260 olAlIZ|ZH

1,1,1,2,3,3,3-heptafluoropropane and 1- mg/l
ethoxy-1,1,2,2,3,3,4,4,4-nonafluorobutane

Mixture of 2-(difluoromethoxymethyl)- Eal otzio|l A Alof| et EF7} o|o|E HE NOAEL 129 1 MicH
1,1,1,2,3,3,3-heptafluoropropane and 4- I gle mg/l
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane

Mixture of 2-(difluoromethoxymethyl)- sl £=710| MAlof| Cfst 227} dio|gf | EHE NOAEL 129 1 AMicH

1,1,1,2,3,3,3-heptafluoropropane and 4- It ge mg/l
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane

ok
e
13
0=
2
i}
o
A
Ju
jin!
o
m
AN

Mixture of 2-(difluoromethoxymethyl)- = HE NOAEL 307 oUAIZ|ZE
1,1,1,2,3,3,3-heptafluoropropane and 4- mg/l
methoxy-1,1,1,2,2,3,3,4,4-nonafluorobutane

A O
T IT
ol§ FE Z ok
HE HA AReE | AR ARIE (ALY 2RE flM BEX 2
1,2-Trans-dichloroethylene A=eE | A=l X271 elAL ERE QoA S2x 2=
Er2.SPNylk-anl}
Sd 3MYYI| 54138 &
ol& gE #HFI| 50 @ Z Al =& 3=
HE A Amels | AEUS ATt AL BRE fIshM | AESL A=els 0
S 22 =
1,2-Trans-dichloroethylene | & ¢! E=AMAA AX| S2H™el Ayt AX|gk O o1zt NOAEL X} A= S%F
o= 2R/E 2ol &5t 2 s A =5
x| gt
1,2-Trans-dichloroethylene | & ¢! $E K= 2H™el Ayt AX|ok O NOAEL XA} X2g2
o= 2R/E 25l &&5t Z 8=
x| gt
1,2-Trans-dichloroethylene | 44 % SFEMUEA AH| EZ E= #HY|IBS ¢oZ HE LOAEL A2t S8l
T AS 4500 mghkg | gelg
Mixture of 2- =¢ ME ZE 3™l At AX|gh O 7K NOAEL204 | 17 £
(ethoxydifluoromethyl)- HoleHE 2582 ¢lol 25t mg/l
1,1,1,2,3,3,3- x| gtct
heptafluoropropane and 1-
ethoxy-1,1,2,2,3,3,4,4,4-
nonafluorobutane
Mixture of 2- f=aJ] SE A= 255X %2 HE NOAEL 989 | 4 AlZtH
(ethoxydifluoromethyl)- mg/l
1,1,1,2,3,3,3-
heptafluoropropane and 1-
ethoxy-1,1,2,2,3,3,4,4,4-
nonafluorobutane
Mixture of 2- £l MAA 225X 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

HO[X|: 10 2|



[34™ Novec™ 72DE Engineered Fluid

Mixture of 2- f=aJ] ARE ZERE 225X 242 7H 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
=Y BEHEIISMU=CS
ol§ FE EHFI|aD &k E AlgZat & 3
HE S Azels | AERlS A=2IE AL BRE flsiAM | AR Azels 0
s=X Y2 =
1,2-Trans-dichloroethylene | & ¢! LA | Z2H | B2g5X 242 HE NOAEL 16 90 &
A EE W mg/l
S=7A
1,2-Trans-dichloroethylene | 4] AR E= dHbZE 25EX &L= HE NOAEL 14 3=
2,000
mg/kg/day
1,2-Trans-dichloroethylene | 4] o | ZH B2qXx %2 HE NOAEL 125 14 F
mg/kg/day
1,2-Trans-dichloroethylene | 4% AE | HAA =REX X HE NOAEL 14
SE71 2,000
mg/kg/day
Mixture of 2- = 2t | A% Ees W | BEREX %S HE NOAEL 4
(ethoxydifluoromethyl)- o 5E7IA 263.4 mg/l
1,1,1,2,3,3,3- AlEE | LEE|A |
heptafluoropropane and 1- QAT | 2% |
ethoxy-1,1,2,2,3,3,4,4,4- TEA | WA |
nonafluorobutane
AAA
Mixture of 2- ] ol | 72F | AE | 2R e HE NOAEL 28 &
(ethoxydifluoromethyl)- L N RSES 1,000
1,1,1,2,3,3,3- | 2uA | 25 mg/kg/day
heptafluoropropane and 1- | =EA | e
ethoxy-1,1,2,2,3,3,4,4,4- ANHA | 357
nonafluorobutane |74|‘— A | =5
Mixture of 2- s 2z 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- =0l W, o/t A5 0 | 225X = Y E NOAEL 129 | 11 &
(difluoromethoxymethyl)- 2|72t 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- sl AME | IOE W 225X %42 HE NOAEL 155 13 F
(difluoromethoxymethyl)- oA | F mg/l
1,1,1,2,3,3,3- }_%Eaj;il ‘ nl_:‘cl:i‘j;” ‘
heptafluoropropane and 4- s | AZEA |
methoxy-1,1,1,2,2,3,3,4,4- S AE Es
nonafluorobutane Slee e e
| 557
Mixture of 2- MF LH2d(A | 24 2REX 2S HE NOAEL 28 &
(difluoromethoxymethyl)- AR Z=EA 1,000
1,1,1,2,3,3,3- oo | AlAEA | mg/kg/day
heptafluoropropane and 4- £ AR EE Y
methoxy-1,1,1,2,2,3,3,4,4- =
nonaﬂu)(/)robutane | 2571
¢l 7ol
ol& L
HE A A2 AL BRE flshM BER 2SS
1,2-Trans-dichloroethylene X227} QAL EFE QoM SEX 242

Ho|Xl: 11 2 19
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1
M
I
0x
02
Hr
M
e
0]
ol
=
rie
1]
]
2
Hr
r\l

AXLZ(MSDS) REO|X[o] U= FiLL MEHE R HEISIAL

S 7429 2RI HEE 2Holl 2o Y2 o, ol MEE 44 2 (Rolild fEH)2 GHS =R
ot AX[SHX| 22 F US. | w2} MM 2 (FHM AP M)A S2Ho 2Fot e FitEel HE
A
o

40 mo

d =2 do| o|X= A2 GHS 2 RE flet HIIxl olste| Fo|AHL, 74
SIA| 2 M, = THHRE St BHAEE2 54 HolHE ME T2 S4F
2Il oiHE=Z HH 2 (Folld fIEd) &5 HEyEE ME0 A =& T S 72 HIEHA| S

M= F21A Etel TE H£E
ME T SERE A2t AU B [RIRels EDE SERE

= SlsiH B2

O
1%}
=
il
M
H

= Cas # S 7|A|
1,2-Trans- 156-60-5 HI|M £8{X|
dichloroethylene
1,2-Trans- 156-60-5 =0
dichloroethylene
1,2-Trans- 156-60-5 =xF
dichloroethylene
1,2-Trans- 156-60-5 =HE
dichloroethylene
Mixture of 2- 2001-3-1742 I 2fo| Analogous 96 A|Zt No tox obs at Imt of [>100 mg/I
(ethoxydifluoromethyl)- Compound water sol
1,1,1,2,3,3,3-
heptafluoropropane and
1-ethoxy-
1,1,2,2,3,3,4,4,4-
nonafluorobutane
Mixture of 2- 2001-3-1742 I 2fo| 96 A|Zt No tox obs at Imt of |>100 mg/1
(ethoxydifluoromethyl)- water sol
1,1,1,2,3,3,3-
heptafluoropropane and
1-ethoxy-
1,1,2,2,3,3,4,4,4-
nonafluorobutane
Mixture of 2- 2001-3-1742 Analogous 72 A|ZH EC10 2.37 mg/l
(ethoxydifluoromethyl)- Compound
1,1,1,2,3,3,3-
heptafluoropropane and
1-ethoxy-
1,1,2,2,3,3,4,4,4-
nonafluorobutane
Mixture of 2- 2001-3-1742 Analogous 72 A2k No tox obs at Imt of [>100 mg/l
(ethoxydifluoromethyl)- Compound water sol
1,1,1,2,3,3,3-
heptafluoropropane and
1-ethoxy-

m
e
|.|-
m.|)|.
m

}
[m
O
o

AlEA
96 AlZt 1C50 48 mg/l

>
I

0
o

96 AlZH LC50 135 mg/l

W

>
i

48 A|ZH EC50 36.36 mg/l

>
i

48 A|Zt LC50 220 mg/l

>
i

i
kA
=]

I
P
Ju

HoO[X[: 12 2] 19



[34™ Novec™ 72DE Engineered Fluid

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

Mixture of 2-
(ethoxydifluoromethyl)-
1,1,1,2,3,3,3-
heptafluoropropane and
1-ethoxy-
1,1,2,2,3,3,4,4,4-
nonafluorobutane

2001-3-1742

I
P
Ju

72

A ZF

EC50

>100 mg/1

Mixture of 2-
(ethoxydifluoromethyl)-
1,1,1,2,3,3,3-
heptafluoropropane and
1-ethoxy-
1,1,2,2,3,3,4,4,4-
nonafluorobutane

2001-3-1742

Ju

>
%

72

i)

INET!

EC10

2.37 mg/l

Mixture of 2-
(ethoxydifluoromethyl)-
1,1,1,2,3,3,3-
heptafluoropropane and
1-ethoxy-
1,1,2,2,3,3,4,4,4-
nonafluorobutane

2001-3-1742

Analogous
Compound

48

A ZF

No tox obs at Imt of
water sol

>100 mg/1

Mixture of 2-
(ethoxydifluoromethyl)-
1,1,1,2,3,3,3-
heptafluoropropane and
1-ethoxy-
1,1,2,2,3,3,4,4,4-
nonafluorobutane

2001-3-1742

>
i

48

Azt

No tox obs at Imt of
water sol

>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

ol 2to|

Fn

96

X7+

LC50

>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

e

Hn

96

Azt

No tox obs at Imt of
water sol

>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

I
A
du

Analogous
Compound

NEL:

No tox obs at Imt of
water sol

>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

I
P
Ju

>
i

72

INED!

EC50

>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

I
g
Ju

>
%

72

INET!

NOEC

100 mg/1

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

97-3-723

Analogous
Compound

48

Nl

No tox obs at Imt of
water sol

>100 mg/1

HO[X|: 13 2
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[34™ Novec™ 72DE Engineered Fluid

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

>
%

48 AlZt

EC50

>100 mg/l

al
=

=

0z

12.2. &7

HI
ol
=

M= CAS No.

[m

x&712t

HE MA None

o T
mjo

0l

o
N8,

S EETE
U
g1

1L

1,2-Trans-dichloroethylene 156-60-5

iodegradation

> &

BOD/ThBOD

Bl &

1,2-Trans-dichloroethylene 156-60-5 A3 Photolysis

o
glis
:oll__l
=
o
N

13 days (t 1/2)

Mixture of 2-
(ethoxydifluoromethyl)-
1,1,1,2,3,3,3-
heptafluoropropane and 1-
ethoxy-1,1,2,2,3,3,4,4,4-
nonafluorobutane

2001-3-1742 Analogous
Compound

Biodegradation

FO

0%
BOD/ThBOD

OECD 301D - H 4§
E

EES

Mixture of 2-
(ethoxydifluoromethyl)-
1,1,1,2,3,3,3-
heptafluoropropane and 1-
ethoxy-1,1,2,2,3,3,4,4,4-
nonafluorobutane

2001-3-1742

EREE

Biodegradation

28

0]

0%
BOD/ThBOD

OECD 301D - H 4§

E

Z[ES

X El

(==

Mixture of 2- 2001-3-1742
(ethoxydifluoromethyl)-
1,1,1,2,3,3,3-
heptafluoropropane and 1-
ethoxy-1,1,2,2,3,3,4,4,4-
nonafluorobutane

Photolysis

=
m

0.55 years (t
1/2)

=
FI
A
0

>

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

28

50

22 %
BOD/ThBOD

OECD 301D - H 44

E

Bl A

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

e

Biodegradation

28

s
>
FO

22 %
BOD/ThBOD

OECD 301D - H 44

E

2/ES

AlS]
=0

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 Photolysis

2.9 years (t
1/2)

123. 342 sEH=FH7Is4

)

A=z CAS No.

EAE Et

e

OII

0=
It

H o[ X|: 14
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[34™ Novec™ 72DE Engineered Fluid

HE ©A None AZIE AL 2 [AERS ANERARS Azels NEAS
RE 2N B2
x| ot
1,2-Trans- 156-60-5 Al A=als SEt2/2 28 A [2.06 INE=AcrE=4
dichloroethylene Bioconcentration F=o| 21
Mixture of 2- 2001-3-1742 AX27F AL 2(XEQI2 INI=2 8= N/A NIy E=1
(ethoxydifluoromethyl)- FE 26l £
1,1,1,2,3,3,3- x %=
heptafluoropropane and
1-ethoxy-
1,1,2,2,3,3,4,4,4-
nonafluorobutane
Mixture of 2- 97-3-723 Analogous INE=458=3 SEtg/E 2HlAH 4.0 L)
(difluoromethoxymethyl) Compound o 27
-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 Al x2S 2EtE/2 2HfAH [4.0 ClE==1oN
(difluoromethoxymethyl) Bioconcentration F=o| 21
-1,1,1,2,3,3,3-
heptafluoropropane and
4-methoxy-
1,1,1,2,2,3,3,4,4-
nonafluorobutane
124. E2 0|54
ANEels. MAMEE AR M =AY Zol5tA 2.
12.5. 7|EF 7ol HE
A= CAS No. ES oy Jts4 X7 2t Jtsd
HE A A= AEIE AL ERE fISiAM | KERIE AL 2R/RE flSiAM SEXR
sS4 %3 2=
1,2-Trans-dichloroethylene 156-60-5 Az7F glAL 2/E 2siAM [RIRTF AL 2R E fldiM S2X
=X 23 i
Mixture of 2- 2001-3-1742 0 A=Ib AL 2FE fIHM =4
(ethoxydifluoromethyl)- fIS=3
1,1,1,2,3,3,3-heptafluoropropane
and 1-ethoxy-1,1,2,2,3,3,4,4,4-
nonafluorobutane
Mixture of 2- 97-3-723 Azt AL BERE QM |RI=27t glAL ERE Qi SE%
(difluoromethoxymethyl)- E e = fIx="
1,1,1,2,3,3,3-heptafluoropropane
and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonafluorobutane
— x —
13. H7[A] Fo|A}st
13.1. H7| gy
(23 Hol HAIE 8o m2t) WES/E7IE HI7ISH L.
13. 2. HI|Al FolArtg
S5i7HE AP Z|A Mol HZIE2S HYIE A, HY| M ZH, 57 H7|E SZEA A~ZHe MAESE 1y
= 22t BHA FIF A=9| ALE0] HRsich e ME2 =2d 4 (HCI/HF/HBr) & 27e T US.
AMNd=2 g22d =28 ctEs Aojo 2. MEsh HI7|2 Hol 2si dol=|X| fUus 29 2Htnt ![-st
SIEA(MAES Mol w2t IFEEE 2Fsc seE/ZeE/ZME)2 oFY| /el ALZE g 87+ ¢
HH 7| S2M D24=of Eate[0 ChRO{MAM H 7| =lo{Xof etct.
HOo|Xl: 15 & 19
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14, 250 TRt B

14, 1 =8 &

N HEMHE: i glS.
2a0lMel B SF (1N0): HE %S

20Me BN ST (IATA): HE 813

27|(ZW) 53 HE 93

HURHE: T 8IS,

ABRIE B8 EE 24 SH MBS L WUt YA s SEE oF g oY %S

15.1. o™, Az, & 1A/ 24 E= E8E So[¥el 85

== M ER| AE)

AtMIgh Atete et AM2|Aol|l 225tA2. O] MEFS TFHMHE2 =tet=FHa2|He HAE & S8 A
gho] MEE = US. FIEEI E25tH HlFME ARSI, o MRe Fd ac 2 2t =2
se|Hel e Estl US. 5 Mot Atetol HEE 5 UAGHCE AME 82 Bof FAMo 225t
MAI2. O] MF2l T 24t CEPAS| MA=E S5 RUS E5t2 U5, o MEF2 ME2 3t =2
o| gtd zlof et =X[E FEFEch 2ZE 422 3 IECSC 88 E5tl AL A teolet. of
HMEZS 74 24 TSCAS| &tst 82 2F AIEE Eict. of ME2 & 25 74 4= TSCALME
2lo| &4 FEol LE =0 ASLCE

AbMISE AtEr2 SR A2 Aol 22fstA 2

X2 el S.

et At sl =2 :1,2-Trans—dichloroethylene(156-60-5)
SI7IEA S

EHAZ A RS,

ZAstA =M AHE R 11, 2-Trans-dichloroethylene(156-60-5)
ExAHUZICHAFE R 1, 2-Trans-dichloroethy | ene(156-60-5)
CEI|=MHEE2:1,2-Trans-dichloroethylene(156-60-5)
GRS PSE=S SR R=gs/E=

2™ otME DA (PSM) HMZE CfAHE2!:1,2-Trans-dichloroethylene(156-60-5)
sista A ate| ol 2/st A

S22 Yels.

SI7IEA | Eels.

MetE2:dgels

X =2 el s.

AtDCHH|E2 S Sl S .

HO|X|: 16 2| 19
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|

N

7|
At

o= otd a2l ol 23t X
d=2 EREA %S

7|=2e|Holl 25k
govl=

Et =i & 2=Hol 2t A

o] =
=R7e=1

1

6. O el At

16

. RRe| &4

3M test data

ACGIH(Amer ican 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 lIdentification/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

oM H 74 5 EH(KOSHA)

=g atd skl ststE 2 HEAAR(NCIS)

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

HO[X|: 17 2

19



[34™ Novec™ 72DE Engineered Fluid

- 524} test data ¥ E&F

- TERA (Toxicology Excellence for Risk Assessment)

- Toxic Substances Control Act Test Submissions

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

16.2. == =M X} 2013/02/26
16.3. 7Y S 2 =HF HH LR
ME B3

ZE W™ L KX}:2021/12/22

16.4. Z|EL S EelS.

Halxeh: 2 SHAMEAXZ(MSDS) 2o A= E= HAte| ZEg 7|Hte =2 otn{ Ll AAo| & HE
gt XA E2 EUHE YA, GAle = SHATUEAXZL| ALZ0 wE ofet &4, Tlsf 52 F4
Soll tish o HA Mel(=Lf ol olgh 2FAtEE Meleh) S XA 5. 2 SEAHMEHARS] F
Bz 71ME e HEL AFE X oo ClE 82 AMEE AL 2 S2 3 S (AHM) AlEgste A
of thelM w235k B& = US. Ool3iet o|REZ, 40| 2 M ZFo| oA L2 o[E& ALE FHof
et ®MZzo| Metde AY HAESE A2 il SRE.

staAMa|dol BRI HAXIZ(MSDS)= www.3m.com/kr oA &l I8,

HO|X[: 18 2| 19
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