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|3MTM Novec™ 649 Engineered Fluid

£ 2 ot H 4 XL & (MSDS)

X ZHAH ,2017,3M Company.

oA A 2 SRCHMEAXIZ(MDS) = M HE2| HAESH AIEE &t E’“OE ct3o 22 MEs 512
SA 2/E22 CIREET} FEE. (1) 2 SAHMHMEBEAXNE W 245 MEE= Mel A MH Z2o|7t glol&
HZglol 22 Otz s Z=ofof g (2) SAIR = H=20| XEOf=HLE Y AHA 0|5 7| Qe S5
O2 HjlZ=ZME b=,

2M aF 19-2786-2 HE HE 1.03

ghsl ol : 2017/08/29 CHR 2015/05/06

2 SRMEAXIZ(MSDS) £ APt E A XM 39x 18, M41=xof ufgt MU,

—
v

SISt Z 1 5| Atof] et FHE

1.1, dMEY
3M™ Novec™ 649 Engineered Fluid

1.2. ME2 A1 Xt ALEAS| B

MABOZ0 ALBSHAR. 9R7|7] 22 AU=ZE ALSol7| @8t A0l otE ., Heat transfer application.
ALE H st

AM™ Novec™ XL O{E FAle= MY oz Hd| ¥ o&27(7(2 MAS 28t 2R HAHE Sof & oF ot
2t EE 0 ciekstH 8 =0 AFSE LU Lt

2 HMEZ0| elzte A|X1|01| o|AlE| = 2tH Zo 83510 AIBE+= 45, & Novec™ ill= 1 2 Z50 of
o FET o= oF ELCt,

olof st HIAE Z3l & Z2ZEZ2 FDA S5 Al MEslof & ofjf st AIRHC}.

HZE7t HofsEo] osHoz 928, A

M EMMD( XA £Z OpZl AP E) B& E=2
2 ZS207 olAlE # AE 28 ME XY= A

=
of ME o 3 MBo| UMM 5

2 SXlstn A&t
Z2~H|Xl= 3M EMMD &2 M EZ0| olz{st AlE0| ZXE FHoZ AIZEAHL =X ZstEFE HEQ Mgt
St AIEE0 WA ASEEE "Hotstn Zd-ste MAS2 ¢ US.
ol2{st M M E2| Al8==of sl TWotstl ZX™ st ALSSte =H2, Crgkste Zo| {2on{ AH|X[7F M
MEZ2 ALEstaA st AFE=Eo| Pakg o|& = JUAEH
HLi5tH o|E{gt =HES HEE2 ALEXte| X|Aln}t mctof] TRSH7| W20, AIRAE 2& X|He| & &
“*Ej} A8, 2% 4 X&Z =501 "otstn el MEo| EL3 Exo XMetsll EF AIESE ¥ 9
E AE =Moo Metetx| & & Fh=xsto Eobsts Aol Al
1.3. 324t H5
S|AbH: st M|
T MEEYUA ASET oA Z 82, 195 (F)150-705
X5} 82-2-3771-4114

Ho[X]: 1 2 11



|3MTM Novec™ 649 Engineered Fluid

H AOIE www . 3m. com/Kr
SHEHS: 82-80-033-4114

T
=
N
0
N
il
o
02
]
2
10
=Oé
>
0=
0=
Mo
2
)
0
=Oé
ot

off &

P273 4oz i ESHK| OHA 2.

H 7|

P501 ANY/XF/=IH=H Aol w2t HE=/E7|E H7ISHAL.
2.3. 7wolld - fled ERIIEN ZEEHX = 7(EF ®olld - EA

LHX|X| ©Z

slsHERT gy A HE e (%)
1,1,1,2,2,4,5,5,5-Nonaf luoro-4- PERFLUORO-2-METHYL-3- 756-13-8 > 99.9
(Trifluoromethy!l)-3-Pentanone PENTANONE
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|3MTM Novec™ 649 Engineered Fluid

solale o

HH =

AMMSH S718 A A AEfJ} F{ARH, oE =g s A
Hol2 o .

S3za 22

4.2. 7} % SA J3 ZM 1 X|HM
MM 111 SMHED0 et AEE HA|L
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ol st X[A[Abg

5.2. 3sf2d £2 ER=EFEH Y47 5 7oy (o, dA2A| &4y Rll=F)
Z0H0| EAZ Al HEHE L22 F US

=3 =A
2ALts} gha aLs
| A3} Ebas AL

Toxic Vapor/Gas ALE

5.3. B Tt Al 2ZE 25T FH ofg=x|

A 2k =z40| figst of MEL MA L2 M= LYol Jtse wf, LU AU £ LY 27
A7HAl & HSFe HH BE | HEX|, o} 52| cle| FH et ojAT, J2|1 Me| FHel L EE R
g 98 & Us Ae =Ae T 2558 dojof &

6.1. 2AXME ES35H7| 9ol st =X Alg & 25+
Holer 2. AM3E 372 BUIEAI2. HZoR RESAU, YHE BN REHUS o, HHe M
Qiod ol wal VANl BIE Ssf LMAIFIAL BIIE siEAlZORR. JHel 25 Fulo| BalAlE
SHOHEARIZ(MSDS) ol 88 B2 xS

23

6.3. 3l £ HAH Y

FE=S MR, FE=ZE FHOM AP A, HELOIE, XM (Vermiculite), £ &EUH2ZE 0|8
7ts g 77 EFME EeA. A=iE WXl S5 EFME Ao HISHAR. &F 22 iz
=2y, 7, 2EH S MASH R vEe A, 7EE =EE Vi Bol ZoAl2. Hutet

Zlzol olsf =&0| selE 2H E7/o 42 A, 7| 2HT A, FHE S FOfE w2 HUI=H
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|3MTM Novec™ 649 Engineered Fluid

of wet X HHZ[=2 HI|SHAL.

==
7. Fla ¥ AMEEHY
7.1. SHHFZRE
LHE20| LFEO US = U222 Fo510{ & A, RS MMHMES S| ZAH. MISO|L HMEE
SEZOt ALEIMS. Atdlo| &Sl FALE 712 SE0| Hel AL fle HAoM AFESHX| 2 AW, BFEe
Z HfEstX| oA
7.2, oHME A& WY (mlsfiof & =S EZEE
ZAF ZME TSHAI2. ET(7) EEl EAo| EESIAI2. 38C/100FE HXA| 2= 2TollAM HEarst 24 27|
EFE He| Hag A, o2 222 25 gHE| Eaet A EZA| offle 2R E He|g A
8. m&EWUXA ¥ IQIESH
8.1. stet2Zle| L&EI|E, M= &I|&E S
A = E5HA|
3T M Ee WA I rEd= Z[A=of AKX ot Foll VM X 22 AE2 O =ZEo tfst &y
LEJ|Z=0| gle WY
sleEdY A HE |7 LEIE FII MY
1,1,1,2,2,4,5,5,5- 756-13-8 |Manufacturer [TWA:150 ppm(1940 mg/m3)
Nonaf luoro—4- determined
(Trifluoromethyl)-3-
Pentanone
ACGIH : o|=4tdeld3(o
AIHA @ o] &AM ets|
CMRG : =tet=& M =Alel FH X
SHR0ELs @ BHF. BlEt2AI 2alM fl¥zol =& EF
TWA: AlZEoFE"E A4t
STEL: THA|ZE L= ESHA|
CEIL: AbshM
8.2. MHst 35N e
MES 7ige ™ MAESE I 7] MH|E MR A, 7|/AH =% Ao 222 olsfl 220 22 =
HE A 2, dES ME0| =EV|E O|SIZ FXE = JULE MHEsH I Hi7|EXE ALSSto] &7
Al ZH. WX AT, JiA, ol BY], AZg o] 52 BEISHAHL BH & J|F Olste SVIRRE T
E£2 oelstr| s Lukdel M ET|MH| EE= =4 Hi7| HRE AFSSHAI. T ED|7F ZESHK| @2
4%, 387 25 FH|IE AFEsHA2.
8.3 7H el 25 7 (PPE)
=/d=3 £
T 257 2E€R
& HS
o™ stst=2 258 UL EHRSHK| 23S

HO[X]: 4 2
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|3MTM Novec™ 649 Engineered Fluid

AMA HS
shetels
S5IREE
otk AEF| HMEO|2ID HAXIH, A2 E M| 7igle 7| oA E ARSI,
LRGN wdS R
oteF MOjEX| gte HER FH It SMO| JUALE £& HEIF L XX $EJAAL 7] &
3} SEZ|F7F HA™s Wo{E A Rot= % dstoA = H &7 0lA3E AIBSHAR
9. ECI3Ety EM
1. 7|25l Ealstety EMof ofst ¥
2|2 S| X MEl) ol |
53 =2/H gH|: oM |
MAAH/EHM oFzte| HMI} A= FHSH Hx|
HAf o %] A2 U=
pH HEHZ.
== ™/0{l= ¥ -108 =
#Zc d/ X7 22 ®/Ec HY 49 T [@ 101,324.72 Pa ]
o|5lH: st S
s £ > 1 [Ref StdBUOAC=1]
elstd (1A, Z[A) RS
olst E= Zdt HR|(3518H FAPNE= PN =
Qlsl == Z4F H|(ASH FAPSE=PN Og%
S712t 40.4 kPa [@ 25 & ]
7| 9z 1.6 [Ref Sfa’.AIR—1]
HIS(YE) 1.6 g/ml
Allf 2 1.6 [@20 = ] [Ref Std-WATER=1]
gl x: =
83 =-non-water A2 g2
n-SEZ2/E 2HiAT A2 A=,
Alodgtst 2% HEE =,
=2l 2E AE 2.
HE: 0.6 mPa-s [@ 25 £ ]
AL A2 U=,
e RIS 1,600 g/ [E/AE &g+ calculated SCAQVD rule 443.1]

HME 2]gA

100 %
1,600 g/ [E/AE &/ :calculated SCAQMD rule 443.1]
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|3MTM Novec™ 649 Engineered Fluid
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UdI=Z
10.6 =35 Al MMH== FH=F
=2 Eal
Hydrogen Fluoride 25 ASsloMd - dol =5 =4
HZo| &RE AlZO|L} MH|el IECZ R =2 20 Z25H £5 AL HERLEZ o|aREd s
ISt = B0l MES MY = AS. 28 Es TH| IFH 59 MM wdsteE FEEOl duM 2
MMHEZA EFRE 5t =28 M & £ Uct.

Y TMMEC 2RI HHS Tl osf FFE O, olel HEE MM 2(RsA MO GHS BF
o Ux|tR k2 & US. E8, PAMEC =4 HEIL GHS ERE S A7Ix oI5t o|ALY, P
Moz ol 0| JHsEA| g O, EE TANE it CA2Fo| S4 dolEE HME M SN

D= MM 2R ) SR MESYEE MBS0 U =& B4 Sof 7o M=K e

CEEA
BAE SlolELt TAAR et HEo| J|EsM o BUe Cigol HY IS WHAIY
goge o

Aygate YeixAl o

g0l HEYS o :

HMES ALBSIE Sof motel W& Al AUSH 432 ofslslx| 2k,

of MES AIBSHE Dot &3 HHAl M2E KIS ofusx s,
o3
dLysre woAxx e

3o PHMEC WE 2 FRYlE IR0 UKD okef Eoll JIM= 0 UK kow, ClolE{7} AL
282 9l3t 228 dloler} s A
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|3MTM Novec™ 649 Engineered Fluid

=4 54

ol§ FE Z ot
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone 2 Mzt LD50 olato| & Zdolzt FHEE 5,000 mg/kg
o mch
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone M F MEJt LD50 olato| & Zolz} FHE 5,000 mgkg
of Hhet
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone E.z7| HE LC50> 1,227 mg/l
(4 AlZh
ATE=5d =S4 0f| &%
o HAN Es N3N
ol§ Z e
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone E7) =25 A= S
AE & 2 E=E (3N
ol§ Z 14
1,1,1,2,2.4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone E7)| =%t A= gls
ul £ ool
ol§ Z 14
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone 7|14 1 | Not classified
ol
ol§ Z s
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone Az2gS | RIRIF AL 2R/ E oA S2X £33
S&57| 7oy
olg 3 o
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone A=2glS | AR QAL BERE /sIM S&EX &3
MAMZ Hol/A
olg RE 48
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone In Vitro B{o|2 M o}H
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone In Vitro B{o| M o}
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone In vivo Bo|2 M ofH
oty
o= == z 2
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone A=Egle | ARG 27 gAL 27E fallM S2X ¢S
MA =N
44|, Uy 51}
olg 2E et 5 Algdnt £ 3
1,1,1,2,2,4,5,5,5-Nonafluoro-4- ¢ Not classified for reproduction and/or HE NOAEL 28 days
(Trifluoromethyl)-3-Pentanone development 20,000 ppm
1,1,1,2,2,4,5,5,5-Nonafluoro-4- f=a] ot7io| MAlof| Cist 2/7F ol | HE NOAEL AFM 1isj
(Trifluoromethyl)-3-Pentanone It gle 3,000 ppm Q oAl 7|
5

HOo|X|: 7 9 11



|3MTM Novec™ 649 Engineered Fluid

1,1,1,2,2,4,5,5,5-Nonafluoro-4- & =710 dAlof| cfst 277t dolH HE NOAEL AFM 1sj
(Trifluoromethyl)-3-Pentanone It gle 3,000 ppm 2 oAl 7|
s
1,1,1,2,2,4,5,5,5-Nonafluoro-4- sl ghMiofl CHst 2% O|o|E{J} gle Y E NOAEL NS
(Trifluoromethyl)-3-Pentanone 3,000 ppm Q oAl 7|
5
A0
T T
ol§ gE z ot
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone AzeUS | A=) AE2IF AL ERE Q6iAM SEX 22
ENE7| a2t
58 By =413 L&
ol& £E EXNFI| a3 at 5 AlEdT & HE
1,1,1,2,2,4,5,5,5- f=as] AMZAA Not classified HE NOAEL 2 AlZt
Nonafluoro-4- 100,000 ppm
(Trifluoromethyl)-3-
Pentanone
1,1,1,2,2,4,5,5,5- f=ad] AlEF ZERE Not classified 74 polA INI=RyE=1
Nonafluoro-4- Negative
(Trifluoromethyl)-3-
Pentanone
1,1,1,2,2,4,5,5,5- 5l A ZEEE Not classified 70 ol M 17 &
Nonafluoro-4- Negative
(Trifluoromethyl)-3-
Pentanone
£ ENA|SHUELE
o|l& £E ENFT| 51} ak 5 Algd E HE
1,1,1,2,2,4,5,5,5- =gl SE7|A Not classified HE NOAEL 28 days
Nonafluoro-4- 4,000 ppm
(Trifluoromethyl)-3-
Pentanone
1,1,1,2,2,4,5,5,5- Eal b | A& == g [ Not classified HE NOAEL 90 days
Nonafluoro-4- zt 3,000 ppm
(Trifluoromethyl)-3-
Pentanone
1,1,1,2,2,4,5,5,5- ¢ bl Not classified HE LOAEL 28 days
Nonafluoro-4- 1,000 ppm
(Trifluoromethyl)-3-
Pentanone
1,1,1,2,2,4,5,5,5- f=aJ] AZE | 28| H | | Not classified HE NOAEL 90 days
Nopaﬂu0r0—4— ZEA | 25 | 3,000 ppm
(Trifluoromethyl)-3- MHA | 2B
Pentanone ERX|
1,1,1,2,2.4,5,5,5- s AZ | EHA Not classified HE NOAEL 28 days
Nonafluoro-4- TEA | MF = 20,000 ppm
(Trifluoromethyl)-3- = ogbg
Pentanone
1,1,1,2,2,4,5,5,5- =¢ HEA Not classified HE NOAEL 2 AlZH
Nonafluoro-4- 100,000 ppm
(Trifluoromethyl)-3-
Pentanone
gol gy
o2 at
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(Trifluoromethyl)-3-Pentanone AzItF AL 2/ E /shAM BSE2F 2S5

1

7t SMEEYL Wesid & SHEEAXIZMSDS) HHOoIX|o| s Fot

M O[X]: 8 2
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|3MTM Novec™ 649 Engineered Fluid

Ed 744 Ee 2RIt HHE ZHo 2ls #&E o, ofzfel HEE MM 2 (Flld HEM)S GHS &7
of AX[SIX| S = US. RE0| w2t AM 2 (R7slid M)A EHo 2R HHE FIHEeel FE
= M3 Jtse. E3h FHMEe g n|x= &2 GHS =FE /I8 H7Ix| o5t FHO[AHLL 7o
HE2Z 2ft 50| JtSSHK| 2 o, E= FEHE St A =HEe =4 HolEHE ME Ao 4T
HI} otHEER MM 2 (FallM 2IE84) =2 HENEE A5 H =& 4 2 FE20l HI=X| %2
2 ol

T AM=.

=4 4 dd:
THY=0| 24 S40| f1S(GHS =F 7|1F)

Y 4 S
g 3:

GHS 2HM 3. 22§ X|&HE g2 2ls| MM Eof /=
A= 7| A Ele & BHAE 3F AlgZ
3M™ Novec™ 649 Engineered |= X7 FdE 72 A2t 21 5% 50% 7.7 mg/l
Fluid
3M™ Novec™ 649 Engineered |A| 2 2} % =XME 96 A|Zt XAlEE 50% >1,200 mg/1
Fluid
3MT™ Novec™ 649 Engineered |[SH = F=HE 48 A|ZH 2 & 50% >1,200 mg/1
Fluid
3MT™ Novec™ 649 Engineered |[==xF FHE 72 A2t FREd Sk T 1.2 mg/l
Fluid
= Cas # 7| A Ete s HAE B8 [AMEZED
1,1,1,2,2,4,5,5,5- 756-13-8 INE=R57 8= =Tt elALE (KRS INE=R57 8= INE=R57 8=
Nonafluoro-4- 222 oA
(Trifluoromethyl)-3- EE2X %=
Pentanone
12.2. BN & 2
= CASNo. [HIAE EfQl |X|£7(2F |7 2ha] Az |2
HE A None A2 AL B | KBS ISE=R57 8= NEARS NEAS

=22 Ool5H A =H-d

FE QM B2

x| e
1,1,1,2,2,4,5,5,5-Nonafluoro-4- |756-13-8 AlE Aquatic 28 days o|At3} BEA Al [3 % weight OECD 301B - Mod. Sturm or
(Trifluoromethyl)-3-Pentanone Biodegrad. - Aerobic 5 COo2
1,1,1,2,2,4,5,5,5-Nonafluoro-4- | 756-13-8 A3 Hydrolysis A2eles Hydrolytic half-  |<2.5 minutes |C}2 ghe
(Trifluoromethyl)-3-Pentanone life (t1/2)
1,1,1,2,2,4,5,5,5-Nonafluoro-4- (756-13-8 A& Photolysis INE=ATrE= H&Esll g7l 7.3 days (t cte gy
(Trifluoromethyl)-3-Pentanone (B71%) 1/2)
123. 48 SFHESF7IsH)
A= CAS No. BAE Bt |X[&H7|ZF AT 24 AlgZdnt |2y
HE ©A None AZIE AL 2 [AES ANEAS Azels NEAS

RE FAshM BE
x et

1,1,1,2,2,4,5,5,5- 756-13-8 A5 BCF-Carp 28 days ME=MM olX} <4.8 OECD 305E-Bioaccum FI-

HOo|Xl: 9 o 11



|3MTM Novec™ 649 Engineered Fluid

Nonafluoro-4- thru fis
(Trifluoromethyl)-3-
Pentanone

124. EQF 0|=4A
A2 S, MAMEH ALE

— o

0

M Z=Atoll 22|5HA 2.

rlo

12.5. 7|Et 7ol A&

D CAS No. EZ mia s X+ 243 Jlsy
HE A NS AEIE A ERE 2 |REI s 2RE 2l BEXR
=X Y2 B
1,1,1,2,2,4,5,5,5-Nonafluoro-4- 756-13-8 0 271 AL BERE fIshM S 2%
(Trifluoromethyl)-3-Pentanone ore
x ;
13. H7|A| Fo|AlE
13.1. H|7| 9
H7|= Z2|H ol w2t a2 / 8718 HI|sHAL
13. 2. HI|Al DAt
{7t LA 7MLl HZ|E2S HIZIY A, HY| tHMEMN, S7tE HYI= i”’éFOiIA-I aZteh HE A
HE 7} BRAEl X2 A ol-§71|2|. SA 2 CI2 2= ol AlAM EQBH MAsH 7|2 HAol osl MelxX 4t
=2 z
=

42 2tnt e{estet=d(Mde Mo w2t =R 2REE sEEd/EggE/TME) S BRI A
= E7|l= /IHZ|22M 120 Eat=|10 CHFO{MAM B 7= 0{Mof Btct.

= A A

UN HS: sHEelZ.

UN 7‘“‘“1513- s el S,

250Me Ed S5 (IM0): siEls
25 =F (IATA) s E|ls
B7|(2Y) S5 Lels
5H°t9_%"%’é' 3H =l

ALBAPL 2& £ 25 Fthol #Es| & eIt UAL et SEE ok M siEels.

15. B5 AAg

22 el sa Mg
AbMsh AtEh2 shaMz|do Z2lstA 2 | M&E2l sttt 2= 1 o|&te| MM EE2 ELINCS(RES &5
wE AFsEEESS)0 SHslof YsLch S MRS MSEUCH RME Alge BojR Ao

SosAlR. ol MES THMEES sjst2BelYel URE 48, SH Mol M8 & AS. FUt
Huol Beste BUENE ofetsiAe. of MEel PA et = Hst 23 malel FYE E4ID
S, 54 Mo Algol HBE & UsLich XME B2 Hof Aol 2olstiAle. of HEel 24 2
A& HalE RA 6060 27 Algtel T2 F451m AS. S8 ME Aol 38 4 dauch KA
ge mof 2Mol 2oSHIAl2. o MES T4 eat (PPAS ATSH SE 2Ade £451 US. ol
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|3MTM Novec™ 649 Engineered Fluid

HMES 74 MES2 TSCAS &tst 28 MDD 2HS &
W S

on Environmental Management of Ne
on China I[ECSC inventory.
AMMISE Ater2 stMe|dol 225 2.

Chemica
x

of MZ2 74 dEE2 o3
ststad el 25 dE2 7[&E=tsr =220 siFe
Ut EAH: ol HE2 &7IF HE=Zo silF

oty : vfle=
H7|=22|Y: XY H7|
ZIt =i & f=-ol ofet A Y 'lS.

0

-

ST 2ol Z[utst ChE Ht
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