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SREIAGH

gunan visneaa CAS % 1aeinin
1,2-Trans-Dichloroethylene 156-60-5 49 - 51
Methyl nonafluoroisobutyl ether 163702-08-7 27.5- 45
Methyl nonafluorobutyl ether 163702-07-6 5- 225
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4.2, emisiddgiigasazwanszny Nadeunduazain

Central nervous system depression (headache, dizziness, drowsiness, incoordination, nausea, slurred speech, giddiness, and
unconsciousness).
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5.1. ssauwAeiuinnzan
TR ssuwsnumunsana nsulwiaasay

5.2. fuasizaniziiiaduainasuiadnsnan
nsfudaiuaNusaungegnnsavinlviianisaaradlege No closed-cup flash point but flam/expl. vapor air mixture Material
displays no closed-cup flash point but may form flammable/explosive vapor air mixture.
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Carbon dioxide FEUINITLH TN
Hydrogen Chloride FEUINITLH TN
181as1au Waaa'lse FENIATLH TN
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Keep away from sparks/flames/extreme heat Keep away from sparks, flames, and extreme heat. Auawaw
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6.3. 38n1suazidndrusunisAntiutaza1svintANN&EzaIn

Eliminate ignition sources when cleaning spill Eliminate all potential ignition sources when cleaning up spill.
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[3M™ Novec™ 71DE Engineered Fluid
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Keep away from sparks/flames/extreme heat Keep away from sparks, flames, and extreme heat.
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Autvvineanneawa tAuTWYineann oxidizing agents

[ @Hu 8: nMsmuaua1ssuduiiauarnisilasAushuyana

8.1. wisiiimasiiauau

dnInfAan1ssuduanivardrauvnia

nsdlansdsznauvissulumzian 3 ua'lidsinglusseauateil sdrdauasnsududanieandiaunsia (occupational exposure
limit) fy'laifigniuansiu

AIUNFN UNEARY | UUIE9Y ANAAAIA aauuziANLAN
CAS

1,2-Trans-Dichloroethylene 156-60-5 ACGIH TWA:200 ppm

Methyl nonafluorobutyl ether 163702-07- |AIHA TWA:750 ppm
6

Methyl nonafluoroisobutyl ether |163702-08- |AIHA TWA:750 ppm
7

ACGIH : American Conference of Governmental Industrial Hygienists

AIHA : American Industrial Hygiene Association

CMRG : Chemical Manufacturer's Recommended Guidelines .

Thailand OELs : asgnsouma’lng 3avsyiiiaumnulaaadadunisladdisiafiluganunvineu w.q. 2520
TWA: Time-Weighted-Average

STEL: Short Term Exposure Limit

CEIL: Ceiling

8.2. nsAuANANSAUNE

8.2.1. M3AILANNINIAINTTU .

Fahifinsgaaimeaanien Wandedasiladuanusau ldnisszunigainALuunsiiaaneidll uay/via
nsladszuussunaainanaIuaulsanaainiea EUH018_SUPP Provide ventilation adequate to maintain vapor concentration
below lower explosive concentration.

8.2.1. ainsaiilavAudruunaa (PPE)
ansilavAuan/Tuniih

anuagly wiuan/uinanilasiu aunazadnisdsafiunsududa daldfidawiuauazninnarivusiin
wihanufiadissunaanné

a1silavAudiuiie/da
Chemical protective gloves not required under normal conditions Chemical protective gloves are not required under normal use

conditions. However, when the product is subjected to extreme heat, HF may be formed. For those cases, neoprene gloves
and apron are recommended.
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[3M™ Novec™ 71DE Engineered Fluid
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9.1. fiayanamaNiENUFIUNIINILAIWLALAT
AaUsVIVANUATN
AOIUSVIIANUNTING
a 1
AU
Odor threshold
pH
nuIANLLIAN / Aatdanudy
ntfian/yatdaatsn/Adrvn1siGan
e u'n

dns1n135TIud

AN (uavundy wAid)
diadinAnaru'' W (LEL)
dniraaauiW (UEL)

AaNucdu'la

auuuInUula

AMNUUIRUY

ANURUIMUUIUNS

Aasazataluiin
aaanidn1sazataludinaten lailahin
Auilszdnsnrsuan: n-octanol/water
anuniiidalniag
anuNIuaINISIALG)

ANUKiia

diinTuana

Volatile Organic Compounds
ulasidunisseiuia

VOC Less H20 & Exempt Solvents

UAILUA
UAILUA

laifig

finduidniias

Liffuamsmaaavising

LitAgnav

lasAeniag

41 oC

lifiaenulW [sreasdaa Tested according to ASTM Method D
3278-96]

70 [Ref Std:BUOAC=1]

litAenas

Ta'lai'le [s1eazaam: Tested according to ASTM Method E681-94]
Jali'led [71ea8aa: Tested according to ASTM Method E681-94]
51,062.3 Pa [@ 25 °C ]

4.8 [Ref Std:AIR=1]

1.37 g/ml }

1.37 [Ref Std:h =1]

W&’ndan (Waanin 10%)

lufinanisnaaavilsing

lufinanisnaaavilsing

410 °C

lasAeniag

0.43 mPa-s [@ 25 °C ]

lufinanisnaaavilsing

685 g/l [I5naaavSouth Cost Air Qual Mgmt Dist]

100 %

685 g/l [ IAnasavucalculated SCAQMD rule 443.1]
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10.1. anw'huldnien . .
gstianavihdfnsenduansaunalsidaulandiviua

10.2. anutdfasaasanstai
\&ées

10.2. Tanmanisiaalfasarhisgnsduasia
aghidiamnuduasiaannnastiadfasenieinaiuas

10.4. anziinavudnias
ANUIAU
dszne’ W uag/vda tlal'ln

10.5. JaqiiarAulile
A19uA
Strong oxidizing agents

10.6. HANAUABUASIUTARINNNTARLE
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[3M™ Novec™ 71DE Engineered Fluid

a3 a‘li)‘l'w .

asuaunauiianlae ninsinaangd - d0zANUTaUFY
Carbon dioxide NANSANANNT - §A1ITANNTBUFY
Hydrogen Chloride ninsAnaannd - dn1zANNTAUFY
lalasiau Waaa'lse ninsAnaangd - dn1zANNTaUFY
Perfluoroisobutylene (PFIB) ninsinaangd - d0zANUTaUFY
1ladie el ayna AfnsANaaUnil - §9NTANUTDUFY

F§19898982u7 5.2 AstAnsTAuaTIEAINATIRNEGIUAIHAR T YTEUIINTLRN Tual

fudndaaignldludanusaugaduinuaannnstaiaaidvianiasfiafalng

gansavihbitAaasizrannissgaladiuasndndarinddiudsznavvasanslaiasiau Waaa'lsd was wasvgaaislalaiivindu

[ dhui 11: slayasuininen

Aayacuavianabinssdumsiuunianludun2
grdidrdeannaduiinigiaunatisiuunilsuanianizaasaissdulsznan
uananildayaneiringaasarsdrulsenauarabilainungaisinuunisaauaz/vusadauanaiuazannisuanissudud
& lavannansadiulsznauanasiageinininaeiisasszyluaain asdiulsenauanabifinisnszana

wsazayaaa idunusiurayanasdrianitvniun

11.1. AiayalAtAUNaNsTNLNIIANINEN

FeyayraruazannsananIsTu U=

andayanIsnagau uaz/vsa Aayadiulstnau Saqilananaliiiinuasaguaingeil

gounala: 5

AsTAELdadsatsasruun1ala; dyana/ains aratinnisla wivaya iyn'lua ihadsee W@asuny IRululnsaynuazaa

AU ILUAADINANTENUNWFANN (QETURT)

Fuanrvdrniie: .
AsuNRAINTITzrInsldou mainlitAansssaaifasngdgy

AU 3
szANaLavmszaunany @ aravinliiAinainisanuay win luan den'lva wazihh

ndufu:
szaaLAasnssinngald @ anats/ainsuaas lawa 1havias lugunaviag edUls alliau uagviaglie
anafluanguaINanNTENUNIIFUN W (QEATURTY)

WANTTNUADFUNWIALLAY :
nssududaaseidmatanaiitdianansznuduaiazihvung :
n1svitguzasseuvdszaInaiunany (CNS): duana/ain1s ananalvtie dhiaws Jeuiau tdasdu myuaunisiadaulullile’

AdUlE pauauast wa'llide widauaniluauuazaranuaad

fAayanIviEInen
adrudsznauttlawaniiza 3 weaglilsingluaisediuany cduden bifidaygangruisamenimunsgusanisanuun

AN UN A LN RY
da dune ey | dien
g
MNTINUDINRAT U lassnanin laididiaya ; calculated ATE >50 mg/I
1ala(4
4Ta19)
AWNUUDINIAAUI n&uAu Tlifiziaya ; calculated ATE >5,000 mg/kg
1,2-Trans-Dichloroethylene FAInily nsgene LD50 > 5,000 mg/kg
1,2-Trans-Dichloroethylene lassmain | vy LC50 95.6 mg/!
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[3M™ Novec™ 71DE Engineered Fluid

1ela (4
F9Tuv)
1,2-Trans-Dichloroethylene nauiy ny LD50 7,902 mg/kg
Methyl nonafluoroisobutyl ether fnile LD50 alszanewinazilu > 5,000 mg/kg
Methyl nonafluoroisobutyl ether lassnanu | wy LC50 > 1,000 mg/I
1ela (4
2HaTuv)
Methyl nonafluoroisobutyl ether nduiy ny LD50 > 5,000 mg/kg
Methyl nonafluorobutyl ether fAnile LD50 ilszunainazilu > 5,000 mg/kg
Methyl nonafluorobutyl ether lasswianu | vy LC50 > 1,000 mg/I
1ala (4
49Tuv)
Methyl nonafluorobutyl ether n&uAu nY LD50 > 5,000 mg/kg
ATE = anuiludimdauwdulaailszuna
ANSANN5AY KATAIS5EAILLARYAARIULY
ita Auwus | den
1,2-Trans-Dichloroethylene nsgenel syagLdadidniay
Methyl nonafluoroisobutyl ether N3eee Lufideyanaunisseaedag
Methyl nonafluorobutyl ether n3ene lifidyananisszaaifag
ANSVIANLAIVATIDLINITULSILAZATITIEAELLADIG ANINO
ita Auwus | den
1,2-Trans-Dichloroethylene nsgene seanaLdadiunang
Methyl nonafluoroisobutyl ether N3eee Lufideyanaunisseaedag
Methyl nonafluorobutyl ether n3¥eNe lifidyananisszauifag
n1svinTiihsan1snssuaiInIsunnadI KN
ita Auwus | den
Methyl nonafluoroisobutyl ether Guinea liduun
pig
Methyl nonafluorobutyl ether Guinea Tidwun
pig
asvinliihsanisnsseuatnisunaasruumsttuniala
gusudiuisznay lifidayadsnguiaddaya’litiaswagrnsunisannun
ASAAUNUTADI LU ARFUNUG
ia wWume | dan
1,2-Trans-Dichloroethylene In Vitro ‘Luinmsnaiawug
1,2-Trans-Dichloroethylene In vivo ‘Luinmsnaawug
Methyl nonafluoroisobutyl ether In Vitro lifinsnarawug
Methyl nonafluoroisobutyl ether In vivo ‘Lufinmsnaawug
Methyl nonafluorobutyl ether In Vitro ‘Luinmsnaawug
Methyl nonafluorobutyl ether In vivo ‘lifinsnarawusg
ANSNauzLie
gnsudiuilsznay lifidayadsnguiaddaya’litiaswagrnsunisannun
anutfluinaascuudunusg
WasasruuduWusuaz/vuianaiuinig
da wWume | den #aug | wanisuad | sTasiiain
au s3uduia
1,2-Trans-Dichloroethylene asual | Not classified for development iy NOAEL 24
| mg/I 5EUININTSLA
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[3M™ Novec™ 71DE Engineered Fluid

f
organogenes
is

Methyl nonafluoroisobutyl ether asmal | Not classified for female iy NOAEL 129 1 Jusasu
3 reproduction mg/|
Methyl nonafluoroisobutyl ether nsual | Not classified for male reproduction "y NOAEL 129 1 qusiasu
3 mg/|
Methyl nonafluoroisobutyl ether asual | Not classified for development iy NOAEL 307
a mg/I 5EUININISEa
]
Methyl nonafluorobutyl ether asmal | Not classified for female iy NOAEL 129 1 Jusasu
3 reproduction mg/|
Methyl nonafluorobutyl ether nsual | Not classified for male reproduction "y NOAEL 129 1 qusiasu
3 mg/|
Methyl nonafluorobutyl ether asual | Not classified for development iy NOAEL 307
| mg/I 5EUININISEa
]
szuuaienztihuung

auilurinsaszuuaimviihvinaiianizianzas-n1ssuduiandoidan

ia U9 szuuadziihuug | den #aiu | wansned | stazainn

gt} g au s3ufuia
1,2-Trans- AMsnal | udanadiaszuuds | ddayacdeunn AU NOAEL *Lidi ATFUFUNRR
Dichloroethylene 3 & naunaiy wei luiewasianisatuun 1nNI5YINYIU
1,2-Trans- msmal | msseaaldageas | ddayacdeuin NOAEL 3idi
Dichloroethylene a suumatiumala | we'liiagwasanisaiwun
1,2-Trans- n&uAU wgavKafaszuuls | anatAearnisdvduniadoiau | wy LOAEL litAenav
Dichloroethylene RERVERIGERN] 4,500

mg/kg
Methyl amsmal | szuudsan ludwun B LOAEL 913 10 uid
nonafluoroisobutyl ether | a mg/|
Methyl mMsmal | waduanug@nnise | ludwun il NOAEL 913 10 wni
nonafluoroisobutyl ether | a suaagiala mg/I
Methyl nonafluorobutyl amsmal | szuudsan Tudwun B LOAEL 913 10 uid
ether 3 mg/|
Methyl nonafluorobutyl sl | waduanug@nnise | ludwun il NOAEL 913 10 wni
ether 3 duaavifla mg/!
anuifluvissastuuaimzihuunaiiawiziaizas-nssuduiaaa

da w@une sruuadmizsiihug | dan Ay | wansmed | stazain

at] g au SUIUN
1,2-Trans- amsmala | ssuusanlsvia | Tuidwun ny NOAEL 16 90 fu
Dichloroethylene fu | mg/I

lanagnssiwsllas

MY |

szuumatumiala
1,2-Trans- ndufu lanagnssimetdas | ludwun "y NOAEL 14
Dichloroethylene et 2,000 vauaiag

mg/kg/day

1,2-Trans- nduAu 8aa | du Tuidun ny NOAEL 125 14
Dichloroethylene mg/kg/day vauaiag
1,2-Trans- nduAu wla | immune Tidwun ny NOAEL 14
Dichloroethylene system | 2,000 wharaanviag

ssuumatiumala mg/kg/day
Methyl amsmala | 6y Tidwun ny NOAEL 155 13
nonafluoroisobutyl ether mg/| nauaia e
Methyl msmela | nsgga Wu &y liduun "y NOAEL 129 11
nonafluoroisobutyl ether way/via tdunu mg/| nataiae
Methyl msmala | Wla | fawde | Tidwun ny NOAEL 155 13
nonafluoroisobutyl ether szuusianlsvia | mg/I Rl RY L]

gastrointestinal

tract |

hematopoietic

i 8 uav 12



[3M™ Novec™ 71DE Engineered Fluid

system | immune
system | nauiila
| szuudsam |
a1 |
lanagnssiwisllas
e |
szuumatGumala
Methyl nduAu szuusanlsvia | Tidwun ny NOAEL 28 Ju
nonafluoroisobutyl ether fu | Wla | 1,000
hematopoietic mg/kg/day
system | immune
system |
szuulssv | en

lauaznsziwzilas
MY |
sruymatiumala
Methyl nonafluorobutyl nmsmela | 6u liduun "y NOAEL 155 13
ether mg/| UL VinE
Methyl nonafluorobutyl asmala | nszgn Wu &y Tidwun ny NOAEL 129 11
ether uay/via tdunu mg/| nattaiae
Methyl nonafluorobutyl nmsala | Wla | Aauid | liduun "y NOAEL 155 13
ether szuusanlsvia | mg/I nauaiag
gastrointestinal
tract |
hematopoietic

system | immune
system | nduiila
| szuudsan |
a |
lauaznsziwzilas
MY |
sruumatiumala
Methyl nonafluorobutyl naufu szuusianlsvia | liduun "y NOAEL 28 Ju
ether du | WA | 1,000
hematopoietic mg/kg/day
system | immune
system |
syuudsEIn | an
|
lanagnssiwsllas
e |
szuumatiumiala

duasigannni1sdan
dusudrudsznay hifidayalsnguiaidaya luviaswadndunisdinun

P 3 > =1 ool [ &
ngafiasnanunatdavunaaaInsdwrindsinguuiitusnuasianans SDS i
= o . P a a o P
Wadayaisdunisigingnaasianuaz /vuiasruilszay
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sﬁﬁﬁ‘rﬁ’emnuﬁmﬁﬁv{ﬁa"'\ma‘tﬁﬁ'\uunﬂszmmLawwmmmsmuﬂsznau
mmsnmam"mgmﬁuw‘iumaomﬁ'\uuni’a‘tumuﬁz Ao} ; .
uana’;nﬁ*m"aagawansxmm\'aae}nna"amlaaa'rsst'auﬂsznaua'mvlsi"lsm'lm51‘(14muﬁtﬁae'»nnaﬁmuysznauﬁuﬁmmnhL
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12.1. anuiluiing

anuduasiudaundusadeidialuih
GHS dauwau 3: suanasadefidinluin
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fuasracadeifinluihdiadade : . )
GHS anudunsaseeasen? 3: NanNsenussasanItadaNuauasasafeidinluiin

lifizayanisnesay

{5} Cas # fviitinaual [uiia A55ududd [Test Endpoint [wani1svasdau
an

1,2-Trans- 156-60-5 Bluegill UssunaL 96 49T LC50 135 mg/I

Dichloroethylen

e

1,2-Trans- 156-60-5 aunadday  |n1snaaasg 48 49T EC50 36.36 mg/I

Dichloroethylen

e

1,2-Trans- 156-60-5 51 ASNARAY 48 49T LC50 220 mg/I

Dichloroethylen

e

1,2-Trans- 156-60-5 Anaerobic ANTNA[AY 96 919 IC50 48 mg/I

Dichloroethylen sludge

e

Methyl 163702-08-7 |Fathead Endpoint not |96 HaTug LC50 >100 mg/I

nonafluoroisobu Minnow reached

tyl ether

Methyl 163702-08-7 |awnadiden  [dsvune 72 faTug EC50 >100 mg/I

nonafluoroisobu

tyl ether

Methyl 163702-08-7  [151n Uszanen 48 919 EC50 >100 mg/I

nonafluoroisobu

tyl ether

Methyl 163702-08-7 |awnadiden  [dsvune 72 49Tae NOEC 100 mg/I

nonafluoroisobu

tyl ether

Methyl 163702-07-6  |Fathead Endpoint not |96 HaTug LC50 >100 mg/I

nonafluorobutyl Minnow reached

ether

Methyl 163702-07-6  |gwnadidan  [dszune 72 daTug EC50 >100 mg/I

nonafluorobutyl

ether

Methyl 163702-07-6 |31 szanen 48 49T EC50 >100 mg/I

nonafluorobutyl

ether

Methyl 163702-07-6  |[fwsadudey  |dszuna 72 49T NOEC 100 mg/I

nonafluorobutyl

ether

12.2, ansavatinarnssanuc?

e[ [0] CAS No. AaAAINITN |2A29an Aiiauasn1sdn(Hanisvuasau |I5n1svasau
asau w1

1,2-Trans- 156-60-5 NsNARAY Photolytic half- |13 days (t 1/2)

Dichloroethylen Photolysis life (in air)

e

1,2-Trans- 156-60-5 ATNARAI 28 ju Percent 8 OECD 301D-

Dichloroethylen Biodegradation degraded %BOD/ThBOD [nsnegauuuuilauin

e

Methyl 163702-08-7  |dszunan 28 Ju Biological 22 OECD 301D-

nonafluoroisobu Biodegradation Oxygen %BOD/ThBOD |msnadautuuilauia

tyl ether Demand

Methyl 163702-07-6  |ussunan 28 Ju Biological 22 OECD 301D-
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nonafluorobutyl Biodegradation Oxygen %BOD/ThBOD [nsnegauuuuilauin
ether Demand
12.2. dnaniwaasnisazauniidinin
{5} CAS No. AidauaINIsN |(A9an AfinuaasnIsdn|wanisnadau |ifANsvasau
A au 1
1,2-Trans- 156-60-5 ATNARAI Log of 2.06
Dichloroethylen Bioconcentratio Octanol/H20
e n part. coeff
Methyl 163702-08-7  |dszunan Log of 4.0 Non-standard method
nonafluoroisobu Bioconcentratio Octanol/H20
tyl ether n part. coeff
Methyl 163702-07-6  |dszunan Log of 4.0 Non-standard method
nonafluorobutyl Bioconcentratio Octanol/H20
ether n part. coeff

12.4. msiadauniludu .
nranfacaNAn& MU LRLLAaaLANLAN

12.5. wansznuitluiivilscaoaaug

Tlifidiayaisng

| #hun 13: sipiasanlunisdrda

13.1. 38n15A13nm
Asidandadasi/ussadaat Bitlluldeung szidavuasniasiu/gunu/dsana/uuiang

fdnuasdoaindaiurilusauiiiidanacfuansvnssuilafuauana madanlunisiida

s lugaui

Alasuaugnalunisitinaads nsvitanadinisaunaiasasnisnsididamwdofufuserinouuiunswvinans

foleannsin uiaziiflunsaaniaiau (HCI/HF/HBr) aauiiazdasannsadinnisAuiag halogeneted 16t

m‘uuvmussaLﬂmm‘lﬁ‘lumsussaLLa"muaomsmuﬁumsm (5Lafl aTHEN mﬁmwLﬂumsaum‘nnmumanmumm‘lﬁ)
agaiatsandodasnisiiy nsvinanuazaiauarmsvinanuandaduane tuslassyludaivuaifasuadadug
Mlsnmyauaudaisduiaza’gnismuauiiInsanLazaaiidn

[ dhuvi 14: slayatdsrfunisaude

‘Bildluduasracnanisauddy

nssuunlszianaisaudedliilanisusnisanda

dusunsiadeaartdinsudndaulunisy

a va

NUAANNNUUNEUUR

raimifeduisuuasIndInIsInunlszinnnIsauRInarss

afueiiiuzan ansinuunlssiannisaudeaas 3M duatdugasshullscnay, snuaizaasussadael ulaunauas 3M
uazauenlazas 3M sangsudoulutlagiuiieisas 3M Vlsi%uﬂ's‘ﬁumwnnsfawaw“auam'sshuunﬂ'svmwﬁ
sayailddunisatuunise mvnm'smusiaLmuuvl,uhmamuumannuussanmm AsGnaannuian1svintedasuune
siayarrvaudlidrusuarvdovimiu

mnqmmaoammmommamsamemuaammsmaaaauunzﬂfj

iidautaiviuasdungstiiauiiiaaiag

[ &u 15: sipsaiAunAungiaisdu

15.1. simiedu/nguunaanizizasanulaaads guaw uardewasansisusnsuaransuan

Global inventory status_ . .
v asdsznavwasianiiiluldeudanivuauasilsuinadilu Tudas " Japan Chemical Substance Control Law"

daidnlegnly ﬁwﬁaamivfauaLﬁmﬁu‘lﬁﬁﬂﬁpumm’nuwao&jmu fssznavuasizaiiifluldsutiadinue new substance
notification requirements of CEPA nansausifiilulia n Measures on Environmental Management of New Chemical
Substances. auilsgnauatilusranrsaniiulu China IECSC inventory. The components of this product are in compliance with
the chemical notification requirements of TSCA. All required components of this product are listed on the active portion of the
TSCA Inventory.
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[ @i 16: 2iayadu9 |

ArdrdnanafuAatay: dayaluanssiiaanulaaadadviduaindssaunisaiuasdaudaeainasdanugiiludinaddnum
wa'laigansuauiuAnraudwiunsgaids anudamaviamsuaiduritiaannasideulen (anduilullaunnguinadivua)
dayaanahigndasdniunstaounbiledumsavdslulanansusanistdnuvasndadarisiuduizgau .
grenarafiduiluedrdngnaisassiiunisnagaudlranuiadtiam &aninuzaudunisidoundadasiludnrasigndrniinus

ndsianmudaanduuasudiv 3 1 Usuinalng dagi http:www.3M.com/TH
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