.2 9°DEC 2003 ANTI BLOCK COVPCOSI TI ONS AND METHOD OF PREPARATI ON FI ELD OF THE
'I NVENTION s The present invention relates to a product, a process for its
preparation and the use of such in plastic film production. Mre
specifically, the present invention relates to an antiblock talc, a
process for the preparation of such and its use as an additiy du gt %t
production of polyolefin film Polyolefin filnms produced according to the
process of the presenaNTIBLOCK COMBOSITIONS ANDMETHODIOF PREPARATIDNE Of

packagi ng and film covering applications. BACKGROUND OF THE T NVENTION is
Pol yolefin filns are used extensively for packaging and in filmcovering
applications. The use of pol onFéElimoﬂfHErﬂ*\(ﬁNﬂQl‘ﬁues to increase as new
mar ket opportunities becone available in areas where paper was
traditionally used The versatility of the film provides potentially
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anti bl ocking capability. 25 Antiblock agents are materials that are added
to polyolefin resins to roughen their surface and thereby prevent |ayers
of the plastic filmfromsticking, hence the term " antiblocking agent is
applied to such materials. ABASHEROUNDQF GHRINVENTI@Nal s, such as, for
exanpl e, di atomaceous earth, synthetic silica and talc are known to reduce
bl ocki ng when 30 a]Ffi g to oI yol efin f | mresin conpositions, each has both
advant ¥ges and'GYPERLEMS 3 %%?&\Féfﬁ“é’&@% or gRrkagingAndin, Fim covering aplicgtions The

di at onaceows OéaﬂMEﬁrsﬁlmhabntlme# & oouss deondoemerketiapgonaiitidk \beedrhe tHilite in

anti bl ockiggy %ﬂ%&%@ a&w%%&sﬁ. by o S:ﬂtpﬁo@?ﬁxnﬁﬂﬁal nrhzge 35

al so known tvgﬁt di atomaceous ear dver sel
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signi ficant di sadvant ca | ver PENSI VE.
the ot her FhMgdi ml‘%%"*éﬁ‘jﬁﬂ‘ef AcTblosk’ mgking separatonyy ther ﬁ"@c@ﬂeﬂ@gﬁﬁb@%‘lm fagent
over di at ahmfia s fiedind heasrd «f g et orc pladtic irglid dIRLAURR @bsent invention refates to

polyolefin resin compositions that are specifically designed to have satisfactory antibiocking
capability.

25
Antiblock agents are materials that are added to polyolefin resins to roughen their
surface and thereby prevent layers of the plastic flm from sticking, hence the term, *
antiblocking agent® is applied to auch materials. Although, inorganic minerals, such as, for
example, diatomaceous earth, synthatic silica and talc are known to reduce blocking when
30 added to polyolsfin film resin compositions, each has both advantages and critical
disadvantages.

Qne comparative advantage of dialomacecus earth is that it is known to be a
moderately effective antiblocking agent, when used as an antiblocking agent. However, it is
35 also known that diatomaceous earlh adversely affects the film’s physical properties, such as
filr clarity, film haze, and is very abrasive and moderately expensive and may pose a serious
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significant cost advantage over both. However, one mgjor disadvantage when
‘talc is added to s polyolefin filmresins, is that it aggressively adsorbs
other filmadditives, such as antioxidants, slip agents and processing

ai d. The absence, or reduced | evel of these additives in P9 Iy[;glgemﬂgn resin

conposi tions during production, routinely cause processing problems and

rai se seri owsih tﬁdelansghlabﬁdshnmﬁtaﬂﬁﬁrm&wn kDo EHoctRS ATRA SntibRBE 'hB%la\Sk?-'}ts? rffebint
added to m&aé)ve len m# Y E Sﬂ(ené,s are present in geS| nto

i mprove fi MRRQGARIP |Bc @ %sﬁf' hG- F‘Bs“bfP@WB@»é@Stf@nﬂmmgh | m
quality, aselas en pifectivd antibidrkiaganttiover @Iatbmﬂgpoijs esrtrefidrsyathetit diita PecisBadfigng
melt fracty filmsurface un

appear ance gﬁfdﬁ%sr% dﬁﬂtﬁeeﬂ hrsb(ﬁlrgg‘%a% |v é°(|q’§ﬂqsf’?)tﬂ%%wmﬂé 'Sﬁdﬁé?m ng
aide aré rmglvolaﬁlvﬂmsrssnys,dis ﬂ'@tiledgrbssl\tellveaqsnm@ﬂeeﬁ!mfadamasbkmti@sa@ﬂmmantss

Al t hough i | I sor b, processi.n ,
talc anti b%%dcigeg’%eiﬁdéﬂ%mhggh ?‘Igzlgtaggédcg &quﬁ?‘?%\r'%@eg‘sfﬁﬁd@f‘@?; ! H%h‘fg%ﬂ?‘t her
di at onaceolBSreeARpsHPns PUingeRreeuction, ireiinely rakis pratessingomblenys etll raise wiedsus
resin conpap uahfyToréfngr oduced having additives that include antiblock

talc, it is necessary to increase the dosage of processing aids. The
|ncreased dosage adversely effects the over al production econom cs of the

pl asticofilm ZQQrTéIQﬁ@feQEﬁhoxmbﬁ af&adde&@%dr@eﬂunﬂ%ﬂﬂﬁ@% a4dridaf prb@nfin

anti bl ock en that a rocess aid an either synt hetlc
silica or %ﬁrﬁc”h (Ve ’PFH"“@EEA qﬁ?’e?‘é\‘f loyegiso "‘3""‘@)1’“ quality,
di scl oses aﬂm provide cb;brmnrmm ﬁct%ntrmlglﬁ by elirihaing mieB thractioee.  Melh rastuierig aof

particles Raubite obfilil@ffacs Lm«aﬁﬁsw Sppeditibe BAY §:+ea§tﬁ BArb weéada.ﬁves ltione
crystallin structyre a % ast one I c surface, et RO &'

conpri si ng%ﬁéatpﬁ?ﬁs"'t'%q & ?’?l'B?séfdf‘?Fﬂy ‘{%ﬁ‘ﬁ%r"&t‘[}ﬂ 8”5@?%\/\?"9!!!3“’!?65%&5‘5
Cent i griade Alimolgh itdo et knmrsthamlhanaﬁo:tmmmsladsmpmesssmgmdeftarc%naecﬁ@deﬁtsl nto

enstatite e e (0] nsi st i 0
Substttutt sty BreiéiCleyaid of pheblsnd S WARPlBF UnpRBlnll RS Sybéig siica

5, 229, 094 er'@&qc!s@e@asqqamysuw rapin @or@emtlogs afecprasiucesthaving lagditivessthatgnaudeh e et
structure, agifidexRaE i |§|n8céisQ£FP'id itresse thé 854k omdéoeamsc FHaShLrSasedAULAG t hE

crystalllne str al ¢ thin each and bonded toget her “by
cohesi on f 8% ?‘fv%cgsa% BYe"tah k“ggﬂe&ﬂ'}“%aﬂf e igé Yo%y . the talc substance
bei ng c#tar act er Thareforsm whatis needsid Ip amevdeperation oitald a'eiblbcloagants;nﬁamﬂsbdbi less 2
2 9 DEC 20005l liRfaREitSihbENRLR daidndieaibipimand a met hod for

n

produci ng an anti bl ock age conprising surface treating an

RELATED ART
25
U.S. Pat. No. 5, 401, 482, discloses a method for the manufacture of a tale substance
consisting of particles having a sheset structure. each particle having an intemal crystalline
structure and at least one hydrophilic surface, the methad comprising heating taic particles to a
femperature below 900 degrees Centigrade under condifions such as to avoid conversion of the
30 falc into enstatite and in order to effect a surface modlfication consisting of substuting Inert
siloxane groups by active sitanols.

U.S. Pat. No. 5,229,094 discloses a talc substance consisting of particles having a sheet

structure, each particle comprising internal hydrophaobic sheets, having the crystalline structure

35  of talc within each unit and bonded together by cohesion forces typical of tale (Van der Waals
forces), the talc substance being characterized in thal each particle has at least one hydrophilic
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inorganic mneral with a functionalized sil oxane pol yner or a pol yether
"pol ymer or functionalized pol yether polymer or carbon based pol ymer. Wen
inorganic mnerals are coated with a functionalized sil oxane polyner or a
pol yet her polyner or a functionalized 10 pol yether polynmer or carbon based
pol ymer and subsequently used as an additive in the produz: IPEZ@E
polyolefin film the adsorption of other resin additives IS su ntially
reduced. Polyolefin filnms produced according to the process of the present
invention are useful in a broad range of packaging and film covering
applications. 15 DETAIL DESCRI PTION OF THE | NVENTION I n one aspect the
present invention enbodi es surfagemMmart DAGHEANCGEMTIDN certain types of 20
sil anes; or siloxane polyners. The treated talc inhibits the adsorption of
plastic filmadditives onto the talc. Surface treating neans coating,
partial ly coat iAwrfodust andsd methad ferfrracingenanthlodk agent compidigisurface Rekting rahi on
of ot her n f
W th o funespas Finel S A AP RRe PR PSR R RS, B B ng
the structtpdpng ‘G?MP’&Q*WSP‘('SP%’CPBR'R?D CEC S @BNFR) whey ingthenie mingraistdre
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are useful in the present invention may be selected fromthe group
consisting of functionalized al kyl polydimethylsiloxane (carboxylate,
anine, anide, PRiveFn figyprodyced sstrsdinhin &) Phessa the peashuiyeation dre upif@ies r ed.
Bi s- (12- hylsaxsisdeqR padkBgin Q{dm;m@g@j, Redicslionet hyl si | oxane (Al drich Chem cal
Co. - 1001 West Sai nt Paul Avenue, | wvaukee, W 53233), and
Pol y( D°net hyl si | oxane) - G af t - Pol yacryl ates (Aldrich). There is no
limtation on the 35 nmethod used to produce the sil oxane polyners. The
si |l oxane polyners of the Wﬁ%bEb&ﬁWlbﬂ%FﬂggﬁNWf actured by ionic
pol ymeri zati on or radical — or any 3 other
process known to produce siloxane polyners, 290EC2003 The nvol ecul ar wei ght
range of the sin enecarpeqahe/preseritsnvientivh érbmjdteskﬁf@&attr@aﬁmblt: wntila c@QQn O0fds af omi ¢
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group, and any io conmbination thereof). The follow ng silanes are useful in
the prgsent invention- (sycH,)(R)-0O-SI(CH:)R)-O},

whare n is the number of repeating units (molecular weight), CHs is a methyl group, Si is silican,
O is oxygen, and R is a functionalized alkyl group. The alkyl group may, without limitation, be
functionalized with carboxylate, amine, amide, thiol, sulfate, phosphate, and the like.

20 Silexane polymers that are useful in the present invention may be seliected from the
group consisting of functionalized alkyl polydimethylsiloxane (carboxylate, amine, amide, thiol,
sulfate, phosphate} wherein carboxylate is preferred, Bis-{12-hydroxystearate) terminated
polydimethylsitoxane (Aldrich Chemical Co. — 1001 Wes! Saint Paul Avenue, Milwaukee, Wi

53233), and Poly{Dimethylsiloxane)-Graft-Polyacryletes (Aldrich). There is no limitation on the
as  method used to produce the siloxane polymers. The siloxane polymers of the present invention
may be manufaciured by lonic polymerization or radical polymerization and the like, or any
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Octyltriethoxysilane (OSI Silquestp A-137 silane), Triam no functional
‘silane (OSi Silquestc A- 1130 sllane), Bis-(ganma-trnethoxysilylpropy 1)
amne (Osi Silquest(r) A-1170 silane), all of which are comercially
available fromCSi. is In another aspect, the present invention consists of
coating talc with pol yethers and functionalized pol yet her s 2to0k(eHigce film
addi ti ve af¥%8fr F'rff’?‘ifﬁ BW%‘%HH@”F%F‘%PXE’%@ ¥jesferal structural formula is:

H (OCHR (CH=),CHR,),-CH 20 where n is the nunber of repeating units
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functionalized poI yet hers that are useful for the surface treatnment of talc
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al kyl sul fat e‘m@' Ky rz1il kélJ sul fonate al k%h‘ phosphat e, al
phosphbhat B PR e'f?(? aI ke cRPPBY, | slpResy Fiet Y6 RAI 'Pt?e erespnis é‘r"F’é‘H’" There
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pol yethers s sent 1 nven factu
pol yner i zawh"ahareepmm@ura"ﬁepvm @8tion and the like, or by any ot her
process known to produce pol yethers and functionalized polyet hers 35 The

nol ecul ar weig t. | opal j zed hers S
from 4£529 DEC %G‘gg@'g pefggjge ? gesé@oh%nﬁﬂéﬁ% ggogftma lfeS W’r{) ! ?W%Fg‘?red
range of flponticadzed pqm?twe 1 193 ugeoiim adgitiFOBIsomUorReMe the tarmeTmrsjeearau stnuchuesl ght
can be detgiwiiird by GPC. In a further aspect the present invention
pertains to the use of carbon based polyner 5 coatings for surface
treating the talc in order to |lower the level of additive adsorption, Also
i ncluded in the definiti a(BCHEaCOHRCHIA3edCPol yners are nmal eic acid/olefin
co- polynrrers having the general forrmula: RH | | 10 (--f CH(COOH) CH( COOH )

--C -C -
J«here n is the number of repeating units {molecular weight), x is zero or an integer, R is an

alkyl group, O is oxygen, C is carbon, H is hydrogen, and R, is 2 functional group which may
be, without limitation, an alkyl carboxylate, an alkyl amine, an alkyl amide, an alkyl thiol, an alkyl
sulfate, an alkyl sulfonate, an alkyl phosphate or an alkyt phosphonate and (he like.

25 Polyethers and functionalized polyethers that are useful for the surface treatment of talc
may be selected from the group consisting of poly(ethylene glycol), poly (ethylene glycol) Bis-
{carboxymethyl) ether, poly (ethylene giycol) dimethyl ether, poly (ethylene glycol-400)
distearate, and the like, and functionalized polyethers (alkyl carboxylate, alkyl amine, alkyl
amide, alky! sulfate, alky! thiol, alkyl sulfonate, aikyl phosphate, alkyl phosphonate) wherein

30 alkyl carboxylate functionality is preferred. There is no limitation on the method used to
produce the polyethers and functionalized polyether polymers. The polyethers and
functionalized polyethers -of the present invention may be manufactured by ionic polymerization
or radical polymerization and the like, or by any other process known to produce polyethers and
functionalized pelyethers,

35

The melecuar weight range of the polyethers and functionalized polyelhers is from
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where n denotes nol ecul ar weight and x and y represent the ratio of each
‘mononeric unit in the polyner. Carbon based polyners that are useful for
the surface treatnment of talc may be selected fromthe group consisting of
functionalized polyolefins: naleic acidlolefin copolyner, i

Q)Jcef erred.

tﬁ'[fd i
acid/styre I . mal ei ¢ aC|d styrene r@
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range from about 100:1 to about 1:100, wherein the preferred range is from

about 10:1 to about 1:10. Cis carbon, 0 is oxygen, His hydrogen and Ris
a functional gr'@ap‘“"”Rfrmyc%éh%nysg‘r*mypﬂ‘tdmaterleaﬂ If tersa df catbomibh$edcpatipen.
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t he car bonndgensair@muper nmay range from about 100 to about 10, 000, 000
a.mu., with a preferred range of from about 200 to about 2,000,000 a. m u.
25 Any i norgani ¢ nineral, such as, talc, cal cfufl carbonate, precipitated
cal cium carbonate, «clay or silica, that IS recetptl ve to surface treatnent

may be,coated with the p [?&_dl However, talc is the
preferlred i norganic m newﬁﬁﬁgéﬁ# ar'e ar -E—]Lﬂ arly useful are those
that are receptive to both surface treatnment and that are capabl e of
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| evel for ercent to. ig ercent
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powder z¢i Xhdhghe8 P RISt Ginitatdte atll@méﬁ{: ta-. alky Mét-h:ﬁ@s tdg apRies. NSk &magptlk dto

the tal b d bout 5
degregscc B&E?eaﬁg[ﬁ‘a’mﬂgﬁgn% @bﬁﬁgé%@sdg’ﬁfigép ra%ﬁgf‘é %é‘kgegr ggs C. and

nore preferably, from about 60 degrees Cto s about 80 degrees C. The

appl i cation terpgnal égu?arm%} g g :&&HE&&Q éﬁ)&mpt &E&‘?FanéSYrS@ aboLt Hﬂqg o about

specific coatl 2]% requires %

talc is prié Cram.. Wi %é’eﬁg Ei’ng%)?fff%%@“h?«qolwéﬁpqtﬁUPP»QU%ﬁmlfust as any
ot her ggomerci ally avail abl e anti bl ock. For exarrpl e, but WI t hout
limtations, thEncoated ant i filmex er or

added as an al r'eddy orgg?rﬁg"rheélaeds"mh ?'Baqtnﬁcﬁ"t artf%gteeeggf FEi {ed caE'“(%nﬁou'ﬁ ed

mazt er bat cipy or silica, that is receptive to surface treatment may be coated with lhe polymers described
herein. However, talc is the preferred inorganic mineral. Talcs that are particularly useful are
those that are receptive to both surface treatment and that are capable of subsaquent use in
3o polyolefin film production. An exempiary, but nonlimiting talc, would typically have an empiricat
formula of Mg 351,0,,(0OH) .. and a specific gravity of from about 2.6 to about 2.8. The preferred
talc, wilhout other himitations, could have an average particle size of from about 0.1 microns to
about 10 micrens, wherein the preferred average particle size is from about 0.5 microns to
about 6 microns. The talc may be coated with from about 0.01weight percent to about 10
15 percent of the polymers described herein, wherein the preferred treatment leve! for coating is
from about 0.25 weight percent to 2 weight percent, based on the weight of the polymer,
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io neans the resin and the antiblock are pre-m xed in a conpounder before
"being added to the film extruder. Polyol efins considered suitable for the
present |Invention nay be any polyolefin. which can be clear, crystalline,
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pol ybut ene-2, and pol y-4-net hyl pentene and et hyl ene copol yners obtai ned by
copol yneri zing_ethyl ene and a-olefin, c-olefins having from3 to 18 carbon
atons 30 such 2YYPFSACEFREP SHIRRLE. BT the_RigieRy INWHER May e any pstysleiin. which

oct ene- 1, cacteanear] cnantline ootdadpenaes formaing austduiirted ahel NeslimTRe 8 amples

a- ol ef.i.ns; ale IRV | ey . : re t . er,..exanpl es
ol ude prEady iycldiRg Rt ok Gbr Bt Mnl nufBRIE RS e 2 18 dho. 1
Exanpl es ®endef fvr of mpre eoistaling eapiweers sy attadinreainyigedtyirsobeimmers rwithnetherde

et hyl ene mkiase Awb, GelpoheRfin CaOtaN®RS 5 nQRUAHINS JoPatnBRO W BRNER SlveBl/ kL ene
and radi c@gafgagggr%'ner&zg%ﬂ'g JTBnoner S E.Ex%rrlpl es of radical olg/rreri zabl e
mononers | el Gde tnealUrared s B2Vt S A PP et EaFé’”%[E’F‘?'FIgiE g dibytene.
mei hacr y| ¢lbylend-dny radetatel @polymeisdetes Brd bwand medivth-&n2ify DBEIHRO8s. andutibhades

theregh. @Rchpkisirk résth&infedyGnden ¥ -
esters of ur?sasturarfpgﬁl gar bﬁgg?i C agﬁég ?ﬁﬂgﬂg%@gﬁ{%&%y@é@@bﬁﬁ E@Y

met hacr y| GETRREVGISCi FPF CHEBIERPRY'EEe . 3N E QEW%P%VE"EWF%FPED&M%S-
nononer s Sapnddeus edpalyrdéry ictiethybne Drd mspyian® 208 thob® EshtdiyiRe $ or B <dRctdd from
butene-1, hexane-1, 4-methylpentene-1, and octene-1 {the so-called LLDPE) are particularly
sultable,
25 The method of producing polyolefin resin used in the present invention s nhot limited.
For exarmple, it can be manufactured by ionic polymerization or radical paolymerization.
Examples of polyolefin resins ablained by ionic polymerization include homopolymers such as
polyethylene, polypropylene, polybutene-2, and poly-4-methylpentene and ethylene copolymers
obtained by copolymeriziné ethylene and g-olefin, a-olefins having frem 3 to 18 carbon atoms
3¢ such as propylene, butcne-1, 4-methylpentene-1, hexene-1, octene-1, decene-1, and
ocladecene-1 are used as g-olefins, These g-olefins can be used individually or as two or
more types. Other examples include propylene copolymers such as copolymers of propylene
and butene-1. Examples of polyolefin resins obtained by radical polymerization include
ethylene alone or ethylene copalymers oblained by copcolymerizing ethylene and radical
a5  polymerizable monomears, Examples of radical polymerizable monomers include unsaturated
carboxylic acids such as acrylic acid, methacrylic acid and maleic acid esters and acid
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20 25 3D A typical enbodi nent of the present invention could include: From
"To about bout 0.1%- 1.0%0.02%-0,5% 0.05%- 0.25% 0.01% -0.5%
0.01%0.25% 0-1%- % 99.7%- 92.5%talc antibl ock procezsgs g¢ slip
agent antioxidant scavenger siloxane. silane, polyetherf 8 based
pol ymer  pol olefin resin, A typical preferred enbodi nent of the present

i nventi on ?W’i‘g‘i”ﬂﬂfést. ergogpd XPY SHFTP IRUER RS VYN ERSIAls obusEel prpmges obesprs pf
agent 0. O3fdemrdted xéalporyliic QoS Yinsldy eager aciatk) %l | Mxihdaihate? 200 Yalycidyl

si | axane, Si ne... polyvet her.. carbon sed pol yner, 96.55% pol.yol efin resin |
A1 nare RO ik Telical FRLRRRalT RinBfer TR be VeedRiRRelee v o '
PROCEDURESN&®UypEsent : 3s 1. Extruders_ The follow ng extruders were used to
maasuresthe effect of anti bl ocks on

A typical embodiment of the present invention could include:

From To
about Fbout
10 0.1% -1.0% talc antiblock

0.02% -05%  process aid
0.05%-0.25% slip agent
0.01% - 0.5% anlioxidant
0.01%-0.25%  scavenger
15 : 0.1% -5.0%  siloxane, silane, polyether, carbon based polymer
99.7%-92.5%  polyolefin resin

A typical preferred embadiment of the present invention includes:

20 0.5% talc antiblock
0.15% procass aid
0.12% slip agent
0.03% antioxidant
0.05% scavenger
25 0.10% antioxidant
2.50% siloxane, siiahe, polyether, carbon based polymer

96.55% polyolefin resin

All percentages are based on total weight percent.
30
TEST METHODS AND PROCEDURES

Equipment:

3 1 Extrudars. The following extruders were used to measure the effect of antiblocks on

process aid (PA) perfurmance.



process aid (PA) performance. '| 290EC2003 a. Brabender Single Screw Tape
"Die Extruder b. ZSYC co-rotating low intensity twin screw extruder C.
Lestritz lowintensity counter-rotating twin screw extruder 5 d. Wl ex
Extruder 2. henshal M xer. Used for mxing the siloxane, or silane, or

pol yether, or carbon based polymer and antibl ock conmpoundg.g fgg p3 Killion
Bl own F|ImL| ne. Thisis a1 "' |nch extruder with a LID ratio of 30:1 and
2"Z inch die Wath Batedt¥d Shdke Qd,@ﬁﬂﬁfdg,t ure profile of the extruder

and the blown film 3 11936C, 204C, 2040C, 204'C,
204C, 204C, 2048, #f%ﬁmﬁ’%t"ﬁme’aﬂw&f’ sPré’Wr?éV'éﬁeure of 200-208' C. Qut put
was about 9 | bskhr Legfrizhovainteneitr cauatee-ratbtifaQ@in ss@a extruder € pressure and nel t
fracturg reduct jon yg ored every 15 minutes for 15 two hours.
Definition of Terns: g‘%’%’g{%n - fundamental processing operation in which
a material is forced through a 20 netal form ng die, foIIowed by cooling

or cheni cals har FﬁSﬁHhBIQVhQ@re%Jéﬂ%rehﬁm%gcmé‘gﬁavﬁg or G & a#ol))-e)lh% %rb%h 2I )

Edition 1993. ga devi ce Ing a spec I'cC'S ape or gn

inwhich it i rrpagllf'%e'taﬁd BMtRlack compodssing the material through it

(extrusion). Die extruders are used to neasure the effect of anti- 25

bl ocks on roce IID_A perfg.hnancem Tape Die Extrusion - _extrusion

proceddfe tor r@%ﬁﬁﬂé—m § & 2EmNA exEwsrviha LiDvatia gh3til 289 2rindess

2i d [) Ieqwk red t odie etltis d2dinalipyfs STHeSe@perairé Hﬂonabﬂh%kﬁudéf aﬁhﬂé Blowa Gim I(ljne

nti bl ock - mat d Jeduce

HLie8h5d E% ﬁé‘:&*@ 11204 #%oﬁﬁr E@ﬁél ﬁ{ 3 dl %81‘ g§§1 ESine

their tendency to stic
silica, dial onaégﬁﬂée%’?‘we(%@“‘zoéﬁﬂ PuPE Wy 2hopt ) Ibafhe. I%‘hoﬁ:ﬂ"&e! rate o499 of

anti bl ock that se'addepresdien 260 MERURSHITEY rédRIBRCAErE .mdnBored BvERHECRAINREGHL Y
and to,inprove Waq;g Jsarity of the polyner film a 29 DEC 2003 Process Aid
(PA)- provides brication or slip at the die during film extrusion which
inmproves filmaquality by elimnation of nelt fracture. Process aids are
eval uat ed pefiniwnesseh®:; r educti on (|l ess PA absorbed) and elimnation of nelt
fracture (percent nelt fracture).

Extrusion ~ fundamental processing operation in which a material is forced through a
20 metal forming die, followed by cooling or chemical hardening (see Hawley's Condensed
Chenmical Dictionary, 12" Edition 1993, page 505).

Die - a device having a specific shape or design in which it imparts to plastic by passing
the matarial through it (estrusion). Die exiruders are used to measure the effect of anti-

2s blocks on process aid (PA) performance.

Tape Die Extrusion - extrusion procedure for measuring process aid demand based on

\he amount of process aid required to reduce die pressure and eliminate melt fracture.
3o Antiblock — materials that roughen the surface of plastic films to reduce their tendency to
stick together. These materials may include synthetic silica, diatomaceous earth (DE),

and talc.

Clarity Antiblock — 2 type of antiblock that Is adged when compounding chemicals, to

35 raduce apacity and o improve the clarity of the polymer film.



5 Die Pressure -- Pressure at the die. Die pressure reduction is how well
"the process aid is performng, neaning that the process aid is not
absorbed by the talc and hence, is available to reduce die pressure. 10
Melt Fracture - a neasure of filmsurface uniformty. The @8jMEtNMe is
conplete elimpation of nelt fracture. Melt fracture is nonitored as a
function of ti nBRsRssARIRAN Previderolbate e simasiuthedis Autng: meexirosien whishi ng

fj eft Rat e of Qﬁfﬁd:lvésd AR Bdality Erg,e@hﬁham srsaelt Bctdrk ) mr?&%'fa%tﬁ %(rﬁl]ga]{t&i en
eternine process.a eternine the effect of a
gi ven anti bl oc kprﬁ?fufﬁAreg‘l‘“?'gét ﬁ%ﬁé%&fgs%‘?é %”g EE'H@"’BS‘V & Ir3slurgyiRereeRt FEdi on

and noni toring fdickrgr essure and percent nelt fracture over a period of
tinme. T-G - an ABT 2500(r) talc coated with an am ne functionalized

sil oxane (Genese 20 Polyners. GP-4). Functional G oups - The arrangenents
of atons and griggffeesebreat Rrassurhat the deurbie pspaae esdligtion s Bow welhthripmcess aid
substance. 25 Bé.gx}%rﬁmgmnzsaag ThaTWpr@ﬁas@@iJH%b Sbsbihal b fhe sy ﬁtm rPe%ha“??f
conpounded is formed t desired I ckness y alr |ngab own thr'ough a
cylindrical di evaighie tBJE‘FQHﬁ?]E"eP’ESAH'Eor gani ¢ conpound added to plastics to
retard oxidation, det erioration, rancidity, and gum formati on (sea

Hawl ey s Conde Ch m cal D cti on 1993, pale 90

Fol dspid - : Fop TEGUL T 81 SHrSG i B60 Mo o B OoEAfe Briomhine
barium al um nLﬁmeatumrca‘trwt frstge HdiidydchirCamianitsred a€lecfonatiah oDiiroé bomaivgn 12
Edi tion 1993, R9head0) manuPlth ATBESONGIGALHY. (D) - Sof L. bulky, solid
material (88%silica) conposed of snall 2 CﬁC 2003 prehistoric aquatic
plants related to algea (diatonms). Absorbs 1.5 to 4 tinmes its weight of

wat er, al so hagrdm ghcaiditionbs orfaichriguecageadiytiym rameadtaretsen’ d&teﬁﬁiﬂdﬁfds&@éi aid
Chem c Di cti " e

cl ass %I'f ali pha gﬁ%ﬂﬁ%% EgrtfgsB% ’5’3”292 Sreﬁrg‘ggr%@a” a{%fo ét'péﬁaﬁé Kwene%f'u d
carbon chai n ( @hisHsrdopg L@@Géamﬂ?e%ﬂf@ﬂ@oﬁdémdﬁ'mdﬁ e@ISSl[DF @nd oaEept, meip1

Edi tion 1993, NAGRrERE) a plibdfAMERLES

ABT-G - an ABT 2500° lalc coated with an amine functionalized siloxane (Genese
20 Polymers, GP-4).

Functional Groups — The arrangements of alems and groups of atoms that occur

repeatedly in an organic substance.

25 Blown Filrm Test —~ Type of extrusion mat after the polymer compounded is formed (o its

desired thickness by air being blown through a cylindrical die.

Anlioxidant — An orqanic compound added lo plastics to retard oxidation, deterioralion,
rancidity, and gum Tformatlon (see Hawley's Condensed Chemical Dictionary, 12%
30 Edition 1003, page 50),

Feldspar — General name for a group of sodium, potassium, calcium, and barium
aluminum silicates (see Hawley's Condensed Chemical Dictionary, 12" Edition 1993, page
509).

35

Diatomacecus earth (DE) — Soft, bulky, solid material (88% silica) composed of smail
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The-foll ow ng exanples are intended to be illustrative of the present
“invention and are not proffered, In any manner whatsoever, to limt the
scope of the present invention which is nore specifically flned by the
appended claims. 15 Section 1. Investigation of talc coati ngg GE6 2808duce
process aid (PA) demand of anti-blocks In Exanple 1 and Exanple 2, the
anti bl ock is combisinisaqualictaipnis eRiedde a'BWd@éqm)t PbSES HESHMeS tsweigiPE) i n
a ZSK co-rot at iwagkr] a¥o rﬁaseﬂ@htam Bworpt.s@rc@waﬂyt(sadq%avaéys?%on@ér@s‘mtcﬂeﬂ@éa! ng
| evels. In a se arate ‘gg,tch F ess g process aid is conpounded wth the
PE at a 10 per pnary.q |EH§' é :?53 bss aid dosage was varied from zero
parts per mllion to 1400ppmin 200ppmincrenents. The sanples were

extruded at a cQ rate for.one hou each i ncrengnt,
wih de preosipitiapuens,® 4 F% BLatel plfistanh: ¢ aeat e LgrREN sTcne
25 Free-Fl ow SManca(rE‘ﬁnewn I%Im,Hymar(se)s ipavaees Sordethseb Chusiedl Disticnag e
nmple | and repIE%ﬁ@g %g E‘?ﬁ%’%q marn FX-5920 (Dynamar Products -- 3M Center,
St. Paul, M nneso gl process aid in Exanple 2. 30 is The effect of
anti - bl ock type on PA performance |Is determ ned using a W Srabender

single screw extruder fitted with a 1" x 0.020" ribbon tape die- The
extruder was run with a sheer rate 4 - 500sec.-' and with an out put
of 20 Yrams per minute. PA performn ES roni t or ed by die pressure and
by percent nelt fracture of the extruded PE tape over a one- hour tine
eriod. 10 29 lL.ocks
ABTA 2500 t al c. g ool BRI Bles areThRAEES Bl AFRALLY WY pkBerk HiB R oh R e

si | oxane (N} BPIEIRD, INEDY(MRANSH WhRtsRRYER & ImitAhetroms 8 e feeseshingntiopwhich Gox
306, El kt Ofore bpédyicaydicfd&PR) the bifdentiyd Sai@e! i bl ock, B4 treated with an anine
functignalized siloxane, Celite 238 D.E. (Celite Products - Solon, Onhio),
synt hetic sili ca, and M CROBLOC talc. The treated anti bl ocks are prepared
by dry CMI n lavegtigatiannf tald ceatingsde reduee prpeass aid (PA) deroamd ahantiblocks

sil oxane polyner, at a coating |evel of one percent by dry weight of talc.
The coating consisted of an am ne functionalized slioxane (Cenese Pol yners
-- GP-4), 10 In addition to analyzing the three talc sanples described
above, a cl ari fryEamopielloand Exampld 21 iha@ntiflodkOs pempeyridedywithod ineer R deds®2 and
50 pergentp omét%lehél 3 |a@@éo-roﬁan%’t04v inSheRtRr Sl emd@frﬁu Fotasdént 188RiIng

2500(r) 't a}evels Ina separa aEc% process tﬁgz %rrg%gsesou |s%grrngmun |th ﬁne PE at a 10 percent

loading level. Process aid dosage was varied from zero parts per million o 1400ppm in
200ppm increments. The samples were extruded at a constant rate (20g/min) for ane hour, at
each increment, with die pressure and tape melt fracture being monitored throughout. VITON®
25  Free-Flow SAX 7431 (Genese Polymers) process aid was used in Example 1 and replaced with
Dynamar™ FX-5920 (Oynamar Products — 3M Center, St. Paul, Minnesota 55144) process aid

in Example 2.

The effect of anfi-block type on PA perfermance |s determined using a %" Brabender

a0 single screw extruder fitted with a 1° x 0.020" ribbon tape die. The extruder was run with a
sheer rate of 400 — §00sec.” and with an outpul of 20 grams per minute. PA performance was
monitored by die pressure and by percent melt fracture of the extruded PE tape aver a one-

hour time period.

g
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~Superfloss 238) and synthetic silica (Crosfield 705 - Crosfield Products -
101 Ingalls Avenue, 15 Joliet, Illinois 60435) were al so exam ned. Table 1
VI TON FLUORCELASTOMER PROCESS Al D DOSAGE Anti - Bl ockProcess Aid Percent Melt
Fracture (parts per mllion) AB 2500 tal c120040 ABT-G sil gx@pgr ted

tal c40010 B4 clarity anti bl ock100025 B4 sil oxane coat ed40015 Celite 238

D. E. 80040 Eggmblech. | RroQsisiaihehiiy) ROBlagkibleckE c100020 2000 parts per million
synthetic silica Lower process aid dosages were required to reduce nelt
fracture when the tal c and Tglarity anti bl ocks were treated with a sil oxane
coating. 2a ExARAT é500 taig ABT a2RP0LSIR IRales it japjaguneayndinpaiipechsioxanen(ABR G).
exanpl e, psgquﬁﬁmgjo:g&idvm&faéuémbsEmmag.ep.bdwas 36@,?:@{5@,&4@4%@ | 1080 Fefarny 20
process aid, r) talc (uncoated and coated w a_s xane) was

P onpar dd ATk B2 SRty ph ARP B Hener e S0 Fokbebe edustock

f o(r:I pr OceS&Jgai dhids(j&,(rj@mﬂretic'l' lﬁhﬂa}?auﬂi MIEWKBBUdCb?QICDEﬁe 2093d bAfbiARD HRL prepared BEEsS
aid required to reduce fracture. Ta DYNAMAR _FL LAST R
PROCESS. APD THRAE BT B GERE e e S & AL E Gt B PSR Ciartnper
mllion) ABel @0® patal20h)weBit @ tslic] Tharmeaitgatcessteabt 400028 Bynbhakec
Silica 12 é@% 120065 2000 parts per mllion synthetic silica
The sil oxg%%%/gte %g?lgk%ésau%rgg‘g | ower anmounts of process-aid to reduce
melt f¥acture

In addition to analyzing the three talc samples described above, a clarity antiblock

consisting of 50 percent by volume MP 10-52 and 50 percent by volume Feldspar, a GP-4

treated ciarity antiblock, ABT 2500® talc, MICROBLOC® talc, diatomaceocus earth (Celite

Superfloss 238) and synthetic sllica (Crosfield 705 — Crosfield Praducts — 101 Ingalls Avenue,
15 Joliet, lliinois 60435) were also examined. ’

Tabie 1
VITON® FLUOROELASTOMER PROCESS AID DOSAGE
Anti-Block Process Aid Percent Meit Fracture
(parts per million)
ABT® 2500 talc 1200 20
ABT-G siloxane coated talc 400 10
B4 clarity antiblock 1000 ) 25
B4 siloxane coated 400 15
Celite 238 D.E. 800 40
Synthetic Silica® 600 - 2
MICROBLOC®talc 1000 20

* 2000 parts per million synthetic silica
Lower process aid dosages were reguired to reduce melt fracture when the talc and
clarity antiblocks were treated with a siloxane coating.

20 Example 2. Talc and synthetic silica as antiblocks

in this example, the process aid used in Example 1 was replaced Dynamar™ FX-5920
process aid. ABT 2500 tale (uncoated and coated with a slioxans) was compared with a

synthetic silica and 8 commercially avaitable antiblock for process aid demand. Table 2 shows

11



“thah did the other antiblocks. Section Il. Antiblock coatings and their
effect on process aid performance In Examle 3, nelt fracture and die
pressure data of ABr2500 talc, ABT-G siloxane is coated talc, and

di at omaceous earth (DE) were conpared. In Exanple 4, commercially

avail able talc antiblocke were evaluated for process aid géByignce and
conpar ed Wik BdiRSA prddesEx@rRLReddio rExaBPha acttler ough Exanple 7, investigate
alternati ' i i sk——z5—Fhe—anrttbtocks—wer e
conmpounde ™LA bl ends cont ai ni ng pol yet hyl ene resin. 5,000ppm anti pl ock,
1, 000ppm MDFRMAR "FrIQEDHDEWMSTOKMER PRITERBA AlD DRSBBEM Cr oda ER erucarn| de

1

slip agepi——308ppmtrganoxe 3OL0 antjoxidant: SOﬁpmAm:
Stearate 5 'gﬂlgﬁ&‘gr and 1.00 ppér"%sﬁrgaf 0os 168 anti oxj dant were conmpopnded
on the Leptritz |ow intensity (patapamiliordt ating twi n screw extruder.

Ext r uder %W 5 5 y y 0C.
200, and RO ew speed jat 250I’DmV\A'th one porti{ and one hopper | The

ext ender BoREMEsiwedsre ddrehtaln dil@Geter with a L/D ratj# of 22:1. Exanple 3.
nel t fracHre—ardschepressut rormanceof ant bl KS25 DI'e pressure
and percengy'ﬁ’éﬁc\g" ctzrp w«nrg1 Etprm ned for ABT 72%1((1 talc, AR‘FI);(‘

si | oxane [CMHER@BLAFCialcand DE [@H%bl ocks, using tape % extrusions. Percent
melt fractoreand—die pressure data for these anti bl ocks throughout” a one
hour tape extrusion are |i st(?‘d_bell ow 1-2 29DEC2003 Tabl e 3 RATE OF

CONDI TI ONI NEOBR AR IR PBI6EXT"RABT 2500 tal cABT- G si |l oxane Di at omaceous
Earth coated talc % Melt Die % Melt Die % Melt Die Tine

(m n) Fract ur ePr @SS, EAGLIUGREE fSRitEd lower amounts of process-aid 1o reduce melt fracture
| than did the other antiblocks.
Section Il Antiblock coatings and their effect on process aid performance

in Example 3, melt fracture and die pressure data of ABT®2500 talc, ABT-G siloxane
106 coaled tale, and dialomaceous earth (DE) were compared. In Example 4, commercially
available tale antiblocke were svalualed for process aid performance and compared wilh those

in Example
3. Example 5 through Example 7, investigate alternalive coatings for an improved antiblock.

15 The antiblocks were compounded with blends conlaining polyethylene resin, 5,000ppm
antiblock, 1,000ppm VITON® Free Flow SAX — 7431 PA, 1,200ppm Croda ER erucamide slip
agent, 300ppm Irganox® '1010 antioxidant, 500ppm J.7. Baker zinc stearate scavenger, and
1.000ppm Irgafos® 168 antioxidanl were compounded on the Lestriz low intensity counter-
rotating twin screw extruder. Extruder conditions consisted of termperature zones of 165°C,

25 {75°C. 190°C. 200, and 204°C. A screw speed at 150rpm with one port and one hopper. The
extender screws were 34mm in diameter with a L/D ratio of 22:1.

Example 3. Mall fracture and die pressure performance of antiblocks

25
Die pressure and percent melt fracture were determined for ABT® 2500 tale, ABT-G

siloxane coated talc, and DE antiblocks, using tape dle extrusions. Percent meit fracture and

die pressure data for these antiblocks throughout a one hour tape extrusion are listed below.
12



FracturePressure e (psi)e (psi)(psi) 010031101031001003100
©10100310010031001003040 2010031001003100552740 30953100852990202640
40903070602830102540 5080287050279002480 60652880352760 A decrease in nelt
fracture of 30 percentage points and a die pressure reduclzigogtﬂm 120psl
was seen when ABT 2500 talc was treated with an am ne functiona Qzed

siloxane (ABT- 5 G . Exanple 4. - Commercial Talc Antibiocks In this
exanpl e. ammercially available MCROBLOC (r) talc PAYBLQOr"' talc, and

a0 M CROTUEE23AG 101 talc antibl ocks were conpared with the antibl gcks used
I n Exanpl|&aA3e dMeeoMosTERisGcWer e t aken t hroughout a one hour tape exXtrusion.
Per cent r%t fra]%ur\? iks found in Table 4 and die pressure data iH Tabl e
S. is 13 |ZE"BEERH0IMTabl e 4 RATE OF CONDI TI ONI NG/ COVMERCI AL TALES
Percent NETT Fracture ABIEY°AS06 Gic 11 Me] XBPG Si Siloxamed DixtoraddoGREBHDT]
POLYBLOC|u M CROTUFFe (jm n)tal ccoated [Tal cTal cAG 101 Talc talc
coated tale
Time (min) % Melt ] Die % Melt | Die % Melt| Die
Fracture | Pressur | Fracture | Pressur | Fracture | Pressure
& (psi) e (psi) {psi)

0 100 3110 10 3100 100 3100

10 100D 3100 100 3100 100 3040

20 100 3100 | 100 3100 55 2740

30 a5 3100 85 29980 20 2640

40 80 3070 80 2B30 10 2540

50 80 2870 50 2790 0] 2480

&80 85 2880 35 2760

A decrease in melt fracture of 30 percentage points and a die pressure reduction of
120psi was seen when ABT® 2500 talc was treated with an amina functionalized siloxane {ABT-

5 G)

Example 4. - Carmmmercial Talc Antibiocks

in this example. commercially available MICROBLOC ® tale, POLYBLOC™ tale, and

10 MICROTUFF® AG 101 talc antiblocks were compared with the antiblocks used in Example 3.

Measurements were taken throughout a one hour tape extrusion. Percent melt fracture Is
found in Table 4 and die pressure data in Table 5.

15
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0100100100100100100 10100100100100100100 20100100559695100 30958520958585

" 40906010757565 5080500505555 606535404045 MICROBLOC(r),
M CROTUFF(r) are tradenmarks of and are commercially

M neral s Technol ogi es Inc.
New York 10174. 5 The siloxane coated tal c (ABT-E8 ftadim | ower

New Yor kK,

- The Chrysler

Bui | di ng,

PCOLYBLOC, a

nd

avai |l abl e t hrough
405 Lexi ngton Avenue,

percentage nelt fracture than the commercially avail able talc antibl ocks.
Table 5 | tIRtTTTfKrNGfCCNNERCFAt—TAtCSTtre—ﬁrESSUTE*tpSTT—‘“

Ti meABTOABT=—GD. M CROBLOC POLYBLOCTM CROTUF (m n) 2500si | oxaneTal|cTal cAG
101 Talc ﬁé’fé&fa@%fépHQ@N%@@MW&OEQH%MMMN
103100310Pp8R4RA34hF3d203120 20310031002740310031303120

30310029902640309030303020 40307028302540293029502950
502970279610 286022850 BI28pHMTB0B063 78 FOLIBLEG ™ ol WERCAMTE” THe
si | oxane| gRal e3sb@! {GikARE- |G hadthewer di e prragsure thapagher ggenerici al Iy
avai l abl ¢ tal g antijbl ocks.| Exanple 5. - Sil ¢gxane Coated| Tal c Anti bljocKs 5
10 talc coated
talc

0 100 100 100 100 100 100

10 100 100 100 100 100 100

20 100 100 55 96 a5 100

30 a5 85 20 95 a5 85

40 80 B0 10 75 75 65

50 80 50 0 S0 55 55

60 B5 35 40 40 45

MICROBLOC®, POLYBLOC™, and MICROTUFF® are trademarks of and are commercially
available through Minerals Technologies Inc. — The Chrysler Building, 405 Lexington Avenue,
New Yark, New Yark 10174.

The siloxane coated talc (ABT-G) had a lower percentage melt fracture than the

commercially available talc antiblocks.

Table 5
RATE OF CONDITIONING/COMMERCIAL TALCS
Die Pressure (psi)
Time |ABT® ABT-G D.E. | MICROBLOC® | POLYBLOC™ [ MICROTUFF® |
{min} | 2500 siloxane Tale Talc AG 101 Talc
talc coated
talc
0 3110 3100 3100 | 3110 3140 3120
10 3100 3100 3040 | 3110 3130 3120
20 3100 3100 2740 | 3100 3130 3120
30 3100 2990 2640 | 3090 3030 3020
40 3070 2830 | 2540 2330 2850 2950
50 2970 279D 2480 | 2880 2840 2850
60 2880 2760 2750 2780 2790

14



ABT 2500e talc in addition to being coated with the am ne functi onal
"silicone fluid (ABT- G/ (CGenese Polynmers, GP-4), was coated with an
am nonodi fied propyltrinethoxy silane (OSI, Sllqueste A-1130 silane), and
a bis-(trinmethoxysilylpropyl) amne (OSI, S| | queste A-117D3QPErame). ' Tape
di e extrusions were used to determ ne rrelt fracture and die pressure. Tape
di e extrusi on rmaswWibsanar eoaldds tzed (ABT-Bal=e GwandieT alakwure thahathleecdniRérER IOF
CC]\IDI TI ONING, P rc é%b& Fracture Time AS ABT-G SI LQUEST@ SI LQUEST9

‘ol yacrylate Coated D. E. A-1130 coated A-1170 coated coated talc
taI ctal ctal ctal c 0100100100100100100 10100100100100100100 2010010055989595
3095652095,_&@%%19@9@@&%93@@9@@&1@&91{%9&3‘54545 606535653035 SI LQUEST(r)A-1170
and the p ate coated products show lower nelt fracture than is the
uncoated talc and perfornms simlarly to siloxane coated (ABT-G talc. 20 15

2 9 D E C 2003 sEgs80% tdrARBd&liod3oNing | <cblehiGitRine: d¥iestHéRn4l BEitdne fiuid (ABT-

G)/(Genese Polymers, GP-4), was coated with an aminomodified propyltrimethoxy silane (OSI,
Silquest® A-1130 silane), and a bis-(trimethoxysilylpropyl) amine (OSI, Silquest® A-1170 silane),
Tape die extrusions were used 1o determine meit fracture and die prassure.

10

Tape die extrusion results are listed in Table 6 and Table 7.

Table &

RATE OF COND!TI_ONING

Percent Melt Fracture

Time |AB ABT-G |D.E. SILQUEST® SILQUEST® Polyacrylate

{min) | 2500 | coated A-1130 coated | A-1170 coated | coated tale
tele tale tale talc

o] 100 100 100 100 100 100

10 100 100 100 100 100 100

20 100 100 55 98 95 95

30 95 B85 20 @5 B85 a0

40 =y) 60 10 85 60 65

50 80 50 0 75 45 45

g0 65 35 65 30 35

SILQUEST®A-1170 and the polyacrylate coated products show lower melt fracture than
15 the uncoaled talc and performs similarly to siloxane coated (ABT-G) talc.

20

15



Ti meABT' ABT- GD. E. SI LQUESr SI LQUESr Pol yacryl ate (m n)2500A- 1130A-1170
" 0311031003100311031403110 10310031003040311031303100
203100310D2740311031203100 30310029902640306029803080
4030702S302540306028002940 50297027902480297027702790

pol yacry,

Yabled Exenpl a 6. ..

ofra—red—nt

6028802760287027102750 AB 2500 talc coated with SILQUES e zmd t he
dLa:-e-shew—r-e-du«;ed—d-i—e—p;—e&su%es—vheﬁ—e coat ed
A9r 250

exanpl e shromsof leorabifreeiNegf  pol yet hers as coatings for |ow PA tal¢
ant i bl ogks. pr B (25§ O talc was coated with polyethylene glycol (§
PEG produc'te fJﬁ%tiBn lized with polar _carboxylate groups. and a |
product [flimet | BRAT | |Z&5-Gi[th E} ess| POIRMESTT edratQUESHupFolYarpate f r ag
S found%ﬁ?@ and di e pressurgapesul tiss.gqy¢ found in Table 9.
RATE OF | G POLYETHER COATINGS  Parcent Melt] Fracture AB-
Pol yet hylltene PEGPEG1PP ng 32800 s|$tane D, |[B'¢ycol ([PEE} Carboxy
Di st ear gt (Mg TCHegt gGoka c2Pgigoared caRbed tal ccpgbed tal c

20 3100 ; 3100 2740 3110 3120 3100

30 3100 | 2990 {2640 3080 2980 3080

40 3070 | 2830 2540 3060 2800 2840

50 2970 | 2790 | 2480 2970 2770 2790

80 2880 | 2760 2870 2710 2750

- Polyether coated Talc Antiblocks 5 This

PEG) ,
PEG
rture data
Tabl e 8
r ABT-G

a

al c

ABT® 2500 talc coated with SILQUEST®A-1170 and the palyacrylate show reduced die
pressures when comared with the uncoated ABT® 2500 talc.

Example 6. — Polysther Coated Talc Antiblocks

This example shows the effect of polyethers as coatings for low PA talc antiblocks.

ABT2 2500 talc was coated with polyethylena glycol (PEG), a PEG producl functionalized with

palar carboxylate groups. and a PEG product functionalized with less polar stearate groups.
Melt fracture data is found in Table B and die pressure results are found in Table 3.

Table &

RATE OF CONDITIONING/POLYETHER COATINGS

Percent Melt Fraciure

Time |ABT® | ABT-G B.E. | Polyethylene | PEG PEG

{min) | 2500 siloxane Glycol {(PEG) | Carboxy Distearate
falc coated talc 200 coated | coated taic | coated taic

tale

0 100 100 100 100 100 100

10 100 100 100 100 100 100

20 100 100 55 100 100 95

30 95 85 20 85 95 70

40 21 &0 10 75 75 40

50 80 50 0 55 55 35

60 65 35 45 30 25
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100100100100100100 10 1100100100100100100 20 11001005510010095 30

+ 1958520959570 401 906010757540 6080500555535 | 6535453025 60 16 29DEC2003
Al three ether coated talcs had lower nelt fractures than the uncoated
ABr2500 talc. Table 9 RATE OP CONDI TI ONI NG POLYETHER COATI MA@ guezgﬁy essure
(psi) ABTe ABT-G Pol yet hyl ene PEG Tine 2500 sil oxane D. E_Gycol (PEQ

Car boxy PEG (i, 0288200 1RALLE rMaled dsdhdnlh S LRABRE ABTARSIALSE.

)
0311031003100318(;%%2 §140 10310031003040310031103100
20310031002740309030803090 30310029902640307030302930 403070

Table 8
RATE OF CONDITIONING/POLYETHER COATING
Die Presasure (psi)
Time | ABT® ABT-G D.E. Polyethylene | PEG PEG
{min} | 2500 siloxane Glycol (PEG) | Carboxy Distearate
talc coated 200 coated | coated talc
tale tale
0 3110 3100 3100 3100 3120 3140
10 3100 3100 3040 3100 3110 3100
20 3100 3100 2740 3090 3080 - 3090
30 3100 2990 2640 3070 3030 2830
40 3070 2830 2540 2930 2840 2820
50 2970 2790 2480 2840 2770 2760
60 2880 2760 2750 2740 2670
5 All three ether coaled tales had lower die pressuras than the uncoatad tale.

Example 7. — Carbon Based Polymer Coated Talc Antiblocks

Functionalized polyolefins and paraffinge were examined for melt fracture and die

10 pressure with respect to PA demand. The polyolefins included a maleic acid/olefin copolymer
and a maleic acid! styrene copolymer. A low molecular weight paraffin (mineral oil) and a high
molecular weight paraffin {paraffin wax) were also evaluated as talc coating. The molecular
weight of the paraffin is from about BO to about 1400 a.m.u., wherein the preferred molecular
weight is from about 200 to about 600 a.m.u. Melt fracture results are in Table 10 and die

15 pressure results in Table 11.

20
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28302540293028402820 J 50297027902480284027702760 6028802760275027402670 5
"All three ether coated talcs had | ower die pressures than the uncoated
talc. Exanple 7. - Carbon Based Pol yner Coated Tal ¢ Anti bl ocks

Funct!l onal i zed pol yol efins and paraffins were exam ned for nmelt fracture
and die zo pressure with respect to PA demand, The pol yol 28ipf§ 2000cl uded
mel efi ¢ acid/ ol efin copol ymer and a nmal eic acid! styrene copolyner. A low
nol ecul ar—wei 3 H—peaf-af-H-n—(mmerat—ort)—and a high nol écul ar wel ght
paraffin (T.a e fin wax) were al so evaluated as talc coating. The npl ecul ar
wei ght of] RANE Cm%\E@NﬂlITiON@\Jfﬁrom about 80 to about 1400 a.mu.. wherlein the

preferreg \WRl ght is from about 200 to about 600 a mu. jMelt
fracture r%gcl%ﬁ%élﬁﬁra(:t Table 10 nd die 1s pressure resubt-5—i Fabl e 11

Q

A L~ U O Ll II

20 17 25(ECa003 AETBI o ABTRATD. & |OORBITI QUGS |PUREiarR NeIFE#hct uf o Ti o
AB- 14 Mal %‘% /%Li. hc-| Parafflin (m Q) Jdaf0 (ABferel. E. co- ol gfwast yr eneM ner al
O wax T4l'C bac 100100104G10010p0 101002001001001001001G0
201001005510010028090| 3095852090909060 4090601040756535 s080500354P5020

606535302G/ 0TS {Abh TORa®! [|eot a] comanpl lewocoai®d wi th d W8rbon bhsed
p0| yner adlovwer _nel fractiure

10 100 | 100 {100 | 100 100 100 100 |
20 100 100 55 10D 100 100 90

30 95 85 20 90 a0 50 60

40 80 60 10 40 75 B5 35

50 80 ) 0 a5 40 50 20

60 65 35 30 20 40 15

L

All four of the talc samples coated with a carbon based polymer had lower melt fracture
than the uncoated ABT® 2500 taic. Paraffin wax showed a melt fracture of 15 percent after one

5 hour.
Table 11
RATE OF CONDITIONING
Die Presstre (psi)
Time 1ABT® | ABT-G |D.E. | Maleic-co- | Maleic- | Mineral Paraffin
{min) 2500 olefin styrene il Wax

Taic

0 3110 3100 | 3100 | 3100 3080 3110 3120
10 3100 3100 3040 | 3100 3080 3100 3100
20 3100 3100 | 2740 | 3100 3070 3080 3010
30 3100 2890 | 2640 | 3030 3030 3020 2860
40 3070 2830 | 2540 | 2820 23006 2840 2760
50 2970 2790 | 2480 | 2720 2750 2780 2710
50 2BB0 | 2780 "~ T2700 2680 2750 2660

All of the carbon based polymers had higher die pressure reductions than the uncoaled
ABT® 2500 talc.
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than the uncoated ABT 2500 talc. Paraffin wax showed a nelt fracture of 15
- percent after one 5 hour. Table 11 RATE OF CONDI TIONING Di e Pressure
(psi) Time (mre) Cka D. E. Mal eic-co- Maleic Mneral olefinstyreneQGl
3100310030803110 30403100308031003100 27403100307030803010
26403030303030202860 25402820290028402760 24802720275027802710
2700268%60 2500 Talc 031103100 1031003100 203100310P9 3392990 .
4030702 9702790 6028802760 All of the carbon based pol yners had
hi gher die pressure reductlons than the uncoated ABT 2500 talc. IB 2 9 BE

C 2003 met h OSiMprSIAGISY rrawtmahngf mevﬂmeatl n
itn %MI onal ?@é%ﬁaa{hoaﬁam&pﬁbsﬂ J

talc with a

pot yet her, orfunctionelised & , @ Péﬁgfgﬂf a ?U qgéd nget#ncu 38 based
polymer.

2. The method of Clalm 1, whersin the functionalised siloxane is 3 functionalised alkyl
pelyoyclomsthylsiloxane.

3. The method of Clsim 2 in which the functionalised alkyl polycyclomethylslioxane is
functionalised with one ar more of carboxylic, amino, amido, thio, suipho or phospho
groups.

4. Tha method of Claim 1, wherein the functionalised siloxane is sefecied from the group
consisting of oclyltristhoxysiloxane, triamino functional siloxane, Bis-(gamma-
trimethaxysilypropyl) amine.

5. The method of Claim 1, whersin the functionalised siioxane has a3 structural formula of
[SHCHsXR)-O-SHCH3XR) -O). and whereln the molecular weight is from 100 to
100,000 a.m.u.

6. The method of Claim 1 or Claim 2, wharein the functionalised siloxane has a structural
formula of SiR,, where R Is a functionalised alkyl group or funciionalised alicoxy group.

7. The method of Claim 1, wherein the polyether Is selected from the group consisting of
poly(ethylens glycol), poly (ethylens glyool) Bis-{carboxymethyl) ether, poly (ethylens
glycol) dimethyl ether, poly (ethylene glycol-400) distearate, and the like , and the
functionalised polyether is selected from the group consisting of polyathylene glycol
and other functionalisad polyethers such as, for example, alkyl carboxylate, alkyl
amine, alkyt amide, alky! sulphate, alkyl thiol, alkyl sulphonate, alkyl phosphats, alkyl
phosphonats, wherein alkyl carboxylate is preferred.

B. The method of Claim 7 wherain the polyether is polysthylene glyoql (PEG) and the
functionalised polyether is alkyl carboxylate functionalised PEG.
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_polymer. 2. The nethod of Claim1l. wherein the funotionalised eiloxan, is a

functional |l sed al kyl pol yoydonel hyl sl | oxane_ 3. The nethod of daim2 In
whi ch the functionall sed al kyt pofycydonet hyl sl | oxane is functionalised
with one or nore of carboxylic, am no, arnido, thlo, sulpho or phospho
groups. 4. The nethod of Caim1, wherein the functional RLegk(sjgjpoxane is
selected fromthe group consisting of octyltriethoxysiloxane, triam no

sel ected fro P ! ane
ot hod o o alfa e A ATERCaln 8 TRAGIER S bolyther e uRBiised poly gg"

formul a of [ KiveCai3adRerdD sBuchird XEymuld)of H4OCHRECH:LCHR-GH| end wheraipithet i s
from100 to 100,000 a, mu. 0. f Claiml or aim?2. wherein

t he functionampggﬂbﬁwpbgbﬁmm @;"ﬂ@gdﬁé{r formula of SIR, where R Is
a furx ionalised al kyl group or funcil onaked al koxy group. 7. The nethod of
Claim1, wherein the palyether is.selected fro I Sl

pol yet hyl@ne g\‘?ﬂlﬂ“)"do‘ﬁcﬁ?’"t ﬁtmﬂg'am Basgabgg Mkmgﬁﬁlﬁ“&o&ér ,
pol y (ethyl engonststingOlof flinevdriajidedetgutyolefips) ymileich akidiviefig] \copdlyre), maleic

di stearate, and.the like and the functionarsed polyether is selected

fromthe grouf MWQ‘VS}"‘W yet hyl ene glycol and other funs tionail sed
pol yethers such as, for exanple. al kyl carboxylate. alkyl am ne, alkyl

am de, al kyl | phat e Lol '

al kyl  phbsph %Pﬁ%&f?ﬁ*ﬂﬁ%ﬁb@%’gﬁgwr%ﬁ @9 iEe ﬁt fod
of Cl aim7 whesptiywnéie pol yether is polyethylene glycol (PEG and the
functional i sed pol yether is al kyl carboxylate functionalised PEG 19 29 DEC
2003 9. The nethod of Claim7 or Claima8, wherein the pol yether and

funct i onaRi sedhwonethbtieaf Claty d0a0rgShaim 1. sthermin the icarbon hased polymer has a
H(%R(CHt“W'\mﬁaﬁt he nolecular weight is from2100 to

100, 000 a. m u. : e nmethod of Cdaim1l1, wherein the carbon based pol yner
is selected fromthe group consisting of func tlonallsed polyol efins.

mal ei ¢ aci dl ol sfin copolynmer, malaic acidlstyren® gopol ynmer. 11. The

met hod of C aim 10, wherein the carbon based pol YR, I's mal ai ¢ addl atyrene

. copolyner. 12. The nethod of Caim10 or Caim1ll, wherein the carbon
based pol yner has a general sti{CE{COARCIHICODIA)HC-C-)\]n

and whereln the molecular weight is from 1,000 to 10,000,000 a.m.u. wherein x and y
represent the ratio of each monomeric unit in the polymer

13.  The mathod of any of Claims 4, and 10 to 12, whersin the inorganic matarial is treated
with from 0.1 to 10 percent, based on weight of Inorganic mineral, of the carbon based

polymer.

-14. A composition comprising a talc cora component and a surface freating component
selected from the group consisting of functionalised siloxane, a polyether, a
functionalised polyether, and a carbon based potymer.

15.  The use of a composition according to Claim 14 as an antiblock.

16. A potyolefin containing a composition according to Claim 14.
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RR Il {-(CH(COOH) CH(COOH), AC-A"]" and wherein the nol ecular weight is
from1,000 to 10,000.000 a. mu. wherein x and y represent the ratio of
each nononeric unit In the polymer 13. The nethod of any of Clains 1, and
10 to 12, wherein the inorganic material |Is treated with fromO0.1 to 10
percent, based an weight of inorganic mneral, of the carbon based

pol ynmer. 134. A puigotsfintiiramceandingits Claimaét al c core conponent? bl Wk ur f ace
treating conponent selected fromthe group consisting of functionalised
sil oxane, a polyether. a functiorrallsed polyether, and a carbon based
pol ynmer. 15. The use of a conposition according to Caim114 as an

anti blocic. 16. A polyolefin containing a conposition according to Claim
14. 20 17. A polyolefin filmaccording to Claiml1l6. 2 9 0 E C 2003 21
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