FEP-LINED LDPE TUBING

TYPICAL PROPERTIES FOR FEP FLUDROPOLYMER RESIN

PRy s oD | U5 | FeGRAE I |
MECHANICAL
Specilic Gravity ASTM D-782 2.4
Tensiio Stongth, 23°C (73°F) o ASTM D-2116 MFa (psl) o 23 (3,400) |
. 1.].|1;i!;F;iF;-"E_kJIIh.]}I|iUrI, 235 (F3F) .h"w‘T‘.-i ﬂ’>'|1f' o 300
" Flexural Modulus, 23°C (73°F) ASTM D-790 MPa (pel) 670 o000 |
Hardnass, Duromeler, \'iih:u_u-._l.l. fl.-*;'w'l'hi .D-F'?d':l ..... . 56 o
Conflicient af Friction ASTM D ﬁﬁu-'-. 0.25
Diaformation Under Load, 23°C (73°F), ASTM D-621 % .50 '
6.9 M (1,000 psl), 24 Tours
" Water Absorplion, 24 hours ASTM D570 % 0.004
Surlace Feslstivity ASTM D-257 olnn-sq 105
" Volumo Resltivity - ASTM D-257 ohim-5q 1o
Dieleclric Strength, 0.254mm (10 mil) ASTM D-148 | kv (vimil) 79 (2.000)
Dlelactric Constan, 21°C (70°F), 1 k- S00MH: ASTM D-1531 | 205 =
Dissipation Factor, 21°C (70°F), 1 Mliz ASTM D-1531 B 10,0006
A Resistance ASTH D485 seconds IGh g
Melting Point DTA, ASTM D-3418 *C (*F) 260 (S0
Delleclion Temperalute. 455 kPa (66 psi) ASTM D-848 *C (°F) 77 (170)
1820 kPa (264 psi) | 40 (119)
Coygen Index ASTM D-2663 1 % 95
Upper Service Temperaturs ' T [*F) 204 '(4'06{3

Waathar Raslstance

Florida Exposure

| il Ciongs o v diengtn, shihl decmasa i doogaion. bul £ hgh sher 25 yeers.

Chamilcal Resisiance

ASTM D-543

outstanding

TYPICAL PROPERTIES FOR LDPE

PHOFEETT | ASTH METHOLD NS

MECHANICAL

Specific Gravity ASTM D-782 0525
Terslle Strength, 23°C (73°F) ASTM D-2116 (i) 1,000
Ultimate Elongation, 23°C (73°F) ASTM D-2118 = % 100
Flexural Modulus, 23°C {73°F) ASTM D-790 (psi) 35,000 |
| Hardness, Dunometor, Shore D ASTHW D-E240 | A3
Water Ab=orplion, 24 hours . ASTH D-570 gt <4107 %
Metting Point - OTA, AGTM D-3418 °C 105°C
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Warkel Corporation

435 School Lane

Phymouh Maating, PA 18462
510/ 272-5350

HATERIAL SBAFETYDATA SHEET

This product information is provided to assist our cusiomers in assessing compliance with healthvsafety/eavironmental regulations.
Manufasturer. Telephone:
MMarkel Corporation e T 610/272-8960
435 School Lane £V o, Chemtrec: 800-424-9300
Plymouth Meeting, PA 19462 (rast? 1E Dated: March 1, 2005
Chemical Name and Synoityms: Trade Name:
Polyethylenc, PE, Polyolefin, Resin Polyethylene
Tubing and/or Jacketing Polymer
Chemical Family:
Ethene / Hexene Copolymer
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INGREDIENT PERCENT CASH;
Ethene / Hexene Copalymer > 98 ‘ 25213-02-9

Produet contains NO ingredients in |
concentrations of 1% or greater which oo
are defined as hazardous according to

CISHA standard (29CFR1910.1200) ‘
“There is NO chemical present in this product at a concentration of 0.3% or more classified as a carcinogen by

TARC, NTP or OSHA.

Qome versions of this composition may contein carbon black ata concentration of < 0.2%

Polypropylene is a thermoplastic resin. In the golid state, it is not hazardous. During processing when
canverted to the molten state, normal precautions for the handling of hot, sticky, fluid melts should be

observed.

Appearance: Natural solid walled tubing or jecketing, (May be colored if desired.)
Odor; Slight to no odor.

Potential Health Effects:
Eye: (X) Skin: (X)  Imhalation: ( ) Ingestion: ( )

Paas 1 rf &
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Mierked Cotporaton -
435 Schoal Lane A

Phymouth Meeting. PA 15462 MATERIAL SAFETYDATA BHEET
610/ Z72-29e0

Potential Health Effects; (Continued)
In fis solid state, this is an unfikely route of entry, Operations that cause abrasion could

Eyes:
release dust or small particulates which may cause eye irritation or abrasion experienced
as mild discomfort and slight excess redness of the eye.

Skin: In its solid state, this is an unlikely route of entry. Operations that cause abrasion could
release dust or small particulates which may cause skin irritation or abragion experienced
as mild discomfort and slight Jocalized redness.

Inhalation: In its solid state, this is an umlikely route of entry. Opcrations that cause abrasion could
release dust or small particulates. Overexposure to high concentrations of dust may
cause respiratory irritation. Product is not volatile at ambient temperatures. Vapors
generated by heating operations in enclosed areas may cause minimal irritation,

Ingestion: Unilikely

Sensitization: None known

Medical Conditions Ageravated by Exposure:
There is no evidence that this product aggravates an existing medical condition.

CIL l' _'TE"L-J\ F‘I'Irﬁ'ﬂ..\: ““"ﬂmfvﬁ@’ﬂu .‘

R Sikide i) TARONY AL T AR e
Eyes: Flush eyes with plenty of water for several mimutes, Remove larger partioles from the
eye as one would any foreign object. Get medical attention if eye irmitation persists or

particulates are difficult to remove from the eye.

; u:é:rmw JIEEHINY A T e R

Wash skin with plenty of soap and water for several minutes. Get medical attention if

Skin:
skin irritation develops or persists.
Inhalation: IT itritation, headache, or drowsiness occurs, remove to fresh air.

Oither Instrections:  None
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Ignition Temperature — AIT (degrees C):
343°C (650°F)

Flash Point {degrees C):
Mot applicable.

Flammable Limits % (Lower — Upper):
Mot gpplicable.
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: 435 Gohool Lane
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SECTION 5: FIRE-FIGHTING MEASURES (Coatinuved)

Recommended Fire Extinguishing Agents and Special Procedures:
Use water spray, dry chemical, foam, or carbon dioxide to extinguish flames. Use water spray to cool

fire-exposcd materials or containers, Water or foam may cause frothing.

TInuosval or Explosive Hazards:
Hazardous melting and dripping may occur at elevated temperatures, May burn at or above flash

int. and airborne dust may explode if ignited. See National Fire Protection Prevention Association
Bulletin 654, “Dust Explosion Prevention, Plastics Industry 19757,

Special Protective Equipment for Firefighters:
NIOSH approved positive pressure self contained breathing apparatus — {irefighter tumout gear.

T RO B AT TN R TR e
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QObserve general good housekeeping procedures. Sweep up excess material and categorize for reuse after
<leaning or scrap.
Jf processing involves molien material, allow spilled compound to solidify and then sweep up.
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Handling:
Observe general good housekeeping procedures. Sweep up eXCess material spills immediately to avoid slipping
hazards. The handling of this product while fabricating may generate nuisance dusts. Take necessary

precautions (o prevent exposure to these custs.

Storage:
Periods of exposure to high temperatures should be minimized. Water comtamination should be avoided.

Eye/Face Protection:
Safety plasses, chemical type goggles, or face shield recommended to prevent eye contact. Heat
resjstant shield recommended when processing hot material.
Skin Protection.
should be worn. Heat protective clothing should be

Protective clothing such as coveralls or lab coats

Respiratory Protection:
As employed with normally accepted industrial practices. Local exhaust is recommended.
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Misrke| Cofporaton

&35 School Lane

Prymouth Mesting, PA 19982
B10 /250

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION (Continued)

Ventijation!
ILocal exhaust is recommended. It is recommended that adequate ventilation be provided tn areas of

fabricating or processing where fumes are a potential side effect.
Exposure Limit for the total product:
None established for this product,
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Appearance: Natural tube r Odor: Odorless
Boiling Point (°C): Not applicable ‘ Meiting/Freezing Point (°C):  136°C (266°T)
Specific Gravity: 092-098 (H0=1) pH: Not applicable
Vapor Pressure:  Not applicable ‘ Viscosity: Not applicable
VOC Content: Non-volatile | Vapor Density: Not applicable
j Other:  None

Solubility in Water: Insoluble

i
Akt e o

Stability: Stable.

Incompatibility  Avoid contact with strong oxidizers and all sources of ignition. Solid material may
(Materials to Avoid): be softened by some hydrocarbons.

Hazardous Will not occur.
Polymerization:

Comments: If thermal degradation occurs @ varjety of decomposition products may occur
including, simple hydrocarbons, to gasses such as carbon, carbon monoxide, carbon
dioxide, acids, ketones, and aldehydes.

This product has been evaluated for RCRA characteristics and does not meet the criteria of a hazardous waste if
discarded in purchased fort. Under RCRA, it is the responsibility of the user of the product to determine at the
time of disposal, whether the product meets RCRA criteria for hazardous waste. This is because the product
use, transformation, mixtures, processes, e, may render the resulting material hazardous.
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Warke! Corporasion !
. 435 Schodl Lane
: Plymolsh Mesting, PA 19462
] B0 7 2728950 = -

DOT: HNot Regulated
IMDG: Not Regulated
ICAO: Not Regulated
TDG: Not Regulated

MNone
. NFPA HMIS
Health:| 0 0
Fire: | 1 1
Reactivity: | 0 _ 0 !
DISCLAIMER:

This product is not intended for use in medical or dental implants.

The information contained herein is accurate to the best of our knowledge. We do not suggest or
guatantes that any hazards listed herein are the only ones which exist. Markel Corporation makes no
warranty of any kind, express or imphied, concerning the sale usc of this material in your process or
in combination with other substances. Effects can be aggravated by other matetials and/or this
material may agpravate or add to the effects of other materials. User has the sole responsibility to
determine the suitability of the matenals for any use and the manner of use contemplated. User must
meet all applicable safety and health standards.

T B S
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This product informetion is provided to assist our

clisToTers in assessing compliance with heolfb/safety/envirommental Tegulations.

MANLUFACTURER:

MARKEL CORPORATION

435 BCHOOL LANE
PLYMOUTH MEETING, PA 15462

TELEPHONE:
G10/272-6960  (256-306-5000)

FLUORODCARBON POLYMER. THERMAL AND CHEMICAL RESISTANCE

COMMON NAME AND FEATURE;
TRADE NAME: FEP TUBING OR. WIRE JACKETING
CHEMICAL NAME: FLUDRINATED-ETHYLENE PROPYLENE (FEF)
NFPA: Heabth: 1
Flammability: 0
Reoctivily: ]
5 N 2 TION
COMPONENT CAS. NO. OSHA PEL ACOIE TLY  COMPONENT Wit
Tetraflucroethylene —— :
Copolymer  25067-11-2 Naot Fembhished Not Eseablished 100
Hexafluoropropylene
CFy
Formula: ACFZ-LTE ) (CF-CF -
WD = Mot determined

*OSHA PEL's may vary from state §o state.
*All ingredients in quantitics < 1% (0,1% for carcinogens or teratogens; that are potntially hazardous per OSHA definitions.

SECTION 3: HAZARDS IDENTIFICATION

PHYSICAL DESCRIPTION:

CGOR:
POTENTIAL REALTH EFFECTS:

Transiucent or-colored tube or wine jacker.

No osior,
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in serious hmg mrritation.
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FEP Tubing or Wire Jacketing MSDS lssued 2/12/99

SECTION 4. FIRST AID MEASURES

INGESTION: Highly unlikely. Give 8-10 cunecs of water by mouth, DO NOT INDUCE VOMITING. If large amount is
ingested, contsct a physician,

EYE CONTACT: Immediately flush with plenty of water. If irritation persists, get medical attertion,

SKIN CONTACT: Wash effeeted area with soap end water,

INHALATION: Nexnally inhalation problems are not expeeted (ualess beated). If heated to high tempermmires, may

© cause chilfs, headaches, nmusca, bresthing, discomfort, cough, or sore fhroot. Mave 1o fresh air and get

medical atiention,

SECTION 5. FIRE FIGHTING MEASURES

FLASH POINT: Non Flammable

FLAMMABLE LIMITS: LEl: None LEL: Nome

HAZARDOUS COMBIUSTION PRODUCTS: Toxic and comrosive by-products, induding Hydroflnare Acid, Fluorophosgene,
Perfluorodsobutene e1¢ may be formed by thermal decomposition et Tigh

e peTHlles,
EXTINGUISHING MEIIA: Foum, C0;, Dry chermical snd water spray
PROTECTIVE EQUIPMENT: Use NIOSH/MSHA spproved SCBA and bunker grear. Evolution of ucidic guses

may require complete washdown of protective clathing prior to removal.
UNUSUAL FIRE AND EXPLOSION HAZARDS: When heating sbove 250°C or in fire comdition decompodition producty may be
formedd incloding Hydroffuaric Acid, Fluoro-phosgene, Perflusromebutene, e,

“pE: Perfluaroisobutene (CF, L C-CF,; TLY 0.01 ppm. Extremely toxic subsnce.

Ensure clean-up is done by treined pessonnel wearing appropriste persomme! protective equipment.
Colleot spilied muterial and scparate from other muaterial Put it into scparute containers. Dispose properly.
Spilled matcyial is & slipping hazerd.

SECTION 7. HANDLING & STORAGE

PRECAUTIONS IN HANDLING AND STORAGE
Use praduct for inteaded purposes.
Close containers after esch yse. Wash hands afier handiing.
If smoking tobacoo becomes contarminated by this material, exposure to toxic gases through inhalation can accur.
Therefore, do ast smoke in the work sreas and wash hands and face after handimg in order to avoid tansfer of the
Do mort store with, flammahle materials, such as solvents o oils.
Do not allow material o be exposed 1o excessive beat (&, g. from vse of torch, welding, ete.)

RESPIRATORY PROTECTION: If raaterial Is heared shove 250 °C, use a MIOSHAMEHA appioved air purifying respivator
with dust/nust carmidges to protect agamst sirborne particukues. [ urterial is heated above
500 °C, use & positive pressure sir supplied respitater or SCBA.

EYE PROTECTION: Approved safery glasses

FROTECTIVE CLOTHING: Normal full clean room clothing shoild be wom,

VEMNTILATION Use Jocal exhanst ventflation if this matemial s keated above 250 °C. Workars should wash

face and hends prior fo using smoling materials,
OTHER PROTECTIVE EQUIPMENT:  Eyewash station

Pags t ol 4
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Issued 2/12/89

BOILING POINT (°C): Not Appliczble

MELTING POINT OF POLYMER (°C): 285275 °C
APPARENT DENSITY (1120=1} AT 23°C; 1-1.5
VAPOR PRESSURE (mmHg): Not Applicable
EVAPFORATION RATE(Butyl acctate=1): Mot Applicable
VOLATILES: Not Applicable
SOLUBILITY IN WATER: Insohuble
ETABILITY: Bteble
COMNDITIONS TO AVOID: Excessive Heat

May react with metals, such as sodm, nmgnesiom, aluminum ot clevated
temperatures (above 425 °C); may react upon prolonged exposure o fluorine or m
oxypen fluorine mixtures et high temperaturcs and pressames, Contact with
incormpatible materia] could result m fire or explasion.

INCOMPATIBILITIES;

HAZARDOUS DECOMPOSITION OR

BY PRODUCTS: Teoxic and cofrosive gases meluding Hydrofluoric Acld, Fluoro-phosgens,

Perfluoroisobutene at high temperatres sbove 500 °C.
HAFARDOUS POLYMERIZATION: Shauld not occur

ACUTE EFFECTS OF EXPOSURE

Ingestion: Do not swallow. Small amouats swallowed during aormal handling operation are not
likely 10 cause mjury. Swallowing larger amounts may cause injury,

Eye Contact: Normally low mritation is expected,

Skin Contach: Low Emitution lo skin,

Inhalation: Normally inhalation problems are not expected. Whea thermally decomposed, this
material can cause chills, hepdaches, nansea, bresthing, discomiort, coughing, or
sore throal.

CHRONIC EFFECT OF
EXPOSTURE: Mone Imown
WNOTE TO CONSUMERS: Information provided in this scotion is eriemted o medical and public health professienals involved in

the assessment und treatment of excessive andfor ectideutn] cxposures.
No substantive evidence of termiologic or reproductive effects known,

CARCINOGENS: This material is pot listed by QSHA, NTP and [ARC
Excessive exposure i thermal degradation products may resylt in delayed pulmonary cdeme in
some cases, and on very high exposire, damegs W the iver aad kidoeys. These substoniss may
inchude: perfluoroisobutens (TLV =10 ppb), carbonyl flueride (TLV = 2 ppm TWA, 5 ppo STEL),
fydrogen fluoride (TLV=2 ppm, Criling)

ECOTOXICITY: No dsta. Ecotoxicily is sxpected to be fmited dus 1o low solubility in water.
ENVIRONMENTAL FATE: Mo darta

Page 3ol 4
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FEP Tubing or Wire Jacketing MSDS Issued 2/12/99

IDERATI

Comply with Federal, State, and Local regulstions concemmg Health and Envirorment when disposmg of matesials,
also mmmwmw,lmum.mmmwmmmgmd

Regulations mey

scrubbing hydroget fluoride and other acidse combustion producs.
14. TRANS MATIO

DOT HAZARD DESCRIPTION: Not regulated

CANADIAN TRANSPORTATION OF

DANGEROUS GOOGDS (TDG): Not regulaied

UN CLASSIFICATION: Not regulsted

SECTION 15, REGULATORY INFORMATION

SARA Tifle TiL: Not regulated

CERCLA RQ: Not regulsted

OTHER; MWu&pmummmmmw}mﬂm;mwmm

European Union (El) Classificarion nd Labeling Information: classification has not been published
in Commission Directives 93/72IEBC or $4/691EC for compenenrs of this product.

States such es Pennsylvaaia, New Jasey, California, Vermont, Massochusetts, and Rhode Tsland may
Mﬂﬂ:ﬁﬂ'ﬁm@MMWufﬁhmw;mﬂqﬁfkmtmﬁm
fequirememts for additional information.

SECTION 16, OTHER INIFORMATION

REFERENCES:
1, Guide for The Safe Hindling of Fluoropolymer Resin,
Fluoropotymer Division of the Society of the Plastics Industry. Published 1998,

Refer 1o the Americin Conference of Govermmentel industrial Hygienists (AOGIH) documentation of TLV's (Threshold
Limit Values) for individual components, Fluaropolymers Safe Handling Guide publizhed by The Socioty of the Plustics

Fudustry, and the DOT Emergency Responic Guighehook,

[MEDICAL UISE]
Buyer witrants and represents, as 8 comdition of fis Order, that it is not nsmg and will not use, In whale ar part, the
mudmtsdtﬁvmedmﬁﬁﬂ#ﬁhmmﬂﬁiahdﬁgmﬂﬁmuhwdﬁﬁuﬂﬁﬂﬂmhhm
mmdjﬂlmdfmdmmlm:wﬁiﬂcmhﬁcmmdymwhﬁmmmmmﬂ
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comedirions as reqaired By Seller.
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Mﬂclmmﬁcmmhmﬁwr-xmmamm. Due to the temare possibiliy that electronic
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