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Field of Invention This invention is related to the field of processes for
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15 Again it is desirable provide the polymer composition.

Once again it is desirable to provide a process for increasing the production of
polymers from polymerization processes by increasing the bulk density of a narrow
molecular weight distribution base polymer by incorporating a high molecular weight
polymer component with the narrow molecular weight distribution base polymer to

20 produce a polymer composition.

Yet again it is deéirable to provide a process for increasing the clarity of blown
film produced from a narrow molecular weight distribution base polymer by incorporating
a high molecular weight polymer component with the narrow molecular weight
distribution base polymer to produce a polymer composition.

25 Summary of the Invention

In accordance with one embodiment of this invention, a process for producing a
polymer composition is provided. The process comprises incorporating a narrow
molecular weight distribution base polymer and a high molecular weight polymer
component to produce the polymer composition;

30 _ wherein the base polymer is an ethylene polymer having a Mw/Mn less than about
5 and a melt flow index from about 0.2 g/10 min to about 20 g/10 min; and

wherein the high molecular weight polymer component has a molecular weight



wherein the high nol ecul ar wei ght pol ynmer conponent has a nol ecul ar wei ght
WO 01/90239 PCT/ US01/ 16798 -2 distribution such that at |east a
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Another benefit of incorporating the base polymer and the high molecular weight
polymer component is to increase the clarity of blown film produced from the base
20 polymer. In order to achieve this clarity increase, the incorporation of the high molecular
weight polymer component can be accomplished either while the base polymer is being
produced in the polymerization zone or after the base polymer and high molecular weight
polymer component have been produced separately. For example, the base polymer and
- high molecular weight polymer component can be blended together to produce the
25 polymer composition. The haze of the polymer composition can be decreased by about
5% to as much as about 60% over the haze of the base polymer, and the gloss of the
polymer composition can be increased by about 10 to about 40% over the gloss of the
base polymer.
The base polymer is defined as the narrow molecular weight polymer before the
30 high molecular weight polymer component is added to produce the polymer composition.

The base polymer can be any narrow molecular weight distribution ethylene polymer,

either a homopolymer or copolymer, such as, for example, ethylene-hexene copolymers.



The base pol ynmer can be any narrow nol ecul ar wei ght distribution ethylene
polynmer, either a honopol ynmer or copol yner, such as, for exanple,
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nol ecul ar” wei ght pol yner conponent can be produced from nost any known

cat al yst syst efthe bavetpodymertean he g cthipleae homepalgingter pyefeiably, acopgipmnenet | s

produced sjinul tangoysly with t basg pol,yner.in th ol yneri zation zone,

or separ af’%‘?’ij‘ne Q?fﬁatti?ae%aléﬁoﬁﬁﬁrt agpef?a'%ﬁg?ﬁﬂflgascgpﬁ)f%t ]Sbﬁtgpé{’ﬁf &Zfﬁge_tnf‘pn of the

hi gh nol eMUs?ﬁreY@élﬂ?}th@Bﬁs)é%lym&%Pélﬁ}fl&ﬂé—l’i@deﬁéi%p&yihe@r e not limted to,
al i

Zi egl er catalysts based on titaniumh des,
Generally, the density of the base polymer is in a range of about 0.900 g/cc to

20 about 0.975 g/cc. Preferably, the density of the base polymer is in a range ‘of about 0.910
g/cc to about 0.940 g/cc, and most preferably, from 0.915 g/cc to 0.93 g/ce. Generally,
the base polymer has a melt flow index in a range from about 0.2 g/10 min to about 20
g/10 min. Preferably, the base polymer has a melt flow index in a range from about 0.5
/10 min to about 10 g/10 min, and most preferably from 0.8 g/10 min to 5.0 g/10 min.

25 The high molecular weight polymer component can be produced from most any
known catalyst system, whether the high molecular weight polymer component is
produced simultaneously with the base polymer in the polymerization zone, or separately
and blended later. Suitable catalysts for production of the high molecular weight polymer
component include, but are not limited to, Ziegler catalysts based on titanium halides,

30 zirconium halides, zirconium alkyls, chromium oxide catalysts, metallocene catalysts, and
mixtures thereof.

The high molecular weight polymer component has a molecular weight



30 zirconium halides, zirconium alkyls, chrom um oxide catal ysts,

net al | ocene catal ysts, and m xtures thereof. The high nol ecul ar wei ght
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weight polymer component with the base polymer in the polymerization zone can be

utilized.

20 One method of incorporating the high molecular weight polymer component is to
modify a polymerizatioh catalyst system before it is added to the polymerization zone.
For example, a second transition metal component can be added to the polymerization
catalyst system which then is capable of generating.simultaneously the base polymer and
the high molecular weight polymer component.

25 A second method of incorporating the high molecular weight polymer component
is to chemically modify the polymerization catalyst system while it is in the poly-
merization zone, such as by adding a second component which will react with a catalyst
in the polymerization catalyst system to create the high molecular weight polymer
component. For example, a metallocene catalyst system can be modified to include a

30 titanium or chromium component, either before the metallocene catalyst system is
introduced into the polymerization zone, or while it is in the polymerization zone. A

halided, titanium-containing solid oxide compound or fluorided, chromium-containing



conponent. For exanple, a netall ocene catal yst systemcan be nodified to
include a 30 titaniumor chrom um conponent, either before the netall ocene
catal yst wget/ensds introduced into the polynerization zoP€T/USO/M48l € it S
in the polynerization zone. A halided, titaniumcontaining solid oxide
conpound or fluorided, chrom um contai g ng WO 01/90239 PCT/ US01/ 16798 -5
solid oxi de conpound can be utilized as’the titanium or chrom um conponent.
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3,119, 5697 4, 405 01 4,436,882, 15 4,436, 883; 4,392,990; 4,081, 407;

4 18P 503 4 oWhes3ilicazit@isisizad, tlge comiend pBtitagiazas bQ@Bout 130@boutg5% bwund

3,625,864; the.entir scl,osu her eb cor by
ref er ence®” %ert @Hufrbgasﬁli P%Fhi %‘E t%ﬁhg S%’ﬁa'?gaﬁléal PRE T ﬁlyb?ﬂ%gégtgggs

mat eri al SapqRf 18, bycsfa&gh i atd ﬁBst'p'Pef@ﬂ&bE/r @wm%%? VRIS OW AN She@diriderbeing by
coating the surface o lica with a  layer of titania such as, for

exanpl e, ymaslyciliean Blie $11¢aa‘rnf@magalmbppmdilc¢d by Wﬁﬁﬁh@dzblqwb@rtb?)@% de

foll d al Al hat, t i

Lhe ort? SlastagsSee aul TR S RIS 817408 RSN 4 DY sTR LRI ' "
4, 364, 8424 46 444, D odb; 3@4130754,1% §@44@§3;83‘ﬂ 28§215 B854 3, 25444, 96%6,205;
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20 isopropoxide followed by calcining.

Aluminophosphate can be made by any method known in the art, such as, for
example, those methods disclosed in U.S. Patents 4,364,842; 4,444,965; 4,364,855,
4,504,638; 4,364,854; 4,444,964; 4,444,962, 4,444,966; and 4,397,765 the entire
disclosures of which are hereby incorporated by reference.

25 Silica-alumina can be made by any method known in the art. The amount of
alumina in the silica-alumina can range from about 2 to about 50% by weight based on
the total weight of the silica-alumina, preferably, from about 5 to about 30% by weight,
and most preferably, 8 to 20% by weight. Commercial grade silica-alumina is available
as MS13-110 from W. R. Grace and commercial grade alumina as Ketjen Grade B or

30 Ketjen Grade L from Akzo Nobel. ‘

Generally, the specific surface area of the solid oxide compound is from about 100

to about 1000 m%g, preferably, from about 200 to about 800 m%g, and most preferably,



and nost preferably, 8 to 20% by weight. Comrercial grade silica-alumna is
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specific surface area of the solid oxide conpound is fromabout 100 to
about 1000 nR/g, preferably, from about 200 to about 800 nR/g, and nost
preferably, WO 01/90239 PCT/US01/ 16798 ¥-6 from 250 to 600 n2/g after
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wei ght of be addedite theisohid ovide spmbaendshafons, dntinge ocdfins seaaing. rGeeeallyethiod of

produci ng_a titani um containi ol.id oxide u the l. ] | de
Conpound. EaRHE Bl AR A Aol SIROUAGe (it iy Rk
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can be added to the 25 solid oxide conmpound by formng a slurry of the

sol i d oxi the veighy o e titaniamsesiniaiiiog selid oxigecampaimdu Rretsibdy, thagmewrigbund and
a suitabl t?tarsu%ln\l/gr%gen% iy Ele%ﬁan%llﬁ%rolgtlain%g W% xide compound is in a range of about
0.1 to about 5 weight percent titanium based on the weight of the titanium-containing
solid oxide compound. Most preferably, the amount of titanium present in the titanium-
20 containing solid oxide compound is in a range of 0.5 to 2 weight percent titanium based
on the weight of the titanium-containing solid oxide compound. .

In one method of producing a titanium-containing solid oxide compound, the solid
oxide compound can be contacted with an aqueous or organic solution of the titanium-
containing compound before calcining. For example, the titanium can be added to the

25 solid oxide compound by forming a slurry of the solid oxide compound in a solution of
the titanium-containing compound and a suitable solvent such as alcohol or water.
Particularly suitable are one to three carbon atom alcohols because of their volatility and
low surface tension. Titanium alkoxides, Ti(OR), , where R is an alkyl or aryl group
having 1 to about 12 carbons, is particularly suitable as-a titanium source. A suitable

30 amount of the solution is utilized to provide the desired concentration of titanium after

drying. Drying can be effected by any method known in the art. For example, said drying

can be completed by suction filiration followed by evaporation, vacuum drying, spray
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L0029 2, ang g AR S e P e R e
product i ogo@filetighithdldot@shing ESBPSHRR such as titanium tetrachloride or titanium tetra-
fluoride, or an alkyl titanate (Ti(OR), where R is an alkyl or aryl group containing 1 to
20 about 12 carbons, into a gas stream used to contact the solid oxide compound.

If the titanium is added after calcining, a preferred method is to impregnate the
solid oxide compound with a hydrocarbon solution of the titanium-containing compound,
preferably a titanium halide or titanium alkoxyhalide, such as TiCl,, TIORCl,,
Ti(OR),Cl,, and the like, where R is an alkyl or aryl group having 1 to about 12 carbons.

25 Calcining is conducted at various steps in the production of the halided, titanium-
containing solid oxide compound. Generally, calcining is conducted for about 1 minute
to about 100 hours, preferably from about 1 hour to about 50 hours, and most preferably,
from 3 to 20 hours. Generally, the calcining is conducted at a temperature in a range of
about 200°C to about 900°C, preferably from about 300°C to about 700°C, and most

30 preferably, from 350°C to 600°C. The calcining can be conducted in any suitable
atmosphere. Generally, the calcining can be completed in an inert atmosphere.

Alternatively, the calcining can be completed in an oxidizing atmosphere, such as, oxygen
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20 In a third method, the fluorine-containing compound can be incorporated into the

gel formed when producing a solid oxide compound by adding it to at least one of the
solutions before gellation. Alternatively, the fluorine-containing compound can be added
to the gel before drying. Gellation methods to produce a solid oxide compound were
discussed previously in this disclosure.

25 In a fourth method, the fluorine-containing compound can be added during
calcining. In this technique, the fluorine-containing compound is vaporized into the gas
stream used to fluidize the solid oxide compound so that it is fluorided from the gas
phase. In addition to some of the fluorine-containing compounds described previously,
volatile organic fluorides can be used at temperatures above their decomposition points,

30 or at temperatures high enough to cause reaction. For example, perfluorohexane,

| perfluorobenzene, trifluoroacetic acid, trifluoroacetic anhydride, hexafluoroacetyl-

acetonate, and mixtures thereof can be vaporized and contacted with the solid oxide
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the group consisting of carbon tetrachloride, chloroform, dichloroethane, hexachloro-

20 benzene, trichloroacetic acid, bromoform, dibromomethane, perbromopropane, phosgene,
and mixtures thereof. Inorganic chloride or bromide compounds can be selected from the
group consisting of gaseous hydrogen chloride, silicon tetrachloride, tin tetrachloride,
titanium tetrachloride, aluminum trichloride, boron trichloride, thionyl chloride, sulfuryl
chloride, hydrogen bromide, boron tribromide, silicon tetrabromide, and mixtures thereof.

25 Additionally, chlorine and bromine gas can be used. Optionally, a fluorine-containing
compound can also be included when contacting the zirconium-containing solid oxide
compound with the chlorine-containing compound or bromine-containing compound to
achieve higher activity in some cases.

If an inorganic chlorine-containing compound or bromine-containing compound is

30 used, such as titanium tetrachloride, aluminum trichloride, or boron trichloride, it can also
be possible to achieve the chloriding or bromiding after calcining, either by vapor phase

deposition or even by using an anhydrous solvent.
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millimoles per gram of halided, titanium-containing solid oxide compound, preferably

about 0.1 to about 5 millimoles per gram, and most preferably from 0.5 to 3 millimoles of
20 metal per gram of halided, titanium-containing solid oxide compound.

Preferably, magnesium is added to the halided, titanium-containing solid oxide
compound to increase the activity of the titanium component of the catalyst composition
by contacting the Halided, titanium-containing solid oxide compound with a magnesium-
containing compound. The amount of magnesium used can be from about 0.01 to about

25 10 millimoles per gram of halided, titanium-containing solid oxide compound, preferably
from about 0.1 to about 5 millimoles per gram, most preferably from 0.1 to 1 millimoles
per gram of halided, titanium-containing solid oxide compound. If magnesium is added,
it can be added before or after calcining. One preferred method of adding magnesium is
to contact an organomagnesium compound in a hydrocarbon solution with the halided,

30 titanium-containing solid oxide compound. Examples of such compounds include, but
are not limited to, dialkyl magnesium, alkyl magnesium halide, magnesium alkoxide or

aryloxides, and the like.
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component producing the high molecular weight polymer component. Again, this can be

accomplished before introduction into the polymerization zone or while in the poly-
20 merization zone.

To achieve improvements in the clarity of blown films made from the base
polymer, the high molecular weight polymer component can be incorporated as described
previously through catalyst system modification, or it can also be incorporated after
production in the polymerization zone, such as, by melt blending the base polymer and

25 the high molecular weight polymer component together. Preferably, the clarity
improvement is obtained through catalyst modification since no blending is required.

Polymerization can be carried out in any manner known in the art, such as, for
example, gas phase, solution or slurry conditions, to effect polymerization. Any
polymerization zone known in the art to produce ethylene polymers can be utilized. For

30 example, a stirred reactor can be utilized for a batch process, or the reaction can be carried
out continuously in a loop reactor or in a continuous stirred reactor. Processes that can

polymerize monomers into polymers using the catalyst systems of this invention are
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conditions can be different in the different reactors. Mnoners useful in
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1-hexene, 3-ethyl-1 -hexene, 1-heptene, 1-octene, _
about 20 carbon atoms. Currently, it is preferred when the monomer is selected from the

20 group consisting of ethylene, propylene, 1-butene, 3-methyl-1-butene, 1-pentene, 3-
methyl-1-pentene, 4-methyl-1-pentene, 1-hexene, 3-ethyl-1-hexene, 1-heptene, 1-octene,
1-nonene, 1-decene, and mixtures thereof. However, when a homopolymer is desired, it
is most preferred to use ethylene, or propylene, as the monomer. Additionally, when a
copolymer is desired, it is most preferred to use ethylene and hexene as the monomers.

25 The polymer density can be controlled by varying the comonomer to monomer ratio in the
polymerization zone.

The molecular weight of the polymer composition can be controlled by various
means known in the art, such as, for example, adjusting the temperature (higher
temperature giving lower molecular weight), introducing or varying the amount of

30 hydrogen to alter the molecular weight, and varying the catalyst components in the

catalyst system.
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psi). The reactor tenperature was 80C. “The reactor was operated to have a
r esi dencealuimsa whs sed%s tidibientCat al yst was added
A liquid full 15.2 cm diameter pipe loop having a volume of 23 gallons (87 liters)
was utilized as a reactor. Liquid isobutane was used as the diluent, and occasionally some
hydrogen was added to regulate the molecular weight of the ethylene copolymer. The
20 reactor pressure was about 4 Mpa (about 580 psi). The reactor temperature was 80°C.
The reactor was operated to have a residence time of 1.25 hours. Catalyst was added
through a 0.35 cc circulating ball-check feeder. At steady state conditions, the isobutane
feed rate was about 46 liters per hour, the ethylene feed rate was about 30 Ibs/hr, and the
1-hexene feed rate was varied to control the density of the ethylene copolymer. Ethylene
25 concentration in the diluent was 8-12 mole percent. Catalyst concentrations in the reactor
ranged from 0.001 to about 1 weight percent based on the weight of the reactor contents.
Ethylene copolymer was removed from the reactor at the rate of about 25 Ibs per hour and
recovered in a flash chamber. A Vulcan dryer was used to dry the ethylene copolymer
under nitrogen at about 60-80°C.
30 A cocatalyst, triethylaluminum (TEA), also was added as indicated in a
concentration of about 10 to 100 parts per million by weight based on the weight of the

diluent. To prevent static buildup in the reactor, a small amount (<5 ppm of diluent) of a
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specified temperature, generally 90°C, and finally ethylene was added to the reactor to
20 equal a fixed pressure, typically 550 psig to produce a reaction mixture.

The reaction mixture was allowed to stir for usually about one hour. As ethylene
was consumed, more ethylene flowed in to maintain the pressure. The activity was noted
by recording the flow of ethylene into the reactor to maintain the set pressure.

After the allotted time, the ethylene flow was stopped, and the reactor slowly

25 depressurized and opened to recover a granular polymer powder. In all cases, the reactor
was clean with no indication of any wall scale, coating or other forms of fouling. The
polymer powder was then removed and weighed. Activity was specified as grams of
polymer produced per gram of Catalyst A, B, or C charged per hour.

Feedstocks and Diluent

30 The ethylene utilized was polymerization grade ethylene obtained from Union

Carbide Corporation. The ethylene then was puriﬁéd further through a column of % inch

beads of Alcoa A201 alumina that had been activated at 250°C in nitrogen. The isobutane
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i npregnated just beyond the point of incipient wetness with a solution
cont ai ni ng 169 430.83gravts ofi thasamasibehauinge ysod faatalyd P wyremsicired iialr i n 500
m s of

at 300°C for twelve hours to produce a calcined silica-alumina. Afterward, the calcined
silica-alumina was impregnated just beyond the point of incipient wetness with a solution
containing 169 grams of titanium ethoxide (or about 6% by weight Ti) in 500 mls of
20 heptane to produce a first mixture. The first mixture was shaken thoroughly to ensure
uniform wetness then dried in a vacuum oven at 140°C with a slight nitrogen purge
overnight. Then, a solution of 47 grams of ammonium bifluoride in 500 mls of water was
added to the first mixture to produce a second mixture. The second mixture was dried
under vacuum at 140°C overnight to produce a dried second mixture. The dried second
25 - mixture contained about 6% by weight titanium and 10% by weight ammonium
bifluoride. The dried second mixture then was calcined in dry air for 6 hours at 450°C to
produce a fluorided, titanium-containing silica-alumina.
Catalyst C
750 grams of silica-alumina described previously were impregnated with 1500 mL
30 of an aqueous solution containing 38 grams of ammonium bifluoride and 30 grams of
chromium trioxide to équal 2% by weight chromium on the silica-alumina to produce a

mixture. After being dried in a vacuum oven overnight at 110°C, the mixture was
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Dual Lip Ar ng using |aboratory (anbient) air at about 75-80F. After
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assenbly, .wth r tant flattened or.dayflat-w dth.of, 15 7 i.nches.
These par 1! %Fuﬁﬁfﬁﬁé&e eﬁar g@'ﬁéto‘ﬁ@lﬁ} ?fglr?j V\%flees c ggee%alg‘r‘lﬁ%reprf) HET: gl m
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comercial scale filmblow ng conditions. The second bl own processing line

used an Eghtaired tfrondkrgan ¢ommeisiab s¢apecfilngblawinggonditiong. |/ D Egan snoot h barr el
Wi thout gr ooveﬁ,hg ge\zlciorrllg b?ovgri S%o% %insg(i{n%\ll\llse . én%%nl exttader with a 3.5 inch diameter
24:1 L/D Egan smooth barrel without grooves having a 2-stage screw with Dulmage
mixing section. The Egan extruder fed a Sano 8-inch diameter die with 60 mil die gap.
20 Thus, a 50 inch bubble was blown with a 2:1 blow-up ratio and 24 inch frostline heighf.
Bubble layflat was 50 inches. Typical melt temperatures ranged from 210°C to 250°C.
The cast films were made on a Randcastle Microtruder CF [Model RC-0625]
which consisted of a table-top 5/8 inch (16 mm) single screw extruder. The extruder was
fitted with a 5 inch (127 mm) wide slot die with a die gap of 0.020 inches (0.5 mm). The
25 extruder and die temperatures were maintained at 204°C (400°F) and 215°C (420°F),
respectively, resulting in a melt temperature of 196°C (385°F). The screw speed was
adjusted to maintain a constant output rate of about 520 g/hr. The melt as it exited the die
was quenched using a pair of high velocity air-knives, held 1 inch (25 mm) above and
below the melt and at a distance of 4 inches (100 mm) downstream of the die exit. The
30 film, subsequent to crystallization and solidification, was taken up through a pair of
primary and secondary rollers onto a film winder. The take-up speed was adjusted to

maintain a nominal film thickness of 3 mils (75 microns) for all samples.
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vol une of 220 microliters was used with a nom nal pol yner concentration of

0.3 g/ (&ninjeotn eripoe af d2@micplitsovastusehwith ameanisalmelansrsoseeatplionzeld TCB
as cartt 8(11; g/l (at room temperature). Dissolution of the sample in stabilized TCB was carried

out by heating at 160-170°C for 20 hours with occasional, gentle agitation. The column
was two Waters HT-6E columns (7.8 x 300mm). The columns were calibrated with a
20 broad linear polyethylene standard (Phillips Marlex® polyethylene BHB 5003) for which
the molecular weight had been determined.
Haze was determined in accordance with ASTMD-1003. A Gardner X1.211
hazeguard/hazemeter system was utilized.
Gloss was determined in accordance with ASTMD-2457.
25 EXAMPLE 1
The fluorided, titanium-containing silica-alumina (Catalyst B) was tested for
polymerization activity in the 2.2 liter autoclave reactor with 1 mL of TEA, but no metal-
locene. It produced 53 grams of polymer per gram of fluorided, titanium-containing
silica-alumina per hour. The polymer had a zero melt index, a zero HLMI, and a viscosity
30 average molecular weight of 2.4 million. Therefore, the fluorided, titanium-containing
silica-alumina produced a high molecular weight polymer component that can be utilized

to produce the polymer composition of this invention.
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* Activity - grams of polymer per gram of fluorided, titanium-containing silica-
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EXAMPLE 2

Both catalysts A and B then were used in the 23 gallon loop reactor with bis(n-
butylcyclopentadienyl) zirconium dichloride to produce linear low density polyethylene
(LLDPE). Both catalyst A and B had similar activity. In this back-to-back progression, it

25 ' is easy to see the effect of the high molecular weight polymer component produced by
Catalyst B. These results are shown in Table 2. Notice that although the HLMI/MI ratio
did not change noticeably, there is a substantial rise in the bulk density of the polymer
from about 20 Ibs/ft to about 25 Ibs/ft. This increase in bulk density allows for an

increase in polymer production.
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EXAMPIE 3
Both catalyst A and catalyst C were used in the 23 gallon loop reactor described
previously with bis(n-butylcyclopentadienyl) zirconium dichloride at 80°C with 1-hexene
20 as comonomer to make grades of linear low density film polymer. These polymers are
shown in Table 3.
GPC analysis of the polymers using a viscometer detector showed that the
polymer produced from Catalyst C contained high molecular weight polymer component.
Careful inspection revealed that the polymer from catalyst C contained about 2.8% of its
25 polymer above a molecular weight of one million, whereas the polymer produced from
catalyst A contained almost none.
The polymer from Catalyst A and the inventive polymer composition produced
using Catalyst C were successfully blown into 1 mil thick film on the second processing
line described previously. The film produced using the inventive polymer composition
30 had improved melt strength. The melt index of film produced using catalyst A was 0.78
g/10 min, 0.90 g/10 min, and 0.94 g/10 min while the film produced using the inventive
polymer composition produced from catalyst C had a melt index of 1.16 g/10 min and
2.03 g/10 min.
The optical properties of the film also are shown in Table 3. The high molecular
35 polymer produced by Catalyst C contained in the polymer composition resulted in

improved optical properties. The haze of the film using polymer produced from Catalyst
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be seem from the following blending study. A metallocene-based LLDPE, commercially

available from Phillips Petroleum Company as grade D143, was blended with varying

amounts of another low density polyethylene polymer, also sold commercially through

Phillips Petroleum Company as D257. D143 was used as the base polymer and had a

20

melt index of 1.3 g/10 min, density of 0.916 g/cc, polydispersity (Mw/Mn) of 2.3, and by

GPC determination, contained almost no polymer having a molecular weight above one

million. D257 was utilized as the high molecular weight polymer component. D257 is a

chromium-based, broad molecular weight distribution, low density polymer containing a

high molecular weight polymer component. It had a melt index 0of 0.2 g/10 minand a

25

density of 0.923 g/cc. By GPC analysis, it was estimated that D257 contained about

10.3% by weight of polymer having a molecular weight greater than one million.

These two polymers were blended together during film blowing on the second

processing line described previously, then blown into 1 mil thick film. The smallest

increment of D257 added was 20% of the polymer composition, which equates to about

30

2.1% by weight of the polymer contained in the polymer composition having a molecular

weight greater than one million. This amount provided a reduction in the already low haze

value. The results of this study are shown in Table 4.
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20
While this invention has been described in detail for the purpose of illustration, it
is not intended to be limited thereby but is intended to cover all changes and
modifications within the spirit and scope thereof.
EXAMPLE 6

25 Another blending study was conducted in which D257 was blended with yet
another metallocene derived base polymer. This base polymer had a melt index of about
1 g/10 min, a density of 0.920 g/cc, and a polydispersity (Mw/Mn) of 2.4. Only 5% of
D257 was blended with 95% the base polymer, so that the polymer composition contained
about 0.5% of polymer having a' molecular weight greater than one million. It was then

30 converted into 1 mil film using the first blow film processing line described previously.
Even this small quantity of added high molecular weight polymer component yielded a
significant improvement in optical properties as may be seen from the reduction in haze.

These data are summarized in Table 6.
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1. A process for producing a polyner conposition, said process conprising
i ncorporating a narrow nol ecul ar wei ght distribution base polynmer and a
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wherein said high molecular weight polymer component has a molecular weight
distribution such that at least a substantial portion of its molecules have a molecular
20 weight of greater than one million, said high molecular weight polymer component being
incorporated in an amount to give about 0.1 to about 10% by weight, based on the total
weight of said polymer composition, of said molecules having a molecular weight greater
than one million.
3. A process for increasing the bulk density of a narrow molecular weight
25 distribution base polymer, said process comprising incorporating with said base polymer a
high molecular weight polymer component to produce said polymer composition;
wherein said base polymer is an ethylene polymer having a Mw/Mn less than
about 5 and a melt flow index from about 0.2 g/10 min to about 20 g/10 min;
wherein said high molecular weight polymer component has a molecular weight
30 distribution such that at least a substantial portion of its molecules have a molecular
weight of greater than one million, said high molecular weight polymer component being

incorporated in an amount to give about 0.1 to about 10% by weight, based on the total
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9/10 mn Lghed. 0 g/ 10 mn. 9. A process according to claim8, wherein said
base polynmer has a density in a range of about 0.910 g/cc to about 0.940
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8. A process according to claim 7, wherein said melt flow index of said base polymer
is in a range from 0.8 g/10 min to 5.0 g/10 min.
9. A process according to claim 8, wherein said base polymer has a density in a range
of about 0.910 g/cc to about 0.940 g/cc.
20 10. A process according to claim 9, wherein said base polymer has a density in a range
0f 0.915 g/cc to 0.93 g/cc.
11. A process according to any one of preceding claims 1-3, wherein said high
molecular weight polymer component being incorporated is in an amount to give about
0.5% to about 5% by weight, based on the total weight of said polymer composition, of
25 said molecules having a molecular weight greater than one million.
12. A process according to claim 11, wherein said high molecular weight polymer
component is produced from a catalyst consisting of Ziegler catalysts based on titanium
halides, zirconium halides, zirconium alkyls, chromium oxide catalysts, metallocene
catalysts, and mixtures thereof.
30 13. A process according to claim 12, wherein said high molecular weight polymer
component being incorporated is in an amount to give 1% to 3% by weight, based on the

total weight of said polymer composition, of said molecules having a molecular weight
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pol ynerization zone by adding said second transition netal conponent which

wi | 10 r eaceftexiseid podymenpratipnreathlystsysemdsaddegde sai¢ polymerigatimorie &0 pPiodyee

nmol ecul ar {ght pol yner, c nent. -19. .A process according to claim18,

wher ei n s%\i\%L%&WﬁP@% P ﬁrﬂggg][Igﬁr’]ﬁglflarsvg@éﬁ?Oq%erccé’ﬁﬁéjro?l?gs a netal | ocene and

wherein sgsd SRGRBELsE heddedih R CIATRE B, m@fmaﬁa&nddarzﬁmg dfishid polyeRizagb Om um
erein sai

conmponent . 20. process according to claiml19, second
transiti ocatalpstalysteorip actened bysdéing laisesandetansitianamptahsosenengitip sgid
silica-alumna.or.a fluorided, chrom umcontaining ..sil.ica-alumna., 30 21.
A pr ocessPHFOGHEALOY cﬁti‘lll%sf %S%F‘ﬁwﬁﬁﬂf‘%}ewa?%ﬁ%ﬁme a%ea%aﬂ%ﬁl &??Oﬁi‘??f&?’lds ai d
hi gy ol gedlBlyn\&iagikail B RS SAARRA SR erSRldpol@ge pol yner to inprove
the clarity ?f bl own ?li | m of gai d baglgppo ymer hg)ccurs by bl ending said

hi gh nol et ar Awedegss apokdingto claim 15, wherein polymerization catalyst system

comprises two metallocene components with a first metallocene component producing

said base polymer and a second metallocene component producing said high molecular
weight polymer component.

20 18. A process according to claim 16, wherein modifying said polymerization catalyst
system occurs while it is in said polyrﬁerization zone by adding said second transition
metal component which will react with said polymerization catalyst system to produce
high molecular weight polymer component.

19. A process according to claim 18, wherein said polymerization catalyst system

25 comprises a metallocene and wherein said second transition metal component is a
titanium or chromium component.

20. A process according to claim 19, wherein said second transition metal component
is a fluorided, titanium-containing silica-alumina or a fluorided, chromium-containing
silica-alumina.

30 21. A process according to claim 1 or 2, wherein said incorporating of said high
molecular weight polymer component and said base polymer to improve the clarity of

blown film of said base polymer occurs by blending said high molecular weight polymer



WO 01/90239 PCT/ US01/ 16798 -26 conponent and said base polynmer after said
hi gh nol ecul ar wei ght pol yner conponent and base pol yner are produced
separ at elwO 02123A process according to claim2, wherein spCOUB@E®B7YS0! yrer
and said high nolecular weight polyner conmponent are produced by a process
conprising contacting 5 ethylene, 1-hexene,
bis(n-butylcyclopentadienyl)zirconiunfaﬁchloride, a fluorided,

chromi umcontaining silica-alumna, and triethylalumnumin a

pol yner i zeampenepbeid saithbrse pplympratiersaid bigh mokegnier Bigight palymsr pprapQuscst

accordi ng | al I | se polymer and said high nolecular

wei ght poW%ﬁ%%e%g 5ﬁgﬁgﬁé§g£%?%Jg%§g'by a process conprising contacting

10 ethyl epe, 1A hesesaccopdiag f daity? oviedreinenidadiepolihai adaaldhigldi chl ori de, a
fluorided, titaniumcontaining silica-alumna, and triethylalumnumin a
pol yner i zanolasilaz sreeshl pelymer ponpansht ara Prosiicedbias PTASASS COMPIISING SETIIRERS
conpositio roduced by .t . .one of .. i i 1- 3. 15
25. g\polﬁ D8om %%??ﬁ%ﬂﬂggﬁ%gﬁgﬁ%%8%3ﬁ§¥?%ﬁﬁhn %ggﬁgﬁgwggaﬁ?ﬁgistribution
base pol yiBmidRtontaitifs silied-gamig, aneiriilyl demhies icopapneniationkenei n sai d
base polyner is an ethylene polynmer having a MV Mh | ess than about 5 and a
mel t f1 owudet @elymeszatigoeanddions.g/ 10 nin to about 20 g/ 10 nin; wherein said

hi gh ol ecul ar \wei ght pol y.ne .nas. nol ecul i 20
i St but Pon seurorRactRreiiE o RIS e AR baR e e R S0 s have
a ol ecul golecHir FRigHboBaRAtEApdHRaNare Peodiickd bP# progaisGosPRBRERDhtabEAN]
incorporated in an anbunt to give about 0.1 to about 10% by wei ght, based
on ihe t ovthylenei lghexent, is(ndupldyglepentadionylrdiconigm dielilodés, de faeréded es havi ng
a nol ecul wei ght, great.er than one mllion.. 26.. A C osit.ion according to
ol i m oo, lpnbre Rt gy eyl BBy BB elb R R DO
4.0. 27. foloREpesidd QRdaaerding to claim 26, wherein said nelt flow index
of said basé polyner is in a range fromabout 0.5 g/10 min to about 10
g/ 10 nin. 248. A padppeséanimsitias pordicedby thegiredess ofany\ne péprecedingiclobse! -
pol ymer iz produced by a catalyst selected fromthe group consisting of
net al | ocene catal yst, Ziegler catalysts 30 containi ng nagnesi um and
titani um bhal i despoipngr &aﬁﬁmﬁi@ﬁhsﬁbﬁkmgfa-naﬁsw Role QRGOS EhiQhstABGRtbag t O
claim 28, wherei'n said MW Mh of said base pol yner

polymer and a high molecular weight polymer component;

wherein said base polymer is an ethylene polymer having a Mw/Mn less than
about 5 and a melt flow index from about 0.2 g/10 min to about 20 g/10 min;
wherein said high molecular weight polymer component has a molecular weight
20 distribution such that at least a substantial portion of its molecules have a molecular
weight of greater than one million, said component being incorporated in an amount to
give about 0.1 to about 10% by weight, based on the total weight of said polymer
composition, of said molecules having a molecular weight greater than one million.
26. A composition according to claim 25, wherein said Mw/Mn of said base polymer
25 is less than about 4.0.
27. A composition according to claim 26, wherein said melt flow index of said base
polymer is in a range from about 0.5 g/10 min to about 10 g/10 min.
28. A composition according to claim 27, wherein said base polymer is produced by a
catalyst selected from the group consisting of metallocene catalyst, Ziegler catalysts
30 containing magnesium and titanium halides, and chromium catalyst.
29. A composition accordiﬁg to claim 28, wherein said Mw/Mn of said base polymer

is less than 3.0.



is less than 3.0. WD 01/90239 PCT/US01/ 16798 -27 30. A conposition
according to claim?29, wherein said nelt flow index of said base polyner
is in a vaoagey28€0m 0.8 g/10 min to 5.0 g/10 mn. 31. A coPPDERLI/IGMIS
according to claim 30, wherein said base polyner has a density in a range
of about 0.910 g/cc to about 0.940 g/cg. 5 32. A conposition according to
claim31l, wherein said base polyner ha Ta densi ty in a range of 0.915 g/cc
to 0.93 g/cc. 33. A conposition according to, claim32, vyhereitn sai d high
mol ecul ar3@wei ght compasitiearaceqsiingrie slaimadnyhersinorional 8gwindexofsa1dfasent to
gi ve about ;0.5 to abou 0 I , on the total weight of said
pol ymer c%?%‘ggﬂsil%ﬁ,a%% ﬁgﬁ @gﬁéﬁfé‘ﬁ?{é’sﬁgg@i@gﬁﬂa 10 nol ecul ar wei ght -
greater tHan OAecdfhpdsitin. acSdtding t6 I} Whereoll lise golymet had ad@Sity wher ei n
sai d high nol ecul ar wei ght pol yner conponent is produced froma catal yst
consi st i ngrasge 2f shpuep.9¢ B ek e ehowb A48 g4¢- titani um hal i des, zirconi um

hal ides, zirconium al kyl s, ] - O Yol | ysts,
net al | oce cafxa?%?ossﬁyoélnaacér:rrl X Elr) gglﬁﬁé?gggé&la%y%ge B\O@Jgfﬁgggﬁcf(?%ﬁ&g%gor di ng
to claim gﬂangg\/@pp_gqgg;@a&@lo,bggybcnol ecul ar wei ght pol yner conponent bei ng
incorporatedis in an anount to give 1%to 3% by weight, based on the

total wei3ht of eanpbspisinaseerdingrip skiimi3@nwherrinswidhigh medeeutas weightng a

nol ecul ar ight greater.than one mi.llion, 36. proge cordi o claim
34, “wher cpalvE toriiegR s A PO n et Shrpa R AR B ol e
subst ant i g RABEd Gif thd Rral FR%igHR bf BEIH peLikdE c¥@besitior, @edid iftastuleamavifiglal | on
provi ded said hi gh nol ecul ar wei ght polynmer conponent has a sufficient .

anolint  of motacyleweighb greatontanidng ngionn nol ecul ar wei ght to contribute the
Proper agri).u nt Aogonqgao%ﬂioqloalcgocr {nagrto \é?aih%@%, Rf?lle%lrrrle sraicﬁ(ﬂgﬁ) AEtar weight
polymer component is produced from a catalyst consisting of Ziegler catalysts based on
titanium halides, zirconium halides, zirconium alkyls, chromium oxide catalysts,
chromocene catalysts, metallocene catalysts, and mixtures thereof.
15 35. A composition according to claim 34, wherein said high molecular weight
polymer component being incorporated is in an amount to give 1% to 3% by weight,
based on the total weight of said polymer composition, of said molecules having a
molecular weight greater than one million.
36. A process according to claim 34, wherein said high molecular weight polymer
20 component also contains a substantial amount of polymer of molecular weight lower than
one million provided said high molecular weight polymer component has a sufficient
amount of polymer above one million in molecular weight to contribute the proper

amount of high molecular weight polymer component.



