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[34™ Novec™ 72DA Engineered Fluid

=2 o 2 24 X} & (MSDS)

X2 2023, 3M Company. HHH AF. 2 SHMUHMEAXIZ(MSDS)= M MES HAESH AI2S Qs S5o=2
Cteot 22 Me2 510 SA /52 cRREIJHHEE. (1) 8 S2ANEAXNE | 43 ME= 3ne
AE ME FZ2|7} glol= #HZglol /2 a2 sz =ofof &. (2) SAE = 20| Mmoo AL XA

o
A olS8 7| fl3t BMo= HESAE ofF.

=M & 17-8391-9 HE #HS 5.01
aeel: 2023/12/19 CHA & : 2021/12/22

2 SEMEAXIZ(MSDS) £ Attt B AR o w2t MRS,

1. BEtA E3 3| Alof| et F&

1.1, &EY
3M™ Novec™ 72DA Engineered Fluid

MSDS S :AA00437-0000120721

.—,I.I__I
A8zl AR, oBY|7| FHIE EEBI0 USHE Fulof it 7t W0l it AL MBS AZBHA
2., MY o =Y S0
NER k!
Novec™ AIXILIOIT RHE HY oBZul L 2ABI|7|e MHS Sl 2
D ceretr S8sl0f ALRE. B ABO| 21zke] Mol o[4S E 24| Zof
Novec™ Boll= 1 e ESol of HFEE oM ok, olof theH BlAE 2ot o =
= Al FMZsior ¥ i ZR8 A2, M EMSD(TAL AFH AIE)E SIS M MEol ME
ofjsiof o EXo2 o|BE, Xof ME U 3 B0l YA 22 FTMOR o7t T2 S| oA %
E S MBo| ALBEE HS XKD AUS. LHIKE M ENSD Mol FXE SHOR ALBEILL S
o
(=]

g5s 49, 2
== FDA S
MBS AL B

Ofn

M oo

S X 21 MEel MESt AIZETo WA AIREES Holst Z™sts MAS ZD AS. ol M A
Zo| AtREZRo|| thel HIlstD, AXSI0, AIRSt=s =2 o Ciekst £ Aon] 3 HEQ Al L AL
EXo| des o|& = A, olgist = HEE2 AFEXe| XAz EXMoo DRSHA 7|gkst7| w20 Al
2= M MEZ0| EX 2% ¥ o = 28 Hofof| Matstn MAESH X| {2 S Hotstn ANMST E H
X A HE AH, 2F & XFS =5t HWo| 2E.
1.3. 22X H&

SAMY: Sht=Eme|

T ME5EA ASEZT QAIHUZ 82, 195 (%)07321

M 5}: 82-2-3771-4114

# A0 E www . 3m. com/kr

72X 82-80-033-4114
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[34™ Novec™ 72DA Engineered Fluid
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[34™ Novec™ 72DA Engineered Fluid

stetEdY =gy CASHS & AHH|ERE (%)
s

1,2-Trans-dichloroethy lene 1,2-DICHLOROETHYLENE  [156-60-5 63 - 70

Mixture of 2- NEEGES 2001-3-1742 13 - 21

(ethoxydifluoromethy!)-
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- NI E= 97-3-723 5- 15
(difluoromethoxymethy!)-

1,1,1,2,3,3,3-heptaf luoropropane

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

nonaf luorobutane

Isopropy! alcohol 2-PROPANOL 67-63-0 1- 3

A EAXZ 7|ME FHHEE 2ol CfE FHdES M EAH & Rl A 2F7IF0 SfE =
o

| &5

bal

ol

4. S2zA 2

=0l S0{%E o
2 U2 =2 52 FA A2A 2. Btefol m7] 4 FHEIZE HASIAR. ASHM BASIAR.
SZH2 XA RE YoM,

ot 2ol HFot 22 MAHSA2.

gelgs o
AMEH BY|E 2 R, 2HSCHD Lo, REwe o
SEER

ele Hojd 2. BHCD iy, B we o

42 JtE ZL8 AL A%, 24 3 XA
MM 111 SMED| i HEE BAR
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[34™ Novec™ 72DA Engineered Fluid

4.3. Al o7 &gl U EHS X EI EHRst Aol st X[AAFE
GRS e
5. E4 - S A CHx EHH
5.1. A (Y ExHsH 235
MAESH &SV E AFESIAL.
5.2. SI&t22 E2 ESEZEE MI[= EF [llM (of, A &4 {Si=2)
Closed cup Aol w2 QM2 gleL) QM /ZeM FI] =22 g8 = UGSt
A8 2dlE == FAE
=3 =7
A LS ERA AL
| &SE EFA oAz
A A HAAz
Hydrogen Fluor ide HALE
5.3. x| FQr Al 288 HEF A of =X
s Zleteflst EHE E5 =X= e A2 =2 ofAt=ICt
= -
6. +& Al Al CfxgHH
6.1. 2l E 235517 fsl 2est =x Alg & Hs7
2013, =2 2 EHE!EF 2 ImskAl. g Zd. AMMEE S22 BUSHIAR. HESZE F&EE AL,
2EE SZHM REZR}S of, =M AAAM sl et Z|AMel BI|E Sdll EAAI|IHLE SIE
Hi EAl7A 0k, JiQl E5 ZEH|d EshM= SR HHEAXZ(MSDS) 2l 8#H =& EZSHAL
6.2. 842 H35517| fsl 2t =X[AIE
tHo 2 HiESIHX| oA, 2 20| REHIIS M, st-Eo|L SEFTALE FUHX| ZEF 557 S
2 UoA2,
6.3. M3t == MHAH g
FE HaA WIS BF MASKHAIRZ. FESS EESHAR. FESZT FHOA ZY A, HIELIOIE
ZM(Vermiculite), = AUHMOZ 0|75 & 7| SEMZE oA, AXME wWrix] 235 A
£ Ao IR, % 228 7l =221, dd, &8dH /&8s MAHSK 2as e Ad. 5=
= 223 Jlstt Ho| RoA|, HMgtst 7IJ-F01I olsl =&0| sel=E 2y 7o d2 A, AH 2 AHst
o Ue A7} MEASH HMAHE BHE THEE HAHSAIQ. AlMEH 27|82 272HS 87|62, 28X A1E
Xl(label)nt S XM EAXIZ(MSDS) Ate| oFM O =EX| AlSES o1l E=FsiA. 7|8 2He A, F
HE 22 z/oist we| g2 w2t XYE 7|22 H7|5HA 2.
=
7. Fa ¥ X Edd
7.1, eHMFZ2™
HE20| &FE0 AUS F= JA2EZ Fo510] ¥ A, AMABO|L MEES2ZT ALE Jts. ZHPEZ CHE
23 4 =) 32 22l =2 A, 23X - F - 7tA - 0|AE - BT - Axgole] g8E ISR, =,
&8 ol50 =X ZEF SIA2. o MES AIEE Wol= HAHLL, oA AHLE §HsXA| oA 2. FZF =
HO[X[: 4 o 22



[34™ Novec™ 72DA Engineered Fluid

o= 32 22 WA 42, o= WESIK o2, MED|(of, Fi, AEAS)olel YA
st . 29: 0] ME AT 62 Hlle Es 2doZl = AL FilM 25 SRS MMAZ =
of, ATR, 2E Y SA AS WAL
7.2. ot A Z 9t (mSlof & =HE EEHE
7171 & == 2o Eatset A cholsh 2 H st MEe AW A2 FE Hel HaE 24, 38C/100FE 9 X|
Uds 2ToAM BEast A AEV|Z2ZEE HWe| BEas AL MM ZEE YHel Eae A

_ - —
8. &UIX| 2l JjelHS

8.1. 3t5t=He L&I|E, Y=Y &IIE S

A ST
3T M Ee WA I REd= Z[AM=of UAX[TH ot Foll VM X 22 AE2 O =ZEo tfst &Y
CEI|FO| gl ALY,
G CASHS |72 =EI|E E T

= AEH
1,2-Trans-dichloroethylene |156-60-5 |ACGIH TWA:200 ppm
1,2-Trans-dichloroethylene |156-60-5 |&'=0ELs TWA(Gaseous and vapor) (8

hours) :200 ppm

Mixture of 2- 2001-3-  |Manufacturer |[TWA(ZE O|MZX =
(ethoxydifluoromethy!)- 1742 determined &h) 1200 ppm(2160 mg/m3)
1,1,1,2,3,8,3-

heptaf luoropropane and 1-
ethoxy-1,1,2,2,3,3,4,4,4~
nonaf luorobutane
Isopropy! alcohol 67-63-0 ACGIH TWA:200 ppm;STEL:400 ppm [A4: Not class. as
human carcin

Isopropy! alcohol 67-63-0 St=0ELs TWA(8 hours) :200
ppm; STEL(15 minutes) 1400
ppm
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|=ZArA 2| 3| 2|

AIHA : o]kl 9 A 5hs|

CMRG : EIEE2& M=ol £ x|H

SH=0ELs : sh=. 3tEtER T B2l EEe & BF
TWA: AIZEHEdE
STEL: EHAZE =
CEIL: AfstM

8.2. HHst B mal

= o
G|, 17|, Jkx, obK, B7|, Ameo] S8 BEBAL BY =3 J|F o5t BIIRRE =S Ba|s
7| Slsh Qursol 5|4 B|ME| mE R uf7] HAS ALBSHAI. St B[t SRS 2 AP, B8
7| B MHB AR, 7| SEE W2 BU 55 0oz RSV S28 #7128 HMBsHA

HO[X|: 5 o 22



[34™ Novec™ 72DA Engineered Fluid

]-O

8.3 72l ¥ &3 (PPE)

=/d= ES

=/otHEe ESE 2|5t ES 7o ME 3 AIBE2 &EYUle ZuE EUZ & A, E/otHREe ES5&= O}
= FHAIEGES E A

1 714 12

& HS

Mol ALS Z=HAME stet 25 Zho| 25X g&uct. azut MEo| n2d Ao HF7F gy et
= AFUCE olzst A== Y= MEe &Zu ESX|0IE FESIHAIR

M HS

el S

$EIIHS

arekd]| S E7|FI7F EREHX|E ZA-HSY| /el =& "opt 2ee = Act ek SEI|FIF 2esickH
A s57 25 20| UARZN SFI|TFE AMESIAL. =&HIte ZAIE HIHCE Fg &2
Z0|7| flall chse $&7|7 EIYe 2R MEISIA|R:

F0slet2E vhHe = My dhs oA

FI1eEEE datse ARS 7|20 =2 o= Aot

9.1. Z|2X8¢l ga|stetd Mol ojst A

2| zH( E2| & AEl) ol x|

£ 22X HEf: oM x|

A 2

H A oFsH Al

HA o x| A2 U=

pH HEUZ

== #H/ole HEHZ.

Zc 8/ =71 #= H/Ec 8 45 =

oI5k OI5tH fle [ AM/ASTM Method D-3278-96 e-12 HIA
E

E T /T/]E' A=

olstd (A, ZIA) shEels.

olst = EY He(s5HEH 5.9 % volume [ &7 Al'eldte ASTM Method E681-98 (per
Annex A1) ]

ol E= i Hel(aksh 14.5 % volume [ &7 A& et ASTM Method E681-98
(per Annex A1)]

71 47,995.9 Pa [@ 25 T ]

Ho[|X|: 6 & 22



[34™ Novec™ 72DA Engineered Fluid

- |

Jlde /s AEI|YHE 2.26 [@ 25 = ] [Ref Std-AIR=1]
S(YE) 1.27 g/ml
o 2 1.27 [Ref Std WATER=1]

Z=(10% 0|35t)

ol

o
AIE S

17 (o[ [ = o
oo

SEIZ/E BHlAHT A2 g2

oAdrst 2 408 T
=25 2 HEUZ.
HE 0.4 mPa-s
3dSd RIS 889 g/l [H/AE £t/ .South Cost Air Qual Mgmt Dist]
HME 34N 100 %
VOC Less H20 & Exempt Solvents 889 g/| [EH/AE &/ :South Cost Air Qual Mgmt Dist]
=X AE =

10. SFMAM gl H}%A—l

o —-O O

N2 £¥ x7 ool SH BUSH WSTH US - of MMoIM HH2AS T A,
0.2 Bfstx| oty
or% 3t

10.5 Tslof & E&

z87|

ZH SR

10.6 25 A MM== FHEE

2% =2
A ASH EbA 25 MEoM - de| S5 =A

| et h 2T MSElM - Dol I8 =

PRy 25 MSooAM - de| Iot =A
Hydrogen Fluoride 2F ASstoM - de| Fsk =A
Per fluoroisobutylene (PFIB) 25 ASstol - de| Fs =A
75 37, 7t&, oA 25 MEoM - de| 35 =A

HANAl Foll Bl E0 st LHS2 5.28 &1 AL

HZ0| H2= ALZo|L} MH|o] nZECZ M| =2 2F0 Z2EMH E5 AL HERELQE o|AFEA S

Zost = Boll MES MY = US

HO[X|: 7 o 22



[34™ Novec™ 72DA Engineered Fluid

£ THdEe ERI7F HES 2Hol 2o FE o, ot FEE MM 2 (Rolidd )2 GHS =7
of AX|EIX| b2 = UAS. £, THMEL 4 FEI} GHS =FE 91 7R olstel &Zo[AL, 74
HELZ Qg =&0| JIS3HA| g o, £ FHME st HAERS 54 HolEE HE Ao =4F
Bt ofHERE MM 2 (RalM EY) &5 FEA/EE MF0 H F T S 7#=0 d=X g

BAE Slo[ELt FAMR et Hol 7|&sA of 2L Cige UY YS YYAIY

Eolﬂg [[H

[= =] =

SEZ|2 A= 7[F, MAH7|, RE, F5, FO| #HALE, Zet Fof 852 A2 £ UZ. o329 FIHH
ol AuHsts xa

o Roll &
HEZ2 ALEsts S¢t m|fete| HF Al Azt XAi=2 olat=X| 3
=0 S0z
ST = A= At U$H ) MR, 85, ==, 40| 58 B4, Ozl AlY &40| LEHE 5 UZ
Sk
Slmm AT 25, 91y, TN, TES Al M0 UEY £ U, cigel FriMel Audss £
2l
2718 AL g8
18] &9 BEXTY| J&
SFUEA oA F&, 8715, E2, 2S=2€S, 7HE, USAY =3, ofse ¥M, ofX[Y g, a2l
9_|AI'='|:I 9_[ =EALS OIO%I 2 ol
= o S o= =— T AT .

3% TeMES BE { FRFol= JIM =0l AUX|EH ot Zoll Z|M =0 UX| F2™, HO[EIF fAAHLE
= o 7
=

M %gl
0|8 FE 3 &t
ME dA £ A2 8lS; ATE Al4k>5,000 mg/kg
ME ™A =Se-37| A2 @1=; ATE AH2b50 mg/|
(4 hr)
ME SA o3 X2 8lS; ATE A4E5,000 mg/kg
1,2-Trans-dichloroethylene o & E7] LD50 > 5,000 mg/kg
1,2-Trans-dichloroethylene 24-37| HE LC50 95.6 mg/|
(4 AIZH)
1,2-Trans-dichloroethylene MF HE LD50 7,902 mg/kg
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3- o &£ LD50 F=XX| 2,000 - 5,000 mg/kg
heptaf luoropropane and 1-ethoxy-1,1,2,2,3,3,4,4,4~
nonaf luorobutane
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3- =Se-37| HE LC50 > 989 mg/|
heptaf luoropropane and 1-ethoxy-1,1,2,2,3,3,4,4,4- (4 A1ZH)

Ho[|X|: 8 & 22



[34™ Novec™ 72DA Engineered Fluid

nonaf luorobutane

Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3- M % HE > 2,000 mg/kg
heptafluoropropane and 1-ethoxy-1,1,2,2,3,3,4,4,4-
nonaf luorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- o £ LD50 o|Ato| & Zolzt =HE 5,000 mg/kg
heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- =-371 HE LC50 > 1,000 mg/ |
heptaf luoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4~ (4 AIZH)
nonaf luorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- M % HE LD50 > 5,000 mg/kg
heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
I'sopropy! alcohol | £ E7] LD50 12,870 mg/kg
I'sopropy! alcohol =4-37| HE LC50 72.6 mg/|
(4 AIZH)
I'sopropy! alcohol MF HE LD50 4,710 mg/kg
ATE=5 & =M 0of| A%
T8 SAN e XS
ol g 3 i
HE MA AzelS | XAHEIL AL BERE M SEX 23S
1,2-Trans-dichloroethylene =2 ZA5te| Xt=
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3- =% =23 A= 8ls
heptafluoropropane and 1-ethoxy-1,1,2,2,3,3,4,4,4-
nonaf luorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- E7)] =R A= 8ls
heptafluoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
I'sopropy! alcohol Chekst =25t A= S
=5
Mgt &4 EE XTY
ol& 5 #
HE MA AzglS | XMHEI AL BRE fSiM SEX 23
1,2-Trans-dichloroethylene E7)| EELo X5
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3- =] E2st A= S
heptafluoropropane and 1-ethoxy-1,1,2,2,3,3,4,4,4-nonaf luorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- 1= R A= gls
heptaf luoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
I'sopropy | alcohol =% A 25 K=
o] £ nfoly
ol& £ &
M= MA AERS | ARV A ERE fISIM SEX 2
1,2-Trans-dichloroethylene eS| AR flAHAY 2ERE fISiM SEX 23S
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3- o | 27X 25
heptafluoropropane and 1-ethoxy-1,1,2,2,3,3,4,4,4-
nonaf luorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- I | BF=X 25
heptaf luoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
I'sopropy ! alcohol ZlHm g | BF=Xl 25

Ho[X]: 9 9

22



[34™ Novec™ 72DA Engineered Fluid

2ozt
ol & 5 wt
HE MA AzelS | XIE7F AL 2RE Rl S2X 25
1,2-Trans-dichloroethylene AEeS | AR AL BERE fI6iM SEX 25
I'sopropy! alcohol AzelS | XIE7F AL 2RE fI6iM S2X 25
s&7| ooy
o|& 5 4
ME ™A AEeS | ARV GAHY BRE flSiM SEX 23S
1,2-Trans—dichloroethylene AERS | MRV A 2RE fIsiM SEX 22
I'sopropy! alcohol AEQS | ARV GIAHY BRE flsiM SEX 23
MAMZ HoldN
ol g £E i3
HE MA 2SS | AR flAHHY ERE fI6iM SEX 23S
1,2-Trans-dichloroethylene In Vitro | Bole/M ofH
1,2-Trans—dichloroethylene In vivo #HolelMd ol
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3- In Vitro | Bo|e/d ofH
heptaf luoropropane and 1-ethoxy-1,1,2,2,3,3,4,4,4~
nonaf luorobutane
Mixture of 2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3- In vivo #Ho| A ot
heptaf luoropropane and 1-ethoxy-1,1,2,2,3,3,4,4,4-
nonaf luorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- In Vitro | H40| &M ol
heptaf luoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
Mixture of 2-(difluoromethoxymethyl)-1,1,1,2,3,3,3- In vivo Hol&A ot
heptaf luoropropane and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
I'sopropy | alcohol In Vitro | #Hol&ld o}
I'sopropy! alcohol In vivo ol A ot
ety
ol & FE 3 at
HE AA Azels | AAES AzIt AL BERE QshM BEX 2
1,2-Trans-dichloroethylene A=Eels | AAES AzIt L BERE QsiM BEX 2S5
I'sopropy!| alcohol =¢ HE S8l Zart AX[TH, O HolE= EFE
2ol 5&5HA 2ot
FRREIY
Mal 4y Fof
o|l& FE wt = A8 Aot &y
HE MA AZ2RS | A2V AL B2FE fl6iM 52 | AES | A=ESlS A=els
x2S
1,2-Trans—dichloroethylene ¢ grMof| chst 2&F ololEf7} els HE NOAEL 24 7| MU S
mg/ | of
Mixture of 2- =4 grMof st 2F ClolE7} gls BE NOAEL 260 AAT|ZH
(ethoxydif luoromethy!)- mg/ |
1,1,1,2,3,3,3-heptaf luoropropane
and 1-ethoxy-1,1,2,2,3,3,4,4,4-

HO[X|: 10 2|

22



[34™ Novec™ 72DA Engineered Fluid

nonaf luorobutane
Mixture of 2- = ot7iol Malof st &&F7F ololE HE NOAEL 129 1 MIcH
(difluoromethoxymethy!)- Fels mg/ |
1,1,1,2,3,3,3-heptaf luoropropane
and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
Mixture of 2- ¢ 7ol MAlo| st E&/7F ol | HE NOAEL 129 1 Mich
(di f luoromethoxymethy|)- 7t els mg/ |
1,1,1,2,3,3,3-heptaf luoropropane
and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
Mixture of 2- = 2o st & Clole7t els HE NOAEL 307 AMT|Z2H
(difluoromethoxymethy!)- mg/ |
1,1,1,2,3,3,3-heptaf luoropropane
and 4-methoxy-1,1,1,2,2,3,3,4,4-
nonaf luorobutane
Isopropy ! alcohol t7io| MAlof| ot 2771 ool | AHE NOAEL 1,000 | 2 MICH
7t s mg/kg/day
I'sopropy | alcohol 7ol MAlo| st 2F/7F diolg] | HE NOAEL 500 2 MicH
7t s mg/kg/day
I'sopropy!| alcohol A grMof cHst 27 HlolE{7}t el HE NOAEL 400 7| BT
mg/kg/day oF
Isopropy ! alcohol =g 2o st & ClolE7t els HE LOAEL 9 AT ZH
mg/ |
AL O
T
ol & FE 5 L
HE ™A AzeS | A= A27b AL 2R/RE 2l SE2X 25
1,2-Trans-dichloroethylene 2GS | A=ER] A=27b AL 2R/RE 2l SER ZS
I'sopropy! alcohol US| RA=E A2It L B RE fsiM ZEX 23S
EHMHEI| &}
£ ENEI| S4-18 =&
ol & £E it 5 A8 Z ot & dE
HE AMA INE=AcrE=4 AzIt AL B/ E s | AEESL INE=AcrE=4 0
SEX %S =
1,2-Trans- = A | S8l Znrt AX[TH, O olzk NOAEL A= A=l S=r
dichloroethylene Hole= 2FE ¢ls &2t RS g E
x| ofct
1,2-Trans- =] Sl 2o AX|gH O NOAEL A= INE=Ac7E=s
dichloroethylene Hole= 2F& flsl 5&9 RS,
x| kot
1,2-Trans- o H EZ E= 7|52 g2 HE LOAEL 4,500 | RIZ iS5l
dichloroethylene = US mg/kg g3
Mixture of 2- =4 SEAel Anpot AXH, O 7H NOAEL 204 17 &
(ethoxydi f luoromethyl) Hole= 2FE ¢ls &2t mg/ |
-1,1,1,2,3,3,3- x| gkct
heptafluoropropane and
1-ethoxy-
1,1,2,2,3,3,4,4,4-
nonaf luorobutane
Mixture of 2- =4 S5 A= EFEX 23S HE NOAEL 989 4 A2t
(ethoxydif luoromethyl) mg/ |
-1,1,1,2,3,3,3-
heptaf luoropropane and

HO|X|: 11 2
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1-ethoxy-
1,1,2,2,3,3,4,4,4-
nonaf luorobutane
Mixture of 2- &g AMAEA =2REX ZS 7H LOAEL 913 10 &
(difluoromethoxymethy | mg/ |
)-1,1,1,2,3,3,3-
heptaf luoropropane and
4-me thoxy-
1,1,1,2,2,3,3,4,4~
nonaf luorobutane
Mixture of 2- &4 A E ZhEf 2REX 2 74 NOAEL 913 10 2
(difluoromethoxymethyl mg/ |
)-1,1,1,2,3,3,3-
heptaf luoropropane and
4-methoxy—-
1,1,1,2,2,3,3,4,4-
nonaf luorobutane
I'sopropy! alcohol = SEMEA AH| E2 = #7|5E ¢ oIzt NOAEL A= NI =1
= UAF N,
Isopropy | alcohol ¢ SE A= S2dxel 23t AXgH, O olzk NOAEL A= NI =1
HolEH= 2FE ¢l S&°t n=.
x| kot
I'sopropy! alcohol ¢ HZ AAH 2REX 2S 7| x| NOAEL 13.4 | 24 A|Zt
a mg/ |
Isopropy ! alcohol o3 ESFMEA x| ES E£= 3|58 doZ elzt NOAEL A= AEels B
= AUAS n=. £ e G
=3
Y ENII|SH-UECE
0|8 FE EXaU| 51} 13 3 Al Z o} EHE
HE ™A AEels | AES AzIt AL 27 E QsiM | RIESL INI=2% =1 0
SEX %S =
1,2-Trans- =4 LH2d|A | ZH | EREX 2S HE NOAEL 16 90 &
dichloroethylene AR EEE HEE | mg/ |
SE71A
1,2-Trans- SES MZE s gk =REX AZ AHE NOAEL 2,000 | 14
dichloroethylene mg/kg/day
1,2-Trans- F =R =FEHX 2S HE NOAEL 125 14 =
dichloroethylene mg/kg/day
1,2-Trans- [SES AME | HAA | 2REX 2S5 HE NOAEL 2,000 | 14 =
dichloroethylene SEIIA mg/kg/day
Mixture of 2- =4 2| ME Es =FEHX 22 HE NOAEL 263.4 | 4 =
(ethoxydi f luoromethy | gzt | 3714 mg/ |
)-1,1,1,2,3,3,3- | A% | W&
heptaf [uoropropane Al A | 2
and 1-ethoxy- = | =8H | H
1,1,2,2,3,3,4,4,4- AA | AEA
nonaf luorobutane
Mixture of 2- MF o | ZH | AME | EREX 22 HE NOAEL 1,000 | 28 &
(ethoxydi f luoromethy | e o | AE mg/kg/day
)-1,1,1,2,3,3,3- | WEHA | &
heptaf luoropropane 2= | =gH | A
and 1-ethoxy- AAH | AMFA |
1,1,2,2,3,3,4,4,4~ SEI|A
nonaf luorobutane
Mixture of 2- =4 2t BEREX AS HE NOAEL 155 13 &
(difluoromethoxymethy mg/ |
1)-1,1,1,2,3,3,3-
heptaf luoropropane
and 4-methoxy-—

HO[X[: 12 2| 22
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1,1,1,2,2,3,3,4,4~

nonaf luorobutane

Mixture of 2- =¢ i, ol &5, e = P = HE NOAEL 129 1 F

(difluoromethoxymethy Hez| 7=t mg/ |

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

heptaf luoropropane

and 4-methoxy-

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

nonaf luorobutane

Mixture of 2- =gl A OE | W =FEHX 22 HE NOAEL 155 13 F

(di f luoromethoxymethy SH|A | f{E mg/ |

1)-1,1,1,2,3,3,3- | =&H | HA

heptaf luoropropane A | 25 | A4

and 4-methoxy- A | &= | MZE

1,1,1,2,2,3,3,4,4- E= 2 | 55

nonaf luorobutane 7| A

Mixture of 2- MF L2d|A | ZH | =FEHX 2= HE NOAEL 1,000 | 28 &

(difluoromethoxymethy AE | =" | mg/kg/day

1)-1,1,1,2,3,3,3- HoAA | MAA

heptaf luoropropane | & | 2% ==

and 4-methoxy- gz | SEI|A

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

nonaf luorobutane

I'sopropy ! alcohol =4 AME s gy 2FEX 2S HE NOAEL 12.3 | 24 &
mg/ |

Isopropy ! alcohol =¢ A =FEHX 2= HE NOAEL 12 13 F
mg/ |

Isopropy | alcohol HF AME £ g =FEHX 2= HE NOAEL 400 12 F
mg/kg/day

gol wol

NE 1

ME A AzIt AL B/ E siAM SRR 2S5

1,2-Trans-dichloroethylene AzoF glAL 2FRE el BS2% 2S5

I sopropy!| alcohol AZ7F AL 2R/RE flSiM SEX S

FIl SMEHI} WRSIH 2 BAMNMEBAXIE(MSDS) AHHO[X|o Ue FToLE MESIHTZE HESIAIL

£3 Fd4Ee BRI HEE 2Ho o5 ™ E f, ofefel ME= MM 2 (Folld HFY) GHS EF

of AX5HX| bg = US. ¥ w2t MM 2 (Ralld IEH)dMe S EFY HEE FIixel

= ME 7tsE. =, 7YY ES &Fol njx= 2 HS EFE /IS HIHA| o[ste| BEO[AHLE, 74

dE2ez Qg £&0| JIs3EHA gt W, Ev YR Sl = =M HolEE HE Ao SdF

2Il oiHERE MM 2 (Rl 2[EH) 59 HEH/EE M50 A & 4 59 =20l HAX| g2
o]

oY M A
GHS BHY 31 22 XHE EIHZ ols) +HY B0l 2

HO|X[: 13 2f 22
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=

Efel =&

B2AE EF

AMEZ

3M™ Novec™
72DA Engineered
Fluid

Additive
Toxicity

Calculated- 48 A 24

>300 mg/ |

3M™ Novec™
72DA Engineered
Fluid

Additive
Toxicity

Calculated- 96 A|Zt

>190 mg/ |

M= Cas #

H2E 5F

Al

dichloroethy
lene

1,2-Trans- 156-60-5

R71A Efel
#2718 29 |dg
x|

48 mg/ |

2_
(ethoxydiflu
oromethyl)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
1-ethoxy-
1,1,2,2,3,3,
4.4 4~

nonaf luorobu
tane

Mixture of 2001-3-1742

=xF7 Analogous
Compound

EC10

2.37 mg/|

2_
(ethoxydiflu
oromethyl)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
1-ethoxy-
1,1,2,2,3,3,
4.4 4~

nonaf luorobu
tane

Mixture of  |2001-3-1742

I
B

Ju
>
og

EC10

2.37 mg/|

alcohol

[ sopropyl 67-63-0

I
b

Ju
>
og

NOEC

1,000 mg/|

alcohol

I sopropy | 67-63-0

10
g
i
>
g

NOEC

100 mg/|

2_
(difluoromet
hoxymethy|)-
1,1,1,2,3,3,
3_
heptaf luorop

Mixture of 97-3-723

I
F
n

Analogous
Compound

No tox obs
at Imt of
water sol

>100 mg/ |

H[O[X|: 14 2
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ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4-

nonaf luorobu
tane

Mixture of |97-3-723 =xF Al 72 A2t NOEC 100 mg/ |
2_
(difluoromet
hoxymethy|)-
1,1,1,2,3,3,
3_
heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4~
nonaf luorobu
tane
12.2. &RH & Z5lild
=z CAS No. HIAE Etel |X[&7(Zt ot dhal AlgZ 2
HEZ A None AIZ2IF A (RtERRlS AR8lS A=zols ARRlS
L 2FE ¢
M ZSEX|
2=
1,2-Trans- |156-60-5 Ay 28 & Percent 8 %BOD/ThOD [OECD 301D - IH 4t
dichloroethy Biodegradat i degraded EHIAE
lene on
1,2-Trans-  |156-60-5 Al ANzos 22l gFd |13 days (t [AIRRlS
dichloroethy Photolysis 7l (8718) [1/2)
lene
Mixture of |2001-3-1742 |Analogous 28 & MEA A4 |0 %BOD/ThOD [OECD 301D - IH|Af =
2- Compound e+ HAE
(ethoxydiflu Biodegradati
oromethyl)- on
1,1,1,2,3,3,
3_
heptaf luorop
ropane and
1-ethoxy-
1,1,2,2,3,3,
4.4 4~
nonaf luorobu
tane
Mixture of |2001-3-1742 |F=H™E 28 & MEX LA~ 10 %BOD/ThOD  [OECD 301D - IH| At
2- Biodegradat i T HAE
(ethoxydiflu on

HO[X|: 15 2
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oromethyl)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
1-ethoxy-
1,1,2,2,3,3,
4,4 4-

nonaf luorobu
tane

Mixture of [|2001-3-1742 |F=XE Azgle
2- Photolysis
(ethoxydiflu
oromethyl)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
1-ethoxy-
1,1,2,2,3,3,
4.4 4~

nonaf luorobu
tane

| sopropy | 67-63-0 Al 14 A
alcohol Biodegradat i
on

Mixture of |97-3-723 Analogous 28 &
2- Compound
(difluoromet Biodegradati
hoxymethy|)- on
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4-

nonaf luorobu
tane

Mixture of |97-3-723 Al 28 &
2- Biodegradati
(difluoromet on
hoxymethy|)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,

=
U\I

0.55 years |AIEGlS
(t 1/2)

N o
— [
OR &L
N
OfH

lal
[
i

86 %BOD/ThOD |OECD 301C - MITI
(1)

O 0z

- 1o

Jal
>
i

22 %BOD/ThOD [OECD 301D - |4

HAE

o 0z

- 1o

& kA~ |22 %BOD/ThOD |OECD 301D - H| 4§ &

BAE

o 0z

- 1o

HO|X[: 16 2| 22
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3,4,4-
nonaf luorobu
tane
Mixture of |97-3-723 Al ANzes ZEs gk 2.9 years (t [AI2BlS
- Photolysis 71 (8218) |[1/2)
(difluoromet
hoxymethy|)-
1,1,1,2,3,3,
3_
heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4-
nonaf luorobu
tane
12.3. M& SFH(s57I54d)
M= CAS No. HAE Efe] |X[Z7(2t i = AlgZ gHH
HZ A None AIZ2IF A (RtERRlS AIZels A=zels A28l
L 2FE 4
M BSEX|
2=
1,2-Trans-  [156-60-5 AlS NI E= SEZ2 /& & [2.06 A=2gle
dichloroethy Bioconcentra Hf A =2 =2
lene tion a
| sopropy | 67-63-0 Al A=els SEZ2 /& & [0.05 AEgle
alcohol Bioconcentra B Al 5=2 2
tion a
Mixture of |97-3-723 Analogous NI E= SEZ/E & |4.0 AzEgle
2- Compound Bl Al 52| 2
(difluoromet Bioconcentra a
hoxymethy|)- tion
1,1,1,2,3,3,
3_
heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4~
nonaf luorobu
tane
Mixture of |97-3-723 Al PNI=A s ZEZ/E & |4.0 Azgle
2- Bioconcentra Hf A =2 2
(difluoromet tion a

HO[X]: 17 2 22
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hoxymethy|)-
1,1,1,2,3,3,
3_

heptaf luorop
ropane and
4-methoxy-
1,1,1,2,2,3,
3,4,4-

nonaf luorobu
tane

12.4.

£ 0|34
ANEAS

o — o

12.5. 7|E} 5 H&

. ahMle Atgh2 F ZAtoll 22[SHA2.

M= CAS No. ES | JtsM X7 2cth5 Jtss

HEZ M = A=27F glALE 2R/RE |RI=27) AL 27 E 2I6iAM
sl SEX LS S %S

1,2-Trans- 156-60-5 A22F glALE 2RE  |RARTF AL 2/ E 2I5HA

dichloroethylene ?lshM SEA 23S SEX 235

Mixture of 2- 2001-3-1742 0 K27 AL ERE 2lsiA]

(ethoxydifluoromethy!) SEX 23

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

heptaf luoropropane and

1-ethoxy-

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

nonaf luorobutane

Isopropy! alcohol 67-63-0 A=z7F glAL BERE (KIRIt AL 2R/RE flsiA
oM SEX LS S %S

Mixture of 2- 97-3-723 Az7F AL 27E  |AE2TF glAL 2 R/RE fl6liA

(difluoromethoxymethy| M ZSEX LS SEX 23S

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

heptaf luoropropane and

4-methoxy-

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

nonaf luorobutane

13. B[7[Al Fo|Ag

13.1. H7| 4

H7[= &3H Hygo w2t Wa8=/87(& Hl7|stA 2

13. 2. HI7|A| FolAtg

S 7HE MAETZIAM 722 I A, 7 tHMEM, 7= 78 SZHEoA AzZbs MAE S by

= 27t Ho[A FIF A= 9| ALEO] tch, 714 ME2 =244 (HCI/HF/HBr) & &RE &k US.

0

Il
2
rok

ANdE2 224 =22 otEF U0
z Aol w2l A==

—

FHZIE "ol ool dol=X| fds 49 2zt 9/
stetEd/EdE/THE)E ChRI| 2lsl At

H| 0| x| :
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AH7Z|22AM U0l EatED CHROIMAM H 7= o0& 0F Fhot,

HE

o

14, 250 €

14. 1 =H
UN HS: sl i3
UN 1HUMY: oY U3,

SollMel fgd S5 (IM0): siE els

olMel e S5 (IATA): siE 8l
87(z%) Sa&: i€ 8ls.
feH=A: e s
ALBAPL 24 £ 2% Fthof #Es| & 22t JAHL Bt SHE of fd: sl el
15. #& x=E
15.1. of™, A, &4 7/ 28 E= 8= So[xHe S5
SEY QI ER| M)
ApMlet Abgt2 sh=Me|fo] 2olstAl2. o] MESl THME2 atstedelgel ¥As E48. 54 A
gto| XBd = AZ. FIEEI Z5tH HulEME H25HAI2. o MEo 74 4= U= 35t 22
HE|Hol Age Eotl UAS. 5 HME Atol HE3E 5 AL AAME L2 Eof FAMoll 22[5t
HAI2. o MZE2l 74 24& CEPAC| dA=2 S5 US &5t A, ol ME2 M22 3t =2
of &t mzlof et =X|E FEFECt2ZE 422 T3 IECSC #8S EFot AL ©H ofaolct. o
HMZEel 74 4= TSCAS| =tst S 27 AtgE EFeict. ol ME2 Z& 25 74 4= TSCAIHE
2lo| &y FEof Ld=of A&t
AiMet Atete st 2e(ol 22/5HA L
of HZF2| 7 HdEE2 iS5zt Z2 HY HAEE a2y UF

ZX =2 s,

e A =2 :1,2-Trans-dichloroethylene(156-60-5), Isopropy! alcohol(67-63-0)
722 s Eels.

EHAz| A RS,

AMASIAEZHMfAE R 11, 2-Trans-dichloroethylene(156-60-5), Isopropyl alcohol(67-63-0)
ELAHZZ i A=A :1, 2-Trans-dichloroethy lene(156-60-5), |sopropy! alcohol(67-63-0)
CEI|IEMHEE2R1,2-Trans-dichloroethylene(156-60-5), Isopropyl alcohol(67-63-0)
S8 HER YRS,

MM E TM(PSM) MZE tHAFEZE :1,2-Trans-dichloroethylene(156-60-5), Isopropy!| alcohol(67-63-0)
ststE A nta|Hol| 2§t A

S22 dYels.

728 eSS,

HetEa s EelS.

ZX =2 el s

Atooie| 22 S ElS

HO|X[: 19 2| 22
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A=t azHol ofsh A
=2 EREA @S

7| =zl 23t |
XNEH 7=

Jleb 2 % 2ol olst A

oo
NI=278 =

16. 1 82| &AL

16.1. At22| &X

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)
ChemlIDplus (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)

IUCLID (International Uniform Chemical Information Database)
Monographs and Evaluations

OFM H 74 5 THKOSHA)

=2l std a5kl StstE AN HAIA-(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)

H[O[X|: 20 2
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- SIDS (Screening Information Data Set) for High Production Volume Chemicals
- 35X} 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. == =M ARXL:2012/05/22
16.3. ™ == & =HZT MY AR
A zl’\ 3

2E WA L RF:2023/12/19

16.4. Z|EL:SiEHelS.

Halxgh 2 SHATEAXZ(MDS) &l U= EE At dHES 7|He2 Ad=gln, 4l 7|&E2
2 YAt ot B FESHX|EE GAts 2 SEMNMEAXIR S AL WE ot &4, Hof F2 Mol S
| tHoll ol A MA(IHHENM 275t 4FE IEIOF)Z XX gt&uct ol EE2 = 2
2AHX=O A=A E2 BL22 AL E= CFE MES2 84 AFESte 290l 7a5H] 22+ US
Lich olz{et o|F=2 UAE AHUO| 2/ =3t o Hg HEol Metdol tioll 1S AAZTF HItshes
20| SetHct. £t 2 SHAMHNEAXNZE A8 & ot YEE WEsSHY| flof MIEUct gk 5t
of MZEel &Y sextel 4=, Hsts MZF si7h/dl, 22 =8 & & 229 §rHa 58 Z&sHo

TUAXZEM siE =7t E% e ol 2 ArESol et &elol UEHCh

stasM|de SRt EAAZ(MSDS)= www.3m.com/kr oA &el J1=8t,

Ho|X|: 21 o 22



[34™ Novec™ 72DA Engineered Fluid

HO|X]: 22 o 22





