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Fecha de 1a solcatud 1 de septiembre de 2000

1 Yo, Emiho FERRERO, obrando como apoderado del sohatants en el asunto
antes 1dentaficado, me refiero al auto nimero 3144, notaficado por estado del 6 de octubre
de 2000

2 Mediante el auto ntimero 3144 se puso en conocimiento del sohiarante el
informe que contiene las observaciones hechas por su Deapacho sobre la presente
solicitud de patente Atiendo a las observaciones de la manera aiguiente

21 Tiiulo del invento Para dar mayor precsién al objeto de la invencién,

presento aqu1 nuevo taitulo como mgue

“POLIMERIZACION DE MONOMEROS AROMATICOS DE VINILO POR
MEDIO DE PROCESOS DE POLIMERIZACION CATIONICOS Y DE
RADICAL LIBRE, PARA PRODUCIR POLIMEROS AROMATICOS DE

MONOVINILIDENO DE PESO MOLECULAR BIMODAL"
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ABOGADOS
Adicionalmente presento nuevo formato de sohcatud en donde aparace el

nuevo tatulo que presento

2 2 Epla descripcin. Para atender a 1a observaci6n hecha por su Despacho
con relacién al término “CWC Montmonllomte clay H+", aclaro que esta ea
un producto de aralla dispomble comercialmente de Nanocor La
designacién H+ 1indica que la arcilla ha sido cambiada por 10nes a la forma
écida, la cual es comun en el estado de la técmica En wvista de que este
producto es de uso comun por los versados en la materia no se conmderd

necesario introducir explicaciones en la descripcién

2 3 Formatos adicionales Adjunto a este memornal presento nuevo extracto,
nueva tarjeta temética y nueva tarjeta de archivo de propietarios (Formas P

103, P 104 y P 105), los cuales estdn en conformdad con las modificaciones
hechas al tatulo de 1a 1nvencibn

2 4 Dogumento de priomdad Presento con este escrito copia certaficada de
la sobeaitud de patente estadoumidense numero 60/162009 del 1 de
septiembre de 1999, junto con Bu respectiva traduccén de sus
reivindicaciones y certificaciones, en la cual se basa la rewvindicacién de la
prioridad.

3 Puesto que se han atendido completamente las observaciones hechas por su
Despacho sobre la presente sohcitud de patente, atentamente sohicito que se continue au
tramitacibn
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RESUMEN CON EL OBJETO Y LA FINALIDAD DE LA INVENCION
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CATIONIC-FREE RADICAL POLYMERIZATION QF VINYL AROMATIC MONOMERS
TO PRODUCE BIMODAL MOLECULAR WEIGHT MONOVINYLIDENE
AROMATIC POLYMERS

BACKGROUND OF THE INVENTION

The process of the present invention relates to a polymertzation process for
praducing monovinylidene aromatic polymers.

Gmmﬂy.mmmwdmamn-mﬂcmhmgoodtumnmmm
properies Howaver, there has long been a desire to alter these properties, by
increasing the flow of the polymer while maintaining or increasing toughness Lower
viscoalty fa normally attained by iowering the molecular weight of the polymer However,
in some applications, such es biown foams, axdequate toughnees cannot be attained at
lowas molecular weights. Plaaticizers have ajac bean usad io increase the fiow
properfies of monovinylidene aromatic polymen. However, plasticizars typically
decrease the heat distortion tempemture. Anothar method of increasing flow invoives the
addition of a very low molecular waight fraction {0 the monovinylidene aromatic polymer
However, this requires an additional compounding step and also adds cost to the
polymer

Therefore, there stil emains a nead for & process of producing a monovinylidene
afomatic polymer having good toughness and improved fiowabliity which Is cost effective.

SUMMARY OF THE INVENTION

The prasent Invention relates t a process for prodicing a monovinylidene
sromatic polymar having a dislinct bimode! molacutar waight distritwstion compristng:

a) cationically polymertzing a viny! asomatic monomer In the presence of a
carbacation generator, to produce s fist polymar composition comprising

) a kow molacular weight monovinylidene aromatic polymar fraction having a
weight average molecular welght (Mw) of from 1,000 to 5,000, and

b) polymerizing a vinyl aromafic monomer under free radical polymerization
conditions in the presence of the low molacutar weight monovinylidene aromatic

44433 -
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polymer fraction, to a level of completion of from 70 to 85 percent, to produce a
second polymear composition comprising

) a high molecular weight monovinylidene aromatic polymer fraction having
a Mw of from 135,000 to 400,000, and

i) the low molecular weight monovinylidene aromatic polymer fraction having
a welight average molecular weight of form 1,000 to 5,000.

This pracess can be utlized uﬂ;rbaulorm polymerization condltions
Preferably the process Is a continuous process for producing a monovinylidene aromatic
polymer having a distinct bimodal molacular weight distribution comprising:

a) cationically polymarizing a vinyl aromefic monomer in the presencs of a
carbocation generator to a level of completion of from 1 to 10 percent, to produce

a first polymer composition comprising

1) a low molecular walght monovinylidens aromatic polymer fraction
having a weight average molecular weight (Mw) of from 1,000 to 5,000,
and

2) unreacted vinyl aromafic monamar; and

b) polymerizing the firet polymer composition under free radical polymerization
conditions to a ievel of complation of from 70 to 85 percent, to produce a saecond

polymer compaosition comprising:

3) a high molecular weight monovinylidene aromatic polymer fraction
having a Mw of from 135,000 to 400,000, and

4) the low molecutar weight monovinylidene aromatic polymer fraction
having a weight average molecular waight of from 1,000 i 5,000

This process utiizes hoth cationic and free-radical polymertzation processes o
produce a monovinylidene aromatic polymer having excallent toughness and flowabillity
properties without incorporating addiional additives. In the continuous process, the low
motecular weight fraction, which acts as a plasticizer, is produced in situ during the
polymertzation

44433 2-
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

In one embodiment, tha present invention is a process for producing a
monovinylidene aromatic polymer having a distinct bimodal Mw distribution A bimodal
Mw distribution refers 1o a weight average molecular weight distribution of a polymer
which has two distinct peaks or maxdma.

Monovinylidene aromatic polymers are produced by polymerizing a vinyl aromatic
monomer Vinyf aromatic monomers inefuds, but are not imited to those described in
U S patents 4,666,887, 4,572,818 and 4,585,825, which are herein Incorpomated by
referance. Preferably, the monomer is of the formula.

10

wherain R Is hydrogen or methyl, Ar ls an aromatic ring structure having from 1 to 3
aromatic rings with or without alkyl, halo, or haloalikyl substitution, wherein any alicyl
group contains 1 to 6 carbon atoms and haloalkyl refers fo a halo substituted alkyl group.
Prefarably, Ar Is phenyl or alkyipheryl, wherein alkyipheny! refors to an alkyl substitutod
phenyl group, with phenyl baing most preferred  Typieal vinyl aromatic monomera which
can be used Include. styrene, alpha-methyistyrene, all isomars of vinyl foluene, especially
paravinytioiuane, all isomars of ethyl styrane, propyl styrens, vinyl biphenyl, vinyl
naphthalene, vinyl anthracene and the ile, and mbdures thereof The vinyl aromatic
monomers may also be combinad with other copolymertzable monomers. Examples of
such monomers include, bat are not Imited to acrylic monomers such as acrylonitrile,
methacrylonitile, methacrylic acld, methyl methacrylate, acrylic acsd, and methyl acryinte;
maleimide, phanyimaleimide, and maleic anhydride. In addition, the polymerization of
the vinyl aromatic monomer may be conducted in the presence of predissoived elastorner
to prepare impact modified, or grafisd rubber containing products, examples of which un
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described In USP's 3,123,855, 3,346,520, 3,639,522, and 4,400,360, which are
incorporated by reference herein

Catlonic polymerization of a vinyl aromatic monomer Is well inown in the art and
spacifically disciosed in U S 4,112,200, which is Incorporated herein by reference, and in
JP 02180007, P 01121305, JP 63088629, and JP 55104219 These refarences
disciose a process wherain low molecular weight monovinylidene aromatic polymer is
producadbyconindhgasolutbnolvlny_lamnutbnmnur with a cation generator,
under substantially isothermal conditions, at a temperature between 0 °C and 180 °C.

Carbocation ganerators are protonic ackis such as Bronsted or Lewis acids,
which react with olefinic double bonds of an organic compound to generate a carbocation
and can ha characterized as both homogeneous and heterogensous. The term
‘homogeneous carbocation generator, as used herein, refers to any homogeneous
catalyst for cationic polymerization of a vinyl aromatic monomer, including any
neceasary co-catalyst, as defined hemafter For exampile, homogeneous carbocation
generators include the protonic acids such as sulfuric, hydrochiordce, phosphoric,
perchioric, dichloro- and trichloroacetic acids, and preferably Freldel-Crafts catalysts,
such as boron trichioride, boron trifluoride, etherates thereof, stannic chioride, titanium
tetrachioride, aluminum halldes and alkyl aluminum halides, In conjunction with any
necessary co-catalyst A amall quantity of water Is a common co-catalyst for most of
the Freldel-Crafts catalyst and also for protonic acids, but other co-catalysts are also
known and are often dependant on the solvent employed. Without such a co-catalyst,
the palymerization proceeds very slowly, if et all. Prefarrad homogeneous carbocation
generators or calnlysts are BF, or AIC], and a water co-catalyst, with BF, being most
preferred  The term ‘heterogensous carbocation ganemaior’, as used hareln, relers 1o any
heierogsneous catalyst for cationic polymerization of viny) aromatic monomers. For
eamples, heterogenaous carbocation generators inciude sulfonated lon exchange resins,
heteropolyacids, perfluorinated resins such as perfiuorosulfonic acld (NAFION™ resins),
acidic or activated clays, and the ike. These carbocation generators are essentially
insoluble in vinyl aromatic monomer Preferably, the carbocation generator ks
heterogenaous.

if a homogeneous carbocation generator is employed, It Is generally added to the
vinyl aromatic monomer prior to or during polymertzafion and is employed In en amount
that fs, In total, about 1 to 10 percent of the amount of catalyst needed for 89.9 percent
44433 d=
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polymer converaion to occur  For a BF /water carbocation generator, this amount ks
typically from epproximately 5 to 250 ppm, based on the weight of the vinyl aromatic
monomer

A heterogeneous carbocation ganarator Is typically contained in a fixad or
fluldized reactor through which the vinyl aromatic monomer ia passed at a temperature
and fead rate such that 2-15% of the monomer Is converted to polymer This reactor
may be a sepamite vessel or part of the vessel used for free radical polymerization e
catalyst may also be usad as a sluny from which the product can be decanted

The carbocation genemtor may be added to the vinyl aromatic monomer siream

prior to polymerization, in stages, or, in the case of the haterogenecus cainlysis, can be
contained within a fixad bed through which the monomer stream is fed

Typically, the viny! aromatic monomer Is first dissoived In an inert organic solvent
which is a solvent for the vinyl aromatic monomer, prior to cationic polymerization The
solvent is not reactive with the vinyl aromatic monomer or appreciably with the
carbocation generator The soivent may generally be describad as an aromatic or
aliphatic hydrocasbon or halohydrocarbon and include compounds such as 1,2-
dichiorethane, athylbenzene, toluens, benzene, carbon tetrachiorids, athyl chioride,
athylene dichioride, nitrobenzene, chiorobenzana, lspropyl chiorids, t-butyl chioride,
hexane, cyclchexans, sulfur dicxdde, DMF and the Ea.

The cationie palymerization Is conducted unill the desired level of low molecular
weight polymer Is produced Generally, molecular weights of no more than 20,000 or
30,000 are achleved by cationic polymertzafion Typically the weight average molecular
weight (Mw) of the low molecular weight polymer fraction ks from 1,000 to 5,000,
preferably from 1,000 to 4,000, more preferably from 1,000 to 3,000 and most profarably
from 1,000t0 2,000 Mw, as referad to throughout this application, is measured
according to gel permeation chromatography (GPC)

The cationic polymerization can be accomplished by e batch process or as pait of
a continuous process In a batch process, the low molecular weight monovinylidene
aromatic polymer Is produced and then combined with additional vinyl aromatic
monomer, wherein the vinyl aromatic monomer Is polymerized under free radical -
polymerization condttions.

44433 5
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in a continuous process, the cationic polymertzation producas a firet polymer
composition comprising vinyl aromaltic monomer, low molacular weight monovinyfidens
aromatic polymer, solven! (if used) and catalyst if a homogeneous catalyst has been
used Typicaly, a small addiion of water, alcohol, e.g methanol, or ammonia Is added
to the stream In order to neutralize any residual homogeneous catalyst, if used, prior o
free radical polymerization This composition is then exposed to free radical
polymerization conditions. Additional vinyl aromatic monomer can also be added prior to
the free radical polymertzation. Free radicai polymerization conditions include themmal
Initiation, as well as Initiation using a free radical polymarization catalyst. Fres radicel
polymerization catalysts are well inown In the art, any of which can be used in the
process of the prasent Invention. Typical inittators include azo compounds and permides
such as tert-butyiperaxybenzoate, tart-butyiperoxyacatate, di-tert-butyipercxide,
dibenzoylperomdde, dilaurcyiperadde, 1,1-bls-tert-butyiperaxycyciochaxane, 1,1,-ble-tart-
butylpeiooty-3,3,5-rimethyicycichexane and dicumylpercdde.

The amount of free radical inldator, if used, s depandent upon the Mw desired for
tha high molacular weight fraction Typically, tha inliator is presant in en amount of from
10 to 2000 ppm based on the weight of unreactsd vinyl aromatic monomer

Sultable free radical polymerization conditions are well known In the art and
descstbed in U.S patents such as U 8. 5,191,040, U 8 5,087,738 and U S8 4,275,182, all
of which are incorporaied by reference herein The free radical polymerization may bo a
bulk, solution, amutsion or suspension process. Preferably the proceas of the prasent
invention Is a continuous bulk or solution polymartzation

The free radical polymertration ts typically conducted at tempenatures from 80 °C
to 170 °C, prefemably from 110 "C 10 160 °C, with 115 °C io 150 *C being most prefermd.

The free radical polymerization s conductad unii the desired level of high
molecular weight polymer Is produced  Typically the Mw of the high motecular welght
polymer fraction Is from 135,000 to 400,000 preferably from 150,000 to 375,000, more
preferably from 150,000 to 850,000 and mast preferably from 150,000 to 330,000.

The amountis of low molecular weight and high molecular weight polymer
fractions In the bimodal Mw polymer produced will depend upon the desired flow
properties of the bimodal polymer and the molecular weight of the high molecular welght:

44433 8-
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fraction. Higher molecular weight polymer components wil require more fow molecular
weight fraclion in order to obtain adequate flow properties  The amount of low molecular
weight polymer fraction in the bimodal polymer Is typically from 1 to 15 weight percent,
preferably from 1 to 10 percent, more preferably from 1 to 8 percent and most preferably
from 1 to 6 percent, based on the total weight of the bimodal polymer produced The
amount of high molecular weight polymer fraction in the bimodat polymer is typically from
85 to 89 weight percent, preferably from 80 to 99 percent, more preferably from 82 to 99
percent and most preferably from 94 to 89 parcent, based on the total weight of the
bimadal polymer produced

The composition containing both high and low molecular weight vinyl aromatic
polymars may be any combination of two vinyl aromatic polymers but Is preferably a
biend of polymers having the same composition (.., homopolymers of the same
monomeric units or copolymers having the same comonomeric units in the simllar
raifons) More preferably, both polymers are polystyrene

After the free mdical polymartzation, the polymer composition is removed from the
reaction zone and devolatiiized to remove unreactad monomer, solvent, and the fike

Additionally, other ackiltives may be present in the process of the presant
Invention including antioxidants, piasticizrers, flame retarding agents, chain transfer
agents and the ke

in one embodiment of the present invention, a monovinylidens aromatic polymer
having a distinct bimodal molecular weight distribution Is producad using a continuous

process comprising:

at) cationically polymerizing a viny! aromatic monomer in the presence of a
homogeneous carbocation generaior io a level of complation of from 1 to 10
percent, to produce a first polymer composition comnprising:

I} a low molacular weight monovinyldene arcmatic polymer fraction having)
a waight average molecular weight (Mw) of from 1,000 to 5,000, and

i) unreacted viryl aromatic monomer; and
i) residual homoganeous carbocation genarator;

44433 -
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neutralizing the residual homogeneous catalyst, and

further polymerizing the first polymer composition under froe radical
polymerization conditions 1o a level of compietion of from 70 to 85 percent, to
produce a second polymer composition comprising:

IV) a high molecutar weight monovinylidene aromatic polymer fraction
having a Mw cf from 135,000 to 400,000, and

V) the low molecular weight monovinylidene aromatic polymer fraction
having a weight average molecular weight of from 1,000 to 5,000

in another embodiment of the present invention, a monovinyfidene aromatic

10  polymer having a distinct bimodal molecular weight distribution is produced using a
continuous process comprising

al)

15

b)
20

axamples are not intended to imit the scope of the presant invention and they should nct

cationically polymestzing a vinyl aromatic monomer In the presence of a
heterogenecus carbocation ganerator to a level of completion of from 1 to 10
percent, to produce a first polymer composition compiising

1) a low molecular weight monovinylidens aromatic polymer fraction
having a weight average molecular waght (Mw) of from 1,000 to 5,000,

and
2) unreacted vinyl aromatic monomer; and

further polymertzing the first polymer compoaition under free redical
polymerization conditions to a level of compistion of from 70 to 85 percent, to
producs a second polymer composition comprising:

3) a high molecular weight monovinylidane aromafic polymer fraction
having a Mw of from 135,000 to 400,000, and

4} the iow molaecular weight monovinyfidene aromatic polymer fraction
having a weight average molecular weight of from 1,000 to 5,000

The following examples are provided to Bustrate the present invention. The

44433 8-
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be so interpreted Amounts are in weight paris ar weight percentages unleas otharwise
indicated.

EXAMPLE1
GENERAL PROCEDURE FOR FIXED BED REACTOR.

A1.3cm 1D X 38 cm giass reactor having an outer jackat contalning clrculated heat
transfer fluid and a thermocouple sleeve Is partially filled with ethytbenzene. The catalyst
ls slowly addad unill the desived amount (5-15 g) Is lcaded Into the column, leaving at
laast 5 mi of free reactor volume above the catalyst. The vinyl aromatic monomer, with
or without solvent, Is then pumped through the catalyst bed at the desired temperature
and feed rate. Feed ratas vary from a minimum of about 1.0 mV/min. fo a maximum of 20
mi/min Samples are taken periodically and tested for % sofids (conversion) and
molecutar weight.

PREPARATION OF THE LOW MOLECULAR WEIGHT POLYMER-

The reactor Is loaded with 10 g of CWC Montmorilionite Clay H+ as dascribed above
Styrene Is passed through the reactor at 50° C and 2 mi/min. to obiain & stream which

contains 3 weight percent of low molecular weight polyatyrane with a Mw of 1500, an Mn
of 830, and a styrene-dimer contant of less than 5% (basad on polymar)

PREPARATION OF THE BIMODAL Mw POLYMER. A solution of styrene monomer
containing 6 weight percant low molecular weight polysiyrene reain having a Mw of 1600
(Mn of 700) prepared by the method described above, is thermally polymertzed at 130°C
to obtain a bimodal resin, whersin 90% of the resin has a Mw of 340,000 (Mn of 185,000)

and 10% of the resin has a Mw of 1600 (Mn of 700).

EXAMPLE 2,

A solution containing 3.5 weight percent low molecular weight polystyrens (Mw
1400, Mn 660) prapared as in Bxample 1, 8% ethytberuzsne, 88.5% styrens monomer,
and 30 ppm sulfoethyimethacryiate Is passed through a stimed tube reactor with a
temperature gradient from 128 to 160~C. A sluny of zinc steanate in ethylbenzene Is
added about halfway through the reacior such that the final concentration of zinc atearate

In the product is 2400 ppm The partial polymer is devolatitzed at 230°C and 10 mm,

44433 8-
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followad by palletization to give a bimodal polystyrene resin whereln 85% of the resin
has a Mw of 268,000 (Mn of 127,000) and 5% has a Mw of 1400 This resin exhibits an
enhanced flow rate (MFR of 5 va 2) over monomodal high Mw polystyrene prepared
from styrene monomer under identical polymarization conditions, while decreasing the Tp

§ of the resin only siightly (106°C vs. 108°C).

-10-
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WHAT IS CLAIMED IS,
1 A process for producing 2 monovinylidens aromatic polymer having a distinct
bimodal molecular welght distribution compiising:

a) calionicaly polymerizing a vinyl aromatic monomex in the presence of a
carbocation generator to produce a first polymer composition comprising.

) a low molacular weight monovinylidane aromatic polymar having a
weight average molecutar weight (Mw) of from 1,000 to 5,000; and

b) polymertzing a vinyt aromatic monomer in the presence of the first polymer
composition under free radical polymerization conditions to a level of complation
of from 70 to 95 percent, to produce a second polymer composition comprising:

fi) a high molecular waight manovinylidene aromalic polymer fraction
having a Mw of from 135,000 to 400,000, and

) the low molecular weight monavinyildene aromatic polymer fraction
having a weight average molacular weight of from 1,000 to 5,000

15 2 A continuous proceas for producing a monovinyiidena aromatic polymer
having a distinct bimodal molecular weight distribution comprising:

a) catfonically polymarizing a vinyl aromatic monomer in the presance of a
carbocation generator to a level of completion of from 1 to 10 percent, to produce
a first polymer composition comprising
20 1) a low molacular welight monovinyidene aromatic polymear fmetion
having a weight average molecular weight (Mw) of from 1,000 1o 5,000,
and

2) unreactad vinyl aromatic monomer; and

b) polymerizing the first polymer composition under free radical polymedzation
conditions to a level of completion of from 70 to 85 percent, to produce & sacond

polymer composition comprising:

10
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39) a high molecular waight monovinylidene aromatic potymer fraction
having a Mw of from 135,000 to 400,000 and

4) the low molecular weight monovinylidene aromatic polymer fraction
having a weight average molecular weight of from 1,000 to 5,000

5 3 The process of Glaim 1 or 2 whevain the vinyl aromatic monomer is

styrene
4 The procass of Claim 1 or 2 wherein the low molecular welght

monovinylidens aromatic polymer {raction has a Mw of from 1,000 to 2,000
5 The process of Clalm 1 or 2 wherain the high molacular welght
10 monovinylidene aromatic polymer fraction has a Mw of from 150,000 to 400,000.

6. The procass of Claim 1 or 2 wherein the monovinylidans aromatic polymer
fracgon of I) is from 1 to 10 weight percent of the bimodal polymer produced

7 The process of Claim 1 or 2 wherein the carbocation generator Is BF,.

8. The procass of Claim 1 or 2 whereln the carbocation generator s &
15 sulionated lon exchange resin, a heteropolyacid, perfluorinated resin, or an acidic or

aclveted clay
] The procass of Claim 1 or 2 wherein the free radical polymerization Is

conducted in the presance ol a free radical polymerization catalyst.
10  The process of Claim 8 wherein the frae radical polymerization catalyst Is

1,1- bis{t-butyiperaxy)cycicheene

-12-
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ABSTRACT OF THE DISCLOSURE

The pressnt invention relates to a process for producing & monovinyidane
aromatic polymer having a distinct bimodal Mw distribution using both cationic and free
radical polymertzation proceases.
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REIVINDICACIONES

1 Un proceso para producir un polimero aromético de

monovinihdeno que tiene una distribucion de peso molecular bimodal

distinta que comprende

a)

b)

polimerizar cationicamente un mondmero aroméatico de vinilo en la

presencta de un generador de carbocatién para producir una

primera composicién de polimero que comprende

1) un polimero aromatico de monovinihdeno de bajo peso molecular
que tiene un peso molecular promedio de peso molecular (Mw)
desde 1,000 hasta 5,000, y

polimerizar un monémero de vinilo aromatico en presencia de la

primera composiciébn de polimero bajo condiciones de

polimerizacién de radical hbre hasta un nivel de tetminacion desde

70 hasta 95 por ciento, para producir una segunda comgosicion de

polimero que comprende

) una fraccién de polimero aromatico de monovinthideno de alto
peso molecular que tiene un Mw desde 135,000 hasta 400,000 y

) la fracecion de polimero aromatico de monovinilideno de bajo
peso molecular que tiene un peso molecular en promedio de
peso desde 1,000 hasta 5,000

2 Un proceso continuoc para producir un polimero aromatico de

monovinilideno que tiene una distnibucién de peso molecular bimodal

distinta que comprende

a)

Polimerizar catidnicamente un monomero aromatico de vimio en |la

S
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presencia de un generador de carbocation hasta un nivel de
terminacidon desde 1 hasta 10 por ciento, para producir una primera
composicidn de polimero que comprende
1) una fraccion de polimero aroméatico de monovinilideno de bajo
peso molecular que tiena un pesoc molecuiar (Mw) en promedio
de pasc desde 1,000 hasta 5,000, y
2) monomero aromético de vinilo sin reacciopar, y
b) polimerizar la primera composicion de polimero bajo condiciones de
polimerizacion por radical libre hasta un nivel de terminacion desde 70
hasta 95 por ciento, para producir una segunda composicion de polimero
que comprende
3) una fraccién de polimero aromatico de monovinilideno de aito
peso molecular que tiene un Mw desde 135,000 hasta 400,000, y
4) la fracciébn de polimero aromatico de monovinilideno de bajo
peso molecular que tiene un peso molecular en promedio de
peso desde 1,000 hasta 5 000
3 El proceso de la rewvindicacién 1 ¢ 2 en donde el monomero
aromatico de vinilo es estireno
4 EIl proceso de la rewvindicacion 1 o 2 en donde [a fraccién de
polimero aromatico de monovinilidenc de bajo peso molecular hiene un
Mw de desde 1,000 hasta 2,000
5 EI proceso de la rewvindicacion 1 o 2 en donde la fraccion de
polimero aromatico de monovinilideno de alto peso molecular tiene un Mw
desde 150,000 hasta 400,000

6 El proceso de la reivindicacién 1 o 2 en donde la fraccidn de

‘Sq"
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polimero aromatico de monoviniideno de 1) es desde 1 hasta 10 por
ciento en peso del polimero bimodal producido

7 El proceso de la reivindicacion 1 o0 2 en donde el generador de
carbocation es BF,

B £l proceso de la reivindicacién 1 0 2 en donde el generador de
carbocatibn es una resina de intercambio de 1onaes sulfonada, un
het2ropoliacido, resina pérfluorada, o una arcilia activada o acida

9 El proceso de la reivindicacion 1 0 2 en donde la polimerizacién
por radical libre se conduce en |la presencia de un catalizador de

polimerizacién por radical libre

10 El proceso de la reivindicacion 9 en donde el catalizador de

polimenzacion por radical ibre es 1,1-bis(t-butilperoxi)ciclohexano

€0
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SUPERINTENDENCIA
2do. EXAMEN DE FORMA PATENTE DE INVENCION

Fono_ﬂ—_
Radicandn no 0D~ 63984
Concepto Técnico no_S36 Clasificacion Internacional de Patentes_ COR F 4/36, COB F 4-(4
CO8F 4 00

Practcado ¢l examen de acuerdo a lo establecido en ol Art. 38 de la Decisién 486 se determund que
esta solicitud de Patente de Invencién

Slhﬁ, NO[] Contiene un resumen de la nvencidn (Art.26-e).
SI[f] NO[] Contene el titulo 0 nombre de la invencidn (Art27-d)
SI[,A NO[ ] Confiene la descripcidn dg la invencidn (Art.28-b).

SIf] ] NO[] (I:'OtcABLE[ ] Contiene los dibujos necesarios para comprender la mvencidn

SI[/] NO[ ] Confiene unaomés (Art.26-c).

SI[] NO[] NOESAPLICABLE{Y] Han sido desamollados los productos y/o procedimeentos a parir
de recursos genéticos o de sus productos derivados de los que cualqurera de los Palses
Miembros es pals de arigen,.(Art. 26- h)

SI[] NO[] NO ES APLICABLE [ { ]Los producios yio procedimientos han sido obtenidos o
desamollados a partir de los conocimiantos tradiclonales de las comumsdades indigenas,

afroamericanas, o locales de los paises miembros, de acuerdo a [o establacido en la
Decsion 391 y sus modificaciones y reglamentaciones vigentes. (Art 26-)

SH-}- NOf3 Lainvencin se refiere a un producto relativo a un material bioldgico (Art.26-J)
. Sl NO[ ] Lapriridad coincide con la materia reivindicada.
SI[Y] NO[] CUMPLELOSREQUISITOS TECNICOS

OBSERVACIONES Y OTROS. Si[ ] NO ['/]varlb]i(s)Ms)

EXAMINADOR TECNICO
200043

Bogot D C.,_Q RE@IL O

Carrera 13 No 27-00 Pisos 5, 7y 10
Conmutador 382 0840
Fax. 382 2695
E.mail:Info Dsic govco
WWWBZgov co
Bogotd D C, Colombia
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REFERENCIA Radicacidn No 00-85984

Tramite 002
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Actuacidn 416
Oficio No 736
Folhos 001

Teniendo en cuenta que la solictud de privilegio de patente que se tramia bajo el
expediente indicado en la referencia, reiine los requisitos de forma establecidos en los
articulos 26 y 27 de la Decisién 486 de la Comisién de la Comunidad Andina, y en las
deméas disposiciones vigentes sobre la matena, se envia el extracto de la solictud a la
Oficina de Comunicaciones para efecto de su publicacidn en la Gaceta de Propiedad
Industnal, conforme lo establece el articulo 40 de la misma Decisién

Camplase

Dado en Bogota DC, a los AbYX, Zvb?

CESPEDES DE VERGEL
Jefe de la Diyisién de Nuevas Creaciones

Bogotd, DC, <L)/C- ZOOZ. E! extracto de esta soliciud fue sublicado en el nimero < / £ de
la Gaceta de Propiedad Industnal, de fecha - Q5- 200Z El trmino hébll sefialado por la

ley expiré el 24.- 0&- 2002y SI__N €e presentaron oposiciones por parte de terceros
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