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COMPOSI TI ONS rcTns9s; ~~i ~; The subj ect invention pertains to_thernoplastic
» mar ki ng conB88PR48hs. In particular, the subject invention pBftAPHEAD

t her nopl astic marki ng conpositions conprising a binder, which in turn

conprise at | east one honogeneous pol yner. Thernopl astic marking

formul ati ons whi ch conpri SEHER® ST MARKISIGhoOMPABITRIONS! yneri ¢ bi nder

are known in the art. PCT Publication W9623845 di scl oses a thernopl astic

adhesi ve conposiTheosubgact inebhtionfpaitatisao derMoplasit MankigbmpditioRs. C ITRdiGRS:, a

si | ane- nodi Li eﬂgget,r oleumresin cgnt ai ni n,g 0.05 to 1.0 weight percent

sil ane fundP? SYRIPFLIGVEntQRn RRIRIRS i NeURRpIAFIC Flagking eppResitians GompHsNG aubinder.

filler. ThavmetsiMeEconRrRes! dadlbreshdibdbneBudp@yige | mproved adhesion of

gl ass beads to road surfaces for inproved endurance. Dutch Patent

Publ i catsi on NL79fh&pRBpRbHCai fbﬁmuswriswmérp@anméKﬁd}g§niwﬁnn&9baﬁﬁ‘d bhd by

applying a standard hot nelt road marking conposition To the road surface,

t hen appl yiReymericdtingdarase ke Bithe AG- a t her nopl astic to the still hot

mar ki ng conposition. The 15 reflector material preferably contains gl ass

pearls, prismatifRCHPubligadion ¥ PRABEAS disgleges a thrameplaslic adhesiveicampysitioe sane
mat eri al s i j ; [td i I
2050430 LS (RS 474 FoallinREBORE Smpflasd SeneHcled bl 1<
conpri si ng cPntaniag 0\Si tgHt0 weigbeparcery stidne functionslity, externder 0 and/ogplastmizerent

pl asti cjzer; el . 15 wei r.cent

D grent e PReGridigs; Bk adRLAE R a30P Fai & Aide bRl adtESRE Y ales

m ner al agdreagateroatiGuracéfonmmprbrecendieariceext ender and 0 to 5 wei ght
percent stabilizer. The publication reports that the conposition can easily
be applied to rdautshlPatent abiatorNLES07350idiutidsyp eefizpile roat earkihgsl&hichare00C

and has high durability, even when a ied.only 1.5 mmthick. The

ol oot o aelving & stBaarned ey BEL metySeatmposiiontt sl SAREses ey o
neter can bsppiiiy & estidctr cbRtaigl £thefRobsticas the stitPRNAGFiIMAEGHbodRIgA. ITaRt | on
JP52058737 di scl oses conpositions which are prepared by mxing (a) 2 to 20

np pre : ( .
parts bl wePHPROLTRAMBHICIER)Y coptaing aiase apals REPMalic qrleng Tetlepiarsy BA [Rasse;
(b) 60 to 9% paichfalith¥8h@BimAaidOY 1¥0dhd hf‘a‘i'kiﬁ@&'&rﬁ%@sﬁm resin (with an
acid value of 0.1 to 25) or ester-nodified hydrocarbyn resin obtained by
reacting the cargmehIoarRPdotiSfioh TBIbsuEH dREIBOECA hotrfhdlt thetRogiBstRabhg DY
wei ght | ow nol ecul ar wei ght pol yethyl ene, which is optionally ‘
car boxy- nodMafking: ComrPS{tieN cROWrising 700 38avaightipproget smthaticiesial T 10 10 weightor
0 9 APR 200 : 1S ' : ti I o
pl asti ci zer éerc%@ ?%é‘gaégédggﬁﬁ%’é%lleﬁg%gétg%gpﬁﬁaggggﬁ&gg%e&bﬁg‘\?gm‘ Oto
i mpr ove? f | xwbight percentrglasstheadst 19, toddvaight peiteat minkrélrapgregatg d9ito 5O wesight

mar ki g conberTyExst 8008 BsbortHtep el o gl pBE e e

conpri si ng: cqrapositgpyr cagedasily beapmieditp ragdsdyusdoeekdbomedtrabkion tyhe applitator atai8itbe

spar or silj san . i nt and _extender,  ..and a_pi nder .

consi ot i ng 810 G4 ks e el bvaitine aleS o, e mrt el 2hs Plleatin trper
(ii) 10 to plovides gidt ghesbeals af 260 tH\5H0 QRANESGuNE mdbrashibd Zplied Wihemdigs a
flash poi nt S en) of greater than or equal to 400 degrees F (204C} and a

Vi scosi § of %ﬂ?o 10 poise at 25 degrees C, and {iii) 0 to 10 wei ght

percent of an aliphatic _nono a{]boxgl ic acid having at feast fourteen
carbons, to suchY @F@Eﬁ@tg’e lipalipn dPeRQ58431 disclepgs GRIBMQSItioNS YNICN 8| oses

the incl usi grepafedB®) mBdrid\a) £ 9% 86 paR€B Wbigiw?éth?ﬁ_‘?_{s-gg\yfé‘ée'tﬁ@%bﬁ&yr‘nleﬂ@r atactic

mar ki ngs. The publication di scloses the use o )2 as the g{lgr?me_nt wth
whiting as PREPORYIEREEP) 610 96 party by waightcarenygnedifiephlyrrocarhen esin (ithangeid

Eur opean Paygik oP8h! to 23} Bpéhtgemééiﬁeéﬁfdrgﬁaﬁ'ﬁéiﬂ REH té\ﬂ&? Bglr acﬁ%e‘ﬁ%i cHtboxy-
conposi tion conprising a copolynmer of” ethylene and at |east on
al pha- oPef i mqﬁkj@nﬁgsin Mot agcohel; (@) 24a20parts by weight low molecular weight polyethylene,

which is optionally carboxy-modified; and (d) 200 to 700 parts by weight mineral fillers or

A T
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15 atons and a tackifier. The copolymer has a nol ecul ar weight of DODARR 2002
40, 000. The al pha olefin is present in an anmount of from2 to 40 percent by
- wei ght. Theocwpordiners of the exanpl es are prepared using a PsOIUisp@2123

vanadi um cat al yst. The publication discloses the use of the adhesives in
road marking applications. Those in industry would find great advantage in

a thermopl gghient, rHHtlBhé]g v&n@\rﬁl&gtfétz'e%r@aé%eﬁﬁs exhe leEl%s@d E@é?lﬁ?@é%‘éal@'ﬂ:gh \%W
viscosity (as evidence viscosity at 350F ( no nore

5000 cent i [fR"9e89 iy, @@#ﬁuﬁr\g&\ ABd greeptained ﬁgwmwanﬁgnprav@ fiwidinh

exhi bits good I ow tenperature flexibility (as evidenced by an enbrittl enent
tenperature of Brifsh BateppRyblicaternFil Agd5p3 diseoseals) reat markiegcoropogitianofdelota

per cont of "2 ISe ey e RO Sindrfibeed fIRTRRCTSRY, o Bboleb (5 solni, HlAsl

per cent s of marbleedglomieecalvitrspeneciamangg); p@mer)t dnd@xtehden ang (o) tg;hder

bl yet nyi efg SmFERYRES 1 A6 HildrEherchprpolrBPe hubRued el 1 1B 85 bulome®

non- f unct i pamkenzeida Mvmrccamh eil ﬁlasttcuﬁrwmﬂ%é@ﬁ)ﬂam&ﬁv (8pet) Jof BEEE(thSBQn 3r 2123

iv) fromO0O tq.2 r of, a tic and ( from
Sl unt " por Eatdl 6 Aot Hefiise BIRBI) P vibordd e feld pois atAR o deiem Grand (i) d
useful Iy apphd e@ight peBhEN ansipR&lL maxﬁ&a&mpwa@@ha\ﬂﬁg?ﬁai I@é@ﬁeuft@é‘ﬁ @%&r@ct
formul ati ons exhi bit inproved | ow tenperature flexibi CE ané)fl ow

t enper AP ur EUER® S1e8HC aRE caBleitsadsh, T*é?\ﬂ“@'ﬁﬁ‘i‘% qdisglagasdben Slotinh{@la¥for
properties b@édi}'fghnhf?uﬁ??éﬂ%h\?éﬁ%e mMa&kinge DITRE bubRialibh éfsbleé'és B rMs@'otf TROLLIORE
potential range of application tenperatures, particularly at tenperdtures

of from 15@gntent A6B/hitiy Mhmmdtahwa&uatabble yeliow pigplent adstead &TiO,.
di fferent neans. For instance, the ability of the conpositions to be

appli ed at | owerg, gopldnGakbAPIRERRAER | f8404 BelcrbSs o hBIMER BUHERRS ImpdiRion®
t 70C, makes to them suitable for application by extrusion coatlng

t echni ques comprisiagtahepalymer of ethiylenh @and atieast, qnemisha-olefyeha\pm from aatp 19 ggiteon
applicatio t SHRe m
St tabs § OTERRA Lliihr, TR bobmbARt bl ReichPotri oo ABloof e e
f or mul at i orgefarie pmseheinainlgmmm iof framt2 tdedJelrd:eqbbgzmengm,t almelccbpmymexs of the
preferably exhi | ess viscosit iability relatiye to.systens which
ok the horogBIRecre PEARE iR b RgWl VeRatiirtodiftydL %6 st BiclSh AtpBER P ues
charact eri sf it @dhd'sh,@sﬁrordﬁulrﬂémmgsapgﬁcdnbm,i nventi on nakes them suitable in
a variety of coating, marking, and painting applications, including but not

limted t6 road Trajs&nrmmﬁusw@Buluamalggmadvama@e/mraatm&rmkgﬁasupe.@mmgrr@rmunauon
crossmalks bui | di ng adverti senments and mar ki ngs | anes,

cour t s, 20markiiciyedtibiss pensistenandiow ¥iscosll 4as PY'a%%CEndF Beit \\/isﬁ%S'ty@&f-ié% L
mar ki ngs. 297748%# ngMbre ke swm'ng@eé)sw%ﬁ eS!ﬁn%&‘é teRReed mrﬁmgaﬁ@b.hemhagand

detail ed description. Test Method I't zed for Characterizing the
HonmpgeneousViEeh pxhikits gesidjpwtermperature Jexibilily (aavidenceddyranarelitigroentAST™

D-792. The ~ aqéreagfe1@{bn%gl,®d at anbi ent conditions for 24 hours before

t he neasurene I'S taken i ndex (12~, is measured in accordance with
ASTM D- 1238, I
Mol ecul ar wei Sﬁt%‘sd’ 9@5&%%@%%5?;?1\%4%%goQ/Ldrgr%eéa Fon rtn‘g?rna%rﬁﬂg%ﬁpfi%\ g Z)

a Wat ers 15@thprisiiig:t enper at ur e chromat ographl c unit equipped with three
m xed porosity colums (Polynmer Laboratories 103, 104, 105, and 106),
operating at a sgst enfrormpenBOuweagitipetekdCof & himdsg whiahtin tten comprises:
1,2,4-trichl orobenzene, fromwhich 0.3 30 percent by wei ght sol utions of
t he sanpl es are prepa(ipd forfromj éx 89 eweighipercéhtoot/at liast ore Horfogenenusipolgmearid
the injection size is 100 mcroliters. - 3 0 9 APl 2002 V1' O 99/ 20701
PCT/ LI S98/ 22123 The nyilyecul dronnBitg 0 waighepencent ofat ldast crettackitierhy usi ng
narrow nol ecul ar wei ght distribution polystyrene standards (from Pol ymer
Laboratories) in conjgncti orfrom Dhotlbwagmbetbamr‘of\w;baiymladeﬁﬁmhlenhas'aemlant
pol yet hy| ene nol ecul ar wei ghts re de er m.n usi ng appropri.ate
Mar k- Hoé&’m nk coefficients foef‘c I”%‘i"ﬁiﬁyéﬁ%e aﬁ%&fﬁéwav%ﬁ@"%%dd@c?n%ed by
WIllians and Word i n Journal of Pol ymer Science, Polyner Letters, Vol. 6,
(621 ) i 968) to derive the foll ow ng equation:
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Mool yet hyl ene = a * (Mol ystyrene)b~ In this equation, = 0.4316 afd WPR 2002
1.0. Weight average nol ecul ar weight) Mwv, is cal cul at ed in the usual manner
- accor di ng W9 187Giol | owi ng formula: Mv = ~ wi* M, to where RGET/ 68 2/M>3ar e
the weight fraction and nol ecul ar weight, respecti vely, of the ith fraction
eluting fromthe GPC colum. Melt viscosity of polynmer conponents is

determ ned in accordainge Wiitdin bhe 20 AdighipBeteRf SCLHIHERIZES dpd & Br ookfi el d
Laboratories DVI |+ Viscometer in disposable. alum num sanpl e chambers. The

spi ndl e used is (g SCtdn HOic IBNWbighPhateft .of aHiidRGArc fidr, Measuring
viscosities 15 in the range of from 10 to 100, 000 centi poise (0.1 to 1000

grans/ (cm-seconghp. su&e@%?htﬁlgtlﬂs@@ u‘séfuﬁi%sﬂ%@@nat ébrﬁ?‘tsc%éﬁpét?@ehﬂfs%np' eces
smal | enough to fit _into the 1 inch i nches ng (2.5 cmwde, 13 cm
| ong) sanpl lechpiseigdel he W@e%téﬁw%atloé‘sWb@éﬂnpfﬁvt}%@%ﬁm{#mem@ﬂlm and lawt ur n
inserted i @érﬁ?é\'a@'ré’glflf\és%r{jaq" §ﬁ,|arﬁir%hlb99#1 910%%98 oW Bgorl?ﬁﬁ;gem s at
needl e-nose pliers he sanpl e as a otc on the bottom't Its
t he bott omhih temperaturBsodké setmactThr@ntmiwIs exbibi aswead potantial rengerrd @pplication not

allowed to i 38 1 0Q., . le is
heated to é%é&(a %%%)ptan\%“ faﬁbgg%ﬂﬁeg#g scgtfr{%ﬁ“ ?'%53 2§§£ hd%{]ﬁfaﬁ% rﬁr'el ted
sanpl e i s ahiatle ﬂorlalppht:a(tuanbydrﬁerémlnmﬂn'shﬁot ingtante ttheabmymfme:d:WMtlonEh@be
Vi scomet er aratus is d and.t he i.ndl e subner i nt e sanpl e
Uhamoer. L aRBi & paer dnpicalbo i nRneras R dt Bneauey FEfhe B 2o SR,

t he 25 15hernar elitablé &r\abpialibh 8y ekBudioh Mnglﬂéchﬂmﬁﬁ%hll&h@a&hﬁaﬁ tHeat e

whi ch | eads to a torque readi nglfnl n the range of 30 to 60 percent. Readi ngs

are taken &PEIPPSHPRRIIODS 2pPlige alibigher %meﬁt@@ tegperghires. thatds Jenperatusesef | i ze,
whi ch fi nalaghead ngobsms@s%éﬁc&un;ﬁpsg@r%ﬁéa\waﬁ bg Hﬁdaﬂﬁ(i@ch%u&&”‘ﬁ‘ié se at

| east one honpbgeneous et hyl ene/a-o0 In‘inter
i nt er pol y meaubjeet iermylations ara greferablyaesistanttociin cibb up, ehafurther Miedergbly eahibit less

"interpoly cos.gﬁé#%@ﬁhﬂ?{?‘ﬁwtot&sle{ﬁﬁ% %Ak |aack9r9é’ﬁ{;] B88éneckk eth e‘?mega%\%ﬁ?rr) or

a hlgher or der eas one ot her*conono

pol yrrerl zed wit h@%&%ﬁ%‘&éﬁ%e lﬁfoé)ept?e cﬁ'\ta?é’c?e |s¥ g%f fhietforl%ulatlogs of r@ Fve%%gg VO

991 2070 PCT/ US9 om) e neant

conmonormer |makesrtdem195mtableirra baiieeyioi/\cddung, raauglngeand paiatinmpappiieatioms| iaciubiegdud
substantial |l y.all terpolynmer mol ecul es e the sane -
ot byl anel cdibidies & wa raRhak A bnd, R G RPeS arcRRR rswelie. byiaing
honpgeneousadvenisamentichriithatkmgt| fityde lahasasnid ByUrRNmaphy 6BtaRan ssbsiinited,ned
using difi fere@%i al écannl ng calorinetry, will broaden as the density

decr eases afiop thesa@nt AEVIRY AYERe RASFBGR nol ecul ar wei ght decreases. However,
unl i ke heterogeneous pol yners, when a honobgeneous r has a nelt
peak gr&ater tha %f%d cgiwﬁnggodfrgeqtﬁérec%gsgnged Bdh%?@'%f"ﬁ t"ﬁk‘jdgeagffg'f’ﬁy

greater tha_P 0. it does not addl t| onal | y stl nct | ower
t enper at ur e~ : g OIS € ‘ i
interpolyners useful in the invention are char act eri zed as havi ng a narrow
nol ecul ar wei ght Deinsifyris netsured (vidddidance witht ABTM O PQE e samples are

From 1.5 oy eaidiipcafd R B 8¢ oS5 3ior By m%%%?fé#%ﬁﬂ 5 ‘%%BW 20 -

Honogeneousl y branche ear eth | ene/ a- | ef | n 0
prepgr ed 15 ﬁ3| n@—é@%ﬁlﬁgiﬁﬂe@ﬁ” Adr acear a'tcﬁd‘f'tﬁ%fﬁﬁé cag@ﬁ%’q bed by
El ston b UiSoeoi € RY i{®mali: M@n%gzbomh&p (pfovi de a honpgeneous short

chain branching distri but| on. hi s pol yrrerl zatl on process, Elston uses

sol ubl e vanadi un] c&t al é g&l ns to ke s mers. Howev ers
such as Mtsui P s(ierﬁf "%ﬁ%‘ “&QI’O"ﬁ%tﬁﬁ 5 Kﬁeéyused
so-cal | ed sbnglWaterd tﬁm’ettrai;rytdrnpieyait:&!m\mmawg#&phmimrmnmpled\wmghmeEmlxed

homogeneouS bidARAL SRS for trdrarALEfta, ¥8a, fbs? 34y 106}, LioMRDeR 2! and

U S. Patent sw ose u cat al yst
systenms bas&VStem temperature bhi40%e B‘reeqme@t Iso1n2 Gftrichdorogenrengsirom wdish @Bhy| ene

pol ynmer 3¢9 HRBRGANKRPWEIght sWAtions bPiHeARies are prepared for injection. The flow rate is
1.0 mU/minute and the injection size is 100 microliters.
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olefin interpolynmers are currently available from M tsui Petroch@n§ &RR 2092
Conpany under the trade nanme "Tafnmer"” and from Exxon Chem cal Conpany under
t he trade wawe207xact". 25 Substantially |inear ethyl ene/ a- BCEfSH8/22123
interpolyners are avail able from The Dow Chem cal Conpany as AffinityT"'
pol yol efin plasytoners. Substantially linear ethylene/a-olefin
i nterpol yners be prepared in accordance with the techni ques descri bed

in U S Patent > mglesyiar weight gdetermipaliqryig drguces W:@;@arr%@o@cglar Pat ent
No. 5, 665,8&6ht cﬁspe@udﬂ ﬂ;qryswrerﬁeestaadarb@mﬁ%mrehbyﬂam@épmwoafmanml yners

The UeachiwiVoRR 0B bl Mesr i bauBRleHBO Hotiknd ot B 85 2" ™ 1"
PCT/ 1J S98i derarmitged/gy 85ihg @RErPpriatkiMarkiHousink caeffisiants tor poigethplene and
Appl i cat i ofhiykyrbAs (é\iodesf&ﬁb:r?cf%@ﬁlﬁamé bh&@vd?? ml.%lﬂﬁé%f %ty{ﬁle‘r?]%en ﬁe at | east

one honbgeneous e an 1 nterpo e wth at |east
one cormnopn@Vm%E%‘&r&dVQ‘r%rW%‘Hégéﬁbﬁﬁ%ﬁﬁm%fpl‘%naﬁqwl@p a-ol efins,
nonconj ugat ed di enes, and cycl oal kenes. Exenplary C3-C2p a-olefins i ncl ude
propyl ene, isobutyl eMgmybthtyu;hew@ (Mpstystyrene)d- met hyl - 1- pent ene, 1- hept ene,
and 1-octene. Preferred Cg-C2p a-ol eflns i nclude C4-C2p a-olefins, such as
1-butene, hhigxglstiora"Eb%le &mﬂ)SmﬁﬁeWégm%%Pa@% m&@éiﬂér @&bﬁnﬁl&, fgor e

preferably 1-hexene and 1-octene. cloal kenes 1 ncl ud

cycl opent efSUIRIGE R extstal m%’t‘ﬂ?’@ﬁ‘?'%‘@t’%ﬂ@m Ing BRI Mgy ateli’ ™: di enes
sui t ablee awherev)aodEN Sare ey Weight feadtiyn and trivgediidt iweighef respectively, of the ith

et hyl ene/ a-ol efin/diene terpolyners, are typically non-conjugated dienes
havi ng f r ofid@iopSlutingdeany ie g'?@r?ﬁ’“"’!’?epresent ative exanpl es of suitable
non- conj ugat ed d| enes i ncl ude (a) Stral ght chain acyclic dienes such as
1, 4- hexadi ene; Meb.visspsifinotoolymes g bﬁoﬁ%ﬁ@“”?@"(a&}m'ﬂﬁa%wwtr@nfﬁflq’nw'“g

acyclic d saa%édlﬁe%.@sa Br éwLeor&fdaeéwn@f\ﬁscéne?eﬂh B¥ante SruAfhdr s8hple

and 3, 7-dinethyl-1, 7/-octadi ene; le ring allcr‘:wsg’lc di enes such as
4 vi nyi cycclmimﬁeThgsalnugpl usgq @@6@:@4 h@temelt ewodlehwtahl@ for measuring viscosities

11 copt bhonyiing FHTRESRt feng 1 o, RUEORV e BB Wiite 1009 atamsyicrasepndl. Agyting,

bri dged ri higddiserapioged ko ag sdmp;eshmip@medlsma& enad:@etmyﬂt jinto the 1 inch wide, 5

L e

5- met hyl eneGaribel, waldhyis trﬂtunﬂhb@'tﬁmeto aBBtanmmyheﬂnml &ad 1weked into place with

5~ Gyel ohexDPTER DI SaBoP AB TP S AePtEb AT dHr TNk sitee botom
pi per yhene of tHaaarBbiehf TRENTHsEINE Bndiire tﬁﬁ' tRE EREMbEAThbI WoWea U tiR Whehthelg Of
1, 4- hexadi ene; dicycl opent adi ene; _5-et hyl i dene-2-nor bor nene

5- met hy| enéPipdigds Bseredand spinaipgy The sempletia hpated to BEQE: 97@%‘6 wiify gdditional

4- I ls I f
"ot er ol y meapre g S8R deiiaiie Blaplfy oS B lielop of e
at tri but es samptehchambarndpe siscomelenarpargtus is lewlesad and thetspind easmmﬂrged<mwhe
that th .

a € %ﬁ%@ éHan‘(Férg Bw%rbq %Pﬁf?A rdrﬁfent.t’\} h&nfeﬁ%ﬁ %eﬁ@?o%étér%@ﬁ ofr’ﬁhé

vi scosity O e poly enel a In 1rntéerpoly
will hate dheehosel. §'besnst:gmaﬁer RBOﬂedcﬁ and @etaoAI%lReZt)ﬁme mwazoaalorque

PCT/ US98/ 22123 7C) _of feast 50 0i S ref er abl t 1500
centi poi se r?al “%ﬁ‘i‘ﬁﬁf%’h%%%‘?&’&a)% pr?ﬁ?eé’?pﬁ ‘i!'? ‘r"ﬁe‘ﬁ‘f N 2ELY "M%?oégtﬁgﬁﬁ)ﬁ se
(25 gr ans/ aninsesosrdintiathng vaiets spabilfzer whikly findl résding is3@0srded.nt i poi se {30
grans/ cm-second) . Likew se, the ethylene/aolefin interpolymer wll

typically have arhgeddhegivesebinbinvaintio®Bdmprisé/dtleast one hombgeiidvar etrliéHilo-olefin
centi poi se éﬁe rans/ cnrsecond&qlﬂgref erably no nore than 9000 centi _n’_ i se
(90 grams/d 5‘19&)8‘?&!) lsea'}dF‘@f enof gthviasieand atjeast ooe CarftaofuPleling

gr ans/ S i

o1 ams/ oo daahderienBE i BefiaR ) hoRR R SR, 3PS e BhieR B athigd qraer
nol ecul ar vpslyghér, Téhamwmmeast\meacglmerrmhmumar isvpmilyrherized seitht dilayleriel to0fiske thiee
ethyl ene/a-ol efin interpolyner Leads to a |low to polyner and fornul ation

Vi scosity bm "?% BRar acteri zed by a peak crystallization tenperature which
is greater than that of correspondi ng hi gher nol ecul ar weight materials of
the sane density. In pressure sensitive adhesive applications) the increase
in peak crystallization tenperature translates to an increased heat

resi stance. U tra-|low nol ecul ar wei ght ethylene/a-olefin interpolynmers are
nore fully described bel ow.




" (

15 The density of the ethylene/a-olefin interpolymer will |ikew se bg 9 APR 2002
sel ected on the basis of the desired performance attributes of the adhesive
- fornul ati onwoBypdmal | y) however, the ethyl ene/ a-ol efin inter BETAHRY2IAFT |
have a density of at |east 0.855 g/cnB, preferably at |east 0.860 g/cn8,
and nore preferably at |east 0.870 g/cnB. Typically, the ethylene/a-olefin
i nterpolynmer wil By hav@r ﬂ&négér%uef .t@m@aﬁﬁham Brihsmet @r@nd&ﬁ@fﬁtﬁ&gwo
nore than 0.920 20 g/cnB, nore preferably no nore than 0.89 ,
even nore pWdhie azmysn interpalyraet malscwe @84 sgbsﬁa@allmﬁwOhﬂasﬂntprmivmmq}ewm\@
than 0.875 gleGixhe tH?ﬁﬁé/@#’\SH&ﬁ?’r 2li& WitRin! tﬁ'ét‘?ﬁt@@o?%oﬁ?é "f'h“n e‘eai%'?t in the
bi nder conponent o ernoplastic marking sition o e i nvention
i n an anounhompegenesus finear ahd substhatiallyllipeayretiapiene pdiymers, a%lcpmamdesrpgeferabl y
greater fha i I La- i t
Pyt cal 19 oarEfént Bahn R LECer) Vi BloeaB vl Gorthl Bpctdacdh I SRS pliter
conposi ti onaméragmmoiewtamweug’mt dacraasesndiowevef, unike Memgerhmmsaﬁjynmref\emabay
not nmore th

capect al |y BPRPEIEHS ERBBIH DaRpan o AP BREI B Tt FUehaarLBPGAS oh | |
be present b?l#n@ﬁ r S\ﬂ%gé Fgﬁ’éﬁ&%ér then 6@46W%r Rhodd R a%éltlhﬂal%a%'agagtmct

percent . be suita epared using a’sing

nmet al | ocenelwereemmfatummeﬁnw@ehet ry metal conplex. Constrained georret ry
catal ysts are disclosed in U S. 0 9 APR ZQJ2 WD 99/ 20701 PCT/ US9R, 22123
Appl i cattbon Seri dhe Nomo@éﬁemaath)ﬂedem-olhﬂhwt@rpowm Qﬁﬂalm theGn&rdipn até S.

Ao 1S Akt ety AR e Pl 121
5, 064, 802, Eﬁzéﬁé%%s%%leﬂe% YieFins 5 bl% tl'wmafce cﬁ%tﬁﬂ%ntn‘cohlﬁghﬁu/ﬂf #4rom

1991, (EP— A- certal n borane erl vatlves or egoi n

const r ai ned 1gERMES referdbh) irsthst.@foe2.d] mesiprerer gbufieiohod for thel r
preparation taught and clained. In US-A 5, 453, 410 conbi nations of cati onic

constrai ned geonpiombodeAbahshpbRanthddlirdar éthw@ﬁé/aftﬂefmﬁ@r&lﬁﬁér@%@éir BSprephfeabl e
ol efin polynerizatian catalysts. Suitable activat |%gl?cocat al yst's_and

activatilhg wé@amowu@glznmprséwesr(f@ww@m@ asairsitided ynElstos e &S+ Ratenter ent
metal conpl eees dgp B.)ﬂfch‘;gf?la\h&é!\hﬁ‘ﬁn{oa%ﬁécﬁ@%%n cﬁ?n%r%ﬁ.n@%tn&ﬁroﬁ }9ni: 153)
157, U S-A-5,064,8 equivalent to U S~ Seri al .

07/ 547, 718) polymetizatan mngE(SeEtammm@ﬁtsotubiewansdlusmat@lvstNustemwtemkg@@ph VO

05100553 SN Dok, ng 550 o ¥y PBL e o B PR i

found to be Qmparwdiaaeluge@ao-balﬂﬂdesnmgieSﬁmcmalgsteeyatemrtOMammMms haVnhga

| i near t | ene/ a- ol ef i nter [s |nc |nst

cat al yst2 °988‘a°tr5ﬂ r}eﬁ%r}éﬁﬁ%ﬁl e? e?to’\l]cf %gezt?\ﬁ)tg T va%dé‘} g Patent
tri spent af | LNU GEhisyA1h & Bsasw e alt dscls@daﬁtey]saldﬂﬂaﬂalym sysdan‘ﬁs E@bed on hafnlum for
met hyl al unoxane cocat al The-ml ar rati o of neta | ex: .activatin

cocat al 3R Frspateton of BpRpegracnnasn i Rt Hompaehenis et efisnge-

from 1:5 to dleffidtergBirherdrzpé etméitly dvamiblieframiMitski QetrdchamidwCBﬁlthﬁ?ﬁﬁdiér&He
case in Whl ch a netal _conplex is activated by trispentaf| uorogk&g%l borane

and trii sobufafediang H@fnabendifom keton/rhaming)Gatepany jygder the trad "Exact”.

titani um boron:alumnumnolar ratio is typically from1:10;50 to_1:0.5:0.1,

nost typiScal |y frenhstangially “T)S?aéGW@P@/“'@§%;'EKBF9&P‘PlW§rSW%aya"&Pl?rﬁ% Thg Doy

ol yner (es -

ol oyed.  anchiyficatifibdy & Afifit))E RBGbisN BRSinie “sBtattaR) ibar 8T AR/ olefin

phase pol yneintezealyroerspnayckes arepares! in apgmd@nqesmmtéﬁ ¢echplayes Apsasiped in H- Sarf"'ﬂte"t

amount Lo Pr QY1 €7 2oNE !B pihl Qo 0 2R Uk U 83EAENG, B dgyippOr ¢ from
, rom

1: 100,000 to nor'e pre erably 0 to nDst
preferably from1l L duhne

nmol ar ratio of ca?%tr? a?l? &r%?ﬁ%rgég%ﬁgéggnﬁg&%gﬁ{e%ﬁ n{e‘?@ iéo@nﬂﬁe)- 12:1 to
10-1: 1, s®r empleetiar mlgy\t bolpmma@n@y e hmdéln 5cdhrda&mem|thah¢ taalchng of PR Publication
i ndi vidual ingredients as well as the recovered catal yst conponents nust be
protected from oxygen and noi sture. Therefore, the catal yst conponents and
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0 9 APR 2002 WD 99/ Z0701 ~cTit~s9si ~zl z3 catal ysts nust be preparedlahdPR 2002
recovered in an oxygen and noisture free atnosphere. Preferably, therefore,
-t he reacti W98 1Iperforned mthe presence of a dry, inert J&8/¢39882R8, for
exanpl e, nitrogen. The polynerization nmay be carried out as a batchw se or
a continuous polynerization process, with continuous polynerization
processes WeDg/26267] wieh s¥quivaRNPIEDS. PhichABpIicaYBS baRLIINY. 0¥ 78488 fied on
polymers. In a continuous process, ethylene, conononer, and optlonaIIy
sol vent and@ai€2at¥%ont i nuously supplied to the reaction zone and
pol ymer product continuously renoved therefrom In general, the first
pol ymer may be pHp@ahiaastene Rameganapus Bel¥mebwill Heaay isterpelymer efrethydene with at
Kam noky. Shdul b EoRoh e defedldiforh #EUB0 Bond i di Do CERGI MR G520 €

rangi ng from at nospheric to 00 at nospheres e reattor

t enper at ur eonjbgated diges! Bt @elohikaRe s Okxentplary ©4-E¥ o b QBHinkdR& UL prRBPENe 2Nd
preferably from 100C to 150%, wth terrper%?z(rtzjs é? t he hi gher %nggofet he
range, temsobatylenes 1dputameet-hekene, 200&hflalvpentage,tihkedtenerand droand. oveterred

I I i gh I L i i ith th ,
Che. hyds ogor EehgTsEe e Garre b talas HOURIo L NRF G TRRVGH  he
| "og _ _ et !
pol yner wpenteag,ﬁghgﬁtena,dgnaqegcythgérf,@'I@e p?égffg@oﬁ-ﬂii%%dﬁh&gﬁ%géxm&gw

pol ymers. Wen esired po as an
hydr ogen: ethsidalkenasdneclude eyciopenienk, ¢yciphesdrey abe ccidoct¥thee nTHehmordesijugeded

2oL Ve 1 08 ol B S SR S LR (Bl ©

hydr ogen: etiérpblgmersyakretypicalyi mori-sorfjugatedignésohairfy from@taersadartyort d&téms.

pol ymeri zatj on process is carried out with a djfferential pressure of

et hyl ene of ‘Ff Ve §*4Bp)gs 8@?““@9 Q%'Gmb@aﬁda‘j'?“??dgflug‘?'ef erably from 40
conduct ed at

to 60 psi (30 tg_ 300 kPa). The polynerization is generall C a
t enperature of ??)om 8‘%@%“5%@;3%‘?]% Beych ?%%49'%5’139'%?0 5-heptadighe; and 1,6-
preferably from great®fadidhan 95C to 140C. 2s In nost polynerization

reactions the nolar ratio of catal yst: polynerizabl e conpounds enpl oyed is

from 10512: 1 to BP- 1 BranéReaenBine9ERidnds'igh Jaeafmétﬁym JAeradiened, WdlrRtny!-

pol yneri zation conditions utilize a_solvent for the respective conponents
of the reaction. Preflefre@depeiant7idimethye  fiotadianesi | s and the vari ous
hydrocarbons which are liquid at reaction tenperatures. Illustrative

exanpl es of usef(®) - sobiN@ATEg RhYcliediensksHrbRsstEinYigycIgexgaet aallyl-4-

i so- pent ane, hexane, ; A1) r i } S .

al kanes i ncl udi ng ker%@g{%@mgﬁ%&%opaf %ﬁr@p%g?’?g@?i@fﬂ%ﬂ?@@% 'e?nm::};ll S

I nc.; cycl oal kanes susgtpropenyl-4-bugenglcpeehed@ne D 991 20701 PCT/ US98/ 22123 as
cycl opent ane and cycl ohexane; and aromatics such as benzene, tol uene,

xyl enes20 et hyl bdfy eneMultidingialicyojic fused @nd bridpesd dug dienes sidh asadicysiapsetadiane; an

Corvent functi ons to GNP BT PREERETH, o brubalf BEREhShariehep Hpiee &

react or. The sol vent : rabthyleaer@-naboraeleysS-mbthyldasiemettiyl-2-nbygairtarie; g-rbethflenen

2.5:1 to 12:1, beyond . C int catalyst efficjen suffers. The S
typi cal sol vent: et hyl %ﬁ@"PQP‘?@'E'Q@PWG‘b%gpgf"wéé'l‘?\'%ﬁﬁ@”?aﬁéi'c oqelngql.)nyh;Zi
to 10: 1. The et hyl ened@bormneiie;5-ethyiRiepel2ynarborfige;adrides-o@dloheryiitdehe-2ptiarporene.
in a gas phase polynerization process, using the catalysts as descri bed

ab(ﬁvle aE/ S uplpo ][ t@de bﬂ?fmci Mdgaﬁe@di?h@i@;ﬁﬁerﬂéﬂ@.hgﬁé pf:‘dféri'éziladieﬂ'éﬂre selected

et hyl ene/ a- ol efi n_interpaql ymer urt her made in a slurr )
pol ymeri zat ) t 5 C &t e
pol yror i zat 19 U5 9008 SoRg A" Ereiaciang<gieyelRp apadiens: S aMgo8e-200mATEN e
in an i _nert5~ﬁ1ﬂﬂﬂﬂ>éﬁe—2$ldﬁﬂérr%e,5VJ_meStI_@yl-1@@0@&1@&@@;%&&%&}1&;rﬂridai-VIﬁYIcycﬁéHHxéNe.

pol ymeri zations take place in liquid diluents in ich the pol ymer product

is substantial | yThaaldtdlaf welghtbrthaleinglenehColdiih HidtbolyRier MId selected on the
pol ynerization is one or nore hydrocarbons wth less'than 5 carbon atons.

|t desired, b3t afthe dasices pRriermedseiribuiasa thasthermeplastiqrnarsingdomnulatianaHés may
be usedsd N WaPkfowH th%f"fhtel rg??%hé‘r \ﬁéilr;r@f‘dgihﬁa ;)I/di;l‘rﬁw wifl cohBlafls WiEtheméiPecBy 8f 2

m xture of different a-o nono
the polymer. Typically, the ethylene/a-olefin interpolymer will have a melt viscosity at 350°F
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be used in whole or part as the diluent. Mst preferably the difuent 03 APR 2002
conprises in at least nmajor part the a-ol efin nononer or nononers to be

- pol yneri zeto 9s2008ted herein, the term"tackifier" neans any RFT/P$ps/22123

conposi ti ons described bel ow 20 which are useful to inpart tack to the hot

mel t adhesi ve conposition. ASTM D-1878-61 T defines tack as "the property

of a materift7thorht i88RB00Tehtipdide, bRITERaBIyR hsP{ 50TEGRHpASE f155t rengt h

i mredi ately on contact with another surface". .__ The binder conponent of

t he t her nograms/cm-seeokd)) ocopiatesably anleabt 2300 denvipsisd (@5 grainb/cadggRohS carkt

| east 5 weight percent tackifier) typically at |east 10 wei ght percent

t acki fi er, masdpeieiablyat taast 0Qheantinoise €3 grap/asegondp ekikewise tthe lethylane/a-

Li kew se, the. Qi [ i i,bion of
the 1 nvent Car i B THERBREPhald ¢ el gBE A b E-s T iR et

pref er agl y 1a@ouienitibdlde) (D giemsln RR6RE) brdidakiyfoShdreaRsh @Moecé?ftigéﬁé @y no
nore than 50 wei ght percent tackifier. In general terns, the tackifying
resi ns usefgrms/iomtsezobd)) cere prefigrablg mosnarke thdre7500 ¢emépoivg (7Zsgramsrom-kecumd),
conpositions of the invention conprise resins derived fromrenewabl e

resour ces SREHNSE PrefeiaRlye Mo thak §00Meentiprisg (BR s@mspansecand)] oil, gum
rosin;, rosin esters, natural and synthetic terpenes, and derivatives of
such. Ali phati c,Whenhetetaylene/aiokadia interpplymerdag anpfra2092mylecgey weigbtl a number

PCTI US98/ 2 ] L Co= i i f] I
usef ul i n- (e e a8BaruaRATRS faflis BT alRIG BRED LeESU RS KBe o v
t hi s i n¥entpotymerRedriesmuiataini viscoeitanglis sharctagafd by snypeltomrpstbitimationgemperature

i ncl udes al -nethyl styre resins, .or hed and, unbranched. resins) Cg
Fosi ne. - c R R Coer e i Bt bRGsPRnpBs ARG PeRbliel HRlh bl e RS
such. Tackidensing Ihgsessure sergitiveraghesiee applizatiorsy thd indredstGntpeak awistalfization ng
and ball softening point. of about 135C Solid tackjfyjng resins w a

sof t eni ng ﬁﬁmﬁﬁraé‘?'géfaé‘ﬁhf%éﬂ a&tﬁ%‘?asﬁggﬁa&ﬁﬂséa%eef‘létf%'lﬂvgmﬁ)\ef’waéwg@%‘{]eni ng
poi nt gr eat&hylbhatd-dIPUhtefptRfmers Ardmokd M) aédcfibbg 8blglv. t 0 i nprove the
cohesive strength of. the binder conponent” of the thernoplastic marking

conposi st ons of +heqeHshs SNihe! dMfidHe/@-dlefiRatbip®HRT Wil IP??&'S% é’elé’ctﬁdémh%

honbgeneous to ethylenela-olefi'n interpolyner is uti . Fort bi nder
conmponent dfasisnef the desitasl resforrpangs &lrivytesattsadhesive famulationi dypisaliyo howeyes,
preferred tackifying resin.is predomnantl|y ali tic. ver, tackifying
Feai o v ¢ HF UMASTThgep daPo B AL = doritkBLE ekt PR WGP, el o
when a secopdst@gdd Hicr, Md %F&ﬁe*&aﬂ?ﬁpl@%ttﬂ.@?@b@ﬁm Giygieally, thefdtRliBNEd-oldtn
A plasticizes is broadly defined as a typically OrganiC comnposition that
can be addeidterpolymer williass Bidessity oftrivemereathan 01968 ry/ane; ipreferablyi npmoreethan 0.920
extrudabilit flexibility, workabilit or sstretchabilit .. In preferred

enbodi n&ht sg%fnst mere preatably RO Ml ”?ﬂfh%g% PEEY, and pvesEMpreRIEifERPlY BO fMpee than
bi nd . ‘ i : ¢ ¢
i nder corrpg_@gakt,(?,f‘ebﬁagggﬁga;gf){/g? eg,gtr{oqn%rtéérpg\ggﬁ%fr_ ion in anmounts up to

20 wei ght perce than 15 wel g cent, and nore
preferably |ess e s} f l : he
t her nopl astic W?E?%Eg@%g\%og?ﬁ? ﬁ‘ﬁ?ﬁ%ﬁﬁgwlhb% %’%g&é?* @gﬁnaos%? ?@ﬁ?g@ér}t g tle
optional , whempplastc mardngzedpasitioniof thetigyentiah iryarbempumhgreagdr fhantihprebérablgr

conponent in_an upt of at least 1 wejght pgrcen referably at |east 3
et gt per o Bister NSy arkl e ArERTARY ol Mok RLGSidht iy Ly Bhagp i

anbi ent 2§ enpregrpblyirer wikgpipalyrte presentth edsiddet icompenem ol thdethéyebptestic nearking

oi l's, polybutene,.  and Li q'g/l d.elastoners. Plasticizes 25 oils are pri rra_rié{?/
hydr ocar bon ©BMPEsitipn gfthg fventigh inAnAmoH o “@dﬂ?’&ﬁ'ﬁa'h R}'\ﬁP[ﬁi?‘Ya'P‘& "B%{Fé'f‘?'\ 'c
or napht heniafd infbré pedtaabRnot More tHadi mei?hﬂﬁér@ér@. @ &petialy prefersd émbodiments,
volatility, transparent and have as |ittle color and odor as possible. The

use of pl astheethueseinrplet isterpRiWRe Wil ba rsesenbin thaBindeccomprnent in afy arppwitich

ol i goners, lkew 58| Weightsdraét, Pol ymers, vegetable oils and their
I o ent,

derivatives and simlar asticizing liquids. 30 Wien a solid plasticizing

agent i ggenpl oyedpnl 1 I ; L eni i i It
S Dl | aved t hat By e Hohma? TR Ry el SrpE Ry e Sl hopiBtaita (1
APR 2002 WDC9DstpaiTed geatptySuetal camplekn Congitingrgeamatry catalysts atd diselessd ifhe-
resin and a solid plastic~zer such as a cycl ohexane di net hanol di benzoate
pl asticizer, the resulting thernoplastic #ark+ng conposition nmay be applied
at tenperatures bel ow 120C, preferably bel ow 100C. Although a

1, 4- cycl ohexane di net hanol di benzoate conpound comrercially avail able from
Vel si col under the trade nanme Benzofl exTM 352 is exenplified) any solid

pl asticizer that will subsequently recrystallize in the conpounded

t hernoplastic conmposition is suitable. Qther plasticizers that nay be
suitable for this purpose are described in EP 0422 108 Bl and EP 0 410 412



Waxes may be usefully enployed in the binder conponent of the ther rm%lgaé?ﬁecmﬁz
to mar ki ng %09@88%1“ ons of the present invention, particulardywhagn,ihe

~ t her nopl asti’c rar ki ng conposition is intended to be relatively tack free

upon cooling and solidifying, such as for various packagi ng and bookbi ndi ng

applications as well as foam:i nﬂ&l ace gaskets. Waxes useful in the binder
conmponent APPIGREOR [KEFiRbNP. P45i403nuled VRl 3 dBYPOE R-AAHS &5)ithS. ppplisahen Serial No.
i nvention mRsl i fdgn _ATB1GIERE. | i va j =dL opsch,
pol yot hyl encang 1188 B 200 R BBk < Ps I8 AT 00 S PRLaT
3000. The wd3d1i196phHSEM38| 5H06T47Hi 5H0RE,8687% HIH4B02, and 8;132/880n1n Uek Seriaan 10

t b i f | t i ght,. .\\hj |
RS onti onuNIRIEED 720 i fbdAne 2£9%0) Wb R ofEBER arttln WSS Lerphthe Sol 6 "
ilrmunt of acrreg@agborlisttmiefwgeqmﬁwmatalym ai_feedrifdnd»e%eﬁaeltndfa)aathola f?ﬂhgihbrem@famﬁt-
SO sultabl e re, u ra-1 ow wel . e ene/ a- ol e n
At or ool vt b Bl (AR S48 8o dSmiiansrs rEtire eisiripae seamaay be
referred tgaR®shonigen arinfoxan @ere Siu6lbs DA MABRUSIIMEPEYMeRiativR thtafBts.

processes for preparing such honbgeneous waxes, are set forth in the

Exanpl es bel ow. SUREBIGERECAHgWRSRSIysisantiQitivamb té&dﬂﬂfe@ﬁmﬁb@bﬁeﬂ‘@?@@@u@%u ht
crystalline ethyl ene honopolyner or inter w |l have a I\%

. ] er pol ){rrer waxes,
of " from 1. §ngespest igdiferentmelal F?ﬁﬁ‘ﬁi@%‘“t‘geE’.‘Q\N'fwsfeiﬁl&?ﬂfgéh%%lfs?%% WA

be ei ther &8sl f&7e USRARNEY4/E02, EPOA-468166H REJuERE 1901, St S¥idNR. 87847 748), EHR
a-ol efin. The honbgeneous wax wi |l have a nunber average nol ecul ar wel ght

| ess than #9920,737 tsanpvaiany tq ds8. $e1ighNg000876:268). MEHBEORESR (eanivriest ta WIS.
typically e % AT i f t .

oy of or abl y o | o MRS B0R BRAEE. AB2674 Moulleaitip O s Rereh Rl PB4 o) fied
formul ati olMay 5c®Rty, but are 30 characterized by peak crystallization
tenperatures which are greater than the peak crystallization tenperatures
of correspondi nddtalystsrfounsl tedel partiomsriysuitatde ar thal pseperatidneof sabstadkislgilingar | n

pol ynerj.c bindi ng appli.cations, the increase in, peak.c tallizatjo

Perer deur Ui 3ingiaisehats Inifickofes FptrnopcnB SRl Sistrned fishe apmpies,
an i ncr eas et foeintbel®s, & liegted byprispentafiasropReryisdrat@atetrisdbdtylalgminyed shear
adhesi on fail(we tenperatures. In addition to or in place of a

non- f unct i dﬂ%”%‘ﬁ‘eﬁﬁ'”’f‘ﬁ’@nﬁicﬁi’%‘?'yﬁt@r nulation will optionally contain a
pol yet hyl ene having pendant acid functionality noieties. Any unsaqtbﬁ at ed

or gani ¢ conpound! REoMPE Fatiegf Metaleraiplen acivehnd epcatalysi SMRIowad; Rigfe[gbys ranges

exanpl e, atfd®a8i008RE 260 WRlr6 pRaedbly fRdm h Bast NNEmERISRMDIIHAGHA L G in fad
that will graft to a polyethylene Can be used in the practice of this

i nventi¥n. Mefsrredeasain weiche regiarampiex isiestivatem buirispantafleerophasyboranariiy |
group are ttﬂ%os m}fmbhﬁ rﬁ@iﬁ%ﬂm Pbéﬂfn'\cﬂéﬁe,tﬁékifén%rﬁﬁéroh%&mﬁﬁ'ﬁménar Rl
n re y, the

[
metallic an onfretal l'1c. era organi ¢ conpound contal ns
et hyl eni ¢ uwBigallyrfsem deil QGhjouyaHe1, Jaoskityricadly rambbdipl. gr oup. Representati ve
conpounds include malefic, fumaric, acrylic, nethacrylic, itaconic,
crotoni c, net hyl Asupparhiespecially silicanalbininaaof a palymer kespecigibhydri de, ester and

It der . . . . . . ¢ -
organi o conplfranbbraiterkfiors poiBRRYHhbEe biheldiEalir! diorebly Waabidy8) GHon
| east ome cthelvatalystgamuysediine gasphtss polgmenzatianiptocessp The dupmport ie preferfabiyhe

i d-f i i zed pol lene.is 15. at | 0. 01,.wei gh
ey STBRLEEh SPauBLs RS udea BRIOP G RR bR otEedah rRFA G Frer
the pol yrrer1aod,0t)b¢o?r1@?m'oee m@mau?&omTheo,uwitdmmoamwb t ntmbsmrewram” _tnmgmw,ooc:
organic co (0] ont en can, var 0 .convenl ence,, | C .I oes no
a1 W HAS. FomostRon A izaaet pastisne e Bl datio ot caetV Bt RabaAtizaer cont

d ferably it does not i aht o ted
o am e o et Ao gee o 16 2 do 30 B BB g e o R B 2 o

h hose tayght .in U.S. Patent No. 3. 236. 917 .and U. S P .
218253855, 8BRS et 7R R e o R el .
two-rol | m xeist & Bratbeted frofn dkybeasd Aloistere 0Thefforethe catsiyst sombenkrts gadi C

conmpound is then added along wth a free radical initiator, such as, for
exanpl e, benzoyl peroxide, and the

- 8 -



25 conponents are mxed at 30C until the grafting is conpleted. In tﬂn% AEER)QZUUZ
patent) th o ure is simlar except that the reaction te \ L4l S

- hi gher, foswggé) ? 210 to 300C, and a free radical initi at%?ﬁl[%}s#(r)t 3used
or is used at a reduced concentration. An alternative and preferred nethod
of grafting is taught in U S Patent No. 4,950,541, by using a tw n-screw
devol ati | i E?ﬁysmwﬁd@rpraearﬁﬁenﬁf&qwgre&ppaﬂaw@,en FKLMIStUsR froe BYesPRerand
unsat ur at efrgoaRIY, tndioBRE WkheAtforlt at€ oAbt t

t enper at ur eg at \'thl ch e reia?ct ants a? e{dgﬁ%aeﬁ%e%&{yhée} ér}gs@%%éggg b
free radi cab. fonexdraplernitregest.er abl y, the unsaturated organi ¢ conpound is
injected into a zone nai ntai ned under pressure within the extruder. - 13

~ 9 APR 202 WO Q’QBZIOWGFR@WHJSBBbezaﬂted'mleaaaibatdhmiﬂetdrcmedritilmmlweemltieme
is pres nt rcent b

wei gt pr 8rkeimy| oEhy A RANHzelit BRoBTE Bomna iRt By b fEb&Eton &

aci d- f unct ISObﬁiamtmﬂgl hpedr)mym)érenm a somtmwamabcesmemylehe; csormbrndmereahd bptionkliy

typically b I‘OVI in an ast 1. .wei ent ref erably
at ") east” 3 SPARALSEEnS Fre Rl Lncundr e o e poimer prBa

aci d- f unct icontluonely rembledmersfiorabl e in the practice of the invention.
However, one preferred class of polyethylene is the class of ultra-Ilow

nol ecul ar wei ghtin geherak Wﬁxsmc@jmér haN Bé p@lkfﬂ@ﬁi@d RIcRPaHiEAs 13 ZRGieR-Natta or
constrai ned €|g]eorret cat al Such pol yethylene will have an MW Wh of from

1.5 to19.5K “é"r‘%‘ré!%l‘%’pler "13’55‘{"6‘ ?aﬁt'oﬂsoth?h@ [R3CiPE PFRASHIRS)raRding frofmo

aci d- funct 'a@rﬁ@ép!r‘éﬁb't&@%Od‘hﬂdosBﬁ&Eﬁﬁd MPERVEhePreREIBP RImpBf SILADShIIR] 5€ iedter
wei ght | ess than 6000, preferably I'ess than 5000; and wll typically have a

nurmber avert2ae8Q76, amigadly trae WCM 2§@°Q eagpreie@blyﬁroem 3P} tp BO°Cewith 1300,

as determ °

Vari ous. ot RarPeEnREs abe et B SR TR RN en. % Srpalt M J08:C b ine

odor" of thermd’menmﬁtﬂmmmeamrmmtcpolypwtl on Addi tives such as

antioxidants (for exanple, hindered phenolics (for exanple, IrganoxT""

1010, ImsganoxTM m@aﬁmctmmpmwe eeac{tcﬁrdempamrpé ghe hydebes ‘étﬂyle@a)molaraatnb bl ock

addi tives ne d ers, ncl u e for

" s penerdl&poR: Bearneeiieruofnt Hiedioe 8o At Terodnd e RpanHaY (oW

have negl i ghélbeulaf weighspdaners! Mendplthp eesireipahanénideldnad obY g/ftemlgrmgeneous

| i near or 20 substantially linear interpolyner, tackifying agent, and

pl asti ci zi rydiden:etiyienkiinpiao ratioovil n@ldalmtieﬁ:1chb@'nmetqutrh@poiMmlenb§ﬂ astg of

mar ki ng con{)ole ons of the invention will further conprjse at |east n@\g
nd

i nor gani ¢ f1990&/10 min.| Bedygdracen-etiviengdpelal rafio Wihikpicaihirg 5em &t 1 P-dde

(quart zjo, dgpRRlihR of thel idPogemaitiMshdmaak radib idfrémit.4 & 2.6al ci um car bonat e,
flyash, cenent dust, clay, feldspar, nepheline, silica or glass, funed

silica, 25 alum eaneraﬁsgﬂeﬁdowmesm&) prébég‘s iQ¥aied obwwmdﬁmrérﬁraepreaéwomum
silicate, calciumsilicate, titani umdi oxi de, titanates,

m cr ospher e%thylem@pkfrorari@ tpi1gAR ASIL70 tF 79Q0kRs) ,fmpwd)zreferaépémwomdﬁéﬁ £9ypsi (30 10
dolomte org r r bE,
preferred. T e f| I I h@%}ﬂé}ggﬁcﬁ\gﬁ gergﬂ¥ Euét%?héggggﬂpgf‘sdﬁrg%rfg?ﬁléygk 269
conposi t i onprieferably fnooudn toof70l°®oand4mostcpref©raw foorn gpeatercthan 9@ fet43Cy from
50 to 90 weight percent. In particularly 30 preferred enbodi nents, the
filler %11 conphnirsestpotyrmdrizatian eactidnstthe niofr Iratia ofcatadystpolyheneatyé compgunds

employed is from 107121 t0 1071 :1, more preferably from 1091 to 1075:1. Solution
polymerization conditions utilize a solvent for the respective components of the reaction.
Preferred solvents include mineral oils and the various hydrocarbons which are liquid at
reaction temperatures. lilustrative examples of useful solvents include alkanes such as

30 pentane, iso-pentane, hexane, heptane, octane and nonane, as well as mixtures of alkanes

including kerosene and Isopar-E™, available from Exxon Chemicals Inc.; cycloalkanes such



0 9 APR 200Z VI' O 99/ 20701 PCT/ US98/ 22123 percent sand, 0 to 100 per SehtAPR 2002
dolomte or 0 to 50 weight percent glass m crospheres, ,:20
- wei ght per%(&u@%q@hent. When it is desired that the thernopl 53 lﬁgggé%gTSi ng
conposition have reflective attributes, a reflective inorganic filler wll
be enpl oyed. One particularly preferred reflective inorganic filler is
gl ass ni cr 88 Shderantangand eydalexare:iand ayerpatigasiueh Bp Prezenes taligneoydenes. t wi | |
typically Qﬁg{ﬁfeﬂ}éér‘?eegné SieliBehlgidopl astic coating conposition in an anmount

of at |east wel ght percent, preferably at |east 10 wei ght percent, and
nore preferably : j : The. I ' j e filler
W1t be provided PooFRa viBeNELith S R0k LB el ot rkiEL A on h ¢
no nore thaeacky, Asrtbé eolebhifunciions tealbdoanhéd, wes gblveqideasisio a less adiabatiost

P oo o o A GV Bbe D G R B B0 £ b e
One sui t abwhickxiaimdiaaydt ietficncy sufteyk 0fhé most typicalMivtreneathlyienedatid fa@ighobasisy e
filler will .bei rovid q in ﬁn g_qunt of at least 10 wei ght percent, nore
pref erabl y ‘A’ 'i‘*‘gé%flgeég 8 Y tt°3 Y'cent, and nost preferably at |east 30

T e el RS PR A T IR SR B g ©
percent, MpoEnYriehesrafloYedt) usiRG the SRAlystS avabedtbeB&Ibe@ As saplsbridash an inert

preferably no nore than 70 wei ght percent of the thernoplastic coatin

conposilPi ofUPAME SRl pABHIFRST e ethylerpiageleidhiptespelymasmay further bamadei o g siye

advant ageo iDLk ; i i i ;

var | ous ¢ ebpyTicizafeH ok, o i FRRPHS ko CERLMARTL00: 32 sAfftitBin 2

i nventi on IsdBP@brsuch ge giliche Ad @radisatdimitatipn,sslwhnnedlemerkratiansitake mjaostin duiday

be useful |y, i e I I - chol

ther mop! st SR e L ROURRORRaaSiE ibortia R PSS PRGIEH, e venssor ;¢

an adhesi orsjurgpalgaserizatidn isorecaranotariydrosatbions ithtlessitham b eartoatatéros.t H desired,

Exanpl e _"Two)_, of feast 1.0 2 referably at least 1.2 nor e

ot of or 281 y SaitPpigl bweiEESgis duch 81 6maBb RrGhaNS af eDlans i pd el Wiete R Fipas

The t her noph@aiiuent. TRikkwizg ti®aRRFintrentenafor bimsixiury endifferant-blefif eSnfrRdds shay

exhibit a lum nance, as neasured in ac ordanég i th éhe t echnj Eges %et
25y ine ingat

forth i n BXEHEE TNRoIeRr Part asdhe dilesy. Most e iiygag coepris east

preferably majol §&% the/BoleR thdfefier BF RoREMBIso & JoRAsdrizé8. The thernoplastic
mar ki ng conpositions of the invention further exhibit good | ow 30

tenperature abragd Qfed Rsrbinl MAQBrm ASKIFIOMBERs A SthabbRPSsiforidi dustribdbaed
| ow tenperature flexibility and | ow tenperature adhesi on, and exhi bit

i nproved sntNeh aredusetytoanart tagk to theobmealbrdberive emEsitingy ASTRERH 18382123
properties @bl LRI GbHERSof A MEteRHIIRET oh4HIE3H & RS oM dinfecdubibpad
potential range of application tenperatures, particularly at tenperatures
of from 150rengtroisoadiailycin cankast witha@netbar suttace”.f.or - appl i cati on by
different neans. For instance, the ability of the conpositions to be )
appl i ed at | owerTeebinderedmpeneshefdhethermeplastisamarking commpesitian ¢f the invendipn will

tochn ques: “STEE SRR A Poeh ot ERRPR B TENIAT BB GRElE Ry, and

appl i cals onmbengrefeatibly asleast2(t weight percgre tackiliee sLibéwig€,ae bmd2be@nparient ot them

suitable for _application. by spray. coating techniques.. The subject .

For mil at | onbeRPeP G ne i poftEoRlipd 8 danfiom Bk Rse AR R gL ro weion
pref erabl y perbéertithcKifees sprefesalsig nbynorathianlsd weight gedredrit vackifier, anaitreore préfierstly no
| ack the horm?eneous et.h Ien&g%ypr. 1o The subject fornulations are
useful Iy apperethap;s9 "’é"dgéﬂer Me5nd extrusion techniques. In addition,

t he subject fornulations may be pr.ovided as preforned tapes, whjch.,are laid
upon t he syrfachrh%f‘erS ﬁﬁ'&‘gtﬂ?f 'iagg' INHESP? H@gfbﬂ 'Pﬁ’,‘eng'BPefe%%_&P&ﬂnéf‘{sa&é’é%

flane, opti taahbylasihabridy Goniptiitions oPthedMiéhfion 86mpiise rebink igrivéckiesrm Irégwable
applications for the thernpplastic markin npositions of the inyention 1

K Co
s are in hof®SRHIGESSKER B TN ASTHAtMeS 'RF'H@',"(QJ weed kesin, talhpih GumEosing 1asin Rfersh o
nel t hand apBiukR@nHRPANERE terptes, 01 QérRdtiViator BBER. ARIHARE, dtbMafié 8r p@ES
applied by spray or éxtrusion; marking of simnulation/training roads for icy
surface driving; preforned extruded traffic synbols (such as arrows,
|l etters, etc.) and tapes (such as for tréfﬁpc’safety, i nformation,
decoration, etc.) (also called premarks or hot nelt tapes); marking of
flexi ble and soft sports/playground 20 surfaces, such as tartan (for
instance, in the marking of tennis courts, outdoor and indoor sports
floorings, etc.); safety markings on ships, oil rigs, etc.; and reflecting
traffic safety coatings for tunnels, concrete, netals with glass beads or
ot her reffecting/self-glow ng




pignents. In one preferred application, the subject thernoplastic Jkgkﬁﬂ% 1
conp03|t|ons wll be 25 enployed in enbossed road marKki ngs. ]ﬁgpg ed,soad
- mar ki ngs a0 PRy by extrusion of a marking conmposition onto a§§ur%a0e
applying reflective particles, such as glass beads, to the extruded
mar ki ng; and enbossing the extruded marking such as to create channels or
ot her ri dgedphaBaciiomatibpsiedeunnbasatfeciifiers desalsabbeful inthe biatertdogypopeoiatdiee
enhanced ct
par 1 cal ar tyeisoiaglie AR CorhSBRHE oFibben: Hephéehih REBHEL STsetils of
t he i nvent ihgdrogamoadesint mgiedes aipha-emdiiod stycbrreoaelmamrhnmdeqndl unbaetncbes Csas
they provide the requisite degree of flexibility, adhesion, and abrasion,
even under "8I GodRpBRt 10 ’@S'Egrﬁﬁ welbarsstyrenicand hygrageppied perdiiisations efgsush701
PCT/ US98/ 2~ 123 The follow ng exanples are provided to illustrate typical
enbodi ménts of tTﬁéklimmin@manMcprabemg@thqumtairaéré@ te bayeg @ ¢ingant ball seftening o
its scope.

et hyl ene p(?logln(rig?é@&éjrtgg%fgepgge I'n a a%’hgg\%ﬁoﬁ ﬁalﬁﬁgﬁtg ﬂ?@%@?g@'c

Publ i cat i orma©peeate @dRBwVith mhof&nmgspcamgreatbemamabom ‘80°9m'epammpipﬂy csefuldo

Serial No. .08/ 784 68 ar 1997. .The re f r t he
o epar at 1 of GBS iesile Seudh o B4 hder Prppaittor MBS i B
prepari ng td@mmls"tlbﬂs biate prdseatihvdntion) gericutdrywissreonip b simgleshansogemebos | ows.
to Catai aration Part 1: Preparation of TiCd 3(DVE)1.$ The apparatus
(referr@d teé”ﬁ"é‘ef-‘@‘i"%f'”\%grp@m“%ﬁ YtH2¢he hood and purged with ni trogen |t

consisted of a 10 L glass kettle with flush nounted bottom val ve

head, polytetr afﬁ%é‘?%@f‘ﬁ?ﬂ OfpopsRiithe @Pﬁﬁ%'a%{ﬁd“%'ﬁnﬂrcé’fm@é%%%f)ﬁf‘% '“Ve”t'°”
(bear i ng, $hé bleterfétiaBRfH ger)asmlesﬁr-EBSmﬂ%%K?aNﬁfaﬁceHBWBQ@rdta%ﬁlf)flriﬁ 1688 with
stirrer conponents were put on the center neck, and the outeéer necks had a
refl ux condegrgesing @fsmailc\mmcmgrq alse useful, patticulary wheea seeendsterkitierior a

t her nocoupl enat ed di met hoxyet hane (DVE) was
added to t N P?‘%&?%'p‘%%ﬁﬁ&*ﬁ%i"s RS drybox, 700 g of Tid 3 was wei ghed
into anequali zi i e

fromt he drybox, A]gl g &Qﬁ '%rgigtqug o%ﬁ%%f%%ﬁlwf éakgt{ it é°"‘8?’§"%ﬁg’%%ﬁ%5§{£§&§&i
The Tidg vWaShexd@etﬁsb&sarutzti@wandLahm resine o umprbvsextrudab(yty. fiexitility werkaloitityt oron
was conpl et S sh e

t he fl ask. Ch%gghi ??fe%fa%v\g g ggﬁ é(;\%\\/\lle?t Omaths?t%;‘s@rz)e \r'}‘ﬁcti;E %\ﬁﬁéd;{
heat ed to rwélbinder Eds:epmmérmbf mbamgeabpfastmmpmlrm eom;mosmajnenlamwnts'ﬂpetomoMelgm

was heated for abou r oIedtoro mte ratur he ., soljd wa

BT oved to REPeTtorelarbl F Binsc i nt Serte AN B Atel IRt MBS B
Ti G g( DME) 1péreawsofl tré bm'd@r Ebrﬁpc&ﬁanﬁoﬂlﬁb ﬁhebrhti@laﬁt‘iﬂ mdrkuaedsdm;a:suehe Wtiletthe nsof
[ (Me4C5) Si Me2N-t - Bu] [ MgCl The aP paratus (referred to as Ié’ }J}f\lﬁg set-up
as descri be®f QQJPStIQJZf”%QR?'@B?' YVH%"E 13 %@Ke%l'tz"é'"%@écaﬁbbﬁ proMl]d;e HR der

equi pped W ¢dmSeaninCaRourtlof bl IBAsti 1NwéiRt (feREER preRfdbly aNbadtRavaighiterdert ks
cont ai ni ng condenser topped with nitrogén inlet/outlet, vacuum adapter,

reagent 30 addi tTl@é‘piaﬁf?&zer%@fﬂ@éi%?h@igun@@a%ﬁ@ﬁ?ér’ﬁbleﬁh@nf ?a‘it‘fre\/\@eh@%i?d
with 4.5 L of toluene, 1

PCT/ USOR/ 22liquid ngswze(rmwﬂmﬂmmnn pilgpolyaytens, an !@n%elagtomers FrigBtisizer n
Et 20. Tgf Mhird érlrfe‘;)éé@a?l A\\; c%é is wHih érg?o\/?mlﬁrﬁn@h!: ngnltﬂ}]d%léh ofef pdrﬁ'ﬁlﬁica
ed fter tour

trap coo to - ours, 1 eterrperature e m xture had
r eached 75Cor maphthanieinchafactasi Slastigiger ails@répreferablydew invalattityotranspaeeRd was

added to thg Noke b bbbk B S8r 4k 1¥8sible® St iusB Bt biastidiSerk H MRLHUMiBH afbohi t €

contemplates the use of olefin oligomers, low molecular weight polymers, vegetable oils and

their derivatives and similar plasticizing liquids.

30 When a solid plasticizing agent is employed, it will preferably have a softening point

above 60°C. It is believed that by combining the homogeneous ethylene/c-olefin
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5 solid. The solution was allowed to cool to roomtenperature, the %t%f"?aﬁﬁﬂz
was al |l owed t ﬁ ttIe and t he super nat ant was decant ed fro FWS ,QJ. |,g The

- [(I\/E4C5)S|W9f 2 0I§’>u][l\/gCI]2 was left in R2 as an oft-white so 3 art 3:
Preparation of [(rl5-Me4C5)Si Me2N-t-Bu] Ti M2 The materials in R1 and R 2
were slurried in DME (3 L of DMEin R1 and 5L in Rto 2). The contents of
R-1 were tiPERIVPeRN 8 spitable tickifying tesirpite saligilastisraesicadstdcydaheyane om

val ve of t f The
i ni ng. e e| HbB%alt tlagittseh b RIS et ReRIeHE el Cogilbonr ARV be |y e
dar kened cRARRY pt tepnperaluegs beday HR2ARh peadérebly belntv 100°Ct eAithenalt arled-cycléhekanese

from21 C 0 h a

dr oppi ng f%‘ﬁ‘ngﬁgblr@é% oat?e Cc|§F’r‘1 a C(Sﬁoggn? %ﬁ'g'r'yg atllgb_'? Eljo?nr een'lcgﬁgj\;\%% r‘f@.ﬁﬁ{%

fol | oned b)améléeazbflekrmﬁsa)lk eXerhplifiegl, ahy é?ollki’lmﬁfmg@brthat Witﬂléubwmmhtls&mw;%ll@ze
terrperature I Ncrease Ct 5C. The m xtur stirred fqor .30

i nutes. v RAh EoTPadebiiionlasde Bampeaior sbtitie ol pleslfisrpiha May be
hydr ocar bosuitablelfpr Mplﬁﬁﬁ&dar’éme%bﬁbéd iRER.04PRi 1D8\BICantTER 0l 4104 12281 otipn

cycl e was repeat.ed, %h 4 | of solvent renoved and 5 L of IsoparTME

hydr ocar botsSgado H- & FHEEGHRRANYac uum step, an additional 1.2 L of sol vent
20 was renoved. The material was allowed to settle overni g_.ht then the

liquid | ayer de¥daxesmaviecsefidly eaplaysdin fedinder companent.otine theemapiastiont i n
R-3 wagy r epmmaih émﬂsdsnwéw e ;s}e!;aﬁwean&f Bﬂﬁlcﬁﬁhy %e%&ihevrﬁépléﬁrc%&mt ed
with Isopar E this material was transferred into” a stora? l'i nder.

Anal ysi's i eriNpesitian is intendeskio beirelativaly tack freg uppn aaeling ang e wmwrg sHemas tam

1 o, S0 TR )l g o

hydr ocar bounsefultie ttepbindéraenmpenent efrieé merra@blasjlcm&kmgiwmpmmeds giitie preseotium
and re-ext r ed
o st o ageBan il bAGRFLIEE, MIOSarahnaldt, BB HBE AP BRBE,
and a vul ubppn:fduéts&:f[po()@trmé wmalreua M rsIléssJ\lbé@B})SD MEBé&\wex Bupresaftan theTHnnd;er

gi ves an overall vyield of 2469 nol es of [ (~5-Me4C5)Si Me2N-t - Bu] Ti Me2

1063 g. ThP%mP%“‘%i‘tYBa"ﬁ)éF"@Hﬂ‘tle% brR 1§@eEﬁ¢BF%XWelS§§@69fBWb{VHES% theg Fl?r'f?%mb«‘éd
as 11 00 weht, wile B ROpmoM, RRLPREQKIFE, WIRN iybRailPDe BioVidedTEh oA%LA3
Pol ymer A was’ prepared in accordance w th | owm ng procedure and
utilizing phetleasidtweghtnaiernt pyaterably atﬂ@a&tﬁ wmghtanﬂrteenole The et hyl ene and
t he hydrogen were tonbined into one stream before being 5 introduced into

t he diluent m xtAlgcesuitableiare ultra-loW nyjeciay veeaght redhyéeh ey -diefio interpolymerg prepared
exarrpl

Compan) a8 e A oraHERSq EpORaTLABhEE bR Kby e HEBORE es,
m Xt ur e wasSucbhbmogensdus walgeecasaweli as$ processes dargireparinpreachmbibaiogeneqilsexaxesd

cocat al yst single streamand were

ont | nubus BY° Foi e BHnP Fapied i, BpRogietiE Wbes 8 pSilbt © Bifatinic waxes
tris(pent afahd@wt&lmwétwenahemomwnbadm integ®lyined waieg/ Wwill bave aM,, At oftfravm 1i5n
| sopar TM E mi xed hydrocarbon, from Boul der Scientific. A um num was

provi ded i o Bifeptefenablyffram 48 19td-2n of nodified nethyl al unoxane (MVAO Type
3A) in heptane, which is available at a 2 weight percent al um num
concent?fat i on fr@m%@omw&em@rhecﬂmen etbyleng hemppolgmerstorrirterppbimers of me

was al | O‘Ne%ﬂw?é é;&f%gﬁtaa(#% Tﬁ@ﬂo&ggﬁfe@ﬁ%&axtvﬂll hg\?EC+ nBFn'bQF a\%é?a e

i ntroduction |nr} I’IZ&’[IOI’] rea I'n"eac nmeri za

reaction) trh&eé&@:%@ibhﬂé%ﬁnﬁﬁ%OU@SprB@Féi)I)ﬁleﬁir@Htso@b @h@h’hoﬁ‘ﬁéerli&dt@ v&a’&eawall
MPa) . Ethyl ene content of the reactor, i'n each polynerization,

reachi ng stWRiggllyhayea numerr?apmam@ep%ar th@éﬁﬂie?ﬂcﬁ@g B’ﬁ&fﬁ‘P'V@{‘ilqaﬁt B e

One. 20 After polynerization, the reactor exit streamwas introduced into a
separ at or wher e Homogeneous waxes lead to a low polymer and formulation viscosity, but are

30 characterized by peak crystallization temperatures which are greater than the peak
crystallization temperatures of corresponding higher molecular weight materials of the same

density. In polymeric binding applications, the increase in peak crystallization temperature
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the nolten polyner is separated fromthe unreacted conononer(s), unreacted
et hyl ene, unreacted hydrogen, and diluent m xture stream Tl} ;{Ebg,gn
- pol yrer wa¥ sgalﬁgé)(!]uently strand chopped or pelletized, and, after being
cooled in a water bath or pelletizer, the solid pellets were coll ected.
Tabl e One descri bes the pol yneri zatlon conditions and the resultant 2s
pol ymer priéasiatesto & inprriapa@ heat repslapes improxed cereatiesisiaaee aind impoged spear

I ™ | abl f Ci ba- Gei - 19 09
Alr:)gRaggéz &%g@/fa@’%?&?a%?{w%me P?:\'Il'ﬁIISQEI Zi 1r28mPoI y?rer lb\g¥ot al Et hyl ene
feed (Ib/h ko 0.91
Foed 10/ (I rlolf s B G d 865 Wb eelhiklor, (0,
( k?/ hr % ) 2I Gpt(onamm)c{imgnmgzpmetm?fml:aﬁg per(daoﬂt aqu)ElnCiﬂIlta)ln(ZnﬁBW égy nnteatlhgataﬁe
ratio ercen . uen ene, . ratio as S
ot oo EPRiplnd Pl o 54 pBE SirkBhicd msARreteh (AR BishAg, A Bh A o
E E /1;]1) )C;)chcblml%sgrldwaﬂeﬂétro@bIo@rbohplpq{rbt&?.(;o—oa,taﬂdmga%vfg:l Qvafr tataeg;cl(lydMMne can be

r m.concentrati on um, n W rafe
1B/ b { kahted faanacscon) B or c RpieSPrpBle ScoTpeLings AL cartHie ahlcrst onsh
in react orc@ﬂébﬁyn@&élﬁﬁm(twbﬂbbx;me@@a@térhyaﬂm ¥8RFs sleNPilr ¥alts, both metallic and
(gl cnB) 0. 873Pol y melt viscosity at 350F (177C) (centi poise

(o ans/ ( cnPRERAlE) Brstrrabiiahe B1gamA reRsBcERatans Q‘W%UEWGH%?@J%H%“
heat edsd 0 4ARE dafochyP4RABAHEoFSKRlati ) corb ik SRIRR alkle, IAirEPRAfIL 0 avoid

|ntrodu0| ng air bubblés into the nelt in the anpunts indicated in Table One
(A) . Pol ynBiethacrdicaitaagpic: aietanig. Imetiy! gedenie tamg| cinnamic aeid apd thaypanydtde. ester ng
a density o IR ; h DOl ;

ar ame) crres Snd) A PSR . MR o iRt Ik ghtioftEd Ane AR b SanS Cmpound
tacki fi er centEnrgradedst 0fe kthginicagisaturationi dngtsat éeaist ome Earkony! Graswpi cal

Co , and hayj ' / 0. Vi j :
cent po s (75 danrafEd biogfie omphed oGifiEnc hag soab by plerd gl i
ﬁo as 9dAPIBa§l(t20V\(Eie&ﬁ\lt percent, E?ﬁ?a*btéwad bly-atleh2R0. as?jeimpercbnobafcmmme) and

t 8 t 7 tist 40C.
The wax | s SPOPREaveisy o diedragneryPe HISeGRomRe e E PN EREBhO | ea
Si gnal , an@nbautamgd argamcl d@SHﬂSo\dh@ e@mehty:aafvaﬁpﬁ cmném@mjes Bul(@plcally it does not

rams/cm~secon at. 140 a Mettler dro
30. nt of 16&0%%5’) h%we)ghan%rcw Wﬁfeéa‘?‘)ﬁé{ﬁ%s et %PE%ﬁtWW'B@eFF&PEPPE M Bydri ge

Ti 02) ruti |p?efe,%b%t d@égjn&leggee@\@b@ﬁgp&c&m are avail abl e from Kronos

Titan A/ S. lom’te is provided as M crodol M 200, made by Mcro M nerals,
and i s 28vai | abl dhergwalsatas graanicTeanePonsd caa ke grafteshte iieieelyetaylene by any known

sodi umf el d Vest gl as,
20 G mee - a e iausieAineg fosghiRlntEBCLBRENGASIAR Sald OB, PiRirk o)

per cent) Tacﬁﬂ 94,5091 0Fwr| examplendMha e 1 patent2hespdiymeris intragiuced inde A dwo-yoff mixer
anatase a?‘n%n%ra taFg ?er%éé}gfﬂ.?é 9 ébec. bI‘i“@qﬁ\g:gturated organic compound is then added

along with a free radical initiator, such as, for example, benzoyl peroxide, and the
25  components are mixed at 30°C until the grafting is completed. in the '509 patent, the
procedure is similar except that the reaction temperature is higher, for example, 210 to

300°C, and a free radical initiator is not used or is used at a reduced concentration.

An alternative and preferred method of grafting is taught in U.S. Patent No.
4,950,541, by using a twin-screw devolatilizing extruder as the mixing apparatus. The
30 polyethylene and unsaturated organic compound are mixed and reacted within the extruder
at temperatures at which the reactants are molten and in the presence of a free radical
initiator. Preferably, the unsaturated organic compound is injected into a zone maintained
under pressure within the extruder.
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“ to Exanple Two (Spray Thernopl astic Marking Conpositions): The foll Bv& r@R 2002

conposi tio repared in the nmanner set forth above w tha5REeI 1250
. Exanpl e On@.%g%ﬁ?ﬁm B, avail able from The Dow Chem cal Conpany, |§s a

substantially |inear ethylene/l-octene copolyner having a nelt viscosity at
350F (177C) of 2700 15 centi poi se (27 grams/cm-second) and a density of
0.892 g/ cn8. Théhe peidrBpstigaalizedpaivethienedsptesent ipike bipdercspmneaeatinfadr

: oo | ope e . IR o
viscosity, .heER I8sPBER bebtgt ht atg}gg?\ggf@reraw i8Es gh%ﬂ% M@&ﬁgy&ﬁtgﬁgﬂe e ! S

measured using standar I nst'ance) using a
Vi scomnet er agiddeictionaiizedpplyethRigneds optimal, wihieh itgpiutilitied, iNeill tgigically @propidedin a

Vi scotech an Zhoun § 8 4EE: 3 pelBnE% 40Dl BRSO 22123 ppeometer i th

Vi scosity neasurenen ei ng pe _ and usi 0 ETC

1871 Anhex 9. TAGY BonP auienE v {TRaRYh B ntefgh ARl b el B b lalia B =

and col or twondemiahe$ioneeenvas preferrédiclasscoi mdyetitylend ik thees sVt itoat g EN

1871, Annex Ther mopl asti c--Met.hod for testing trichromatic. cqordi nates
Nl T sl SR e e - B ferp B e s B Ska i A B S BEP R ¢ o
the shape defaiysedSidh gol@ttiyerle withaes iaf M, j/M [ Eiafon €S tb12.5) peereddiCilonitigoTest
Met hod VWWMB 502:1993- to Thernopl astic road marking materi al s,

determ nat Réh of a tensile bond, except that the test is perfornmed on
concrete) instead of Marshall test specinmens. The observed properties are
set fornoh in thd@heglolysttyrepeTatidrdo Anio:fufcibhaliZBtion, Mill gefeSabiy|hava Sawpiber

igggc"?i‘lg}’g)%rgﬁg %%léc‘b‘?é‘rtmi;e?&h?éass th& 805, $P2r826R144e 1h338806: a2 20% tpRily hal a
number average molecular weight of at feast 800, preferably at least 1300, as determined by

gel permeation chromatography.

As is known in the art, various other components can be added to modify the tack,

15 color, or odor,, of the thermoplastic marking composition. Additives such as antioxidants (for
example, hindered phenolics (for example, Irganox™ 1010, Irganox™ 1076), phosphites (for
example, lrgafos™ 168)), antiblock additives, pigments, and fillers, can also be included in
the formulations. It is generally preferred that the additives should be relatively inert and
have negligibie effects upon the properties contributed by the homogeneous linear or

20  substantially linear interpolymer, tackifying agent, and plasticizing oil.

in addition to the binder component, the thermoplastic marking compositions of the
invention will further comprise at least one inorganic filler. Fillers which are useful in the
formulations include sand (quartz), dolomite or talc, carbon black or graphite, calcium
carbonate, flyash, cement dust, clay, feldspar, nepheline, silica or glass, fumed silica,
25  alumina, magnesium oxide, zinc oxide, barium sulfate, aluminum silicate, calcium silicate,
titanium dioxide, titanates, glass microspheres, chalk, and pigments. Of these fillers, sand

(quartz), dolomite or talc, glass microspheres, pigments, and mixtures thereof, are preferred.

The filler will be provided to the thermoplastic marking composition in an amount of
from 40 to 90 weight percent, preferably from 50 to 90 weight percent. In particularly

30 preferred embodiments, the filler will comprise a combination of the following: 0 to 60 weight
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(51. 75) Needl e Penetration (s/10 nm5 - 12034.562Lumi nance76 177.578.078ARR 2002
coor di nat es(& %ﬁFl gure 10. 324/ 0. 3440. 3251 0. 343Adhesi on (N GgAL LK than
. 1.31. 420. 98456t forth in Table Two) the fornulation of Sanple T
satisfies each of the targeted criteria, making it a preferred relative to
the formul ation of Sanple 2. Exanple Three , (Extrusion
Ther nopf asPEFRAT $arid-§ tTd AP peicenidmgmitarpictaicod ta P wmgighd peroent glagssmigraspheres,

prepared i ove wWith respect to Exanple One. Polymer
B, avail abl'e from any, is a substantia -
| ab "&?%%%9%"[@%;@5‘%15 pOOnrp y b lly - 22 009

APR 2002 WO 99I | ymer
having a nelt v%g%%gllt b @@%&?{%@9@3&%‘?;%@@ @’%*8@%’2&“*‘38% Y

gr ans| cm-satobutgs, wmflact;imgs?rgan:ohllé} v3ibBe gnphdyed. T@eetpla?rcnmy@sefénedrmﬂlebhh@
conpositions are ed for visco enetratian ance,
colbr: " and assrts BlEHis SaEE mbabere ihdha PPGLB R EENE HierE et
][elslpect tqum;@npb [?ﬁ p'FMde_lgTingh@TIﬂ@mwpldswmﬂﬁg b@%pg&‘lt&)rﬂﬁtanfa\)}ﬁddmt bfk?ttlé‘at:[t 520 -
ol | owi n abi ree: Ta ree | e 3Sanpl e I SCO !
(cent i pos &g PAHEG RESERbNRY 5040 HeltbbBe orieand Mot Prsfaipbly ahisab Sty agh
(64. 5) Needlpardanet hiatdi@ptivieSih aﬁ'ﬁ'llﬁerW%ES?‘riﬁﬁdé&l‘tBWﬁZ%oﬂZﬁm%BSth' or
coordi nates (x/y)Figure 20.32410.3430. 324/ 0. 343Adhesi on (N nmm2) greater than

1. 31. 420. 9FOMPARHPR MFALAMEENt BOMRATE MAMEP: PHFIBESINNTRSrepan Epmaemni he

manner get afnﬁrrﬁ&tﬁpé?lé%bwrﬁd‘mb?‘eﬁﬂ%%%nﬁ?gﬁb t One. The polyners utilized
in the binder forrmulations are as set forth in the follow ng Tabl e Four,

wherein each i s o H?w r
avai lable fromT e%@hg?%ﬂ]ars Wl’ll%ﬁéallﬁbmé ehijn Qﬁbﬁm%%e\%)é/gg 0208t7%f1the

formulation. One suitable extending filler is dolomite cIay When employed, the dolomite
filler will be provided in an amount of at least 10 weight percent, more preferably at least 20
weight percent, and most preferably at least 30 weight percent of the thermoplastic coating
15  composition. i’he dolomite filler will typically be provided in an amount of no more than 80
weight perceht, more preferably no more than 75 weight percent, and most preferably no

more than 70 weight percent of the thermoplastic coating composition.

The thermoplastic marking compositions of the invention are advantageous, in that

they may be readily designed to be applied by the various techniques used in the industry.

20  Forinstance, the subject invention has permitted the development of a single formulation,
which may be usefully applied by extrusion, screed, or spray techniques.

The thermoplastic marking compositions of the invention will preferably exhibit an

adhesion, as measured in accordance with the techniques set forth in Example Two, of at
least 1.0 N/mm2, preferably at least 1.2 N/'mm2, more preferably at least 1.3 N/mmZ2, and

25  most preferably at least 1.5 N/mm?2,

The thermoplastic marking compositions of the invention will preferably exhibit a
luminance, as measured in accordance with the techniques set forth in Example Two, of at
least 70, preferably at least 75, more preferably at least 76, and most preferably at least 78.

The thermoplastic marking compositions of the invention further exhibit good low
30 temperature abrasion resistance. The subject formulations exhibit improved low temperature
flexibility and low temperature adhesion, and exhibit improved smoke and low odor

- 15 -



: 0.9 APR 2092
Tabl e Four PCT/hS98I:.2123 Density (g/cnB)Melt viscosity at 350F (177C)

(centipo~se égrarrs/cn%second))Pol ymer A0. 8734300 (43) Pol ymegcf@ ?@
- (27) Pol ymeYO & t8hpar at i ve) 0. 8701000* (10) Pol ymer DO. 880500 &SR ymer

(conparative)0.8801000* (10)Pol ynmer FO0.8901000 (10) *The reported val ues
are nelt indices (12), in units of g/10 minutes, as opposed to nelt

Vi scosi t i @sopeTties atihghmiepipestires mihk isngectdopusgationsreghiatt e beead petestihl Fange of
viscosity,

ol ar Sj n.,accordance
W th the’ BPREEHGT 1REERIRe BRrsheD AR Berifst ol Bl e0 R 2. BpBbpRssd
properti eshemn euitile foprapplidation be dfffetdrowmeags. TEbI iastahve the aiifty of tH DnifditidR 2
WO 99/ 2072 Tabl e Fi S98/ 22123 Vi scosi t
200CNeed| BWH@WE%X‘P‘%?'A&H’? %ﬁ%ﬁ(‘%’@ﬂ?’iﬁ‘%ﬁéﬂ?ér‘%t“’r”é’?‘?’ﬁ‘h‘&%?o‘?fcﬂbﬁé& QRS ( gr
ans/ cis s € ¢Rek@E ke EQitdB1d (o glmtls@bﬁe%suorﬁ&ﬂﬁﬁ techhiGBes; WiiBhe ability of the
t han(40-60) 1. 3Sanpl e 653505 8.10.323/0. 3411 71%J Pol ymer B) (53. 52 Sanpl e

710770077 8WPINHPTE @@awe%hﬁah%#RP@W*_PO?GWWFPBH%&FNG) &empgratures of

87350077. BRoa %@é&qa%tﬁ%ﬂrﬁéb@f&%ﬁ?ﬁéaﬁ@@b%prag' coating techniques. The
972755.577. 60. 324/ 0. 3430. 93( Pol yrner 27.5) Sanpl

101005067 puBBcERBNWaBARAre B Coraphirrasisias) 010 pBkUPo Ryt wthE Sefgsally exhibit less
LraD oS sl visiabhlyve(glud B SRIHElEh Jack fie RotmodutRTRL & |e\é§ r;i)loﬂrn?er

preferred e e thernopfastic
Cormosy1on S K GOSRER S 0 B AR 1,
Pl ast . Vi sdedhniqueat |r286dti¢re e syiject éornmlattbnsrmg(borndoﬂd)éﬂ)as?ﬂr@ﬁ:m@dﬁpésopo -
8 en AP BT AT
1Adhesi on dﬁmmwhnﬁar Sorive applieeichressudé) a6 byolting.5 0 9 APR 2002
Exemplary applications for the thermoplastic marking compositions of the invention
15 are in hot melt extrusion road marking; hot melt spray road marking; hot melt hand applied
road markings; colored hot melt marked bicycle lanes applied by spray or extrusion; marking
of simulation/training roads for icy surface driving; preformed extruded traffic symbols (such
as arrows, letters, etc.) and tapes (such as for traffic safety, information, decoration, etc.)
(also called premarks or hot melt tapes); marking of flexible and soft sports/playground
20  surfaces, such as tartan (for instance, in the marking of tennis courts, outdoor and indoor
sports floorings, etc.); safety markings on ships, oil rigs, etc.; and reflecting traffic safety
coatings for tunnels, concrete, metals with glass beads or other reflecting/self-glowing
pigments.

in one preferred application, the subject thermoplastic marking compositions will be

25  employed in embossed road markings. Embossed road markings are formed by extrusion of
a marking composition onto a surface; applying reflective particles, such as glass beads, to
the extruded marking; and embossing the extruded marking such as to create channels or
other ridges. Such embossed markings are desirable, in that they provide enhanced water
drainage and improve nighttime reflective properties, particularly in rainy weather. The

30 thermoplastic marking compositions of the invention are advantageous in embossed road
marking applications, as they provide the requisite degree of flexibility, adhesion, and
abrasion, even under cold temperature conditions.
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' . . o 09 APR 2092
WO 991 20701 PCT/ US98/ 22123 The fornmulation identified as "all-around” is

desi gned tgu?ﬁg syit abl e for application by extrusion, screed,,mc;{]s@m;a‘,_r2

- techni ques e or mul ation identified as "spray plastic" is designed to
exhibit preferred performance in spray applications. The fornul ation
identified 5 as rofiled" is desi g{ed to exhibit preferred performance in

extrusi on appl i Eag fARYinggramMPisSAIE RIGVed tadivstratedypieal emiodimentastthe | s

simlar tOan/B@llonalahd ﬁFéJh’cﬂ(ﬂ'\terf\deer|s§Ne0‘f§)l|nﬁ?§Ca%HB'lt§Qcéﬁ@t an alternate
pl asticizer is enployed. The fornulations were prepared in the manner set

forth aboveraiy r&hoh%?%%og%ﬁe@éaéfﬁh@ﬂ@%hgn@ré testing was conducted using
t he measurenent techniqués set Torth above 1o with respect to Exanple Two.
The formul ation t I

The dat a measur ol oo eRe s Be idhe Ry o breparkdiih BRodiakie W fiHhodafye
0 s aP~5 zoohPWDPyblicativp WQ 9126287 \Méhich sl aquixateahte ¥ :SCPrtansdgpiication Sgrial No.
lierTr adenggpg:@ gnrﬁ@(g ?ﬁEUarm-a hga'q%¥70hem cal Co. Polyner A as described

?:L)ove8 POExxoln em cal Escore RMC resi n10. 50Esso (Exxon | ad
P | ' 1. 00z

Chgm ggner : ggl [ ceélag&%fdt%%'cthg#rgpaa?pdnl %ﬂ@%rﬁésu%f di oxi 3 uti | e6. SONgr%e
| cM d . 00.

Vest gl as300- 800" I biedy MR S e A AR RN s S e

E' hit-SpréioRsastic Su |ierTradenaneCom onent Wi ht The Dow Chemi cal
Co. Pol ynmer A9. 50Exxon Chem cal Escorez 1102- RMC resinll. 50Esso ( Exxon
Chemi cabPrinol 542Paraffinic O 3. 0QAlalvseBreparatiah Pol ace 573Wax
11. O0Hul sVest owax C-80Wax 2i .00Zakl ady Chem cane "Pofice~ S. A
Pol andTyt afadit: F@@minatuamoum@(DME@lp rutil e5. O0ONorwe ian Tal cM crodol
M 200Dol om te 110 OOSt rabr uken ABA- 40Do| omte 259.00Total fornulation
100.00 - P A f ed
| i nes PCT/ U898I 2212 S{?tl [ er'el'l\r{Qj gﬁ%%@c‘%%ﬁ'g{nfep I R hogérahH%hgqbgnvggharﬂfr%ér{
it consisted of a 10 L glass kettle with flush mounted bottom valve, 5-neck head,

polytetrafluoroethylene gasket, clamp, and stirrer components (bearing, shaft, and paddle).
15 The necks were equipped as follows: stirrer components were put on the center neck, and
the outer necks had a reflux condenser topped with gas inlet/outlet, an inlet for soivent, a
thermocouple, and a stopper. Dry, deoxygenated dimethoxyethane (DME) was added to the
flask (approx. 5 L). In the drybox, 700 g of TiCly was weighed into an equalizing powder
addition funnel; the funnel was capped, removed from the drybox, and put on the reaction

20  kettle in place of the stopper. The TiCly was added over about 10 minutes with stirring.

After the addition was completed, additional DME was used to wash the rest of the TiCl, into
the flask. The addition funnel was replaced with a stopper, and the mixture heated to refiux.
The color changed from purpie to pale biue. The mixture was heated for about 5 hours,
cooled to room temperature, the solid was allowed to settle, and the supemnatant was

25 decanted from the solid. The TiCl3(DME)¢ 5 was left in R-1 as a pale blue solid.

Part 2: Preparation of [(Me4Cs)SiMeoN-t-Bu][MgCllo

The apparatus (referred to as R-2) was set-up as described for R-1, except that flask
size was 30 L. The head was equipped with seven necks; stirrer in the center neck, and the
outer necks containing condenser topped with nitrogen inlet/outlet, vacuum adapter, reagent

30 addition tube, thermocouple, and stoppers. The flask was loaded with 4.5 L of toluene, 1.14
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" Co. Pol ymer A8. 00Exxon Chem cal Escorez 1102- RMC resi n8..00Esso (Exxon N9 APR 2002
Chem cal Prj Paraffinic O12.50Allied Si nal Pol ace 57
22123
- 10. 50Hul svgwé’%gﬁ’%c- 80Wax 21.00M | ' st ekFi nsi kt d ass fi berl. %ﬁggﬁyl
Chem cane "Police" S. A PolandTytanpol ROOLTi tani um di oxi de
rutil e6. OOKronos Ti tanKronos 1002Ti t ani um di oxi de anat ase3. 70Norwe i an

Tal cM crod#1© WE@@BB’I)%M%E‘HIH@-(?@Qter-%ﬁ)mmb% MAs%rMuﬂbm BleC: eT R mixsgsWeasaben
Vest gl as3 800 rm' | as e 30..00Tot | afion 100.00  Tabl e
Tom O S Aot ST S E L Toufbs B ol B ARG ot 2447, it s e

ht TheSDg\(l)v-Btgl‘tg?‘ral@e cffmd%limrre MaASewElﬂgBﬂC Chzmoegﬁidlilﬁmeé @ithel Hehd@brwas turned

r esi n8. ut ene i | | sVest owax

C- 80Wax1. d&%ﬂéf M\éﬂ% MQ “‘?)EPR E%"'"%SSB!““%|'%§H!|“rg9t'amf‘olo"ﬁemnﬁ>ftaawhlﬁﬁn

di oxi dg r uddiitieFTnO @dRmbN Rak alowsd BN @d@bmwb%@mu@mhben&éﬁal%taua%al&?n
ABA- 40Dol onmi t e 228. 00Swar co Vest gl as300- 800 mm nterm x %ﬁass

beads30. 005Edieaand dhereiRarpANtWRS dgsantedfgpm the solid apke Hhie 4(40) it epdi7icBuUlMgCl]o

PCT/ US98: 221" .Tapl e El eye orrrance of the Thernopl astic Coat ng~
Conposi t i o‘ﬁ% lﬁﬁd’&lﬁ‘b}r?é‘&o i qﬁ'te Al I -roundS ra lasticProfiledAlt.

Pl ast. Viscosity at 200C (Cn%tl poi se rams/cm second6275 (62.75)"' 4525
(45. 25) 12408t 81 Pagraration FA(nPsYiewesiSiMeahrt-BubiiMen (s/ 10
nMv7494653Lum nance84. 583. 880. 878. 9Col our coordi nates (x,y)0.322 |

0. 3420. 323 I 0. B3 hadtidld inR-3430 F824ve#e Sludied in DMHIQSIL oD iRz ) aind 2. - R-1. 1
** *No res L‘ﬁ‘ becgﬁri fI'g %oxy aot cured ** H&terlal broke; it

di d not® | 00seNerPEHRTHE R edrapn 8"§ B9 Bed “?'ﬂ%éﬁ'ﬁ”ﬁfﬁr € 998BACEA & eped
above, andpditsn P&eS ofthenl Li fidskchnidbriehs? thexieay &tﬁenln\é%rh HeBOW Hadu, Chid rRRAtaining
within the SF?éII‘It and scope of the invention will be gﬁ{arent to one

skil I ed i nmemabin- 1A¢t€t§d~%ﬁhﬁe|°yer Wi addiirnabPMEs eThenRixiHre darkenad auiskly to a
limted onjyed¥difibwd olbPlana\hd nfderatife inR-8Fose from 21°C to 32°C. After 20 minutes,

160 mL of CH,Cl, was added through a dropping funnel, resulting in a color change to

15  green/brown. -This was followed by the addition of 3.46 kg of 3 M MeMgCl in THF, which
caused a temperature increase from 22°C to 5°C. The mixture was stirred for 30 minutes,
then 6 L of solvent was removed under vacuum. Isopar™ E hydrocarbon (6 L) was added to
the flask. This vacuum/solvent addition cycle was repeated, with 4 L of solvent removed and
5 L of Isopar™ E hydrocarbon added. In the final vacuum step, an additional 1.2 L of solvent

20 was removed. The material was allowed to settie overnight, then the liquid layer decanted
into another 30 L glass kettle (R-3). The solvent in R-3 was removed under vacuum to leave
a brown solid, which was re-extracted with lsopar E; this material was transferred into a
storage cylinder. Analysis indicated that the solution (17.23 L) was 0.1534 M in titanium; this
is equal o 2.644 moles of [(n5-Me405)SiMegN-t-Bu]TiMeg. The remaining solids in R-2

25  were further extracted with Isopar™ E hydrocarbon, the solution was transferred to R-3, then
dried under vacuum and re-extracted with Isopar™ E hydrocarbon. This solution was

transferred to storage bottles; analysis indicated a concentration of 0.1403 M titanium and a

volume of 4.3 L (0.6032 moles [(n5-Me4Csg)SiMesN-t-Bu]TiMe,). This gives an overall yield

of 3.2469 moles of [(n3-Me4Cg)SiMeoN-t-Bu]TiMe,, or 1063 g. This is a 72 percent yield

30  overall based on the titanium added as TiClg.
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0 9 APR 202 Cains: 1. A thernoplastic marking conposition conprisi rggg ‘QE‘B 2002

from 10 to“%g 9%17(ght percent of a binder, which in turn conydS@ssatiy from
-1 to 99 wel g% percent of at | east one honpbgeneous polynmer 5 which is an
i nter~olvmer of ethylene with at | east one conononer selected from the~oup
consi sting of C, ~~n al pha-olefins, non-con~uaated di enes, and
c~rcloal kenes; (ii) fromb5 to 70 wei fRlvmesrationt of at | east one tackifier;
(tii) fromO to 10 weight percent of a polyethylene which has pendant 10
aci d functi onalflolynerd} was peeparedin agcerdanganith theriellowirgipigasduraaad UtiNging them 0
to 20 wei per . Of o . and (b) from20 to 90 wei ght percent
of an i no?ég;gé:rt{lg@c?ﬁ]{j%r%S%T%ﬂgwﬁﬁgﬁn@%l astic marking conposition of Claim
1, wherein the . o ] -olefin
"t et pol yrrer  nadesyiaSe &R0 ATRRERE e BRKTES kS RgsEoal bERRe ARl
t her nopl agttrodiupsa intothectinpatsnikivoe aomix@iraiohCg-C \satented Hyeradarbdomasfor one
honogeneous pol yner _is an ethylene/a-olefin interpolyner having a nelt
vi scosi t y exempis ISQRARE) hygrogareen mduredavailgble fom EW%@W’B‘C@@WW&WQ?’ cm
second) . 4ne diHRofdpREATEINeADIidhoRE Wald -SASROSTHd RActBf redB¥miRiurd REs BERFRELEY
clainms, wherein the 20 at |east one honobgeneous polyner is an iInterpolyner
of et hyl erieeipd ini® thearggetobne C3- C20 aol efin. 5. The thernopl astic marking
conposition of any of the preceding clains, wherein the at |east one
tackifier is sdlhednetdl ¢oraplex ard gecatalyste werescamigined intama isimgteestioant andowerer osi n
esters;, n ral .an . I ; [ ,G-bhased tackifiers,
ar omatslioc- gagésée n%lﬁ%%sylgiegﬁtdmﬁggﬁé %%%gcﬁi gﬁéf&c}a%a&%n\g I ¢ petrol eum based
t acki f i er sris(pemtafiaotopheryl)bdranecivaildble dba 3 WeightoErest isolutian ki lsgpacdrp osikéd on
of any of the preceding, cl ai lerein.the optional, .c nen a)(iii) is
o al ot | ¢ TARAARRe PP Sieplis RbRutort wb bre B ST GEE & o SPHEOB Photer
(a) in an sy mefhylalmioxant IMMARTgHS 3RRINGRPtane/whith & afiabieak a2tweight
mar ki ng conpositjon of angq of th m%{ecedlc&% 8I ai _msé wherein the 30 optional
conmponent REESEM #UMIBUE CPREENEGtPR MEoNaRehCRemCAL P Png of hydr ocar bon
oils, ‘pol ybut ene, el astoners, and soli dﬂgl astici zing agentg havi nc}; a
sof t eniSng” poi ntSYHIGR regidenceting wapalpwertier the matabeRIvRIEX 8Rd FOGHAINS 1 repst
vei ght  perg@pto intrd8uctioR ir%oﬁ%%cﬂ%@ri;?ﬁtipﬁh@a&&?ﬂﬁ@ﬂélﬁﬁélytﬁef%?h ?@hcﬁ@rﬁﬁﬁé' tion

of any of the preceding clains, wherein the inorganic fi urt her
conpr i ses: epetonpPEssea@sREIGeRNSHNt @babouw 478 psipr(dd MPeb Htbyepreerdent didhoni t e

or talc, from0if QA%J@EQJé%atiQﬁfﬁf‘emrea%'h %tégdgrs?étghsﬁé@ﬁlairﬁélﬁecf &QHS Eg{g&tic?r%

wei ght percent pigne e thernoplfasti ¢ marking conposition any
of the prespedifind icTable®nenwhi ch is 10
20 After polymerization, the reactor exit stream was introduced into a separator where

the molten polymer is separated from the unreacted comonomer(s), unreacted ethylene,
unreacted hydrogen, and diluent mixture stream. The molten polymer was subsequently
strand chopped or pelietized, and, after being cooled in a water bath or pelletizer, the solid
pellets were collected. Table One describes the polymerization conditions and the resultant

25  polymer properties of Polymer A.

Polymer A was stabilized with 2000 ppm Irganox™ 1010 hindered phenolic,
available from Ciba-Geigy.
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/-10% & ()- L-@0% & ()-N  nmiVY 09 APR 2092
109 ()-1!110%& ()-| L#109%& ()- @10%& ()- YI0%& ()-& 109 ()- 10 10°
cUS>dENN Y  WOuRR2eTMe' ()- S#H109& ()-f PCT/US98/22123
YL09R' ()-y" 10%& ()-z#109%& ()-|f @109%& ()->HdEnN'Y 10% 10%& ()-S
#10%& () -1 10%: () -y @A0%& () - #10%& ()- ,f 109%& ()- ~3dEnN/Y 10%
109%&' () - * adQP4Bld trorh SHAUR k- %)/ﬁer(s) ﬁygﬁi@ﬁ/ﬁ&n@an e@/lé %) F

10: 109’ ()-!y5 $100& ()- 3@O% ()- 11008 109%&' () - - 109%& ViD g
10#10% & ( pt #0°Lhodhesway S@oln@ﬂe’ﬂ& mgle@alm%ir&e(graf@dm% &vgijab® ﬁamjmnecySMdﬁw
10s' 10% & %.$10% & #10% & ()-S$10% & () -#10% & ()-& "10% & ()-W b3
9 S e B nebhpe T?X'&%{"g‘is%?f 5 2f 490 60158 (9 gl PICTT B9A9R0) L TA0" G000 & () -

1) 10% t & (hardness of 8 tdJe @mm #i .’J.’!K°01Qtl\hem&"'d1r9&§blf\9 of 1-511(%8/&0(7‘)0 and no more than

1 1090 T& ()-) ) 109& () - YA0%& ()- 10t 10t #[ ###
10t mlgy&-O(q&p@qmme@almc#pbm ) _TiOy, rutile, A 11 and Tloz, anatase R-011, are

109& Y10%&: 9" 109k PCRE&L. ' 0%&'

o () - SPTRIPIS 19 ATanac, a0 oD pro et ARMeroc V290 mace o
10t gl/g%fc) ( l)\mh@%;ﬁﬁ/&ls(évaﬂéﬂléﬂ% NorwegianIAIGSAS) Sé@%"/ﬁo@ied as sodlum-feldspar
. ! 1 (o) ! * * S* * u* * k% % %

10 Glass re lecting bealc)is are "E\vallat(a)lg(\fr%m wgr%:go\//&eggﬂ s, glc, :CL:(I):QS%-& beads 10% &0-
Table One (A)

Component Amount (weight percent)
Tackifier 10

Polymer A 8

Mineral Oil 25

Wax 1

TiOo, rutile 1.7

TiO5, anatase 1.7

] ' Dolomite 30.1
Sand 25
Glass beads 20

10
Example Two (Spray Thermoplastic Marking Compositio

The foliowing compositions are prepared in the manner set forth above with respect
to Example One. Polymer B, available from The Dow Chemical Company, is a substantially

linear ethylene/1-octene copolymer having a melt viscosity at 350°F (177°C) of 2700

15 centipoise (27 grams/cm-second) and a density of 0.892 g/cm3.

The thermoplastic marking compositions are evaluated for viscosity, needle

penetration, luminance, color, and adhesion.

Viscosity is measured using standard techniques, for instance, using a Brookfield
Viscometer model DV-1+ type RVT at 200°C with spindie No. 28 at 20 rpm or a Viscotech

- 21 -



Co _ 09 APR 2002

10 10" : 10%&' ()-*+g--.]..dEbDC
10t,: 10% & ()-9"10% & ()-110% & ()- ' 10% & () - #10% & () - #109% & ()~ Y./ LOOT
- 1a?bC 10t | NEEPEHAIb\ & () - ! @$10%T& ()-@" "10% & ()- Ptrbdsaaatdh
10% & ()-f#10% & ()- ml0% & ()- T112We33Q4aBbC 10t ! Lf 594.00% & () -
S310% & () -
| D& - %4.096¢8nosie(er; wBY ARy MdasuBMEntOBaiRy pprH@R AR C hnQINEX4 Y128 gAcA44b
C 10t ! &@LU () - Z@10% () -1 MLOY% ()- "' 10% ()- 10\ 10\
10\ : 10% & 18"98977' 889} [9bC 10t! 940%gg& ()-!> f 10%W& ()-f

o/R,' [0) ! /R, | " O

i? 1/%%(&) (§/y231 20 & c%;a pegéi@%%{%& stur(eg%ygéacéc}a&;?pg vﬁfh Tesfﬁl%&od prEN 1871 Annex J,
%09 () - !W&%@&sﬁé--l@é{ﬁba?oﬁes?tﬂgﬁﬂﬂentﬂt@h' (10% & ()- 10 10
10s: 109& ()-! @BILOYE ()-!; BILOYVE ()- 3FL0% () - ===@ @@ AdEQ\ =
10t | 4%4D% & () - [Mﬁ\@%e&anﬁd color coordlnates are measured in accordance with Test Method
10% & ()-""10% & ()- SSH10% & () - 910% & () -/ AAAWBBBDDIEG\ = 10t ! S&FYA0% & () -
#10% & () - RENIR APDQ&EWJ ermoplastigoligihed fortagtinadrighromayiceeqrdingien ¥ and

10t ! 1z#109
S b atar i O R T

10t : 10% & E@UTG B4 09& ()- 24810% & ()- SHEHJ JXKK LdE~_
10t 11109 () - y@9%0%&' () -#109%&' ()-1 , 109%& () - #109&' () 4 SH109& () -
Adhesion is measured in accordance with Test Method VVMB 502:1993--

10  Thermoplastic road marking materials, determination of a tensile bond, except that the test is

performed on concrete, instead of Marshall test specimens.

The observed properties are set forth in the following Table Two:

Table Two
Target Sample 1 Sample 2
Viscosity at 200°C
(centipoise 3000 - 5000 4350 5175
(grams/cm-second)) (30 - 50) (43.5) (51.75)
Needle Penetration (s/10 mm) | 5-120 34.5 62
Luminance 76 £ 1 77.5 78.7
Color coordinates (x/y) Figure 1 0.324/0.344 0.325/0.343
Adhesion (N/mm?) greater than 1.3 | 1.42 0.99
15 As set forth in Table Two, the formulation of Sample 1 satisfies each of the targeted

criteria, making it a preferred relative to the formulation of Sample 2.
Example Three (Extrusion Thermopiastic Marking C itio

The following compositions are prepared in the manner set forth above with respect

to Example One. Polymer B, available from The Dow Chemical Company, is a substantially
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LhLuLL. MMMIE~ @ 10t!' 10%&' ()- g 109& ()-| 9%40%& () - 03 APR 2002
Y109 () - 109%& () - SZ" 10% () - M\ANNCPOOdE~ @10t ! So8/22123
) 109%& () - ' WOOR20T0 g 109&' () -$ $109& () - ##109%&' () - ! PCT/USO8/2212
109%&' () - OFPPQQPRVRWR} A 24@ 1
10F: 10%&' () - 6S! 10%&' () -, 53%A.09%& () - F1! 109%& ()-! k+&10% ()-! N+&10% () - WRXRY
Rf Rr RR1SL 388V fthyle 4@ @& c{enelddpdly ner ha\&ﬂ@/&n(élt \Z:-}O%&i@%& 3(5))"!109& €) ofB70Y&' () -
10 10STUUUW XdEnN/ Y  109% #10%&' ()-" 10%& () - 10%&4) y" 109%& ()- |
GLOY& () - SENOPBSE §27/grRIuRiCHYSR R Ehalidya densrty of 0.892 g/cm
10% Y%A0%&' () - +109& () - *#10%& (({( (Z" 109& (
&10%& () - $109& [he the[raen}asticima mgcO@zosntnqr@laye/&vqwa@gmomc(oymy reedle 10

1008 ) SR o) G BggudPyh s B Y

10! 6y %b0Yesneat RnEL@MEle(Twd: 109&' () - F! 10%& () - y$10%&' () -

| 109& () - aawb$c~ccpda?~ @ 10! Dy) &10% ()- ' 10%&' ()- &

"109& ()-!" 4% 0ME Ohsepvddipoeriiys arersbORIh(d thedolimiing Table Fare® 107z
109%&' () - 96! 109&' () - &39A0%& () - z! &39A0YB8& ()-2z3110%&' ()-!Ty) &L0Y& () -
09999$g?ghhbCy 101 10% & () - #10% &TaplesTht@d6 & ()- "' 10% & () -

Target Sample 3 Sampie 4
Viscosity at 200°C
(centipoise 6000 - 9000 4850 6450
(grams/cm-second)) (60 - 90) (48.5) (64.5)
Needie Penetration 5-45 33 55
(s/10 mm)
Luminance 76 £ 1 78.4 78.6
Color coordinates (x/y) Figure 2 0.324/0.343 0.324/0.343
Adhesion (N/mm?) greater than 1.3 | 1.42 0.99

Example Four
10 The following compositions are prepared in the manner set-forth above with respect

to Exampie One.

The polymers utilized in the binder formulations are as set forth in the following Table
Four, wherein each is a substantially linear ethylene/1-octene copolymer, available from The

Dow Chemical Company:
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10 10 10°3:910%& ()-h[jjj: kkkdEbCY  10L10% & ()-S 10% & ()-&s! 10% & @ §- APR 2097
10% & ()-y10% & () -y#10% & () - zkl mFnnRodBbCY  10!;
. ) %40%Cc& MO IN20100% & () - f &@ PCT/SY8/22123
10% & () -$$10% & ()--#10% & ()- @40% & () - RoppWjgqqqqgavVK@ 10 10" 10
10" F: L10% & ()-, 610% & ()-5%$10% & ()-&310% & ()-! D) %4 0% () - qqqgt t uyvdEVK@
Y 10 10Yg#10%&' ()-y@ %409 () - Table Four
109%& () - F#10%& () - F! 109&' ()-9' 109&' () - yvwvOww xxxdEVK@ 10

109% 109k ()fF SOFFI0& () -Y " 109& (Bé]b;%ﬁ%w@{ 10 Mslt wscosn%at 350°F

#109&' ()-fI{"109%& ()-SY0%& () - x/yyyyJz § .
109& ()-yy,lz#109%& ()- *10%& ()-(f#lO%&' )-9' " 109K aVK@
10 10 10 10&3:: 109%& ()-7"10%& () -| ; 4%40%& () -y grams’{"ﬂ‘ JGCL”“

3109 () - 1IPdi@¥ér A) - b] of [ [} Y} dEVIKE73 10 10Y#10%Ed 43003 (43)
s> 109%& () - WL0%& () - F#10%&' ()- F! 10p& ()- (109 ()- Fk>dEVK@ 10
10f @10% ([P&yrredBY& () - 10%& () - (B BOE () - @FI0Y& [ 2700 (ZQY& () - KAEVK@Y

Polymer C (comparative) 0.870 1000* (10)
Polymer D 0.880 5000 (60)
Polymer E (comparative) 0.880 1000* (10)
Polymer F 0.890 1000 (10)

*The reported values are melt indices (l,), in units of g/10 minutes, as opposed to
melt viscosities.

5 The thermoplastic marking compositions are evaluated for viscosity, needie
penetration, luminance, color, and adhesion in accordance with the procedures set forth with

respect to Example Two.

The observed properties are set forth in the following Table Five:
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(1 109%& () -

"100& ()-f& 10%& () -kt | PQ?4@

- 10L3: : 109&W0 9%2@B0FIA09%& () - ! 190F9A09%& () - F. 109%& () -

ot 1098 () -

zf #YA0%& () -

09 APR 2002

.1 1 10YEPQI/USHS2I09E, () -

QRS kz#nV | " 109& ()-11-#10%& ()-3 10%& ()-, #109%& ()-310%& ()-' 10%& ()- 10
10+27dEmN/ | " 109% 10%& () -, F" 109& ()- "10%& ()-1 T 10%& ()-F @ 10%& () - |
109 () - 7TEAdEMN/ | " 10%/ %4 0%&’ () - | Table Five

100& () - 109 () - #10%& () -1 #10%& () - f #1008 () s/ aBmN/ | * 109

1098 ()-! - or-1m LYY

10LF: Mlowg 0)- s390% 5%%5 mat o§/§%k’tpﬁt%6%’:§ga-“;% %‘mtég ( i

109% () - f dhu’ M\ y#1044 @é[ %ﬁ % ) o

10% & ()-"110% & ()-11 e "9 10uaBmrN#io%

"10% & () -|T4pevat & ( -zmm&oo) 3f5100 & ()[76 + 1 less than

10% & ()-,|10% & () -/ 1. ~?2muo8a0* " 10% & () - 1.3

1 Y" 10% t §~6) ~°10%3' A ndmoeai&'\ L 119004 + g @2 PE 10t

10t 10ts : g@@ |- 30409829 ) - 1 3Boomug (1871 -1l %%3 ?V 180004 4 () -

om) dEPE: ] qu_' u& ()- © % U8 () - S" 10%|U& ()-#1D% U8 ()-G ! 10%

U8 () -' 109ekRiol7 F)1i- AEPE7FBT F- T[50% U ()[77BL0% U 40470343 1086

u& () -1 $1c&§dg§p4,)maé;co U&' (107.7)L0% U&' () - FABRE. 10t !: |, 94 0% IUHUE () -3

(Polymer C)

Sample 8 7350 0 777 0.324/0.343 |0.84
(Polymer A) (73.5)

Sample 9 7275 55 77.6 0.324/0.343 |0.93
(Polymer D) (727.5)

Sample 10 10050 6 77.4 0.326/0.344 |0.88
(Comparative) (100.5) )
(Polymer E)

Sample 11 4025 485 78.0 0.325/0.344 |1.26
(Polymer F) (40.25)

Example F'|\}e

In a preferred embodiment of the invention, the thermoplastic marking composition

5

will satisfy the specifications set forth in the foliowing Table Six:

Table Six
Product
Specifications All-around | Spray plastic Profiled Alt. Plast.
Viscosity at 200°C
(centipoise 4000-7000 | 2000 -5000 | 10000 - 14000 | 4000 - 9000
(grams/cm.second)) (40-70) (20-50) (100-140) (40-90)
Needle penetration 5-120 5-120 >60" 5-120
s/10 mm)
Luminance >75
Color coordinates (x,y) diagram 1
Adhesion (N/mm?) >1,3

10

* Measured at 30° C
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* 10% U& ()-Y(10% U& ()-F& ! 10% U& () - F% 10% U&' () - $5$10% U&' () - ngjg_éPR 2002
10' 109% ()-F 10 U 10 U 10 U3::10% U ()-6Y10% U& ()- @@ %0%& ().!100
. 9%40% U>US WO I%30EB] @ 10! SmL0%&: () -yl L10%& () - | Y10%& ()-3 FCTUsssril
@LO%& ()-f#109%& ()- mLO%&' ()- @' FAE] @ 10! S10%&' () -f 10%& ()- 10%& ()-F °
10%&' ()-F Y10%&' ()-1f10%& ()-Fl edEj _@ 10! y&#109%&' ()-S #10%& () -
0l 0% ()- @ 10%&' ()-10% ()-Y ,g 10%: ()-eRdBj @ 10! (694.0%& ()-fi 4f #109& () -
2 109%&' () - 010%&THe formliatid@n (deniif{exit0%® atgunidbis designed to be suitable for appllcatlon by

10! f 9$10%&’ () - 3#10%&! 0%& () -' 100 109’
10! Y#lO%&'?§ '?Hi%ﬁ’/&e% er S?'ai’d%‘(’%‘} %@@’P}”}gpnﬂﬁﬁgﬁﬁ a%/%PI& ° ¢

u) ~BaBbC ldb@&éeq(&e&hlbhﬁﬂé?%edﬁer@%ﬁa/&n( $éiQ%s] The formulatlon |dentmed
1& ()- yY #109&' Q Y 109& ( EbC 10 510%&' -3G'109%& (a? 1S#10‘V§L
as “profiled” is deSIgne to exhl it preferr performa ce in extrusion applications. The

formulation identified as “alt. plast.” is similar to the “all-around” formulation, excepting that
an alternate plasticizer is employed.

The formulations were prepared in the manner set forth above with respect to
Example One. All testing was conducted using the measurement techniques set forth above
10  with respect to Exampie Two. The formulations are set forth in the following Tables Seven
through Ten. The data measured on the formulations are set forth in Table Eleven.
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The Dow Chemical Polymer A 8.00
Co.

Exxon Chemical Escorez 1102-RM C. resin 8.00
Esso (Exxon Primol 542 Paraffinic Oil 2.50
Chemical)
Allied Signal Polyace 573 Wax 1 0.50
Hiils Vestowax C-80 Wax 2 1.00
Miljstek Finsikt Glass fiber 1.00
Zaklady Chemicane | Tytanpol R001 Titanium dioxide 6.00
“Police” S.A. rutile
(Poland)
Kronos Titan Kronos 1002 Titanium dioxide 3.70
anatase
Norwegian Talc Microdol M-200 Dolomite 1 15.00
Strabruken AB A-40 Dolomite 2 24.30
Swarco Vestglas 300- 800 mm Intermix glass 30.00
. beads
Total formulation 100.00
5 Table Ten: All-Around with Alternate Plasticizer
Supplier - Tradename Component Weight %
The Dow-Chemical Polymer A 8.50
Co.
Exxon Chemical Escorez 1102-RM C. resin 8.50
BP Chemicals Ltd. Hyvis 30 Polybutene 4.00
Hiils Vestowax C-80 Wax 1.00
Zaklady Chemicane | Tytanpol R001 Titanium dioxide 5.00
“Police” S.A. rutile
 (Poland)
Norwegian Talc Microdol M-200 Dolomite 1 15.00
Strabruken AB A-40 Dolomite 2 28.00
Swarco Vestglas 300- 800 mm Intermix glass 30.00
beads
Total formulation 100.00
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1. A thermoplastic marking composition comprising:
(a)  from 10 to 80 weight percent of a binder, which in turn comprises:
() from 1 to 99 weight percent of at least one homogeneous polymer
S which is an interpolvmer of ethylene with at Jeast one comonomer selected
from the group consisting of C.2p alpha-olefins, non-conjugated dienes, and

cycloalkenes;
(i) from 5 to 70 weight percent of at least one tackifier;

(i) from O to 10 weight percent of a polyethylene which has pendant
10 acid functionality moieties or of a non-functionalized wax; and
(iv)  from 0 to 20 weight percent of a plasticizer; and
(b)  from 20 to 90 weight percent of an inorganic filler.

2. The thermoplastic marking composition of Claim 1, wherein the at least one

homogeneous polymer is an ethylene/a-olefin interpolymer having a density of from 0.855
15  t0 0.920 g/em3.

3. The thermoplastic marking composition of Claim 1, wherein the at least one

homogeneous polymer is an ethylene/a-olefin interpolymer having a melt viscosity at 350°F

(177°C) of ﬁqﬁl 500 to 9000 centipoise (5 to 90 grams/cm second).

4. The thermoplastic marking composition of any of the preceding claims, wherein the
20  atleast one homogeneous polymer is an interpolymer of ethylene and at least one C3-Cyp a-

olefin.

S. The thermoplastic marking composition of any of the preceding claims, wherein the

at least one tackifier is selected from the group consisting of rosin derivatives; rosin esters;

natural and synthetic terpenes; aliphatic-based tackifiers, aromatic-based tackifiers, mixed
25  aliphatic-aromatic petroleum based tackifiers; and mixtures thereof.

6. The thermoplastic marking composition of any of the preceding claims, wherein the

optional component (a)(iii) is a2 maleic anhydride grafted polyethylene , whichis

provided to the binder (a) in an amount of from 1 to 8 weight percent.

7. The thermoplastic marking composition of any of the preceding claims, wherein the
30 optional component (a)(iv) is selected from the group consisting of hydrocarbon oils,

polybutene, elastomers, and solid plasticizing agents having a softening point above 60°C,

and is provided in an amount of from 1 to 15 weight percent.
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(40 to 70 grams/cm second), a needle penetration of from 5 to 120 /10 mm, a luminance of

at least 75, and an adhesion of at least 1.3 N/mm?.
10.  The thermoplastic marking composition of any of the claims_1-8, which is
10  characterized as having a melt viscosity at 350°F (177°C) of from 2000 to S000 centipoise
(20 to 50 grams/cm second), a needle penetration of from 5 to 120 s/10 mm, a luminance of
at least 75, and an adhesion of at least 1.3 N/mm?.
11.  The thermoplastic marking composition of any of the claims_1-8, which is
characterized as having a melt viscosity at 350°F (177°C) of from 10,000 to 14,000
15  centipoise (100 t6 140 grams/cm second), a needle penetration of at least 60 s/10 mm, a
luminance of at least 75, and an adhesion of at least 1.3 N/mm?
12.  The thermoplastic marking composition of any of the claims_1-8, which is
characterized g's having a melt viscosity at 350°F (177°C) of from 4000 to 9000 centipoise
(40 to 90 grams/cm second), a needle penetration of from 5 to 120 /10 mm, a luminance of
20  atleast 75, and an adhesion of at least 1.3 N/mm®.
13.  The thermoplastic marking composition of any of the preceding claims, in the form
of a hot melt extrusion road marking, hot melt spray road marking, hot melt hand applied
road marking, colored hot melt marked bicycle lane, simulation or training road marking,
preformed extruded traffic symbol or tape, flexible and soft sports/playground surface
25  marking, safety marking on a ship; or a reflective traffic safety coating.
14.  The thermoplastic marking composition of any of the preceding claims, in the form

of an embossed reflective extruded marking.
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