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rotrifluoroethylene (PCTFE), polyvinylidene
fluoride (PVDF) %! poly (vinyl fluoride) (PVF)
5 47 Ad3srdinh 19909 % Vo ® <oF

11.2 million Ib ($167 million) & =

Ago

I

(44%), L (32%), 77 (24%) o7 2H]=S]
om 1 F PTFE #&o] 7M4712£2.2 53% J%

% 714 wol A4HYI 1 ¥ PTFE 4
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E% uH
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3] Z7lalih FuE 2001d A&
A5 it 2 A /&S
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PEP 59 52 A2elMs vk 242 ve
WAk PTFE FEL 1204 & ¢ 53 &4
B 1. 929 SAZLE MMEE U AY FRE (2001
H, S ton, %)

Company | PTFE | PFA | FEP | ETFE | PCTFE | PVDF | PVF |
Nitto Denko | 580 | - - 0@y - - | 610
(356) | - - @8 | - - - |(19.6%)

Du Pont- - 5 10 - - - 140 | 155
Sheply - 1125 0D | - - - [ (100) | (5.0)
Asahi Glass | - - - 800 - - - 800
- - - || - - - | (256)

Toray - - 70 | 150 - - - 220

- - | (666) | (142 ] - - - | (1)

Kureha - - - - - 80 - 80
Chemical - - - - - 61D - | 26
Daikin - 5 30 | 40 - - - 75
Industry - |25 | Q1)) B8 | - - - Q4
7] B 1,050 | 30 - 40 - 60 - | 1180
EL) | @O | - B8 | - @9 - | QLD

&7 | 1630] 40 | 110 | 1060 | (9% | 140 | 140 | 3,120

AR DB REF RGH PR,
ik (2002).
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Supplier PTFE | FEP | PFA | ETFE |ECTFE |PCTFE | PVF | PVDF
AD. Tech C C
Airtech International | F.C
Allied—Signal F F
American Durafilm c|pcyjcy|c
Atochem (EIf Aquitaine) R RF
Atomergic Chemetals F
Ausimont (Montedison) | R | R R R R R
Chemical Fabrics FC|FC|FC
Daikin Industries R{R|R]| R R R
DeWal Industries C
Du Pont RF | RF [ RF | RF F F
Furon FC | FC|FC
Hoechst Celanese R R| R
ICI R | R
Norton(Saint-Gobain) | F.C | F.C FC FC
Solvay RF
3M RF
Westlake Plastics F F
C=Converted film, F=Film, R=Resin.
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H 3. PTFE, FEP % PFAZ

[
olo

S=0F

Applications PTFE | FEP | PFA

Electrical/Electronic

Hookup wire Coaxial cable tapes and jackets
Interconnecting wires

Computer cables

Electrical tapes

Spaghetti tubing

Oil well logging cables

Wires and cables

Radomes

Flexible printed circuits

Flat cable substrates

Plenum cables

Solar collectors

Standoff insulators

Bushings

Connector inserts

Heat—shrinkable wire and coaxial cable jackets

[N ONPNPNe!
=

O O 0000
e5]

[eolNes €SN 5]

Composite Fabrication
Release and bagging films C C

Chemical Process Equipment Lining
Valves

Pipes

Tanks

Heat exchangers

Expansion joints

OO O 0O
[P NPNe!

Packaging bags
Toxic waste bags
Biological sampling and storage bags C

(@]

Food Processing
Conveyor belts C

C=Current application, E=Emerging or potential application
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3l o] AMEEE=d wiret} cable EAA
shetsd Anlell glojA i BEgoR FE
o kel mpo]Ameeln F2 #lojH &
FogloEk 22 Abded SgETh 19703
¥ w2 Du PontAlell &J8te] X9} A&
<Tefzel®>7 FF&a 9om AEL <Tefzel®
200> 0.2 Az}t Aushimont < Halon ET®>,
Daikin Industry <Neoflon®> % Hoechst Cela—
nese’} ETFE A& AAbsta Qo) & £
Ashai Glass¥ <o}ZE& CPO>E Sxp7|<= 7
kit <ofxdA>E= ETFE 508 7ha3to]
FE U, 29AAN, Hgd, FE 59 17
s8E %%&0% IS w98 F5, AL
T 1F U - 3A, taEYe] &% A
3 Utk 53] vRAA S A 7164
Aow WA 2 R {4, FedA,
, oA T AHE ol 8% Y8 dEow
]

Jo O ¥ o
Sfobe et

1o

d ofo
bt

o, op
)

oo o il oo X o
oo O{N —O|L F&
i) Ol'l
=
o

()
in
0
(@)
_|
M
m
T3]
oju

PCTFE+ w&A|<l chlorotrichloroethylene
(CTFE)E gtz $go=® A zxshd ECTFES+
o] PCTFE: WwAMA, g8ty 284, Ud
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switch panel, clean room packaging, LCD, PTP

N

membrane
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23, 7] 2F A A4 PET 52 PES 45
HAF Fu2 FAPH B A I ARAR o] &
drf =3 fAdg ME=SXE PCTFE 5 5o
e 1l AHLS HIAAl 4717 7h=53 A, S
Mg NS = e Fws Ws W gl 3%
oy & FF A4l vl Tl o84 F qUrh
TS Q1S Fiel vizkslE R 5] AbdE WA
27171 AAANZA FH PCTFE &2 F Ak
olo| WH o] o]&H ) Aushimont, Atochem,

Daikin Industry <Daiflon®> @ 3M <Kel-F®>

& PCTFE #X& A% ¥Fsl4 Du Pont, 3M
<Ke1—F®> 2 Allied Signal <Aclar®> S0l 2
FOoZ At o) <kollA AgE EAdE2

Sk B 40 Ao,

2.6 PVF L&

PVF 95& =2 4345 714 FEP 2552t
£ AFAEA U W JAIFEIES Yeldth PVF
HELS 53 YrlnA, Qs AgA, A,
TR, oA, A Aad 59 B Ut
Aaglow gk wjd, st=RT=, ZeEpAaE 9
Zuk 5o kst TR Azl 5ol kst

wEbA] vy g 3 ASES g, S
A, AFsAF 1% panel, ©EA] 7183} o571 A

# 4. ETFE, ECTFE ¥ PCTFE &2 SE=0¢F

Applications ETFE |ECTFE |PCTFE
Electrical/Electronic
Wire and cable C C
Instrument membranes E
Rader and microwave windows E
Electrical tape E
Flat cable and capacitor insulation E
Fuel cell diaphragms E
Composite Fabrication
Release films E
Chemical Process Equipment Lining
Vessel lining E
Pumps and valves C C
Packaging
Liquid oxygen tank fittings E
Pharmaceuticals E
Military equipment E
Aircraft
Cabin materials E
Electroluminescent interior lighting C

C=Current application, E=Emerging or

potential application
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Z 5ol PVDF o|gdFo| olgdrt 7|ef giekd
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Pz A8, Wsteekad, oA 9 24
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7} Qlth o598 71 248 &' S5 FYssict
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T U, IFAE, a9dS 2tk PVDF
A9 W= 1.78 g/em’Z4 PTFE Kt} stout
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E 5. Du Pont <Tedlar®> PVF ™Z0o| 24

Typical Value"
Tedlar® ¢ | Tedlar® SP?
Tensile Strength (MPa) 90 41
Tensile Modulus (MPa) 2,075 -
Elongation (%) 95(min) | 200(max)
Impact Strength (KJ/m) 90.3 -

Property Test Methods

ASTMD 882-80
ASTM D 882-80
ASTM D 882-80
ASTMD 3420-80

Tear Strength (MD) (kN/m) 163 550 ASTM D 1044
Moisture Absorption (%) 0.5 05  |ASTM D570
Coefficient of Friction ASTMD 1894
Film/Metal (m/m’K) 0.21 0.21

Shrinkage, Max(TD) (%) 5(170 C) | 2(170 C) |ASTMD 1204

Temperature Range
—Continuous Use
=Short Cycle (Release)

=72~107 C|-72~107 C|ASTM D 1894
upto 175 Clupto 175 C|ASTM D 1894

Specific Heat (cal/gC) 0.24 024 |TA
Dielectric Constant - 7 ASTMD 151-81
Specific Gravity (g/cc) 1.39 - ASTM D 1505-68

Weatherability - Excellent |Weatherometer

“Du Pont <Tedlar®> 1.0 mil, Transparent Type 3.
*Du Pont <Tedlar® SP> 1.0 mil, Transparent, High Gloss,
TTR10AHO9.
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Applications

PVDF

Aircraft
Laminates for interior panels

Construction
Architectural facings

Automotive
Exterior automobile and truck surfaces

Electrical/Electronic
Epoxy circuit boards
Multilayer boards

Plenum cable jackets
Heat—shrinkable cable
Aircraft hookup wire

[eslles|

Chemical Process Equipment Lining
Storage tanks

Valves

Scrubbers

Reactors

Heat exchangers

Semiconductor processing equipment
Pharmaceutical processing equipment

OO 00000

Consumer Apparel
Breathable, waterproof fabrics for sports apparel

&>}

Piezoelectric Sensors and Control Devices
Orthopedic motion control systems
Medical device switches and monitors
Medical ultrasound devices
Heat—activated light switches

Tactile robot sensors

Wide—area sonar devices

Fluid flow meters

Respiration monitors

Transducers

Audio amplifiers

[esEleSIleSEleS Il cS Ml el e S s> R >Rl co)

C=Current application, E=Emerging or potential application
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fonated perfluorinated vinyl ether 3%l 2|3
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212

¥ 7. Microporous 2&

Microporous FP Films |Film Trade Name| Base Fluoropolymer

Supplier

Garlock Klimate PTFE

Gelman Repel Urethane fluoropolymer
W.L. Gore Gore—Tex PTFE

MicroPore Kynar Flex PVDF

Mupor Mupor PTFE

Nitto Electric Industrial Microtex PTFE

Other Microporous Film Trade Name| Base Polymer

Films Supplier

Consolidated Thermoplastics |Espoir Filled polyolefin

Exxon Exxair Polyolefin

Hoechst Celanese Celgard PP, PE

Porvair Permair Polyurethane

Teijin Neozoic Polyurethane
Tempo—Shain Neptune Plus Cross—linked acrylic
M Thintech Polyolefin
Tokuyama Porum Filled PE

1. 3M is discontinuing its Thintech business.
2. Consolidated thermoplastics has discontinued Rex Tex film.

= 2839t 1976d W. L.

It distributes the Japanese—made product Espoir in the United States.

H 8. DuPont o 242X I<Nafion®) o 24

Property Typical Value Test Method
Tensile Modulus (MPa)
50% RH, 23 C 249 ASTM D 882
water soaked, 23 C 114
water soaked, 100 C 64
Tensilie Strength, (MPa)
50% RH, 23 C 43 ASTM D 882
water soaked, 23 T 34
water soaked, 100 C 25
Elongation Break, (%)
50% RH, 23 C 225in MD, 310in TD |ASTM D 882

water soaked, 23 C
water soaked, 100 C

200 in MD, 275in TD
180 in MD, 240in TD

Specific Gravity 1.98 -
Conductivity (S/cm) 0.083 *
Acid Capacity (meq/g) 0.89 -
Water Uptake (%) 38 ASTM D 570
Thickness Change (%) ASTM D 756
(from 50% RH, 23 T to 10

water soaked, 23 C)
#* J. Phys. Chem., 95 (15), 6040 (1991).

9= chloralkali processel] & o] g5 u 27
e, AEFTY, 27 AxeY soll S890.
st H oyA] M3 FALoE U] AT

v ARAAE FEgoly 1A HaA oA

RHE Ay mlm
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