EAGLE RIDGE 1
March 19, 2002

Mr. Neil Blickman

Federal Trade Commission

600 W. Pennsylvania Ave.,, N.W.
Washington, D.C. 20580

Petition to Establish a New Generic Subclass

The Dow Chemicad Company (Dow), world headquartered in Midland, Michigan, hereby
submits this Petition to the Federal Trade Commission (FTC) for the establishment of a new
generic subclass (lastol) within the existing olefin category.

Dow seeksto establish a generic subclass for its new crosslinked elastic fiber (CEF) for three
reasons.

1. Dow CEF fiber has the same general chemical composition asthe FTC' s established olefin
generic fiber category:

- thefiber-forming substance in CEF is composed of & least 85 percent by weight of
ethylene, propylene, or other olefin units.

- specificaly, greater than 98 percent by weight of the fiber-forming substance in CEF
is composed of ethylene and other olefin units (e.g., 1-octene).

2. Dow CEF, while having the genera chemica compasition of olefin, has a unique chemistry,
molecular design, and fiber structure which enables distinct, important properties to the
consumer:

- thefiber iselastic with awide temperature tolerance, enabling comfort stretch
garments that can be repeatedly washed, dried, and ironed without loss of stretch and
elasticity

3. Dow CEF fiber’ s distinctive elasticity and temperature tolerance features enable olefin to be

considered for new apparel applications beyond the conventional socks and thermal underwear:

- dtretch cotton separates like dresses, shirts, and slacks, are now possible and desirable
for their comfort stretch and easy-care properties



In short, Dow CEF is an atypical olefin fiber differing significantly — in chemistry, process, and
properties — from conventional olefin fiber manufactured for apparel uses today per the FTC's
definition. Dow CEF is not arubber, per the FTC’ s definition, because the fiber-forming
substance in Dow CEF is a polyolefin with low but significant crystallinity versus an amorphous
(non-crystalline) polyolefin. And last, Dow CEF is not a spandex, per the FTC’ s definition,
because CEF is not made of polyurethane.

The FTC definitions for olefin fiber', rubber fiber?, and spandex fiber® are listed below for
reference.

'0lefin. A manufactured fiber in which the fiber-forming substance is any long chain synthetic polymer composed
of at least 85 percent by weight of ethylene, propylene, or other olefin units, except amorphous (noncrystalline)
polyolefins qualifying under paragraph (j)(1) of this section.

2Rubber. A manufactured fiber in which the fiber-forming substance is comprised of natural or synthetic rubber,
including the following categories:

(1) A manufactured fiber in which the fiber-forming substance is a hydrocarbon such as natural rubber,
polyisoprene, polybutadiene, copolymers of dienes and hydrocarbons, or amorphous (noncrystalline)
polyolefins.

(2) A manufactured fiber in which the fiber-forming substance is a copolymer of acrylonitrile and a diene
(such as butadiene) composed of not more than 50 percent but at least 10 percent by weight of acrylonitrile
units.

The term lastrile may be used asa generic description for fibers fdling within this category.

(3) A manufactured fiber in which the fiber-forming substance is a polychloroprene or a copolymer of
chloroprene in which at least 35 percent by weight of the fiber-forming substance is composed of
chloroprene units.

(emphasis added)

iSpandex. A manufactured fiber in which the fiber-forming substance is a long chain synthetic polymer
comprised of at least 85 percent of a segmented polyurethane.



Dow Crosslinked Elastic Fiber (CEF): The Atypical Olefin Fiber
A. Properties of Dow CEF Versus Conventional Olefin
1. Unique Chemistry of Dow CEF

Dow CEF is the first manufactured olefin fiber founded on metallocene-based
polyolefin elastomer chemistry. Although the fiber-forming substance in Dow CEF
is made from olefin monomers, Dow CEF fiber has a unique molecular structure, a
unique morphology and unique properties when compared with any ol efin fiber
previously seen on the market. This unique combination of propertiesisadirect
result of the polymerization chemistry, which includes the use of a constrained
geometry catalyst, which is a member of the metallocene family.

This catalyst has a single type of active site allowing precise control of molecular
architecture of the polymer. Specifically, greater than 98 percent of the fiber forming
substance in Dow CEF is a homogeneously branched ethylene' interpolymers
composed of ethylene and other olefin comonomer units (typically octene).

Very technically, the polymer in Dow CEF contains short chain branching; has no
measurable high-density polymer fraction; has a narrow, essentially single peak in
TREF (temperature rising elution fractionation) and differential scanning calorimetry
(DSC) profile curve; and has a narrow molecular weight distribution prior to
crosslinking. Insimple terms, the moleculesin Dow CEF are dl very smilar in size
and composition to each other. These molecular characteristics lead to important and
distinct fiber properties.

The al pha-olefin comonomer in Dow CEF istypically octene, and is present at ahigh
level (typically in excess of 30 weight percent). This high comonomer content leads to
Dow CEF fiber’s low but significant level of crystallinity and low density.

In contrast, olefin fiber manufactured today is based on conventional multi-site
catalyst technology (such as Ziegler/Natta catalysts). Consequently, it has a broad
compositional molecular weight distribution and low or no comonomer content.

‘Homogeneously branched ethylene polymer. Refers to an ethylene interpolymer in which the comonomer is
randomly distributed within a given polymer molecule and where substantially all of the polymer molecules have
the same ethylene to comonomer molar ratios (WO 99/60060) and are manufactured using so called
homogeneous or single site catalyst systems known in the art as metallocene catalyst or constrained geometry
catalysts system. (See also US 6,140,442, “Elastic Fibers, Fabrics and Articles Fabricated therefrom” and US
6,194,532, “Elastic Fibers”)

SInterpolymer. Refers to polymers prepared by the polymerization of at least two different types of monomers,
typically ethylene and octene.



2. Unique Morphology of Dow CEF

As a result of its unique chemical structure, Dow CEF has lower crystallinity
than conventional olefin fibers. (See Summary Table 1, page 15.) Specifically, the
high comonomer content leads to Dow CEF fiber’s low but significant level of
crystallinity (12 — 16 weight percent) (Figure 1a, page 5) and low density (from 0.87
to 0.875 g/cc). Unlike conventional olefin fiber where the polymer crystals arein
lamel lae form, the crystals in the Dow CEF fiber-forming substance are in fringe
micelle form. The fringed micellar crystalline morphol ogy® and the low but significant
level of crystallinity in Dow CEF imparts eastic properties not seenin other olefin
fiber manufactured today. This unique morphology of the Dow CEF polymer results
in high stretch (such that the fiber can be stretched to at least five timesits original
length before breaking) and high elasticity or snap back (such that when afiber is
stretched to twiceits length and then released, the fiber recovers to within 25% of its
original length).

In contrast, conventional olefin fiber, such as drawn polypropylene fiber (Figure 1b,
page 5), is highly crystalline with degree of crystallinity greater than 50 percent and
density greater than 0.90 g/cc. Additionally, conventional olefin has very low stretch
(for example, 33 percent elongation to break) and no significant elagticity at high
stretch.

This combination of elasticity, elongation, and mechanical strength found in Dow
CEF fiber are not found in conventional olefin fiber manufactured today. (WO
99/60060, US Patent allowed, but not yet issued.)

5Benedikt, George M., Brian L. Goodall (1998). Metallocene-Catalyzed Polymers: Materials,
Properties, Processing & Markets. Norwich, New York: Plastics Design Library, pp. 127-133.
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Figure 1: Differential scanning calorimetry (DSC) showing crystallinity and melting
peak temperature of Dow CEF fiber (a) versus conventional drawn polypropylene
fiber (b). Degree of crystallinity is determined from heat of fusion in the melting
endotherm.
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3. Unique Manufacturing Process of Dow CEF
Dow CEF fibers are manufactured by melt spinning followed by crosslinking.

Melt spinning

The Dow CEF fiber is fabricated using a melt spinning process. For instance, the
polymer may be melt spun into mono-filament or multi-filament fibers with a broad
range of deniers (ranging from less than 20 to over 140 denier) on conventional
elastic melt spinning equipment, such as that used for thermoplastic urethane fibers.
In one specific example, the fibers were separately melt spun on fiber extrusion
equipment consisting of an extruder, gear pump and spinneret. The extruder provided
amelt temperature of 236°C and each polymer melt sream was fed to the gear pump
which pressurized the melt and passed it through a 200 mesh pack followed by a 34
hole spinneret die. The spinneret had a4:1 L/D and the holes had a diameter of 800
microns. The resin output from the spinneret was controlled at 0.78 gram/hole/
minute. The fibers were quenched with aroom temperature air high velocity blower.

Crosslinking

After spinning, the polymer chainsin CEF fiber are not connected to one another
through covalent bonds. Asaresult, in an appropriate solvent, such as boiling xylene
or tri-chloro benzene, the polymer will dissolve. The fiber will also begin to flow and
deform if heated above the crystalline melting point (about 68°C). In order to prevent
dissolution and impart high-temperature dimensional stability, the fiber is crosslinked.
After the crosslinking process, the polymer chainsin the fiber are linked to one
another via covalent bonds (Figure 2, below). The crosslinked fiber is characterized as
having xylene extractables of less than about 70 weight percent as defined in
accordance with ASTM D-276s.

Figure 2: Schematic of morphology of crosslinked Dow CEF fiber (a) versus
uncrosslinked polymer (b).
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The crosslinking process is conducted by any means capable of economically forming
covalent links between the polymer chains including electron beam, beta irradiation,
gammadirradiation, coronaradiation, peroxides, allyl compounds, silane compounds
and UV radiation with or without crosslinking catalysts. For example, crosslinking
can be accomplished via high energy dectron beam irradiation of the fiber spools.
The irradiation source can be any electron beam generator operating in arange of 150
kilovolts to 12 megavolts with a power output capable of supplying the desired
dosage in megarads. The voltage can be adjusted to appropriate levels. The
irradiation is usually carried out at a dosage between 3 to 35 megarads. Irradiation
may be carried out at room temperature or at alower temperature, and is typically
conducted on the fiber spools after fiber spinning.

4. Unique Properties of Dow CEF

Dow CEF fibers have elasticity, high temperature stability, and chemical
resistance

Elasticity

The low but significant level of crystallinity imparts elasticity to the Dow CEF fiber
whereas no olefin fiber manufactured today is elastic. Elasticity is defined as the
ability of a strained material to recover its original size and shape, immediately after
removal of the stress that causes deformation’. DOW CEF fiber’ s favorable stretch
(at least five times its original length before breaking) and elasticity or snap back
(stretching to twice its length then, when released, recovering to within 25 percent of
its original length) are a consequence of its low but significant level of crystallinity
(Figure 3, page 8). Because of this, CEF can be successfully used in clothing
applications where stretch is desired.

In contrast, conventional olefin fiber is highly crystalline, with degrees of crystallinity
of greater than 50 percent. The crystals of conventional olefinfiber are aso in
lamellae form, unlike crystals in the Dow CEF fiber-forming substance which arein a
fringe micelleform. Asaresult, conventiond ol efin fiber is stiff, and essentially,
non-elastic. Typicd olefin fibers (in their manufactured, “drawn,” form) exhibit very
low elongation before breaking (typically less than 50%) and therefore cannot be
successfully used in today’ s apparel markets for stretch clothing.

7 KoSa Communications and Public Affairs (1999). Dictionary of Fiber & Textile Technology.
Charlotte, N.C.: KoSa, p. 69.



Figure 3: Tensile dataof Dow CEF fiber (a) versus drawn polypropylene fiber (b).
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Figure 4: Dynamic mechanical thermal analysis (DMTA) of Dow CEF (a) versus
drawn polypropylene fiber (b). Note: Dow CEF maintains its mechanicd integrity
well aboveits crystalline melting point (ca. > 68°C), whereas drawn polypropylene
does not.
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High temperature stability, chemical resistance

Dow CEF is substantially crosslinked with covdent crosslinks that connect adjacent
polymer chainsinto a contiguous 3-dimensional polymer network (Figure 2a, page 6).
This crosslinked polymer network structure allows Dow CEF to maintain its shape
and mechanical integrity above its crystalline melting temperature. Above its melting
temperature, the mechanical integrity of Dow CEF is provided by covalent crosslinks.
In fact, Dow CEF retains its shape at temperatures up to 220°C — well in excessof
convertiond dlefin smdting paint which occursat or bow 170°C (Hgure4, pege 8; Hgure 7, pege
10). Furthermore, Figure'5, bdow, showsthe heat S2hility of Dow CEF in nitrogen up to aoout 350°C
(>220°C).

Thisaosdinked polymer network sructure dso dlows Dow CEF to mantainitsintegrity in solvents
whichtypicaly dissolve the Sarting polymer (FHgure 7, pegel0). In contrad, conventiond dlefinfiberis
not crosdinked and therefore | ases shape and mechanicd integyity and/or dissolves aboveits aryddline
mdting temperatureswhich range up to about 170°C.

Figure 5. DSC mdting curvein nitrogen of Dow CEF from room temperature
to 500°C.
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Furthermore, Figure 5, above, showsthe heat datility of Dow CEF in nitrogen up to about 350°C.



Figure 6: Photographs showing mechanical integrity of Dow CEF (a)
veraus convertiond dlefinfiber (b) which loses shepe and integrity a 170°C.
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Dow CEFfiber’ sahility to withgtand high temperatures hes compdling advantagesfor thetextile
menufacturer: they can use more dfident dye and processmethods reguiring temperaturesin excess of
170°C. Therearedso advantagesfor consumers they can repedtedly wash, dry; and iron fabrics
containing CEF & typica temperatures (up to 210°C) without destroying the sretch properties of CEF
fiber. In contragt, Snce convertiond dlefin fiber manufactured today losesits shepeand mechanicd
integity in temperaturesranging from 105 —170°C, it cannat withgand the rigors of high heet and
repested laundaings: Consequently, conventiond dlefinfiber isnot widdy used in gopard goplications
today where the consumer seekseasy wash '’ weeer care

Therefore Dow CEFfiber isauniqudy differentiated olefinfiber and exhibits Sgnificant property
improvementsinduding shape retention and S&bility at very high temperatures plusimproved fabric
processng and consumer care characteridics nat found in conventiond dlefin fiber manufactured
today.

. Properties of Dow CEF Versus Rubber Fibers
1. Differences in Chemistry and Morphology

Dow CEF fiber differs significantly from rubber fibers. Thefibe-forming substancein Dow CEF
isapolydefinhaving alow but Sgnificant levd of ayddlinty. Therefore, Dow CEF doesnot fdl
withinthe FTC definition of arubber (FTC definition of rubber, pege 2).

Evidence of low but Sgnificant crygtdlinity in Dow CEF fiber is provided by agandard differentid
canning cadorimetry (DSC) technique (Hgure 8, pege 12).

CEFfiber exhibitsgpproximady 16% crydalinity and amdting paint of gpproximatdy 68°C. In
marked contragt, the rubber fiber exhibitsno arysallinity asindicated by lack of adiscernible DSC
endotherm.
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Figure 8: Differentid scanning caarimetry of Dow CEF (8) versusrubber (b). Degreeof
ayddlinity isdetermined from hegt of fuson in mdting endotherm.
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2. Process Distinctions

Dow CEF fiber is produced by a melt spinning / crosslinking process. In contred, rubber fibersare
commonly mede by extruding a pre-cured aqueous latex digperdoninto an add beth. Thisextrudateis
coagulated to lidify the rubber. The resulting thread then procesdsinto adrying and acuring oven.
Altemativey, rubber fibers can be made by ditting prevul canized sheets (cut rubber).

Therefore, CEF and rubber fibers are maenufactured from radicdly different materidsviadifferant

FY..:::%.
3. Property Differentiation

Rubber fibers are not crystalline, whereas CEF fibers have a low but significant level of
crystallinity. Asaresult, CEFfibershave unique differentiating properties

Rubber fibersare amorphous (non-arydaline) polymers, and are vulcanized typically using sulfur and
hegt. Asareault of thischemicd sructure, rubber fibershave uniform tenglle properties acrossabroad
temperaturerange. In contradt, CEF fibershave mechanicd propertieswhich derivefrom both the
aryddlinity and covaent crosdinks between carbon atloms—without using sulfur. At low
temperature, the pressnce of arydlitesdominatesthe mechenicd propertiesof CEF. Asthe
temperatureisraised abovethe ayddlinemdting point (ca > 68°C), the modulus of CEF fibersdrops
by an order of magnitude the modulus above mdting point is determined soldy by the degree of
covdent crosdinks. Therefore, CEF has unique temperature-dependent mechanicd propertieswhich
aeradicdly different from those of rubber fibers: Since rubber has dbsolutdy no ayddlinity, the
modulusis

esstidly flat with regpect to temperaureincresses. Thefigure shown bdow (Fgure9) dramatically
demondratesthisfesture

Figure 9: Dynamic mechanicd thermd andyss(DMTA) of Dow CEF (g) versus rubber fiber (D).
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Seoondly, snce CEF has alow but sgnificant levd of ayddlinity & room temperaure, the fiber
exhibits higher teneaity (drength) at breek compared to rubber fiber which is amorphous (Fgure 10,
bdow). The improved mechanicd srength and toughness of Dow CEF is important to survive
rigorous textile fabrication proceses

Figure 10: Tensledatacf Dow CEF fiber (a) versus rubber fiber (b) showing lower tenecity at breek
of rubber fiber dueto rubber’ samoarphous character.
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And lagt, ance Dow CEF hasalow but Sgnificant levd of crydtdlinity & room temperature, CEF
exhibitshigher tensleset (lower dagtic recovery) then rubber when extended to gregter then 100%
dongation. The5-cydetenslesst messuremeant (Figure 11, pege 15) showsthis contragting behavior
between CEF and rubber fiber. The parmanent sat of CEF isadirect manifedtation of itscrygtdlinity
and standsin marked contrest to the low tensile st of rubber fibers
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Figure 11: Tenslesa datacof Dow CEF (a) versus rubber (b) showing permanent st of Dow CEF
versus neglighle st of rubber fiber (5 cydedongation).
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SImmary Table#l
Property CEF Conventional Rubber
Olefin ®
Crystallinity, wt% 12to16 >50 0
Elongation, % >400 <15-200 600—800
Breaking Strength >09 17-68 045
(gm/den)
Initial Modulus 03 HA-56 002
Density (gm/cc) 087-0875 090-091 ~10
Dissolution Doesnot dissolve Disolve Doesnot dissolve
Characteristics
Temperature Upto>220°C Upto 170°C Upto350°C
Stability
Manufacturing Mdt gainning Médt sainning Extrusonvulcanization or
Method followed by splitting prevulcanized
aosdinking sheds

8Polypropylene drawn fiber data (elongation, breaking strength, initial modulus) from Fourne, Franz (1998). Synthetic Fibers:
Machines and Equipment, Manufacture, Properties. Cincinnti, Ohio: Hanser/Gardner Publications, Inc. pp. 840 & 850.
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11

Dow CEF: A New Generic Subclass — Lastol

A. Why Dow Seeks a New Generic Subclass

Dow CEF meatsthe broad definition of dlefinfiber. However, CEF has unique dadic properties,
thermd resstance, molecular sructure, morphology, and property improvementswhich differatiateit
from conventiond dlefinfiber manufactured today. Today’ salefin—largdy seenin carpet, thermd
underwear, and socks— does not offer the consumer stretch or the essy-care charadteridics gained
through high temperaturetdlerance. To textile mill producers, CEF enables processeconomiesand the
production of new productswith aypica gretch and parformance properties. To the consumer, CEF
offersawider choicein garments containing Sretch fabric plus the benefit of essy-carelaundaring a
higher temperatureswithout degradation of the sretch fiber.

B. Proposed New Generic Subclass Name — Lastol

Dow recognizestha anew subdassname should cgpture the chemicd sructurewhileaso
referenang theradica disinction. Dow has detlermined Lastol to be the destriptive new subdass
becauseit connotes an dadicdized defin. Dow proposad the fallowing definition for Lastol:

A manufactured crosslinked elastic fiber in which a) the fiber-forming substance is a synthetic
polymer, with low but significant crystallinity, composed of at least 99 percent by weight of ethylene
and at least one other olefin unit, and b) wherein the fiber exhibits substantial elasticity and heat
resistance properties not present in traditional olefin fibers.

I Commercialization Plan and Time Table

Commeradization of Dow CEF isimminent —oocurring early in the second quarter of 2002,

Beginningin 1999, Dow identified and began working with devd opmentd partnerswho areleedarsin
thefiber manufacturing and gpperd indudry around theworld. Since the second quiarter of 2001, CEF
has been successully made on commerda-scde soinning eouipment, with resuiting quantities
ubsquantly produced and ussd in awide range of fabricsinduding bath knitsand wovens: Thee
fabrics have been used to meke avariety of goods, but most notably for thosein the gopard market and
itsvarious endruse ssgmens

Garments made with CEF have been tested and found to meet or excesd dl gandard indudtry

oadficaions Themearket testing processof garmeantswith leeding retallersis presently underway,
with completion expected within the coming weeks
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If you have questions regarding this Petition, please contact Margaret Rogersin Dow' s Washington
D.C. dffice (202 429-3403) Sephen Krupp, our busnessattorney (979 238-2839). Steveislocatedin
Fregport, Texas

Thark you for your timeand condderation.

Sroady,

\ ! pp—

Globa Busness Director
Dow Fiber Solutions

Cc. SephenKrupp
Margeret Rogers
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