"I, DuPont Teijin Films

The MSDS format adheres to the standards and regul atory requirenents
of the United States and nay not neet regulatory requirenents
in other countries.
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Material Safety Data Sheet

"MYLAR' POLYESTER FI LM (NOT | NCLUDI NG POLYVI NYLI DENE CHLORI DE COATED
TYPES)
MYL045 Revi sed 10- OCT- 2008

Material Identification
Mylar is a registered trademark of DuPont Teijin Filns.
Pr oduct Use

OSHA Hazard Communi cation Standard (29 CFR 1910.1200) requirenents
for Material Safety Data Sheets do not apply to the product
described in this informati on sheet. This product is excluded as
an article.

Tradenanes and Synonyns ( Renarks)

This data sheet covers the following "Mylar" filmtypes:

A, A101, A102, A701, A951, AB, AC, AGN1, AGM, AHS1, ALS1,
AP, AP101, AR, AT, AWH, AXMB01l, B, C, CL, CMA121, CND, COCK,
COOK2, COOK3, COOK4, COOK5, COOKF12, D804, DA, DCLF, DL,
bL1, DM Dwms, DP, E, E101, E951, E101MR, EB11, EB11P, EB21,
EB31, EC, ECO13, ECO23, ECOB3, EL, EL21, ETSF, F®0, FGL40,
F&00, F&50, FG313, FGWO0, FT, GA10, GA848, GF, GFX951,
G- AE, G- AEH, G.-AS, G.-AU, GX-P, HP, HR, HR631, HS, HS2,
| HP, J101, J102, J956, KB, KL, KL1, KM LB, LB3, LBJ, LBT,
LBT2, LJE181, LJP111, LJP112, LJP181, LJP182, M461, Mi62,
MB77, MSX, MA, MBP, M.B, M.BT, MO, M21, MSX, MI, MID1003,
MIE, MIL, O., OL2, O.3, OL12, (OL13, O.22, OLAF, OL12AF,
OL13AF, OLAFT, OW, P25, PB, PRP, PST, REL, RELT, RS, RSX
RSX631, RSX951, S, SC, SM462, SWVBT, SP, SR, SRL, ST, ST2,
SXML21, SXML41, TLX, TLXWMR, TTMHT, VBLC, 122VCMR, WC, WCL1,
WC11G, WC22, WOL, XDB856, XHDS, XMB5, XMB5W XMLO1, XML23,
XML25, XMROSAF, XMA62MR, XM679, XMB79TIMR, XM/28WWR, XMB41,
XMB52, XMB61, XMP18, XMB, XMBLSF, XMDULAM XM.BH, XM.BH2,
XMLD, XMOL60, XMPCL, XPRL, XSM XSROL, XWOLT, 308, 365, 376,
401, 800, 800C, 808, 811, 813, 814, 816, 820, 822, 823, 834,
840, 841, 844, 845, 850, 851, 852, 854, 864, 890, 891, 7100

This data sheet also covers the followi ng DuPont Teijin
Films which are not branded as "Myl ar" products:

DuPont Teijin Films, types DB, &, N5, S1, S2, X2, X2I,
X2P, X3l
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(CHEM CAL PRODUCT/ COVPANY | DENTI FI CATI ON - Conti nued)

Conpany ldentification

MANUFACTURER/ DI STRI BUTOR
DuPont Teijin Filmns
US. Limted Partnership
1 Discovery Drive
P. O Box 411
Hopewel | , VA 23860 USA

PHONE NUMBERS

Product Information : (800) 635-4639 Fax: (804) 530-9867

Transport Enmergency : CHEMIREC. 1-800-424-9300

Component s

Mat eri al CAS Nunber
Oiented polyester film My contain a
coextrusion layer. Various fillers or
additives used to nodify the physica
appear ance and/or surface properties may be
present.

Base Film
Pol yet hyl ene Ter epht hal ate 25038-59-9

Coextrusion layer (if present):
| sopht hal at e Copol yner 24938-04- 3

The following Fillers and/or Additives may be
present in one or nore filmtypes:

Pol y( Et hyl ene/ Vi nyl Acet ate)

Barium Sul fate 7727-43-7

Ti t ani um Di oxi de 13463-67-7

Styrene Bl ock Copol ymer

Pol yt er pene Pol yner

Acrylic Pol yner

Pol ypr opyl ene 9003-07-0
Pol yvi nyl Al cohol 9002-89-5
Silica 7631-86-9
Silicone

Carbon Black (only in black fil ns) 1333-86-4
Al um num 7429-90-5
Al um num Oxi de 1344-28-1

Conponents ( Remar ks)

100

55-100

8- 20

<25
<20
<20
<20
<18
<5
<5
<5
<1
<1
<1
<1
<1

Material is not known to contain Toxi ¢ Chem cals under Section 313
of Title I'll of the Superfund Amendnents and Reaut horization Act

of 1986 and 40 CFR part 372.
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Emer gency Overvi ew

Appearance: Solid film
Qdor: dorl ess

No known health hazards at anbient tenperature.
Read the entire MSDS for a nore thorough eval uati on of the
hazar ds.

Potential Health Effects

H gh tenperature operations using "Mylar" Films can produce
fumes or vapors of deconposition products of polyethyl ene
terpht hal ate and i sopht hal ate polymer. The type and
gquantity of the fumes or vapors will vary based on
tenmperature, time and other variables. These fumes or vapors
nmay cause eye, nose, throat or respiratory irritation, or

ot her effects such as headache.

Mol t en pol yner can cause thernmal burns.
Exposure to conmponents used as fillers is not likely as
these are encapsulated in the polymer and fully incorporated
into the film

Carcinogenicity Information

The foll owi ng conponents are listed by | ARC, NTP, OSHA or ACAH as
car ci nogens.

Mat eri al | ARC NTP OSHA ACA H
Ti t ani um Di oxi de 2B
Carbon Bl ack (only in black filmns) 2B

First Aid
| NHALATI ON

No specific intervention is indicated as the conmpound is not
likely to be hazardous by inhal ation

However, if exposed to fumes from overheating or conbustion
renove to fresh air. |f not breathing, give artificia
respiration. |If breathing is difficult, give oxygen. Call a
physician if necessary.

SKI N CONTACT

The conpound is not likely to be hazardous by skin contact but
cleansing the skin after use is advisable.

Print Date: 11 - 23 - 2008



MYL045 DuPont Teijin Films Page 4
Mat erial Safety Data Sheet

(FI RST Al D MEASURES - Conti nued)
If nolten material gets on skin, cool rapidly with cold water. Do
not attenpt to renmove material from skin. Obtain nedical treatnent
for thermal burn.
EYE CONTACT

In case of contact, inmediately flush eyes with plenty of water
for at least 15 mnutes. Call a physician.

I NGESTI ON

Ingestion is not an expected route of exposure during nornmal use
of the product. |If ingested, consult a physician inmediately.

Not es to Physi ci ans

Prol onged eye irritation may occur from pieces of debris
sticking to the eyeball or eyelids.

Fl ammabl e Properties

Non-netalized films can be conmbusted only by remaining in
contact with flame. |If flame source is stationary,
non-nmetalized films will shrink away and sel f-extingui sh.
Non-netalized filmremaining in contact with flane can
continue to burn slowy, dropping flamng |iquid which can
spread the fire. Metalized filns may support conbustion if
i gnited.

Hazar dous gases/vapors produced in fire are carbon dioxide, carbon
nonoxi de, organic acids, al dehydes, al cohols.

During processing, filmmay pick up a strong static charge. Avoid
di scharge into dust or solvent |aden air as a flash fire or
expl osion may result.
Exti ngui shi ng Medi a
Water, Foam Dry Chemical, CQ2.

Fire Fighting Instructions

Keep personnel removed and upwi nd of fire. War self-contained
breat hi ng apparatus. War full protective equi prent.
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Saf eguar ds (Personnel)

NOTE: Revi ew FI RE FI GHTI NG MEASURES and HANDLI NG ( PERSONNEL)
sections before proceeding with clean-up. Use appropriate
PERSONAL PROTECTI VE EQUI PMENT during cl ean-up

Spill dean Up
Sweep up to avoid slipping hazard.

Handl i ng (Personnel)

Do not breathe vapors or fumes that may be evol ved during
processi ng.

Avoi d skin contact with sharp fil m edges.
Handl i ng (Physical Aspects)
Rolls of filmmay tel escope. Use caution when handling.

Rolled filmshould be stored at intended processing
tenperature for approximately 24 hours prior to use.

Pl astic packaging materials can pick up static charge.

Pol yester filmrolls packaged with shrinkwap (or other
pl astic overw ap) should be opened or unw apped only in
non- process areas where ignition sources such as sol vents
are not in use or in storage.

St or age

Store away from heat and sources of ignition. Do not store
in direct sunlight. Avoid prolonged storage in high or |ow
tenperatures. Reconmended storage tenperatures are 20 F
(-7 © to 100F (38 O.

Engi neering Controls

CGeneral exhaust is acceptable except where overheating can
occur during processing. H gh tenperature operations nay

requi re use of |ocal exhaust ventilation to keep enpl oyee

exposure bel ow recommended limts.

Moverrent of filmover nmetal or rollers will produce a
surface static charge on the film Consider processing
design and procedures that will reduce or dissipate this
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( EXPOSURE CONTROLS/ PERSONAL PROTECTI ON - Conti nued)

charge, and elinmnate the possibility of unwanted electrica
di scharge to people, equipnment and materials.

Per sonal Protective Equi pment
EYE/ FACE PROTECTI ON
Wear safety gl asses.
RESPI RATORY PROTECTI ON
Respirators are not needed for nornal use.
VWhere airborne concentrations are expected to exceed exposure
limts, a NI OSH approved respirator should be sel ected based on
the formand concentrati on of the contami nant in air and in
accordance with OSHA Respiratory Protection Standard CFR 1910. 134.
PROTECTI VE CLOTHI NG

If there is potential for contact with hot/nmolten naterial, wear
heat resistant inpervious clothing and footwear.

Special protective clothing is not needed for normal use. d oves
are recommended as good industrial practice.

# Exposure Guidelines

Appl i cabl e Exposure Limts
Pol yet hyl ene Ter epht hal ate

PEL (OsHA) : None Established
TLV  (ACA H) : None Established
AEL * (DuPont) : 10 ng/nB, 8 H. TWA, total dust

5 ng/nm8, 8 H. TWA, respirable dust

Al um num Oxi de

PEL (OsHA) : 15 ng/nB, total dust, 8 H. TWA
5 ng/ B8, respirable dust, 8 H. TWA
AEL * (DuPont) . None Established

* AEL is DuPont’s Acceptable Exposure Limt. Were governnentally
i nposed occupational exposure limts which are | ower than the AEL
are in effect, such Iimts shall take precedence.

Physi cal Data

Form : Transparent film

Col or . Colorless to black (depending on film
type)

Qdor : Negligible

Mel ting Point . ~260 C (~500 F) (PET base film -

Print Date: 11 - 23 - 2008



MYL045 DuPont Teijin Films Page 7
Mat erial Safety Data Sheet

(PHYSI CAL AND CHEM CAL PROPERTI ES - Conti nued)

coextrusion |layer or coatings may nelt
at | ower tenperatures)

Solubility in Water . Insol uble
Specific Gravity 1.2-1.4
Vapor Pressure : Negligible @20 C (68 F)

Chemical Stability
Stabl e at normal tenperatures and storage conditions.
Inconmpatibility with Gther Materials
Strong aci ds and bases may hydrolyze the film
Avoi d contact with strong oxidizing agents.
Deconposi tion
Conbustion can produces carbon oxi des and hydrocarbon
oxi dation products, including organic acids, aldehydes,
al cohol s, ketones and acrol ein.

Pol yreri zati on

Pol yneri zation will not occur

Pol yet hyl ene Ter epht hal at e
Oal ALD: > 10,000 ng/kg in rats

Pol yet hyl ene Terephthalate is not a skin irritant, but is a mld
eye irritant.

Toxic effects fromshort exposures by inhalation resulted in no
adverse effects.

Toxic effects fromshort exposures by ingestion resulted in no
adverse effects.

Ani mal testing indicates that Polyethyl ene Terephthal ate does not

have carci nogeni c, mnutagenic, devel opnental or reproductive
ef fects.
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Ecot oxi col ogi cal I nformation
AQUATI C TOXI CI TY:

No information is available. Toxicity is expected to be | ow based
on insolubility in water.

Wast e Di sposa

Preferred options for disposal are (1) recycling, (2) incin-
eration with energy recovery, and (3) landfill. The high fuel

val ue of this product nakes option 2 very desirable for naterial

t hat cannot be recycled. Treatnent, storage, transportation, and
di sposal nust be in accordance with applicable federal
state/provincial, and | ocal regul ations.

Shi ppi ng I nformation

DOT
Pr oper Shi ppi ng Nane . Not regqgul ated

U S. Federal Regul ations

TSCA I nventory Status . In conpliance with TSCA I nventory
requi renments for commercial purposes.

CLEAN Al R ACT STATUS: This product does not contain, and is
not manufactured with ozone depleting chem cals as defined
in 58 FR 8136, February 11, 1993 (final rule).

State Regulations (U.S.)

CONEG STATUS: Al "Mlar" products are conpliant with CONEG
regul ati ons; the sumof the concentrations of cadm um

chrom um | ead and mercury does not exceed 100 ppm None of
these netals is used as an ingredient or processing aid.

SUBSTANCES ON THE PENNSYLVANI A HAZARDOUS SUBSTANCE LI ST THAT
MAY BE PRESENT AT A CONCENTRATI ON OF 1% OR MORE (0.01% FOR
SPECI AL HAZARDOUS SUBSTANCES): Barium Sul fate; Titani um
xide (TiQR); Carbon Black (black filnms only).

SUBSTANCES ON THE NEW JERSEY WORKPLACE HAZARDOUS SUBSTANCE
LI ST THAT MAY BE PRESENT AT A CONCENTRATI ON OF 1% OR MORE
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( REGULATORY | NFORMATI ON - Cont i nued)

(0. 1% FOR SUBSTANCES | DENTI FI ED AS CARCI NOGENS, MJTAGENS OR
TERATOGENS) : Bari um Conpounds; Titani um Di oxi de; Carbon
Bl ack (black filns only).

CALI FORNI A PROPCSI TI ON 65 STATUS: The products descri bed
herein do not contain substances that require a warning
pursuant to Propositions 65.

NFPA, NPCA-HM S

NFPA Rati ng

Heal t h 1
Flammabil ity 1
Reactivity 0
NPCA-HM S Rati ng

Heal th 0
Flammability 1
Reactivity 0

Addi ti onal Information

MEDI CAL USE: CAUTION: Do not use in medical applications
i nvol vi ng pernmanent inplantation in the human body. For other
nmedi cal applications see DuPont CAUTION Bulletin No. H 50102.

The data in this Material Safety Data Sheet relates only to the
specific material designated herein and does not relate to use in
conbi nati on with any other material or in any process.

Pol yester Filns MSDS Coor di nat or
1007 Market St. Room D 6054A

W mi ngton, DE 19898
302-773-0904

# I ndi cates updated section
This information is based upon technical information believed to be
reliable. It is subject to revision as additional know edge and
experience i s gained.

End of MSDS
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DuPont Tetjin Films:

MYLAR® EL21 ,

Product Description ‘

Mylar® EL21 polyester films are flexible strong and durable films with an unusual balance of properties, making them
suitable for a variety of industrial applications. The excellent dielectric strength, moisture resistance, and phyS|caI
toughnes make Mylar@ EL21 a very versatile and functional insulating material.

General Product Info
Mylar® EL21 films offer high dielectric strength, good chemical resistance, and exceptiona! durability in high-
temperature enviroments.

Special Features
Slit rolls are available in the foliowing ID and OD configuration:

e 3"ID 13" 0D
e 3"ID 16" OD
e 3"ID 18" OD

Master rolls are available as shown in the Standard Put-Ups table. They are splice free and are available in selected
widths in minimum order quantities of 35,000 Ib per order with a minimum of 10,000 Ib per item.

Typical Applications
Mylar® type EL21 films, similar to My[ar® type MO films, are heavy gauge insulating films designed for general
purpose electrical/electronic applications, such as transformers, laminates, bus bars, and punched parts.

Approvals

UL 94 VTM-2 - for 92-1400 gauge(0.023-0.35 mm)

UL Recognition - for 92-500 gauge (0.023-0.13mm) HWI=5, HAI=4, CTI=1;
for 700-1400 gauge (0.18-0.35mm) HWI=4, HAI=0, CTI=1

Typical Properties

Available Thickness [Gauge]
750; 900; 1000; 1400
Property | Thickness | Value | Units | Test
ELECTRICAL ’

. . : ASTM D149 1/4" electrode 500
Dielectric Strength 750 17.5 | kv V/sec 25°C in air

. . ASTM D149 1/4" electrode 500
Dielectric Strength 900 18.4 kv V/sec 25°C in air

. . : ASTM D149 1/4" electrode 500
Dielectric Strength 1000 19.0 kv V/sec 25°C in air

. . : ASTM D149 1/4" electrode 500
Dielectric Strength 1400 20.0 kv V/sec 25°C in air
OPTICAL
Opacity ] | 750 [ 38 | % | optical density

I | 1 LD

http://www.dupontteijinfilms.com/FilmEnterprise/Datasheet.asp?Result=Print&ID=325&...
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Datasheet
Opacity 900 41 % optical density
Opacity 1000 42 % optical density
Opacity 1400 46 % optical density
PHYSICAL .
Density 750 1.3928 g/cc
Density 900 1.3920 g/cc
Density 1000 1.3925 g/em3
Density 1400 1.3925 g/cc
Elongation at Break MD 750 140 % ASTM D882A
Elongation at Break MD 900 150 % ASTM D882A
Elongation at Break MD 1000 150 % ASTM D882A
Elongation at Break MD 1400 170 - % ASTM D882A
Elongation at Break TD 750 115 % ASTM D882A
Elongation at Break TD 900 130 % ASTM D882A
Elongation at Break TD 1000 140 % ASTM D882A
Elongation at Break TD 1400 170 % ASTM D882A
Tensile Strength MD 750 27 kpsi ASTM D882A
Tensile Strength MD 900 27 kpsi ASTM D882A
Tensile Strength MD 1000 27 kpsi ASTM D882A
Tensile Strength MD 1400 26 kpsi J ASTM D882A
Tensile Strength TD 750 30 kpsi ASTM D882A
Tensile Strength TD 900 29 kpsi - ASTM D882A
Tensile Strength TD 1000 29 kpsi ASTM D882A
Tensile Strength TD 1400 25 kpsi ASTM D882A
Yield (nominal) 750 2,600 in2/lb
Yield (nominal) 900 2,200 in2/lb
Yield (nominal) 1000 2,000 in?/lb
Yield (nominal) 1400 1,400 in2/lb
THERMAL g
Shrinkage MD (150°C) 750 1.6 % Unrestrained @ 150°C/30 min
Shrinkage MD (150°C) 900 1.6 % Unrestrained @ 150°C/30 min
Shrinkage MD (150°C) 1000 1.5 % Unrestrained @ 150°C/30 min
Shrinkage MD {150°C) 1400 1.3 % Unrestrained @ 150°C/30 min
Shrinkage TD (150°C) 750 0.9 % Unrestrained @ 150°C/30 min
Shrinkage TD (150°C) 900 1.1 % Unrestrained @ 150°C/30 min
Shrinkage TD (150°C) 1000 1.1 % Unrestrained @ 150°C/30 min
Shrinkage TD (150°C) 1400 0.8 % Unrestrained @ 150°C/30 min
Standard Put-ups
Core I.D. (Inches) Roll 0.D. (Inches) Thickness (Gauge) Length (Feet)
3 ] 13 750 1,360
3 13 900 1,140
3 13 1000 1,020
3 13 1400 730
10 (Master roil) 750 5,400
10 (Master roll) 900 4,520
10 (Master roll) 1000 4,070
10 (Master roll) 1400 2,850

Contact Info

DuPont Teijin Films U.S. Limited Partnership

3600 Discovery Drive
P.O. Box 411

Hopewell, VA 23860 USA
Tel: (800) 635-4639
Fax: (804) 530-9867
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Disclaimer

Note: These values are typical performance data for DuPont Teijin Films' polyester film; they are not intended to be
used as design data. We believe this information is the best currently available on the subject. It is offered as a
possible helpful suggestion in experimentation you may care to undertake along these lines. It is subject to revision
as additional knowledge and experience is gained. DuPont Teijin Films makes no guarantee of results and assumes no
obligation or liability whatsoever in connection with this information. This publication is not a license to operate
under, or intended to suggest infringement of, any existing patents.

CAUTION: Do not use in medical applications involving permanent implantation in the human body (DuPont Teijin
Films Medical Policy). For other medical applications, see the Medical Caution Statement. DuPont Teijin Films
accepts no liability for use.of it's products in medical applications not reviewed and approved by DuPont Teijin Films
or for product misuse. DuPont Tefjin Films supplies products to an agreed specification and does not manufacture
products designed specifically for medical end use.

Melinex®, Mylar® and Melinex® ST™ are registered trademarks of DuPont Teijin Films U.S. Limited Partnership.
Teijin® and Tetoron® are registered trademarks of Teijin Limited used under license by DuPont Teijin Films U.S.
Limited Partnership. Teonex® is a registered trademark of Teijin DuPont Films Japan Limited and is used under
license by DuPont Teijin Films U.S. Limited Partnership.
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