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TI TLE: Pol ymer Bl ends and Nonwoven Articles Therefrom

| NVENTORS: Aspy K. Mehta Chia Y. Cheng Sudhin Datta
wMenehTs3ChonY. Lin Srivatsan Srinivas |yer STANKEVESDOLDH4749

RELATED CASES This invention clains priority to USSN

60/ 637, 429 fi| RECDAGSAWRIN DE A 2QPANORILECABEENt

application is related to USSN 10/ 716, 306, filed

Nov erdsdP RECOMGIETUEIGRN OFANTMETI/EEDAT IPA GATALYST

invention relates to polyner blends and articles nade

therefromincluding fibers, nonwovens, and fabrics.

BACKGRQJW%S| #ppliagionlamk W&ﬁ&ﬂitﬁffﬁl} Sif%d)vmonal patent application

t hyl ene/ propyl ene copol yners are often used in tﬁ

Seisldim Bh{pAG08T Baddenant 140885 such a5 11bers. T111m.

nol ded parts and nonwoven fabrics. Additionally,

bl endi ng these polyners with other polyners has al so
BATEGROUNB W THE VENEBIONeNdeavors. For exanple, U. S.

Patent No. 3,262,992 suggests the addition of a

st er eobl bmknec@pmtyﬁh@rmmnt@ﬂ Ipgrtaingtothel rstagpapioarsd a titanosilicate

froé{ﬁé g?ﬁ%}?‘gﬂm‘é St 3| altl%st f:(r)rr%e %%,l}éngtl%ﬂﬁgm %t% avm%gt%;?ot%}tecf thereon

on®br bR datAyit Iﬁetamha Coptionalsn bae bi ﬁofzﬁirmb@pydewe In another
alone. U S. Patent Nos. 3,853,969 and 3,378, 606

asmg@ glés,tnvmteorr pAriaEnsite thegrcqnstision oparepatiye @fﬂdagem gasglyst from a

dea&:?g%t@{l ggyda{a 105 ca%erﬂg%t }n%;l 1%g| r%l? i Sléi%?tg %l'irglgg 2 051ted {heﬁeso’n one or

€ and an Boh<a

mor& Edtalehid thetllhanidg Bptlﬁﬁﬁy,ftﬁ?éeiﬁ enoek ﬁonﬁﬂéﬁﬁétalw
3,882,197 suggests bl ends of stereorequl ar

pr opy! enér/ltan?ﬂllléfiﬂéﬂsimdnmé@p'éil optabysts, fos pdetinnagyasespes. As an
NS0 R P AR B gy o o

oleERRPIES btigen $n B Miéendend hydRgatindinihd yiebdy beaeatalyst comprising

copol ynmers of propylene and an al phaaol efin, containing
a tiganopibieate having dlepepitod Hesron pne omowcaﬁ%lv@c mmﬁs@\lelsewwe the art

te S n
recggxb%?ith% Iprocf[i‘xc{" ion tn zﬁ |h§15pao Ff(pg)(r)lgsy e h%}f) %{ldgtn)% of ap alkane with
oxfr)% AN kiR Yfestnbe Qfmaogéh%d th e @re@@x%fdfb%dnmefaﬁaﬂﬁt tdifiprising a
pha-ol efin is hexene, octene or dodecene, U S
titapgsibipate Naving dempited thereah o ers@@reacatﬁhémngﬂbd Geaadytigymetals for
art. th er enqgene

cg‘y %ql?n% cateall?rs?ssln@)lgd% g@e 0slltver é:rprlnﬁg%%bgr%% %Xﬁ%raﬁe earth
lan$HaRtdes dn@ahixyursd metef)f CA§An amﬁaﬂwleembl@rthalaﬁ recognizes the

i nt er mol ecul ar conposi tional differences.

prqmnmlq)mﬁ qlefis oxides byethg onidation of awleﬁla) wmhéwélroggn parggigle in the

presgrbcteg‘gta cgtag%fl ; Snr%%rgsg?s 12|1’1 tg f%gon (glzer IQ 1 LP’SI ?{oug metal, typically
palbRliviar TRY kfRemwktiondd Pxided @@Hlyst:hﬂ‘d}i‘ al@@ fhveaddpBsitednBérkén one or
el ongation properties. U S. Patent Nos. 5,723, 217,
mqse gatalytio gronmtarygetalsesuch ay 8 ciguental meptas on ©ns gbthe @ligdis plkaline
|1 oc to nake
e PP R58 H ForRigiERiRst
Pat ent N@ikéomB88kathlyits, dieStBbﬁbSﬁlSnt&idﬂlLtadldatlon catalysts operate until
net al | ocene- generated propyl ene pol used to make
totalbysisaher yrtth Eesdegiqe of deactizationtiendarsy gapsraﬁetl RO dorjest economical.
ngﬁrnqggtcléfeq of 8&[?:1?19 20216 s %éa@ﬁe!dz re}%elfn@m Cﬁr%e%%&a%’ Sﬁj oIF {hg?aﬁlyst is
ne@Qsarpr ng/éneme Uf 5dezﬁ@1&aﬁﬂ ohdatiéh Sdalys Gﬁtypﬁdlly éﬁfected by
equi val ent WD 00/ 070134 di scl ose, at Table 4,
calpipation peges oxpeRRrar Sitngs Geelossd, foppxpnape. ip |\’§sﬂt986}%06144 and WO
Achi eve 3854 and 20, 10 and 5 weight % respectively
of a propyl ene/ et hyl ene copolgner havi ng 13. 5%
et hyl ene and an ML of 12. TheSe particular blends are
not made into filmnms, nolded articles or nonwoven
materials. The fibers in Table 4 are reported to be
inelastic and are unsuitable in the elastic
applications desired in US 6, 342,565. US 6, 525, 157; US
5,504,172 and WD 00/01745 dlsclose vari ous
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This invention is also related to copending United

States Application 10/402,275 filed March 28, 20083.
wowenss67 none of the above di scl ose non- wovenP@r/UShESGI14749

havi ng a bal anced set of properties conprising good
99100088 DRV dntapeOus1E AEE Ghalonfrady hdt réssrdsific RALERATBIE activity.

a soft aesthetically-pleasing feel, good drapeability,
Meyeoeatyat spma Ppiat thel dgactofatedisatalishmay nai brrapablp of mgeneration, at

e e RN NG AR S———

the £t fr f itProFed ANE6ABmMAal et d P MdPehsrhftl & reconstituting a
het er ogeneous bl end conprising:-A- 1) from60 to 99

degpsivaied opistatiemeatelysteempoisingmrtannsiticaterhpging|depeséted thereon one or

ol .S sed,upen t.he wei ght of the
m G enitr e B L R r Bl i pebs) . each
sem - crygthalatt] seexpAipyifed it WPH9/3081, BiseldYdsaBEndRfioh b Aspent
0 to 5 weight % al pha-ol efin conononer (based upon the

catglyspontayning gelddspsited on adihriumedioxids suppbtti biecqntacjing the spent

each havwvi aeltin oi nt . between 100 and 1700C. an .
caf RIS Fidt B SuBBi s EbNE T el g rad e e acic
tred0@ calalysi. 'THRIdidcRsi8d mettfdl ddks h6taBach réRodidg WehBAE nféAE from the

one or nore sem -anor phous pol yners (based upon the
suppeirtg Ard g tignsun dinxide i gobreclaiiaed nbhesteferengemby Asmsikent with respect

al rS)e..each.sem.- anor phous pol. yner conpri si ng
to {he SEUTLT oF HRASHI BB BEPERGEA L 05 of one or more c2

and or ChHth& #d, ExedhpliTRdVyali$-A 1CZ00B/02289 ), dfslodes regeneration of a

sem - anor phous pol yners each having: a) heat of fusion
spagit titanpgiligaie gatglystpabsgniveatalytil anprewaoter wictals, by cont2@og the spent

o B 2 gt S Pl B0t 48R, ot it tss than
eqéiB t @B MoNededy WasHiA@ldriihaGind QAR i the Acideana chtilfdt. The

that 85% by weight or nore of the polyner is isolated
refargnesie sdenttwith igerd de patalyte metalebgingderosited o etrbeingaremoved from
théﬁ? an ea%f the polyner in imediately precedi ng or

SUeeeEli g fractions; and wherein each of these

f ract i onghb psioRarthsHAsBN RFEherSaid Bdidatidh IchtaBsts do not address the

difference of no greater than 20 wt% relative to the
afoaméera@@ed\p%b&ﬂmt%ﬁmmta@ng @satabyfst edmeprispeod ttanesilicatrhayjng

an. Mhof 1.5 to 4. .and e).a propylene triad
gt e opd of el P mElat SR RS i o e prgmoter
metd1§T Ehd abibbesthrivh afthfetB&1¥ to edgehéralel deA®ivaftd oxidation cataloysts to a

sem - anor phous pol ymers conprises |ess than 5 weight %
sufficiengleveln{saalyiis aativibeinhibitg the use of Buchiratalystsran apnmmpgsial scale.

filler, and.the blend has: i),an.McR.greater.than 10
A<ty S3RE9 kRS B anlirobda ARG SR i et
de&ifhRA ORIt cAhlygIconipeiking RanafBltichR hatiadep&tte@ hefeon one or

125 m| thick nnrded art); and where the nonwoven
mage eatalytic metalpanda aptigrallyoong asmare spepmader raetplabri ¢ basi s

wei ght of 35 gsm In a preferred enbodi nent, the blend

of the sem -crystalline and sem anor phous polyners is
SUMBEB{EY QueTHEUN VENTION pr ef er ably where the

sem crystalline polynmer is the continuous phase and

t he seni Imaps gpetisthionyemsionipsovides far & method ef sesdaipiingse .
it NELE TRAENIOUR, BB b AN o o5 8TRESH LIABNNE Ribing

WO Or nore norphological phases Tn e~ sane state.
defsdite @ HRPGOINDNA ob hdielcilytidvme Al andE6RtionaRY,®ne BE MRd pideioter

forns discrete packets dispersed in a matrix of
mefHot Feg reglamptien meshogafdhis invsatioree@npsifghicous i n t he

solid state. Al so heterogeneous blend is defined to

i ncl ude co-continuous bl ends ere the bl end

conponents are separately vistble, but it is unclear

whi ch is the continuous phase and which is the

di sconti nuous phase. Such norphol ogy is determ ned

usi ng scanning el ectron mcroscopy (SEM or atomc

force mcroscopy (AFM, in the event the SEM and AFM

provide different data, then the SEM shall be used. By

R o T o o o
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gsmfabrics fromBlend Exanples 3-1, 3-2, 3-3 and a

honmopol ynmer control. DETAI LED DESCRI PTI ON For purposes
wm2006/h78367 nventi on and the clains thereto, thePdBUSN005/044749

copol ynmers means any pol yner conprising two or nore

NDNOMET S (afifatihf theRibBRRRY AXidaktiBh Tata RNEMMPRIRNithAGilicate

clains thereto when a polyner is reférred to as

conpri si rhgviagdepesited theréoa ane o mere gatalyenmetats andeoptionally, one or

pol ymer is theoegotlllymsri zed, f orm of t he nononer.

Li kewi se TMERTPUQS] DERIS YHPSAGAIE Gy e descri bed as

conpri si ng) ddctial thit i it-tr04t8% o Rillati dHEcafAPR AHANCRS urlder
is well understood by one of ordinary skill in the

art, t hatconditioncsuffigentde wbain 4 titencssingaomerbstanisallyHeeefafithe one or
that reacts with the nonomers to produce polyners, The.
now not AT OR CHARBE M SEhghEoty bR b Pt Romalsy Zretals; and
G oups i gcpsatilpahetitingsilieR ok stdp (b ikddr CAkdidHR sufficient t
ENG NEER?I\%SNEVI\%,Q 63(5), 27 (_1985)‘{)( As used herein, e
t he ter mrémovewsyidnal agid andopsleinethe figanosidicateef ers to any
materi al made fromthe aggregati on of fibers
fabricated by nethods such as, for exanple,
spunbondiTig.métkbdd ofthRWhWaitioh PRIVIAR FHrteSl@ma@én of a titanosilicate from
conbi nations thereof. As used herein, the terns
a depetiviatedapédation ehtalysiecomprising antateeosilicatechavingrdspesited thereon one or
refer t.o a layered.structure wherein some of §he. .
mqed Py i a8 SRSl IR e Ry Ry BenSrciaty, he
mdiBdd & tAWInfehibh Sechib tisStitahddilicaednRh @ssentially fresh form, that is, in a
spunbond/ nel t bl own/ spunbond (" SM5") | am nate and
form pesentialiydndisténgyishable dromva freststitesesilisates Wgdermasiréshl’ nefers to the
titag@ts@i]k:gtg |’a8 gt(r.:iaQ%CE\?errf:cirrglté{}gFérﬁ%l%sriﬁg(gatlﬂ%gl rh%g('% gée 1%%%9 catalytic
prébeSd IMSRXpedifitdlR;, HeGeclinledTitdubéilicate b6SseS?d adNRon to titanium
5,188, 885. Such lam nates or conposites nmay al so
atagin ratlon(Svillix angl aestivgipeal dattiee, Sonembaple, anysiedpgioplygutructure, that are

fapri.cs, in rjous inat.i ons. suc S S
essgas gt et R PR ARG AR TiBEE fn PR peelaeRI IRe
titdrid¥Ridhte Qe dIBMiall) TRE iof BathlgH € ietald arld (R omBfER nitalslihbf &6 @Bt part of
materials. Each | ayer nmay al so conprise a material or

theastowshisalatticonSexh qatalid andpromelehmetalscare thege thiashad been previously
comprise sub-|ayers..As used herein,, ani sotr,opic .
iRy o PeRiandHRiTs it BSian s’ AerPlrdRHISPhEasctaimgd
titdridsilichte 8¢ RAly fir &5 tleGR® redodbtiticatagist.a fabric
denonstrating ani stropic elongation would have an o
el ongat i dnaisecand@spast fhiaénvghtiercpiovides fp ragtheédelaeeonstituting an

acthre? (é)ng{i%tgolﬁlecl(at%%%?h#ﬁlga @%ﬁ@\%{l@?ﬂ(}){i@atiggf}a%iygggo\éxg‘gr%?ng a titanosilicate
haGifg rd@?é i ARfe OB DY nltge é'eﬂalﬁﬁ(y R drfd, §1§t[(ﬂlbﬁﬂ,-onb dr bl¥ré promoter
exa e, the anisotropic behavior typically has
mesdlon bethisocond ashectythe Hiveatiefi ¢aseprisesi (MD) substantial ly
| ess than _the..elgngation. in the transverse direction.,.
(Toy. | That E5hiRe AR eyl ifioh ERREHESs iR S nicat
| ess t hama9i¥depbdited fitkdontng or iote ENAPiSAKalVind, Bftfonally, one or
than 75% As used herein, the term "polypropyl ene",
" pr opy| emeorpprgmeter melgls widhpan exflats t o honopol yners,
copol ymer ter pol yner.s Lt erpol S, .G ris
rom 2o (@ sk R oJaanf S5 EbRURTe R i1 BRI P
t he t er mcongifichOsufBéiantad obRied titah6siRehy albefantidlBsfrét of the one or
whose nol ecul ar wei ght distribution (MAD), or
pol ydi spengretcptalytigsnatals anb eptienablyt haopapr o premeter metals;
after polynerization, except for pelletizing wth an
antioxidant. The termparticularly includes
pol yol efi ns which, after polyﬁerization, have not been
treated, or subjected to treatnent, to substantially
reduce viscosity or substantially reduce average
nol ecul ar wei ght. As used herein, "netall ocene" neans
one or nore conpounds represented by the formula
CpInMrRnXq, wherein Cp is a cyclopentadi enyl ring which
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defined to be an olefin polynmer having a heat of

fusion of between 4 and 70 J/ g (as determ ned by DSC
walzmenisbed bel ow). Melting point (Tm, peak  PCT/US2005/044749

crystallization tenperature (Tc), heat of fusion (Hf)

and perc ‘%@tw&‘sh}&%ttﬁé titaRbdiMcadé ﬁ‘oﬁ%‘tﬁi%ﬁﬁ&r dshdiors@fficient to

follow ng procedure according to ASTM E 794- 85.

Di f f er ent¢mapvesiesidnilingidraidaedlamt the titanbgyateiat a i s

obt ai ned ,usi n TA L.nstrunent s .model ..2910 machi neor a

per ki n. EIIPIRRRL, dryifh ST g FBAROURRS hat t he- TA

I nstr Uml@é)ﬁ)&ﬁ%ﬁﬂgﬂﬁﬁlbinﬂ% 188 eeclai@edAtakb i &dtdBbtaldSEfrém step (c) or

machi ne produce different DSC data, the data fromthe
TA | nstr gieerid) anddel 2910 shall be used. Sanples

wei ghi ng roxi.mately 5-10 .are seal ed ji.n al um-num
sanpl e pARSEPARAERE of e caeBg el optionellyefisianppre
t he sanplpgorher PEtalod thelrb@aind AR Hatd @BHEMNBndfiohPsufficient
200 C at a rate of 10 Cmnute. The sanple is kept at
200 OC f do regongtitufe éhe dstive pridatiareeatalybtcool | ng- heat i ng
cycle is plied th the first. and second. .cycle .
Cher ol - AP of B diefon piebiced Mr e ERESTEr i pgive
ox[ative SatAly & RS WeRdivaRd oniRfol Catal9§tROHpHASinE RQithRANIcAE have
fusion and the degree of crystallinity. The percent
depysyted Hiergoniang of Xugre Fajalyu¢ mgiads and, optianglly.lme foo mon¢ promxyer

= [apea under the cury Joules/gram /. B .
el PER AR o At ST R aEoL ok en fatEsptip pecovery of
thef T}ﬁbdﬁdﬂi@it? QI EHRaiABE aPéxhitiRdIRItS briFMAIORERE f6RNRAHIRMhaintaining
hese values for B are to be obtained fromthe Pol ynmer

acqeatabtraRdudtseleetivitisi tNlens bepefiviallyhthg mgthgbefithigiinesptiand

S k .1999, | £,,189 .J/ [ d .
PRI A TSGR s oo d PR BT Pty FEAES, whie
rerﬁ@ﬁn% BEdSBSME sHitérd bhd'Eatdl Pl oAl fiifactiDéitie Y cRIBRFseC abl e

crystallinity, the nelting tenperature is typically
measured and reported during the second heating cycle

D B ST s Y Tk RERTIOR Peryac o Tty the
mel ting taaReéied Merdifbetotd) thidlihveniBRprVEREs F6tdeEISRAHIESE a
during the first heating cycle. Prior to the DSC

titapesitioate o 2 dedstivafedrpridation cagrdyst coppiiging b fitdppsilicate hagng

ey B4 B o BRRE T B0 BRSO Bt & AR oo
mef41Y: s ftidr pYovidss foshe réBh&ithtior dansRtiyO658attn talyst from the
nonwoven fabric is nmeasured according to the
deactizptg exdaten estalystedn thedirsinspect pertaining ép reckamatignthe othod
COon.HandIe-OMster nodel number 211-5 fromthe
TRUWHy- Al bert Instrument Co., 10960 Dutton Road,
Phila., a treaiflid Bt dedétRatdanstidatioh MahEEt doBfilisiig thétitaRosilicate
units of granms. The | ower the value of hand (gramns),
t he sof t davinpdepaesiied therepnenaot moreeatalpismaiats: and, oprigpally, one or
specinensﬁger %%)J e‘%ﬁg§ﬂyseq( ng 2. Readings are
kept bel &Y igﬁ)gr ﬁP%y adju%}?ﬁéh%he slot width used
and the $ey@ntcBhg tebxitlahbreiebokiBatsaiataest with@cihglder

series of sanples being conpared, preferably 10 nrm As

used her eprditipry sugligient touebighta (itvposdlingte\upstantiplly free of the one or
nol ecul ar_ wei ght .di St ribution or My M) are

det or mi na e g e BRI A BRRRNYRe? Bat lsiHrafhGoter metals; and
pol yst yr gfewsshaigdné danosiheatdbmaadpdbyeiider takdoruficient to
Waters 150 GPC using three Shodex m xed bed AT-80M S

col ums. raRevespidugiacidand roplaimithe tianppijieHe.or obenzene

that contains 300 ppm of the antioxidant Santonox R

The run conditions were an operating tenperature of

145 C, a noninal flowrate of¥1.0 mi/nin and a 300 niL

i njection volune. Solutions for injection were

typically 1.0 to 1.5 ng/m . The colums were

calibrated by running a series of narrow nol ecul ar

wei ght pol ystyrene (PS) standards and recording their
retention vol unes. Pol ypropyl ene (PP) nol ecul ar wei ght

o o o o o, o o



10

15

20

25

3

o

bl own nonwoven applications. Preferred
sem -crystal line polynmers have an El ongati on at Break
wm20060B360r | ess, preferably 300 to 700 % as PEEHES0e3044749
by ASTM D 638, 2 in/mn / 50mfimn on a 0.125 in (3.18
nm) t hi ckheRb&ed-identified Hedod AieRigs theRtA{dRNIcBE in an essentially fresh
sem -crystalline polymers have a 1 Secant Flexura
forp dldt is adert eanparsiole 00 regs ps-syntiRBEed Oowesilica031 t 01720

nwfda)m ﬁ? IfE%%g e%ﬁfﬁ%{léﬁ{?l\{lﬁg @1 Sp‘E}TgVE‘PB ;?y?véﬁeéstjor reg?aglatlon ofa

titdnldSiigatd sﬁv)hm dé/a%hb'ﬁéd BRiaY €0’ Gl (9 WhRRin {ht €21 aﬁetg&ﬁ metals are
al so be used Eylene pol ynmer havi ng

selwetﬁ@fmnp/gqi@wdmnﬁre lara arade xar@eqnths,rthe pletmmergrqmnatn}s and
mighies Peof do Saropirdere SR e R iR anS el from gold

silVaRChAIA@iuag laudredigtuRssQRdE 6T Iﬁ’ﬁn&h r&ferrdpbhBodiatedd OfSthe invention,
systens, netallocene systens, the |like. The

thesid ersmpriseagquseregieoduced by any means |nclud|ng

o essur o™ F5t o SRR ARG eh AUPEIFLL) F s st Whprocess
opﬂéﬁﬂﬁ' B8 Svaskd dytieRssiliaes Mhy bediddnnaayridnol ecul ar

t distribution (MvV M) of 5 or less preferably
bet ween Ing smd Asmcbfth;s syeytianenaeidas for 8 nagilodof regpnstituting an

actgno%mia’nggr fy& E’ﬂlg ; gaf)eﬁctlv%‘qu dd(é rt]ﬁ%?ét%@ﬁ%%ﬁlﬁéﬁs&g a titanosilicate

haWiBE abped thefedndnk Bt niYSERATHtic nBtaB ANt oRAIE BnBBMmore promoter
preferred propyl ene polyners useful herein include

metfy sk thﬁ\ﬁﬁ@fgldaismbl§llltl\i'0@ﬁ0@ Femptisget i on breadth i ndex
CDBI') of, .60%.0 ref 70.% 0
br ot et abi) BaVGP Saks Bl i e i Bpriae Gie ggicat
I s measuhg@ingdeptised tHeesbniode VOIS ExeilHR mWaIsrhthQ)tlonally, one or

nodi fication that any fractions having a wei ght
aver age Mrepmrmtemmetghtm(mwéa@w 25,000 g/ nol are

di sregar ded. red ol rs.that can be

used in ?ﬁ) (%ﬂ; 5@ daﬁf}f%}{?cﬁ H%{ 6%“?% u(!it o

propyl engopdtiynesusficientdo BUtaE?@(@tﬁMlJﬂﬁdateQﬂlﬁﬁhﬁﬁ’dlly%MWe one or
under the tradename ACH EVE(tm). Particularly useful

gr ades i mdre gatalxOHNEEy and 03‘8814111}’ ATHPER/ made preBaEs metals;

éxd)jlo E\I\% E,t(‘w gl}ﬂgctg‘fo_l %E#Sétﬁ{ﬂ ir‘l ﬁgﬁagf grlﬂl as?eé;((gg 18 conditions

Addi ti onghffjefedt &) fefbvEFRRMAPAS] AR ¥ORINS tHexRAnYsilicatet he
practice of this invention include those propyl ene

hormopol y f@reptionsidy, dmmthecmwm@oa\haatp,abl e from

ExxonMobi, | der

pp102424 OSBIONSD: TR B BSedlatEpaEE om sip (o) or
PP3155 argpRER8REEL, PP9272, PP9513 PP9544, PP9562.

In some instances inpact copolyners can be utilized in

the practfdepesttingwns armaerneitalytic seiady aid, apeonallyi dngtsir enore

from Exxqonhohi | PP7032 E2

anot her - SREBAFHBRAES the FEqRBRY tEiofuphe (g BB yphfsufticient

usef ul hes fcondtitme ﬂae 4veEvé bXidatisti ditalgsteat er than 110C,

preferably greater than 115C,_ and nost preferably

gr eat er thaprefend embpdiment OIf dhis sespnd ameetntmfm@nélan @rovides for a
mqtt ?f6r0 Jgﬁwtlg%gn g&f‘v%l h}%d% 0 gﬁloﬁ§é%§]s{ mﬁg) 13? e£ ? Pa.nésﬂe‘ Eate

descry
haﬁh?\d@pos-ﬁb@ tHE&idﬁQiﬂlb dF mbed giﬁly@cf meRB HANbptioh}By,dnk of fore promoter
nmer can be between 10, 000 g/ nol to 5 000, 000

mqﬁalwhergnﬁl@(mqrmry cgglyggmegqlw sglgctg@ﬁogmpl@,/shlypr the platinum

preferably with a pol ydispersity index (PD -Mv M)

between 1.5 to 4, preferably 1.5 to 3. Preferred

sem -crystalline polyners may’ be isotactic, highly

I sotactic, syndiotactic, or highly syndiotactic. In

one enbodi nent, the sem -crystalline polyner is an

i sotactic polypropyl ene. In another enbodi nent, the

sem crystalline polynmer is a highly i sotactic

pol ypropyl ene. As used herein, |sotact|c |s deflned

oy Ar\n/:--;--;. T Y T T
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have a Melt Flow Rate of 0.1 to 2000 dg/ mn, ,

preferably 15 to 50 dg/m n (as neasured by ASTM 1238,
w@2m60t8g6and 2300C) especially for spun bond PCT/US2005/044749

appl i cations, and preferably 700 - 2000 dg/m n for
grd®B! rhethls O ra[i‘@ By I%chﬁﬂlﬂlaé QAd hﬁ)@tﬁres RE&EST 184 more preferred

sem - anor phous pol yners useful in this i nvent | oh
emppdifrentbf thissavendaaspRE the tatalytc petabis sleckdFrdadCgold, sibes,,

refer%$@¥ 9COC Q@ﬂtess, preferably between 25 and 90

UMy en 30 and 80 OC, preferably

bet ween %mmﬁerééef@&d aﬁbmﬁéw&%@%&va §ec@§@a§5e@9 AU S

descri bed above. Preferred sem -anor phous polyners
compnsaslaquareghi. s i nventi on preferably have an

internDI cular onposi ti,on distribution of 75%
nor e, Bt anpPeRe g?&'fﬁf‘ apscRot both pyeatigns, t@s&m@tl%realyst

ﬁlrﬁie?ﬁgr‘hﬁlk?éex 0B ¥ Rford '}S}Bﬁlo%‘ G E‘éle&é Erﬁ AB8LY TG roup 2, the
I sol ated as one or two adj acent, e fracilong
lanthanidetrive daethambaaacmrhldelsr,emplmhlyMS thereof;médhed’(eabmc Table of
grecedlng or succeedi ng fractions; and wherein each of
El 2 fractions has a wei ght % conpnoner content with
a di f f er apceifosiiRa@HRAL Eopcdid eraBlofhddn(dnedxdddiibs
preferabﬁg&lbxéfreaatlve) P Qﬁ?eegéﬁgrage wel S% kmwyﬂcm]be
adapawdmahearectatinattlhe and mcblysmmnonTﬂreca‘sseacdf thomg mvantmm tﬂmnabked
ure i ncreases of a rox etme
tltaepalb‘éaggs 1 ARG e FBRS dost Sichn 5 Ghed and
noﬁﬂﬂﬁll?%@ W{Eﬁﬁhécﬁa dﬁ@ﬁt‘ﬂl&h@l@ca@’ca&lhﬁ r@&steﬁﬁﬁ&frhﬁ@@&ﬂk‘:}ﬁvmg a
héxane as about 30 grans of
pelsmﬂrc r@utalrlmhmlastltﬁnﬂleyhpi’( nay d[ffractlcmt (K@)Dednlalysusb édteufatlvely, the

.abo t 1/8 nch@%ﬁ é% g? he side and.,. I%

t“%“ﬁ?‘ 16348 E4HCT Oy gv@a‘iaf‘ A §F B Perdig “h"leég%mre with no

welLdefins¢ KR GidRactoRPdttént I?’re:i‘graUE' e tftir%@ﬂ@%tk Gy Ig%roﬁé" which means
ant1 oxi dant commercially avail able from G I gy

thaCwpvithor the ititamosilibate strd@arahlattsk thex axists (aaegmarrurmpegular system of

m xture of pormal and iso i.soners) is ad to the
Pored R Ehangelss éyﬁaaetrqsereiﬁrrfdﬂﬂas SEPL QoA b Rrgsent. The pores

car{rﬁé Rbatass nﬂﬁrc@ﬁ?&l&ﬁng 3Ga iRty Aft bBOHE Swo br thide dfREhsRinal.
his period, the solttion |s decant’ed and the residue
Prafsrabkyeﬁne@drwatdwmaniapdremahesbpmn er fomne (wmlankdlcmr theradf. Fbr the
hours at. 230C. At the end Q this E glod S t wo .
pugpases s tRis FHERTN adpisropgHThA fe ke & AP aRase diamelsr fprfritical
dirRedsfoRl BY% t2fcabdr Mﬂﬂ?&ulé?k%hﬁcﬁﬁr gr@%—sel@oﬂ)h@ngm% from about 4
residue 1s added sufficient hexane to bring the Vvo
A toabd2R2(A, whide & hresdyoire shallilmverapntealiampetentr cmibmarltdlﬁleﬂﬁﬁl ranging

for 24 hour ere Iatl r ba h. .Th
frofrpprgtieehan Foems b0 A rbou F0sEA o KEbrE RiRekably 5 o biisd yfame of
mlafo bRy Qﬁ@nﬂe%ﬁ?&%@ﬂpﬁ@e%@ﬁm peg'@entﬂ BHERaRE oARe thal%o}@%lume
or to decanting. 'In this manner, fractions of
and; emst— aaferabig ubowdOyprerens ol gredter duhﬂ(bmtpozk&@,lurﬁé CI hfaba:lance of
620C are obtained at tenperature increas
e B s OB BT A gore TG BrRates Sy 200 A

are dried melghed and anal yzed for _conposition,
% et hy! eﬂr\B’nclHﬁ’t wgexamplep phpriews Bapesilinalssdhat ﬁsrrvwr@blfmelployed in

' )
FELLE R OAGATRAE A0 Wb orbfoRERELT oz
ntamblslyicaess Icf}gtdﬂlr&trﬁicrqior@ﬁltltamﬁ&lcmfes adch i timmofn dilhealite-1 (TS-1),
first_and second nonongr se uences and (2)

th

titangpe |Sgh‘félrteﬂs(T\§e3)r Uipnouhcatbea Cret tanosicaly S3ir ei-ZSM-12)
and ﬁf&'ﬁoﬁﬁ&éﬁé@ﬁh@ A7) gﬂrigl\ﬁalﬁih oir#dvmésﬁg hg méﬁoﬁréa’fes L&'h%g & MCM-

pol'ynerization environnent for s Pstanti 1o

the polyner chains of the copol yner. Preferred

sem - anor phous pol yners usefl in this invention

preferably have a nol ecul ar wei ght distribution

(MM Mn) of MM Mh of less than 5, preferably between

1.5 and 4, preferably between 1.5 and 3. |In another

enbodi nent polynmers that are useful in this invention

as senrannrphous polyners |nclude honnpolyners and

o o o s o 1. . o =
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wherein X is the ratio of the peak height at 1155 cm 1
and peak height at either 722 cm 1 or 732 cm 1,
wowkioehesser i s higher. In one enbodi ment, the PCT/US2005/044749
sem - anor phous polymer is a random propyl ene copol yner
41044 e @%h ! i i i i
. ﬁsb \gﬁg?a (ﬂ*’@ SSATRARS cBthﬁlor%Sz?%lg*f{i/’lmbﬂﬂanlhﬂl &Bgﬁ&ﬁfon sites or

the sem -anorp ris a random
speuiespyihe seuctomb pyopertieh and theg paepasationwf carigusgitariosilicates are reported

istributjon_and a It| oi nt_of from 250C {0
in %fc%t@%ncg}d’é% f%ftﬁxﬁ‘m? fn l?(g ref ?W@CQSOB’GPWCJ herein by reference:
descri bed as random because for a mer conpri sing

propyl endS boﬁeﬁ@ﬁeZeOlmdl%%, llén]eﬂ&k/l dbefheGontis an@ﬁbé‘mel

zeGfien TRE Teatb st R PRGN b PERIFTZn risffey 107k 531 357364; by

A.MREREBen TabriS4AIE qbicegéhesﬁ eIk, €893, e ugde by A, Tuel and Y.
bl ock nononer residues of any one ki nd adjacent to one

Bearlaatiein deglitgs cld0dr 14, RAP-281 catiddyett FuebandaY sBen TearitdmMicroporous
andom copolyners with a simlar
ﬁﬂrﬁs’itbtééoﬂq7bfq§?ori cal ethyl ene-propyl ene copol ymers
wi th stereobl oqck structure have a distributiaon

et hyl ene 1% dudedhatsrdieddy and & Kymaetealitgs.o oKy 12 95-100; by J.
{4l
SR MR LI PO g . o
and Ye Ben Taaim M pskiddeCarab i) Genérian 993,902 6477.0n ( i
randommess) of the copol yner nay be determ ned by 13C

NVR, whi qfi.be #Hespdiéaa peemeﬁwvow@q%(wm ;&13A1 Giimblor, A.
to the nei ghboring propyl ene residues.

Corma.emdd| & didrea- Parensogeeliten 189%13) S)ZrBV,CﬂdeM $.Hgutto, R. de Ruiter,

0§ N Ber 9 0T e PRt S/ Bt Giriesd Bhodhr a2

sem - anor hous ol ymers useful herein have a heat of

fusi on oflZ¥Mylg: & Corda andA. Jaeb Zaplfey 1896.36¢184-195.

descri bed above, preferably from1l to 65 J/g,

pr ef er ablTy- -ZSM#84 R §260aK) [Fegndpaadtaf| d\écﬂéqulctrr%melﬁjha@m & Hall,

Ne Bors TREN & RTrath e en S B G BpBREHT rBF PSR of Ti-ZSM-

48 QﬁcludeO@ ﬁ%&ﬁoctp RhQlR6), 900, Lipafaiar BPhYyif wmé)%r%%&z@mazs
500, 000, preferably from 125,000 to 400, GOOg/ nol

1994,3% 425437 sediA. divot mdonsBmTMr&ousee,dlﬂ% tﬁ;‘dééhlﬁ‘@nt s
of the present invention have a propylene tacticity
i ndex (MTHMCRRYI:Ng. Cfidirﬁharandl AV\Enell 'meesow% a5, fﬁ)lt-@O@ﬁnd M. D.
upper limt of about or nfr opzy
Albgy & Lypn, ;@nﬂﬂdléknovekprfeé’éb?dcﬁémeulﬂ%sm Ir78- 183
determ ned by 13C nucl ear magneti c resonance (NWR).
The propyWish eegmi:tpltttmoyllncatdegamg a plsuraiw eftitaniach epordination sites
def i ned cr onol e

or siehy e USdar g B ot paaprSEd Rin Y trleoiite.

st ereoch stry of pairs of conti ) ropyl ene
gr oups, mS#W%F9§1ﬁ@1“%atﬁ@§daHﬂé§ k‘ﬁ ) of e tiinoniicate ggn be any

rat[syy t‘ri]lél }g{)glgteéﬁfgr grétagc#gfa?ﬁ skl g@tﬂ/e]on?dagl‘rag %:Eugi s ggﬁﬂ%vﬁmageom
Sl/a‘i alotmc ramntleeqtmll to argleaer thdrr ahoat 5/0; mfefegatﬂﬁtgeatdsrhhm dbofit 10/1,

| ctic eri al tactic eria

mqth pEsTgED bfang%}e g0 ARRME 3 ?1 ‘BO%I;?&? femb argaﬁehfhaﬂ phgut S0/1. A
oAb DU hoRGE D PRy BRI SULL AL preforably.
les§ €hanlabowat 1), @&F0ék; mewte erdferdblyeless, thamnabqut ¢f06041eand most preferably, less

sem - anor phous pol yners have isotactic stereoregul ar

propyl ene crystallinity. The term "stereoregular" as

used herein nmeans that the predom nant nunber, i.e.

greater than 80% of the prop¥lene residues in the

pol ypropyl ene excl usive of any other nononer such as

et hyl ene, has the sane 1,2 insertion and the

stereochem cal orientation of the pendant nmethyl

groups is the sane, either neso or racemc. Preferred

sen1 anDrphous polyners useful |n thIS |nvent|on have

4 .= - o I s
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Thus, the peak areas of PPP(nmm, PPP(nr) and PPP(rr)

can be eval uated, and hence the triad tacticity of the
weeopytssee unit chain consisting of head-t o-tardT/bs2005044749

can be determ ned. Preferred polynmers useful as

thah@/Bou P00 RDMSSIE DR TRES0 BeTireRhreimibeN fefits & £bdlk $&tio that
t hose poé%ners described in detail as the "Second

inghegley e tod AH e dramepEiCiitanjum Yl Y0/ GI9ERMANOTR Oit@ie6,
WD 99/ 07788, WO 02/083753, and described in further
det ail adn bhl@el’l‘ledjmyhteﬁE tithreisilicat€opaibgtantidlly fred/dd titanium dioxide,
of ich are fully incorporated by
and preiirablyes ReraiisT e 03 lﬁl?ep%%gﬁlﬁ? angtase phateamuR dicgide.
Cr?ﬁﬁfl & flﬁﬂuﬁl’? Blox RIZ0h esehiP %r élerrgél eXtfa- 1?5199\9&%%‘(%% or
a solution process g a nhetal ene catal yst as
titéndd ddobeg as b naralepmes‘u@pmedRemfam spaThnicopR cabi usedmcmdetermme the
solutlon ES nErlzaﬂé g cess i s used to proﬁ
preésrbc& € tanblbw de,fihg 3n3fase phasg ob gt%rﬁ tox%e exhibits a

chﬁﬁa&{lﬁﬁestrgﬁg fREPR M peak 2t SMDuP 1 ARLA" | PHERRIIE BhAL ¥Plitanium

diaxid= acalmltsrRa&mdeeaksl g/claphmrMS)cne't angd aboet §1Qyah bpEhd hdbhthhase
dl-t i ar but -9-fl uore haf ni um di et hyl

whigh lr?ualiw@taww Vitis i e okt Rgeral BQWC&% ehEFRFRTISg Pya at about

15‘5’9!&16‘t THRTule oA Bkd@dt? gealﬁ'ﬁa% Q%Qghﬂigkcfgtggﬂ&‘%ﬁg Puln! peak of

nanely, tri-n-octylalumnum nm
ansgsey dngjes ptetﬁertddecrrﬂmdmmrt Ramaispetaksafm thor amatas¢,autile, and brookite

ool SR R o
essghlnﬁf)m/d dét&téﬂﬁ@ﬁeﬁa{kg tafr:tg o?élhétﬁfé){l%(vgve t en it 1s estimated that

I met"hyl ani I'1ni pent a orop eny orate.
lesk rthantabeut (O edightpdreent df thetchtalyst ¢xists in the form of crystalline titanium

G, R apti ey e 7 R iberdmeter

eqlﬁgﬁﬁ F(;‘?eﬁ(g%hlen A& InGBR R {HlhedokMd 5{£5 M 18R and having a laser

séd with an activator
poveli ofitboyt @Uhiol i00i Wt mtasakidsf fersaamipleuor ophenyl ) borat e
and or triaryl carbeniun(pentafl uorophenyl) borate).
Pr ef er ablly afidiRerpp¢fotredempadiyent; theattar@iilicate GRS Q®lirAlity of
a single, or optionally in two, contjinuous stirred
titaniHR codmaEPR e@amﬁl@@p&sdrqswtlgé in eBluglity ofiétenive spseigs.#s disclosed
in bg% fﬁl 4’5@” éDO ?aq%i *ér? i bg 1t H0E TRY k(zf %gonﬁ;'lé/lrf)ré%gnt refer§ to

Irncrease f e Co-Ca
thd unibea AAd gédrﬂdrytdfthchborfds k& titahRACT AE apﬁhea t6 EGe@bilbates, the
tenperature between about 50 C to about 220 C. =
cogrdinatige ﬁn‘gmlmﬁags C@ps@plwte fremareprk end pen-frameweristiasiug.
Frgn!il{&(nﬁ rtltam?l.llrg tegr 2|H1 nc%ﬁ)%::z%@ [n {he thgl sﬂl%gt’g crystallographic

erre 0O a Sse€

strﬁ&a&t @xxraxmnedwdrﬁ tiGRRIM tefers ad titanfueiRt, althéhffav@dno the
about 50 Cto 200 C. Additional nononers, sol vent,

frapewark vpically 6&%&%?1 Ochead dg nptiacerperatedrintodhe sranpsilieaie
Pr

e REQRE5E25h o GEHERL, SAI ORI B THS B, sqr
pyReliydlpsdtariit0 andrdiessal weiatsnsiieeoMary\6ll @2degthBRxoordination

advant ageously in a single reactor and separated by
enyirgumenty hehsenlyaliiiraftcoaidinatigntynse may i de satisfied by having two or
el ShRE R AT AT AR Y TRERIC T el gl
codridiiasioR 4 ApfefefredRtahodiBcat SAR4ifd a phawdlity of titdeiuai ¢ovddination

instructions,on how to nmake such preferred
ENEAMANST (RIS CHB AR SElmeeateriA) ﬁé ME] %t%@g@ebrmfucwre as

Preferred sem - anorphous polﬁyers useful herein are

made using a netall ocene catatyst system Preferred

sem - anor phous pol yners include VM tnj 1000,

VMt m 2000, and VM tn) 3000 avail abl e from ExxonMobi

Chem cal Conpany in Houston, Texas. Blend Properties

In a preferred enbodi ment, the bl end described herein

S heterogeneous characterlzed by a flne dlsper3|on

o " T o .
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sem crystal line polynmer(s) and the sem - anor phous
pol ynmer (s). Continuous m xing may al so be used. These
wproeemsses are well known in the art and i ncl ueer/s$2008/@4749
and twin screw m xing extruders, static mxers for
. . | s
AR U TR] o PLERARE e BN BEARALY frprampl, by X
rayoplatesdston spgesiogomy (KPS)msfierdaatibket-siible diffusé sdflectagce

| t d th I, - ph | .
spesrmeRe AU NS DRShalehisoe EEEd PROJIGIOSH gt (eat one titanium species is
beBERAG) BE thfraHéevolHL ﬁ%ﬁidﬁﬁ.sdnﬁi b SIRES DhO BiFrePdnt SR gﬁ%ﬁgggﬁelieved

pol yner [ ess than mm’in size inn a continuous
to bé a siamiurg gredited lohtorthe fraimgmerk, aPhafghrthib ltheokhshould not limit the
. di spersions (or dispersed particles) are mn or | ess
m Bg’é}“a"lﬂy;fnffs“ﬁfn g‘i‘e rég%f?t“ﬁ“r"é’ldéii%{mff?atl‘mﬁ%ge Atoggmengipned
titfHoSiieAts hAGink G$Rurhidg b fitdilirh Bostlifeibis siflR 2R b i
' a\?er age di g%e sirvﬂg@si ze s 4 fm or 1?5(,%1&982% TRehgﬁghggso?’zssAgg’
refefeacqt leseinbeforevent i on preferably have a per manent

tensi on set of 65%or nore, preferably 85% or nore,

pr ef er ablThe 1dsiticatsidloyed &f @il ontiba 3ayofurth& ®mprise one or

preferably 150% or nore. Permanent tension set is
mqie glemeats bosad withiythe stragiaral eiticewiNeg-lpnising ¢yamples of such elements

. ' ing i .l | es. havi
e R Ik N

vahadi@h Szifcohiup layid b et nBdreofUSf Y driigort OF tR¥é SlEmbRS tare present,
procedure. The deformabl e zone (2.54cm | ong section )
thegrgeperally.dhetasaliceneantratiomelthess elapaents isferaates tanj apont) percent and
t t ' rate of 20 in/mn (51lcnimn)
leS!S ﬁ&gna%f)ﬁts Oﬁ%eg(’eef(n%g%@gr on Corporation, Canton, M)
testing chi pe.. The le is.then allowed to.rel ax .
whi | e hdpdehiie et e Sambineie ARk et Tt Hides for a
{ Gphhle of bkidingd s Gi@hfc cdiBoulRGHAS: & i i
Cat\zﬁgr‘:%o gl ongat ilon pgoi n(t;@at Ctchi go posi t}in%n.lﬁ%?%eﬁl 1%12% pRGEess of this
inspten. n¥an-dinitihg exantples aflseitahle paalytihmetdcionkide galdesilvsr, the

o e ! B BOEL 08 0 4 SR
carthd 26 tneht 8 ShQudNahtiSndnticeAGhl Qﬂﬁs&ﬁ%ﬁﬁn,ﬂé@dﬁﬁup{, Promethium,

each cycle is determned with reference to t
samargypeoturemumegasiobhivry d¢rbivm, dysprogum, Holmiwpeobiwen shdiuen,

s Rl R R P G R BB B oA
th&fim, paMRdRhEe dgSiR, iléihi%lnﬂﬁﬁéﬁl&ﬁn{hrﬁ.\/ ?ﬁf&@mggfh%fcgt{a%wnetal

have a haze of 50%or |ess, preferably 40% or |é€ss,
coppasesigald, il gd9padladives or apombmatdn thede®¥ Mord preferably, the catalytic

r.ef er abl % or,,less, preferably 10% oy |ess, as . .
el SofpBF R Ae b oBe B SO ok e i caithyp platinum
grdt® H&4), BAZ mikdidheR@pp! € provi ded that the blend in

question is conbined with 2500 ppmof bis (3,4

avar | apl & S h) PRARE aBQAA SOektoR S8 HFE P ey B any
quattitpthat prodecdsgnropecibld dxidatioh katalystn Byipiqally, thetaal loading of

preferr enbodi ment,, nucleating and or clarifying
Caté[:}’@ﬁtmfitfgg% PB dieitansilioats 16 gecats e abpie (i referdbly, grsates than

0/ . .

o O b R e R Rl TR0 TN Perc i, st the weigh
of fit%ntlyticanatal(Praall eitambkilicdte. Gendrallye sise, tofal &fadinglulf vathBMe metal(s)
. or less, preferablyl2%or |ess. Wile the Ipventive '
is gpiar 2l 2l prsfernily- st has 2Bpulr 10 YV FRyMREFepTefezably, less than about

descri bed above for haze testing, the final articles

of this invention nmay or nmay not contain clarifying or

nucl eating agent. In another ®nbodi ment, the bl ends of

the present invention preferably have a nelt flow rate

of 15 to 200 dg/mn, preferably from30 to 100 dg/ m n,

preferably from35 to 85 dg/mn, preferably from35 to

80 dg/ mn for spunbond nonwovens applications and a

melt flowrate of 500 dg/mn to 2000 dg/ m n,

Y T T ey o ] o o o -
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Further, a variety of additives may be incorporated
into the enbodi nents descri bed above used to nake the
wrendm36f i bers, and fabrics for various purpOoSEBUSZBRINN4749
addi tives include, for exanple, stabilizers,
[ I t
5. 0 5 HBHRl ol 630080 QA Sre USRI AR5 g carye
matal(d) akdtitahosilieatanpl e, hi ndered phenol s, hindered
am nes, and phosphites. Nucl eating agents include, for
exanpl e, Gyoidnully, encaedy® nafduitiédr complisdonedri®dre promoter metals.
nucl eati ng agents nag al so be quloyed such as
Anyjragfpldipn Raying a yplepssbgswvernutt ansk +'bthabenhaness|the productivity of the
r
cat%f%tsﬁﬁhé h&‘lereg 81(%65'&5? %rgc&es‘ car??g E:In Sgc\ll\gs)l'(ltﬁgp?oilgﬁeral Fsagtokgse

comtﬂbhwﬂgetd) 1n@3&s’éﬂ3§$ddud&ﬁ@3t d)f\/thé @Jt@lyﬁﬁﬁcladlémcﬁamhy’ersmn of the
used, for exanple calcium stearate, hydrotalcite, and
orgagiccqomnayrd debe exidized, insrpased a@f:@lvﬁefm gl desisrdsonidasion preduct,

de#rlggse f'odugl&'? %f @% ({‘ucysescqchq L&}ége? mcr %H'elltgl’yst llfetlme Non-

ane re ICI zers cant zrng

linfitih@éxangpl e sugably pfdh@ﬁér& limtGudel the Headld Uﬁ}@@pﬁl ﬂ[r@ﬁgh’ B2 of the
cure retarders, processing aids, tackifying resins,

Peripgic Tighlejaf e Etementss asruetbifthe el e%r&uliamh@@éew agtigiges, as
AR (L ERE R Bpb el RIS IR U i PGS 1o0u

Préfwabl) & prmbmd& sertledfrdpl Gedup IChals dfahePeriv@li€TabR including

carbonate, mca, silica, silicate, conbinations
Lithi gy eqsium ppiass g, [rplkdiuntppd cesiign; o &gown? aetatainchiing
o AR FLLARE. BB phAGh B IR g ot

meials tcl el fagthehuin Adegiufg praseddentiad, ﬁd@d?xﬁlunﬁlqirbhﬁét‘hﬁlr@fsamarium,
all types of additives which may be enployed with the
euippEERradpliRiam; feghumypuRTostiy hedmivm. sripmethylivme ytterhivge and

Kj 4l
lutgrtglilrﬁb%rld etﬁ'% fl%tgxé%é\?etafs ?«F\% ﬁlcgl%g tl?ogir\.?é gxé&ﬁﬁg&pg%a Hn\’t‘ﬁrc'es of the

aforerdletiined cheils. t Mierespreferaly, ithe plbﬁloaa"rtls selldbtedofr @ dishi g, sodium,
the present invention may be nodified to adjust the

potapsimcfubidium; eesiugt, npagaeypmnepicinm, Baym.cabium, Betiyn,@ind gnixtures

ther&dt ) o |h§ ?adxk?l? ?&%ts lﬂeycgﬁggﬁgd {Ooqu]Qt? n A(}ERQ Eeﬂ?lg{scg mgtall vxihﬁn gold,

ove I'NC proc
sil¥diearidangiatifim fgfdmmrﬂctﬁméﬁbseﬂd (%egt nayNyehly). i Thel lagthamd€emay be
of from2 to 20 parts by ht of process oil per

copsidraedte fypetian %WTQ@?@I ms@hy gddsiern frd/ormplatinum group metal
0 ss oil in noderate anmounts | owers the

lséggﬁﬁg ?ygLﬁgLR§fffness of the blend while inproving

t he prop es, 0 e bl end at er at yres, nea

bl ow 00a el SraplprosPtotatinelRabEo Hler o e fhe&ficys pically
is % @tef QuE 'éb(ﬂﬁ O‘U(Olt hefelablPforddi@ tRAeAWdut A0 In @RGE preferably, greater

enefits of adding process oil to the blend |ncF

thanmbpotv(la &0 paecg@eswm bageduonith thfel weightef] ththoaalyst. élhamtalcquantlty

and tensi tren The pr.ocess. oi.l i.cal
of BifmgiEeel RpbTH b e R RERSE ohicely SR iR by o, preferably,
lesS HAAUBoRNDS, Bﬂdimgseﬁrewrdmw €53 ¢18H DbulBE WEi h PEBnt, Pd§d on the

as oxygen or b) essentlally of carbon, rogen and
tmakwmeé:ffbn@nﬂeﬁero at om such as dloctyl phthalate

et hers and pol yethers. Preferred process oils have a

hi gh boi lIh addipon tat catadytizemstalis)tand tprahdtgr mataty, dei dxédagibn catalyst

0C. Such process oils are cq nl vai | ahl i,t her

mag Egpiaph Qr Ipre|proMpiRg Hongdn H%ﬂﬁc@r Wr%xﬁ%g\aﬁea carbonate,

m xtures of these nmaterials on an inert support (e.qg.

clays, silica) to forma free flow ng powder. O her

useful process oils include d0mi xture of a |arge

nunber of chem cal conpounds whi ch may consi st of

linear, acyclic but branched, cyclic and aromatic

car bonaceous structures. Another famly of useful

process oils are certain |ow to nmedi um nol ecul ar

MEIght (Nblecular MEIght (Nh ) < 10 000) organlc

o, s o, s o
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those G oup H Basestocks which are severely

hydrotreated mneral oils having a saturates |evels of
wWOO/0T8360r e, preferably 92 % or nore, preferalyuS209644749

or nore, preferably 95% or nore, and sul fur contents
phbﬁ)‘hﬁtet Htﬂf‘ca@b&(%/llg/‘hc@raﬁfo% ald. }’ac}éﬁﬁé"’%ﬂ]ba% Q6d 1a8fet. Bk Bromoting

Vi is in éxcess of 120, preférably 130 or nore.

anmnnefa@rlmom in fthe at, @8 pewlbwww&@%@?ﬁﬁamomm lrenein &y reference.

ki nematic viscosity at 1000C of 3 to 100, preferably 4

to 100 c3h theprepaeatidnl of the freshafXidation cpabbe tieatalBictra@l(s) and

and/ or a nunber avera mol ecul ar wei ght of 300 to
Opsmt?é @rormtét @F‘&[(P %Faoszteo obto th%tl@nps*%?aét Bhsy Isett}o@ known in

o R A floE B PR

exdlﬁﬂge Bepospiuasprempnetuomyrab-elr)png%p(br depofditien,lahé solsd Qﬂld reaction.
he jnvention fromO0 gr 60 W % i n one enbad
ém’éuntpﬁ%plﬁt@nmt@qﬁlw fSCiOﬁ%d By 8ntsubpiasiye étar%ﬂ;)Kobayashl A.
far

U P et Bl Ppftiontlr bRy BIRICRG CRIT8 BE TR A
Mignesiui Okide f’ on PRepat AlidnrofYeitalpsnoVh@r PawblediPmaniacobs, P. Grange,

wherein a desjrahl e range conpri se any upper wt %
anti Prelmen; ﬁg%ln@ISFuete?cmchPtﬁ)fﬁ ng’orﬁ\rsétsrfty% .8%1 p. 695,

r
P e e R AL et B e s e in WO

00158163 3 ,ancaperated dsreirebly efaemadi Ng to t he ASTM t est

D-5035-95 (2003) with four nodifications: 1) the jaw

Wi dt h i s TheictalydsérBpdysd in3his nveAfion &t betiRAd td 8r éxtruded with a

in/mn instead of 12 In/mn, 3) netallic arc-type
sulwpérry SIupmrt g¢ bipdernd yalctillmthq iheidiary, B}H@prtgm bndgr @ empdeyed to

1mIPrno\‘7’vtg tfrltxo% rfﬁsldaéace o1 sérﬁagtg%?@ea , g % E’élﬁtatbgeﬁ‘% lldéaé%l supports

1ndl’tf1defalth@irﬂﬁ1 |Gilad R14Y8 aslidadTRmrs, aalﬁnma@tﬂcét@sr ti@REd3, zirconia,
speci men. This test neasures the strength in pounds

magfiesia|apd gther ke re\frapf@nc@ﬁdes@fwbeﬁ ambscharyﬁ@n@rtelﬁ @mpisiyed, it may
t hi |nvent|o or ned |

be g BeL Ao Bt i Pt Rl bt PR sy, reacer

thapQlbyl £hérdent ddeds tﬁleanrabbhﬁgmﬁer@m ehdl te,felﬁsgumgmaﬁ Aout 70
manuf acture of fibers by extrusion & weavi ng

pesentpby ieradt, busrsl andthe tasaloveightod élsescataé)yst wpd o&JISI support This

o RAESTRYRh Bh Y PREARA o B 5P LA B R Any
vafigw of slidpes Ruliyblanyt nidWerietivedlk Ao btel Mefelibe Ry, to SSHthe
nmet hods and equi pnment are well known. For exanpl e,

SuRROUEH Oh Bowsheatahest irfte Bmpkler pagticlaseorior tfuimi,@moyingphomhmation and

e AR BB 80 RS POt B GIAL R e ot
or ke B Ybird Fe8pFored htallisbak I@ﬂxsh%cehed tHiGughSa §i2Y PABEW.S. mesh
in US. Patent No. 4,820,142. Fabrics of the present

(1,536’05 sric@amonst rat e desirabl e stiffness and enhanced
softness. Specific enbodi nents are described as
f ol | ows. e \fesh caalabt, ﬂéiusl prepereid sronffirisergsa tithinesilidatedmving
d nor e, convent i onal flb E@r tions, .conti nuous
epgSyig eonwm?éawe%mt tafs, PRANIALY: Qs T Sop PRomatergmetals,
an€ PG GTARY 3hedr AvrfBmbaiRg hﬁlﬁng %‘hd§ G@htfy'ub ﬁ{e%xﬁfatﬁ)ﬂ ®f organic
present “invention. For éxanple, olymer nelt is
compoundse ot apudigrhed: dxedatioh gsodess, tdfaenktess fsde tnB8e,031,116, US

e Low nel t ‘1 .

s G583 SaPoh Wbt IS Grp SR e o e gpiied with

t hrough the use of high nelt tenperature (230Cto

2800C) and high nelt flow rates (15 g/10 min to 40

g/ 10 m n) of the polyners usdd. A relatively | arge

extruder is usually equipped with a manifold to

distribute a high output of nolten PP to a bank of

ei ght to twenty spinheads. Each spinhead is usually

equi pped with a separate gear punp to regul ate out put

through that splnhead a fllter pack supported by a

o o . e o,



10

15

20

25

30

pronpt draw texturizing. The nbst common process today

i s the one-step spin/draw texturing (SDT) process.
watios/opBeress provi des better econonics, effi ch@EnUS20031@4749

quality than the two-step process. It is simlar to

ox d%k% ia Mg Sre&Mcébf W&?ﬁ&o f&HFEBlin biidbs. LG aRbihki P@ferred oxidation

vice is in-line | K or texture changes yarn
pregepre seferto P-4 R8E94% @PFAI-QFHEMSQ mﬁleaHd|2ﬁg8éb7n wigtein olefins are

nds and fold ar fatter
ox ety e mie B oGR8 e B SRBRGE p & Sidarion
prdce SRS ans hotiviB e tise Xiddtiog catra@m siéa"am QeérePRS smmThﬁSc%talyst is
shortcut fibéers are separated hen carded,

pattelprioe fillyi dﬂadl\aitaddbpdmy) pessting ptnht dhegprocessest ofn@ls lnventlon can be
. cylin ver th teeth, The, unbonde
imfegpefeds sl G ufbodlifin et ofons BB thaatialien RSt o
eg&ﬁﬁﬁﬂﬂ%ﬂ&ﬁ&hﬁhqufs - wth heat and pressure froma
cal ender (thermal bondi ng), by adding chem cal binders
(chem calppr, A i t. .
hater | ot2ePrsESieR oPAREOion 1 ok AN IR O Wingilicate
catalyar inyy bé céridacted barspermor deasmvaech caftaiblbtomady physiglfeemi sigh as

T T
s B R R

to fcilftatb etesrealathator m&gioldmg thik eweftivee dlreshing cdrelst) accfﬁlﬁﬁhshed by any

process typically involves two steps: /1) produci
CO%\f?arlm%mﬁqﬂ §ieV13&H‘%bﬁ&m9 Yed 9 @a@éﬁlw zalreelrpmﬁﬁsma
iy Qn WeR
P e G SoR] QT 0o f oo a Schy
reckaraatizingyrodesam 1. 5 dpf to > 70 dpf, dependlng on the
application. Staple length can be as short as 7 nmm or

as | ong as theGisteey 0 réaitmthe tiganBsiliBatd ahdrezbhstitute the oxidation
t heappl i cation. For many applications the fibers are

catalystrphedleactivatash qatplyss isdeatadprithstreekigantovhich freedie mrgy eommpound

G o BERES RE PR BB bR BB Sl s
oxfdandssueh as bkyiRs, 62dnk %dfnhtkfg'é'ﬁ Bk Rles, bA@ $1§uﬁl$ﬂﬂ§e @lifants, such as
heat-set by steaminjected into t he box MAD,
aquaeys hxdroaen pasoxidnt Breferafly.ttheoxidaitns akes Idmsmmdmt; mpre preferably,
I|t litude and ease 0
essEhfole Rt e 28R RE an e H5 PP g ek i o
helﬁmﬁetfnubxag&%ssmmumni itietie afthadtByie ortiflarit REmpARBoffacting the

20 to 0.1 mcrons. glcal fiber dianeters are in the
degcsingied eptalyst with therdas pbrss oxitaniasedemperpst typically grea@r tahan about

oSBT LR R S B T forre

lesbehan aB¥6Ed S08M tpr@@fafbl}e TesPHAARB&WED0°C-OThetferimb @ cohfAciMEtime is
melt bl own process, the extruder nelts the pol yner and

tym@ll.y\g@paéer,thaq aboyt h@'{l@.ﬁtﬁ ard leay tham abgut 1§ heusse |Spclp g@ﬁphase oxidant
tre?tﬁrlenyga{nsb o { §h§? dﬁgétémg.rthea&fl_@at{(%le %‘ojé/ %) IueaQtBr ﬁe ca?alyst has

e SpecCl a oW n

dez&)&ﬂvﬁﬁdt mtemaﬁvelyhﬂy tr@ﬁtﬁleﬁ%aﬁtaeébrbphshb@fh 4 saﬂsaﬁt@ﬁewt& into
hi gh velocity alr (called process or primary air

) -
whigly the deactivatsil antplyst hasdeemigansporteso indentineid phasercopdisions, the
oxﬁ]%;?trm]&%trﬁéxﬁt é:geg)k'ls% Joh?a% é}%te gﬁéc%ngﬁgzgta%gfwﬁma llrglendfﬂh??g oxidant
or h sélagsn Odntilhﬁlgdheom@m& Pesfergbly] the ligeidiyisd Gedtnostuohipises
quality product efficiently. The fabric is forned by
Waﬁhlawth?gde@ﬁtevam YR &itdianaguaps spluom oplydserenrsFaRidry more
belt, typically 200 nrmto 400 mm (8 in. to 15 in.)
fron1the spi nnerets. A Iargeﬂzforning di stance may be
used for heavier basis weight, higher loft product.
Melt blowi ng requires very high nelt flowrate resin
typically >200 g/ 10 mn, to obtain the finest
possi bl e fibers, although resin MFR as |ow as 20 g/ 10
n1n ~can be used at a hlgher proceSS|ng _tenperature in

o, Y T LT
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shrinking of the fiber . hi nonwoven processes, the
web usual ly passes through a cal ender to point bond
wq@ zoneTidédat e) the web. The passage of the PCT/US2005/044749
unconsol i dated nonwoven web through a heated cal ender
Rbrabl§! & dg(RbYs st SHRRLRL Y hfous ¥ W
prt hrg ?I beél}(iﬁgndS t he ﬁlon%%en%me Su?hg té?ﬁ(%l%ﬁ? beg%lﬁrﬁ&%%t
hydnopaapdroxjde.t hbe feompemarer foethe hhmdlpcha:tmetraanﬂmt i$ hnvited by the boiling
ension ta .allow f hrjnka e of the b.in both, .
and{GE S RER HBR PPISROL ey QHi P RS SRs Tyl s i Hjd phase
trea—tﬁﬁnaﬁ%ﬁ&dcﬂéﬁ ét%'f@xﬁb%fﬁ?@raﬁ%@g BR A& e EﬁgleﬁP{en‘%Yature, taken as
particul ar blend.In other e di ments, the nonwoven
abdw 2P g0 dss thaa appatsl@fC.i nvention require little to no
post fabrication processing. In another enbodi nent,
t he fabr iT&s oRfdahii@eddsdE@ist hme:rehﬂ@rtoafaetean\nmadcﬁﬁuﬂd&r a
single-step by a heated roll %odet durin
coehuerﬁcﬁefﬁ%@m i alipin oiifapesiigatsrsu ﬁantaalbrf@eaf .cefalync metal(s) and
or T BERb bl BRI AL SRS Sy IO g g
tre’¥Bé c&talyBicin bl sehfioh @f irfr@eiaid NAn Blor@iniciceBingy bé BaBloyed for this

65% and when the blend is fornmed into a nonwoven,
puieat dravided15aibe asid fneapable phsrlulbitizing the ealytissand qatiod promoter
O1aTeTHY)
30?1 AP AR S RS Syanosiica
and Wiiiolittdaneging thotnasdilicainlakite (WhayRalldpeapheddtru tmE)p Wﬁllmltmg
propyl ene- et hyl ene cqpol yner conponent of the blend is

eriﬁBléﬁf’f suifble Apprgaae acifaielude hydraghlpae nitrie, suliyrie gandinhpsphoric
a018£ ag 'vﬁetilrels QHIn'b%tBIls {11%1&%‘8{“ 3 thnﬁltl gcﬁfa%élg Pie?gr it)lg) th@ggid is aqua
ngnwoven processi n 1he &b

reg‘tzQ Ty 18T ahd Yorenpationtof\tiee avid sulﬁtldrﬂheysvﬁp a\ﬁaay ahd afeindt critical.
propyl ene honppol yners and cogolyners used in the

Typwakns tﬂpﬁypltl of fip)acidmolytioads lesy bipp abeui & Sspefasedy, legs than about +3.

Tyﬂﬁgl:{‘\%?fﬁé’](an%grgtfa‘ﬁoh%f azxg{hg%cﬁcg)ﬁﬁ%hqglggg H}about 50 to aqout 100

pereentHiaN@ILemé-(d/R1, €or danal edgid) Uﬂb&rapﬁrokimﬁtefyr 05nd 4\3% by welght)
Thwi ng- Al bert I nstrunment Co., 10960 Dutton Road,

Geperally, the palume pd #6id solptien pesdtnes snMleastvted eatalystiis grepter than

abcH.R'ltrﬁl fang %rably;gre%g{hgh %‘(gd %r}ﬁl df‘ ?heR&OI T%f a01d solutlon used

Speci USG

pelkgiﬁltn d&&&tﬁWteBQﬁta@isﬂfﬁthﬂ@J luﬁstthﬁtgaﬁdﬁelm ail/ gV\mﬂtﬂ}eféﬁa%@/ less than
and the sane slot width is used through out the whole
abeu S0 anl/g fand mase prefesehlndesdhapatoyt 2GhmiBe Thp agid solugian is typically
e, L e
proyi 8 agh s SOt Bt 4 JoE R 0 o BOMaBIL waceppoluble
orghhip@akRnt, ipteferablyl hpolapdlvent. Moad prefBablPlthe gElRCS@hiY solvent is an
associated with cloth than with plastic polypropyl ene
alophgly mest prefsrably, aithansl. athe tamgeraiireiand tiwg of Hierpgidhreatment may
r. i
alng/QH g?éngon tr}%g?ér}é%e(f{ijtlhféea% {)eﬁg:r gﬁl aﬁgﬁi 1@2?, p%l%?e{bly, greater than
ab@p QDP(E aGemsislly, tietempeanirastlessithan dboat h001@Nprefeeiybly,dess than about
i nvol ved hi a preferred enbodi nent, 't he nonwovens of

50%Ghi Ehg mwa}t@x@nw&%@l%llﬂefﬁadweérat selbgfslhp@a%are (AenegHty, the contact
tm%e?g Ee‘rz‘il}%) ot 181?114&?@ ?ref%ﬁl&ﬁ%@%&%’ thé{é n%goc}ﬁ) nﬁrciﬁtes.n@&?erally,

theNYRY tine a»etwsehelﬁe owdent freated Heweticaep osalystand acid sbhutidn i 1s less
invention (preferably where the sem -anor phous_ pol yne

thagabprt oury, @ﬁ%fif@b]tyo%%thﬁ%ﬁw 19¢ ewmneﬁare(p&feeéwés?fsyhan
ab<§1§ 3 Alg)uv?\sgi ]\élﬁt&% tre%@%?%%ﬁf&lﬁ%ﬂlda&%&@%gﬂgn thE rnﬁmu?ﬁpcontalmng

value of 10 to 30 g, a transverse direction peak force
greater than 5 g, a machi ne dPrection tear strength
greater than 500g, and an optinmum bondi ng tenperature
50C to 4Q0C | ower than that of the sanme article nmade
fromthe sane conposition except that the

sem - anor phous pol yner is absent. Fabric tensile
properties |nclud|ng Transverse dlrectlon peak force

g, r - o o g, o
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(based upon the weight of the sem -crystalline and

sem - anor phous pol yners), each sem -crystalline
w@oiognesetonpri sing propyl ene and from O to 5 PEI/USR009/644749

al pha-ol efin comononer (based upon the weight of the
thePRUEBTRY solutiRl i d UGG A tRhlel ’&Etag@tl P 1t§ﬁ’&hbé“ﬁ%’ Rt in any

mel ting point between 100 and 1700C and a nelt Tl ow
comeengondl n2@er dgluding stirrings slsakireg (Jbllabg,fvwtjmr]_WIth;)uiJr Btirring means,

su{]\%%ﬁh g/er aﬁ %tlI{I‘TlElrg gé‘;{?} t@? gg#%gg ngg nt%(ri %y(le?sgscgnventlonal
medRsu@EY, RAYSHIO Qélyﬂi%ﬁs bptl%ﬁall}/ 86 M ireSRLPOAUR MEX'&Esrhorter
conprising propyléene and from 10 to 25 weight % of one
pewedsmdtienddy wnwhvorg spénttagidCing rapgakiag etid tieatnenbwutbfesk acid.
sai d sem - anor phous polyners each having: a) heat of
f u s | 0 n ofAfﬂertcOmﬁ[étldﬁ of the)acil tMatrherft) Dtitafrsdilécatd is @bthiried that is
dg/.m n; an i nternol ecul ar conpositignal

Su%ﬁt@ttlla Ipdies eﬁcaéglya%maah adgonsipnelhs miemoter metalso iy | whstaptially
freg’e ﬁﬁﬂ%n? HePHe Qﬁ‘anogﬁ%’atg%oﬁ\ﬁing héss %an%B@tl SO%T: gnf}?quérﬁ’ Uf—‘{he original
'S 1S0O ed as one or two adj acent act

condehtratidreofizatianeel Qirefietubdlyy dﬁsytﬁah abouti Inweidhtieedeyit of the orlglnal
precedi ng. or suzﬁeedlng fractions; and mhereln each of

coRGSBERI Sl M Ala & Toialg tegiph path ot thetlptige structure of
t
NG EIRALE ST AT B BB EL TG Ry The
titemiosiladtb/itesafting. fiorh thedacidatnehtr@dntds guparyddefiem tthid @il solution by any
tacticity, as neasured by 13C NMR, of 75% or greater;
coRyfatignal epasatid ANy fygh a%,rﬁltr%tr%fiaﬂapﬁaﬁen,éﬁatrlﬁlgauon ora
u [ %
co e B RO Bl e R Bk ER0 DR ol ey
coiiventienal n@dnlﬁbdshmchﬂﬁigdlehashzla)lomrprédﬁﬁt@lbﬁ,advapomﬁaﬂ eBddtrolytic
dg/mn; and ji) a Permanent Set of greater than 65%
depositione asethe Futiablo methad, torreqveniiedailysismetal(s)and optional
W& onwoven article has a Hand of 40 g or 1|ess
prat gpﬁélgﬁ? of 35 gsn1 2. The article of paragraph 1

wher ei n stal l.ine ner ¢ ri.ses
or opy! end iareaty Bt ared e RGN AR B et capable of
rerddEh@re3ldehl &l@ﬁaﬁnﬁaﬁfmoﬂna&@rwﬁka oSy & ghrl€ solvent will suffice, but
al pha-ol efin conmononer is selected fromthe group

. prederablysthe epshing selvgntds @/atebuP@rn@ashp@n asking h@lxemes used in a quantity

ene, Q¢ ne cene, r ef sel ect
e R e B AP RS FroL PR TG e 2 ShA P
tit:mekifibge. péle\ﬁ/@ghaMemtsh@ 3bRBA-ioLeddiin a@amrty ueisg tHa® about 1,000 ml,
et hyl ene. 3. The artlcFe of paragraph 1 or 2 wherein
and peeterably - lessythamatioup é0<bm|1 mmral@cm@msél@gteo Ageing Wasleigg is preferably
cor\llﬂ%g?eg. V] %taglg-rhe t B lélcﬁlg %’éﬂ%)é.kg%n&rller?gn and ultrasonic
agif¥ion] ag{oté&ﬁbrélabétﬁﬁcanﬁ \x»ershagfié @pwﬁa& repestddl UstilGinalysis of the
bet ween 1030 and 2070 MrPa. The article of paragraph
recpvergd wash Hquig 1W@pha1{m1cg@m -Rratergbtho u’@sbl@gympeated until the
wa%l? F@jngsi&flczﬁéso&) ¥hene%teggﬁ%1;a:?§%tr%2 'I‘ (éar g\'\frg)}% ag C:tqlé;al about 2 to
lesk faMabber ]QT\%Hheﬁlm%hﬁ)ﬂdyfeG ;ﬁf:feﬁbm{ feRegreltdt GAL about 3 to less than
pent ene, hexene, ene, octene, nonene, and decene,
abqit &fveashis Ve @&Wéd evasbwgtlwpmn ponsyatsi gt 2 hagwmrature greater than
) 0 efe
abcgl{t ﬁél ¢ ﬁ)%éfe]él% ﬁ%’ater ﬁ‘ﬁ%l@gol&?@)g%r g%agg g{ypfaﬁ)é coxﬁ/iucted a%a
wherei n the sem -anorphous pol yner has a percent
crystallinity of between 2 and 25% and or a Mooney
viscosity (1+4@25C) of 3 or nore, and or a nelt flow
rate of 5 to 2000 dg/ m n, preferably 20 to 1750
dg/mn. 7. The article of pardgraph 1, 2, 3, 4, 5, or
6 wherein the heterogeneous blend has a heat
defl ection tenperature of 400C or nore as neasured
under 1.8 MPa of pressure and or a haze of 50% or | ess
as neasured on a 1nmmthick chip. 8. The article of
paragraph 1, 2 3, 4 5 6, or 7 mhereln the bIend

o . oy
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sem -crystalline polynmer has a nelting point of 120 to
160 OC and a fl exural nodulus of 1030 to 2070 MPa; and
WO bwe®®367 anor phous pol yrmer conprises 5 to 20 ReT/URi005/644749
conmononer, has a percent crystallinity of 10 to 25%
texﬁ‘;%ilatﬂf%sle% thRPARt YO@@O%J ﬁrefe%aﬁ)@gsé @anojbogt 57Ut’C mfI‘h@ tltanosﬂlcate
14. The article of paragraph 1,
re@yvert0 afted washing empBesthe resilaimeti eltahmtsxdacaige neo u s b | en d
further conprises a slip agent. 15. The article of
par agr aplOption2lly, 3he réclabmedtitanosilfateSmaylt driell, andZyr calcinkd prior to
wherei n the heterogeneous bl end further conprises from

usa 0T Rgpdrying may Yeesietively apcommdishyskajeny tenpesaiere apd simerrwitable for
reﬁll\gxpg Ewg%{tw S(;]!D&lt Qﬁ{fgﬁ e?cge?)'rf]h% '.ﬁ!la%%%e tc}ﬁte ti %}ﬁllsﬂircétgﬁlét@%é) ér
cr}fstdl)lﬂgtabblcgtroctprec Hos iist pref@grred wash dﬂﬁedﬁ,avhlﬁlglst\bt%r the drymg may

chem cal structu

becgndjicted 2t 3 ter&neratvrretyalﬁtlbcrr)éat@r tham a@cgr 891@ fad pl:@éeréblyweater than
t beC 0

ab%ﬁ(}ﬁ/@ﬁ%{bt{t}&% ?%11& @es@gt% agbﬁt %ﬁe@’l aﬁla rét%x%gq eia%rghs glgll(l) leiﬁ’oué 100°C. Ifa

sols'éﬁajtlﬁfd’fltlikﬁm wat8r 1s'ﬁbéﬂ dehithd @rytifg tmpa@flwmai be adjusted 4ppropriately

6, 7,.8, 9, 10, 11 12, 13, 14, 15, 16, or 17
byme plifled imibe pet Singgesllo the dsylesmay bercpaducieshimdes e yacupanio
acc%ﬁer%%é ﬁ?,q;%%q?%gp of a nucl eating agent, based upon

total polyner present in the

het er ogenlglougnonﬁ % Cm@gowggﬁggcf%p iy fq #ar a%glp%iaéufe and for any

t1ni’e7su1t951e 1S rehRiRigRedii@l 8610éM] fich 8s RakK Qﬁﬂ)ﬂ)@ rd¥Rfual brdhnicd
package, a nonwoven web, a fabric. A spunbonded

pravodedabaimo unagesptablesiamage m\th@énanoallmtp@atbeﬁ stgmme ogcurs. The

ca dr aﬁ&x? cl %ti I%m%ﬂﬂyg& uacllergn 1%erg %,as (g)mogaﬁ}i Gontfr_{nnglegr orjoxygen. If
cal@ﬂwﬂ@@rs ekﬁ)lcaﬂe ; théR theQatalydt Mﬁéi@raﬂa%a@dﬁécﬁh%%ﬁﬂ@iﬁh&%ﬁ)f nitrogen
a bacterici agent. 21. The article of paragraph 1,
comtamglg ﬁttom@borg Otp abgut 39 peregnt q&ygemzandpgefe@gly, firem abgut 10 to about
he article is sel

25 sl Bat e ﬁw%m HEHRB P Fabfy BE b Blis griter than

ab&taqrsotcas;ﬁaeﬁb@ gxfearef thaf abSABBIT, Snd Glodd PleRFablyBbatefthan about
arnments, surglcal gowns, sur |cal dr apes, diapers,

45 °|Ca|Therr@lqmttos tergparatuee kenafigiRinis less AkanabolnRQ0SC, preferably, less

o0 C < O PRLHBg. EFUPA RO PG| oM Ghfat om room

terﬁﬁ%é‘tufel taitkl ¢AIRRLTTRAEM Berh@YETs 3ypi OANYprédtaH tRarPHoB @ min, and
| ayers, body fluid perneabl e covers, absorbents,

pretfqérebluegreatnothm‘abwt Ohipbsint asl mbnenreefcrabbt etelater thalnnlgsqt 1.5°C/min.
bbi n ads sk res tors
T8 SETRA B R Biom Bt di R8st it ey tes than
aboi 20P@AiRprefeidbsyt, 163k thad 88 13US/mifBAIGRbre WEEBBbly, less than about
fiberfill, outerwear, bed quilt stufflng furniture
10 ;ié(aurl ngt theicalcenatine ginaperatitethis |hngi tiraelis, tymieplly graater than gbout 0.5

0S| e aut g |ve | stere rnitu
oo B ol BRRRE Ry BT LGS AL skl sbout 8 howrs.
ThehBRStimé hehe E:al@ﬁuecrrsteﬁ@ksangarﬁzﬁbugy fesdthhi€ about 24 hours, preferably,
geonenbr anes, geotextiles, housewr ap, vaopr

less thaniabput, 1 Phauas, Bad mereprsferbly lessithas abaut 12 koyser
evident fabrics, protective packagi ng, and
coasters .CEQanallSts's, thetreatdimed titanasiigata pppebrs @senBiallyljdebtical to fresh,
6, /7,.8,.9, 10, 11 12 3, .14, 15, 16, 17

as-sythesized tingiidicas n SpFGsAb oG gestrupid gy i SKbibis a latice
conti nuous phase conprising the sem -crystalline
polymer. 23. The article of paragraph 1, 2, 3, 4, 5,
6, 7, 8 9, 10, 11, 12, 13, 13, 15, 16, 17, 18, 19,
20, 21, or 22 mherern the heterogeneous blend has a
discontinuous phase conprising the sem -anorphous
polymer. 24. The article of paragraph 1, 2, 3, 4, 5,
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, or 2 1 mherern t he heterogeneous blend has

o oy o o " o . o, T
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ii) a Permanent Set of greater than 65% (as neasured

on a 125 m| thick nolded part); and 2) optionally
we@tosthizey t he bl end conposition to produce, fPQU/B82005/044749

and wind a filanment, then draw, finish, crinp, heat

stré@tireaskntiblly ideatidal teuienés thohvsyattebiapd gtahbdiRate. aMdhSase of a
optionally, forntn%ﬁthe staple fiber into a non-woven

crystalineditangsdicate; e Xrapndiffeastion pattsra Gﬁ%@) af Hgrerlaimed ditgnosilicate
ap[gerarg e“es’g’éc'nt]h l§gd &ﬁ&g % th%E ﬂt?’t%e ?g‘ g}ntl%e%izg ?an@ L%C%‘tgsyg)deo ver, the Si/Ti

aton€io gatlo&ﬁ‘ thardaraeﬁe@ﬁtah@sxmawiseesehtiam@sﬁmm tBatdfak8ymhesized
any of claims 1 to 27, the process conprising:

magrishd il hege 4we ifpasures éh?)@ﬁ@ﬁﬁtf@@mr&né |tlpfgSIfT1@rnre@ rmg ggdicate that
thevﬁL cgpéat&g%tbcﬁ)%g agtf sugptgrtltg llngacﬁ t1? nnfm o {he tttanoglhtc%ﬁe f ne

e Sem cCrys

sut@tuiltlaﬂifﬂrsﬂmt) itp hmﬂ(Se (Frthee ﬂi:‘e)recl@n&feld tReNUsilichieslild ﬂhb fish as-
pol ymer conprising propylene and fromO to 5 weight %

syrahw?&déttwwcefsnﬁ ﬁbbﬁé%ntleuaﬁré@ ofithe watahytic wrata) (s a@d Prooter
me?ﬁ{ {nﬁrt}us c%ﬂteQB %IF errﬁ E‘{LB% C}Brefy%g é}fé'ggg %a?ﬁl%q%t%\é 1{3teRontains

poil n ween and a nel

lesk &a@ aBﬁut@Q@lgﬁgdei‘tdiht of the %Slgmal/\d:dnbeﬁtfaﬁﬁh bf E&bh@tdlﬁicgihﬂ promoter
% of one or nore sem -anor phous poléth rs (based upon

mefH&)\isefgiblyo fess Hangbeit-lowgightnerentolihel ogginpl competagigs of such

TR oS3, AR ARl By TR i

latctstaictued namelyl, Gtaalh andasf dtherd@HPOMERIL, Semaial edsentially undisturbed
sem - anor phous pol yners each havi ng: a) heat of fusion

by e rgclagation pyogessp Ceaenlly (the-pryaumef dtagfuny in the seckgoed titanosilicate

is %rgénraﬁgﬁ%' e%m@zﬁ t(MManou?lﬁ 11} th% it Q%ﬁtafg%g%&a propyl ene

as measured of 7596or
t wh t.h d of . th d .
Sen - amoi B HE t&af%;ﬂw i Gismes e ruekhRabeyende g g in
rect)hititﬁt'ing a}?é:c?i‘s’/e Hﬁﬂﬁtl&th@atéﬂ’?ét ol es r&h%pd%ﬁidﬁr@fcﬁta%@ ntléiﬁ(s) and

ler,” and the blend has: i) an M reater than
opm@kmpnnmaﬂdnﬂmuQampemnmﬂemnw$QMmomtheaﬁhwcﬂhwncﬁﬁ&ﬂ@)

as, neasur.ed on 125 m | t ded t);
e e I R i D R TR
lanftﬁaﬁi&r}are%ﬁhél"'tﬁ@plﬁtlﬁddt %ﬂﬁ@tmetallé‘ %dQBﬁ‘%mBinﬁtl&hthe%f MPikewise,
heat set and cut the filament into a staple fiber; and
theprompter mml(sy alfedhcmengentllf@d bempibefore, peefeiahlyothe alkali and alkaline

B AL R O S

process qof paragraph 31 wherein the staple fiber is 7

to 200 milaeﬂan@ue%zr deppgtipg ertalyldc eﬁtaé(ﬁyar@s optipnalpgyamoter
me?aﬂg Iﬁl&ﬂﬁ r%TIEgJe% ttltaf@gﬁfcgtemaﬁfgﬁ nryitgfl ﬂpljeﬁl%gt‘oﬁé and are also

I'tion I'StTibution of the sem - anpr
do@ﬂheyimf initke atiC Rrefdraibly AB&carylytie hghils ard dmbﬁaqurombEr(s) are
ynmer is isolated as one or two adjacent, soluble

1mpqeg1&§t1:cbw§o e 1sckapped titpnesilicatsr frem anger ylﬁgeraquﬁous or organic solutions
col TiRf: Aot Rich Sl Beaph 42Eg REANRY nld ) S80S of!
promotes)t Cakdlticeordirbhetee neel sdltsnaittgadegtiae sélnbitityl i the %lected

relative to th&Paverage wt % conmononer caontent of th

solvefy sAY Re pmplexafPIEudingfepeeample. dagpitratearhatides, S?Tbt)lé?tes borates,

o e L Lt RPN I S LN, SRR Thihgpares
and iixetores ohereatu (Wi&tetf is o mtferncé dnpmgkatroaasolvent tist organic solvents,
hexane a t he vent Pe | |d ful | act r had a
suchaas;alcoh eqt% ongs r?f]ﬂ@ %lgatlg t’iﬁ)gl%lp arbgps; are also suitable.
nalntalned at 700 kPa. A anﬁ feed of hexane
et hyl ene and propyl ene was pre-chilled to
approximately -300C to renove the heat of
pol yneri zati on, before entering the reactor. A
solution of catalyst/activator in toluene and the
scavenger in hexane were separately and continuously
adnttted |nto the reactor to |n|t|ate the

- . — e e s L T L Y, 1
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propyl ene- et hyl ene copol yners (SAPEC) were
synt hesi zed. These are described in Table 1. Sanples
WEABECSB6and 2 were utilized to prepare the blmimsSueRi749
to fabricate the nonwoven articles. Table 1:
Tyﬁi&ﬁﬂﬁ&h@ﬁﬂol’a@ﬁy 6MNthe kol BBIRIsaANDhp i pegstRMyoRition Fidpeh &0 about
Copol yners** MFR val ues (dg/ m n) by ASTM D- 1238 Cond L
0.001 A thersaturatiopioin nerefera |fmeawu;/@r9@éé\@|t<eeb%ly 05 One or

ot BB o DL R orBha bRl sl P8k conered

sinh&in@dus{ybr, in Ry s@fueddf prowRica thee ﬂ‘&‘ett[e@ﬂed«l&tlﬂzﬁlon catalyst is obtained.
Differential Scanning Calorinetry (DSC). This anal ysis

was cond |
or a Per ﬁ@%}l?@?@ Qecghé.tfﬂﬁ% ?%talﬁft d&ﬁ@ﬁ-i{é%@%@ SQVB?% &tdlitic metals
optivda pnbrmiblymual(s))g aIFIV asirbmoiegl amOil%_/d'ﬂpDSiMS)ISha reethimad an

..al umi num ed into the instrunent at r.oom
ttqhgi e o D B ety hasda v PP vRORE Stuimer St vt Bepse. The
1‘:{% H:%He kAGre 1128 bSREBh 8bdu® 264C hifPsdous PEo° @b@ﬁlo‘nﬁﬁy after drylng,
nmelfting tenperature at a heating rate of 1I0C/ mmn.
highﬁommmtmmﬂ]@atnmt magnboemplhgedmwider aig dyeRpganpor wnidea reducmg
| ded, co tions, ich.can be influenced

AR SRS, Sih &5 BYdroR REpHdes S0 il HeBPSRALe Hichs Gitaaen off a higher

terfpergthfeARatisg is @ﬁ?pl&}%ﬁ?llh@n %%a%amplslﬁéigrafb%ca%éa' iA%h @8nosphere of
at this tenperaturie destroy its ther hi story

mtmgys cahthinpey ﬁrom adautd) toaboduneraedt dryygemainid rpgefbﬂably, from about 10

a fromthe 0 Iea t 500C bel ow t
to BRYL 25 PEI-SE It B elEich e Galcinapgp farpprstie peggicially is greater
tha]aocl%m 4‘50@%&&&?&% gréatk@ u%%emsﬁmt ERdWEEE pRIGLBY AN than
he sanple was then held at thlstenperature
abcﬁuir521‘03 T lumctaécsnatmnderhpﬂaﬂurwbdmeﬁtledy atleskOlzimabout 900°C, preferably,

B 0o, B BT EPE i e o

rodnft ?ém&@%reﬁﬂ‘?ﬁ@éh@diﬁ‘at%qgﬁﬁﬁﬂtﬁreeﬂé s g?@a@é}ltﬂmb%u@@ €°C/min,
the peak nelting tenperatures framthé Tirst heating.

ancl:preferehrly greerthanisbquo Dy hesn dindphary ipngfenablyt gehter theakbout
150 (e Baeania For et o HhsBIHARIOn (e e i
typdalilyY&ds @an( 48 ZOAbYrﬁﬂﬂ g@ﬁr&ﬁy,%?s%%ixpab%ﬁi £3LAh s, Sxmemore

degfee of crystallinit A val ue of 189 waé used
predsrablyeleegthah abouit d0iCGimat. Af the usllcmatlbmtenmwmer the haldl timeis

| | Th [ 1]
s aR G et e bt den hen ekt s SPHgm and more
prdf&HBR PG thdd oS H@urﬁ JTEY héld 1B z{t‘ylegadlmnati]o%%rma@rature is

sem - anor phous propyl ene- et hyl ene copol yners,
typacr%lydas ithemchbbnold lodwirs, aotefaablal lescthae alyag 44 hoansazhmishsre preferably,
1 afg’i{l % a]I row inter and intramol ecul ar conposition
esg fhan b L2 utsthe | nt ernmol ecul ar conposi tion
di stribution of the Elyrrer was determ ned by thermal
al

fracti ondte 6‘??0Pﬁlth‘€$1 anilaten easplyspbtaingddiam iy apoye-identified

S RS SO SO S0P M g

hydoebxideioniofia hgdtaca&tion it the prestice kyfmygeadhgiragesl bt the €econstituted
closed with screw cap along with 50 g nox 1076

catglyst t@i?%ﬁtpm(tdlb@m@dévd@sﬁrﬁﬁ? Sualzss # ale;@ 1006, qagboxylic
r X I:
oo bl e O B TN S0 LRGeS iy an
olefiaswittaoxytgah e the pires2idde dfduwydiddehand the rékionititeted oakalybt tbHfosn an
peri od, the solution was decanted and the residue was
treated with additional hexane for an additional 24
hours. At the end of this per5 the two hexane
sol utions were combined and &V aporated to yield a
resi due of the polynmer soluble at 230C. To the residue
was added sufficient hexane to bring the volune to 425
m and the bottle was maintained at 3 10C for 24 hours
in a covered circulating water bath. The sol uble
polyner was decanted and an addltlonal anount of

o - o o oy o o, PN A PN N -
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wat er bat h, easier chopping of the strands into
pellets and free novenent of the pellets through
wa 98367 | i nes. Exanpl e 2: Vi sbreaking of PCT/US2005/044749
Sem - anor phous Propyl ene- Et hyl ene Copol yners SAPEC- |
oleBil GxRRPEGreferdited RO USE03 USRI US| 20945, 194t tvd B8/00414, US 6,323,351,
sem - anor phous propyl ene- et hyl ene copol yners dur’i ng
US\6,35v.42%ki ng was a propyl ene honopol yner, having an MFR
of 7.5 dg/mn and an Mv of 195, 000 produced using a

net al | ocd@he hszdibeeirysﬁ caxriwmﬂyylydlroaa:bdh capbleydf patticishiting in such a
bi s- ( 2- nmet hy 4- eélhenyl denyl) zirconium dipeth

I
hydseraxidatien PWCFFPs Rrels TR e kATt 05 8p pleifor! ygteal alkanes Comprise from
N
e L e
olelﬁuh korhprisél florp Rate @ebput@Oeathon latonhd) eretertibllyyom 2 lbezbout 12 carbon

zirconium |l oadj ng was about 0.1 17 W % and t he, boron
atomsa f\AENENS Gletms-1pongalsiing e pratemied, but gishias epRipigHEf WO or more
c f | tr
ot Bohda? hss kel SHEMID B ERBIOFEE THL IR HEIR At cbfiin only
carbemand Balrdgen mrds ,G80 Gor(thd plrposen of tes inyehtioneaatadyo.include
Cat a] yst was fgd at arate of 1.2 g/hr Tri-ethyl

hydioearpnsriupstiuied wikkonedr ppe e substituents, Thejenp siperitsiasysed
e ARHRREIR LRI 1P PSR SRRIEHAE lcarietete il
invéagar. i fidthbrbase subsetuenfsanclade, huﬂd?@/msﬁ limitgd torhaid, ethenlester,

e s e R BB GE ea. o

PSP LR 1 SR8 T oty o
arohaaticmdietywoaiprises fgbrh abouttertolabadt 12 afhonapoms. NoiEndi@glexamples

reactor 20 nmppm the tai|l reactor. Poly
of aheﬁawtlﬁ fPhﬁ’éé’r%@F%‘)leB‘SBnY@Pﬂ? inclie|epigag, prPyigge, 1-butene, 2-
d I I -
R P B e r oty e Sy by -2 butene, |
hexpha2rhesenbaditiéxeng, an;zlyne]nsgm(sl)s dimavasioes snohersexfonathylpérgene,

flnal poI %rlgpﬁ)ﬁlo glpglgtlpgﬁr’reﬁgqp%lbséchar Sgctf@%%rqx}cpuding

pra%cht %%ns?”%"er. Veﬁ?%%%ﬁ?ﬁ%&% of B pR Rt B8 ki one,
cydlhpbniadﬁaie me;aﬂopﬁntamwayrbﬂ@dc iethylstydenes divimtbeatageallyl

mer. was onogeni zed wi th 1500 ppm of
chlprlgamély?z/éz_ii@oealbbe%ﬁ gglylegwb Bthat @Bﬂ)bu@ﬁatep@&l aestatecllyl benzene,

allé )&%Eéﬁ% ﬁfm eﬁg %gzléﬁﬂg&&l aff ﬁ}sg%gq)ﬁggenlgpﬁp e Aleﬁ{]g an

unslibsttussiant sabwiteted The diefm dnd’rabrafemﬂy, aﬁﬂmem%tﬁﬁaﬂ:ﬁr aibetituted
40 wt % propyl ene honopol yner. The vi sbreaki ng was

Cs¢ glefinemogtrefsrably, RegmytsiBauser extruder equi pped with a
single screw (60 mm screw dianmeter; 24:1 L/D rati o;
m Xi ng sEpet,h)e reggtany ﬁqedrt}he@ft cgth@typxcglﬁn@am:fnged concentrations of

t h T b
nyGPEEPRRGeYEr BxgRedt an| oo @iabdion] Pypfeahy e SRRRAY oF
hth‘%HzﬁB@I'l }é?éatéxﬁﬂaﬂ/\ﬁt%\ﬁ 1 AQotpiafeRBlh g&ﬁféﬂﬂﬁh%boﬁﬂ@nmcﬁﬁost

-1 and cont ai ned 60 w % of sem - anor phous

prq£¢reblyl gmteeﬁlhy ko 20 opale pereent, Ess#rpm the tQtagmghaa of hydrocarbon,
t
oxffehy iyl AR B R fe A AR usP PR a H bR

TypRAY, ¥R quantitsastitydrozarboh ¢PREAh A bout 98| rﬁdSk@SprﬁErably, less than about
em - Anor phous Propyl ene- Et hyl ene Cop ol ymer and

85 Pngrposs mefmhhpl@swén amr?ﬁmwlqpqrcgﬁobmﬂw@ totabmeges of

nmelt mxed with a netall ocene based propyl ene

honmopol ynmer havi ng an MFR of 184 dg/ m n (ASTM 1238,
2.16kg, 2300C), a density of 0.9 g/cc (ASTM D 792),

and an MV WMh of 2 avail able from ExxonMobil Chemni cal
Conmpany in Houston, Texas under the tradenane

ACHI EVE(tm 3854 to produce several blends, shown in
Tabl e 5 Tabl e 5: Descrl tion of Fi naI Bl ends of Ex

o~ N o - SN AR 1 -~ . M
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(colum 13, lines 4 1 to 58) incorporated herein by
reference. AUt hree blend Exanples 3-1, 3-2 and 3-3

weEpwr0v861 , in that take-up speeds before yar nP@r/esdoage4749
(ie. speed-to-break) were upwards of 4000 nimn,

h &‘Bfﬂ}%ﬁmx%&f) h%«il%ﬁed‘ Qhd Bﬁ}?onﬁpc‘mtfeﬁ{ P@fbgab?%ﬁpé ?uantity of oxygen is
spi nni ng conditions could be naintal ned he fi1 ber

grdatelr aﬂianplbouil ey neore qbe&fmeb]fyogregenﬁials pbawt d badd myst poeferably greater

tion for all thr r cts he spunbond

thepy, olEerER RS (P e B oprtor s grs, #§ygen, and
Gt BRhdit DAY SS) ty SESRBY is 10RqN SXIUUASY, ri¥dre

()p\/\(/ga}gl 8(ﬁ?) nm with ay gﬁ Iernyth:){% alrﬁeter r at |Oo 1€ preferably,

less ianraboett20h and k0 Greficmbpl lassehimodtest 12 awie parcdnt, abased on the total

e o] FerosDaRdEE B e dng AROBL ARt LRIl feiount of
hy e E0ts SRLRRIED d:Bld 01 BB Brchls i BHIBET gnd more

ring a pattern of raised points. "TRe actual bondéd
predereblyy grpatesthan ebow  aniele j)drcsl% bdsed he theavtal medds of hydracabon,

rea. Fabrics, were pr.oduce om Ex I -1, 3-2,.
o8k A SR EPCSBBLA DR N b ipBR HeR 9 tBgsfeare Bpically less
thadn&BB& ﬁi ?f&&aﬂl&ol‘%s tﬂﬁgém @@danh'n%}): pi’@érﬁbl?t 1@95! tﬁgn QWut 15 mole
each of ‘the bl énd Exanples 3-1, 3-2 each
petoemcbasedoe izt totad moﬂamflhgdm\mbhn badrogemymxggms ami oftibnaBdiluent.
and 70 g/sq neter (gsm) were collected. The throughput
was set & addiforglohtat bagid feud eoapbrvhts ofthyaroahihah,coxtybén, and
i nfluence of slip agent on the feel of the fabric, an

hydnogerhiitdaayhe desipble i, elpeloma%ﬂ@%taﬁﬁ gted i ths faed campositions
BRI SR8 ROt i BBy PGB R prgices

mdahsﬂ@f reMofBpCind pligsipatiag hédn prdﬂn@f&f iIARddisioA it dluehipravides an
of the run conditions on the Reicofil |line are

exparded pensentratipagpaing over whighithe readants prsmonsiymmahle Flke diluent
cal%)’ §$5 ?.n ars %r éLdgHz\iXItélo@#tlé{ lm\/\glrt gl%g%:écgﬁa% eg&{slr—]g??né%hh éf tP% grocess 1S

coimBiétd ih |a€gﬁ§i p]lfasa,l’tﬁéreﬁnﬁblb gaseodls ditGends iAcME ebut bR noPUited to

the presence of the lower crystallinity/lower neltin %
heliwpy DiARHY ABIE. PEHPRA, BFiPerh ¢hbAB dickids, Jisensandmpytwagthereof. If
s ot Rfe Bne o0 R A D8R Bipilion able and

thegenblly stable  Ryiide rEMatiplessA shitablksligvid dilh@s ihclide hliphatio @kehols,
bl end&gr oducts. This required an adjustnment to the3854
praferablydarol pliphstis alcpholassyplyps mﬁ@awané t-brtaaek ehlognatedaliphatic

alc&h@@%pﬁe%h%@ gb,oifgg%nafea?g@ag ’ch‘ 559%13@%8 081%51991183&958

ardmhadise, prefersdily Nbﬂ@rlﬂaﬂmﬁf@der(eg Gu6h a:pchldsmbé’:ﬁ@ﬂe ﬁrﬂi‘dlchlﬁubeﬁzene as
adj ustnents resolved the 'drips’ and once_ out of the

wellalgnid Relyathessnpalsaterss andgpady denbolst |IBHS%%‘C ﬂ@)@amr@‘&ﬂuent is
fvfo
typ-wa Qr zé'errtvérgzmt%g{sgj)réqé Wélgat%lj gﬁé}g?@ﬁﬁ ({) Igg{ef;ﬁ@ferably, greater

thetnmboﬁt(}fﬂ v p28Eit, dasedronl thé byal aldes of hydracarbee, 65@@&1& h@hh:ogen and
This reflects a reduced | evel of orientation which

dilgenty dhe gmeuntsf dilyentis Bipirglly kss thapabewooerrstaratly levw thageabout 85,
ol AR s Y900, AL UTRI 10 B LIE R0 Al o
hydrebarbon,roxtyyerp hydhogén, iahdidileemt.of fi bers in the fabric)

was observed to be satisfactory for all the blend

Exanpl e f3BIchl$ thd iRirb-dRidatisn pRCEsstiesdmdcte@bt a Rafperature greater
usi ng a Handl e-O Meter instrunent, described earlier.

thanrpenbientniakenvas 203C( priefageblygreater thamabeyt 70 Comoreprefesehly greater
of the fabric. A fabric having the characteristic of
softness will show a | ower vdPue of 'hand' when
conpar ed agai nst fabric from honopol yner pol ypropyl ene
(e.g. ACH EVE 3854). A softer fabric generally shows
better drapeability (ie. fornfitting coverage over an
object) and has a nore cloth-like feel. The
Handl e- (]Vbter results for 35 70 and 17 gsmfabrl CS

o o s o o - o, o o
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earth, and | anthanide rare earth el enents, and
m xtures thereof. Like nost catal ysts, the

wabmweersseent i fi ed oxi dation catal ysts operat e BEIL/UE2005/044749
totally spent or until the degree of deactivation

thah@ibd8f F)0PQCarPabA pkéTBrably, g&a@eﬂlaﬁemrmm .UMAEY, th8pfocess is
| evel of deactivation is reached, &I acenment or

condugtadent ateroperare mefecaé)haley‘%ﬂiam sbwéé@ ‘§amjore preferably less than

obR AR bl o B AR P ER G S rbrs or ne

hy@®- &h&ﬁioﬁﬁﬁgseatfe@fhaﬁ&Béﬂi'aﬁnodpﬂet’{@ﬁ%fé@@lﬂfléreat@ﬂthan about 15 psig
W09/ 00188. Di sadvant ageousl e cal cl nation nmay not

(ZQSebRa);aéldgmrp ipesfenablye aqeaﬂeythae ah@tt 209 pyig (Mbi9dRaer Tympally, the
pres ur 1spl%ssntﬁua1{1 qu ?1 I%G} lgPan% %éraklgf?gelssn f%fm gﬁm{%%lg p51g (2758

regenerati on,

kPag Bh@fiRee pmefdaamy eesls tlsaai AoME325 Hecerdi lagil)y, a need

exists in the art for an inproved and econom cal
et hod of, ﬂ%@er@ﬁ!té}’s e Slerce Qi‘i’kﬁ%f‘tﬁé‘fe‘a&gn@ afg ﬁfetxhé!lﬁlt £fo of
oxi dation catalyst conprising a titanosilicate having
remtantnotcemlyshwrlbbﬁ\dﬂmlmd byothe spzmt aklptity Fatagdas phasecprocess the
tionall one ronpter, metals. The art, as
g% PreiploH B HOD g abs 1ydgpcaphondeactant guh Wk oV Wide range,
bu?ty?féﬁmr isGREALMAAn ARt 80 M1 B dxggalrgorgﬁé}(?ﬁl' dafflly P Bex%our (hr'"),
ani umdi oxi de suppor t, contacting the sp
preferablyyes¢ateni thin ahiouti2 &) lau:L @hd mumtpra&rabm freatec tkmmabput 1,400 hr'.

TybiRel B¢ PO he By FEcub . EADan dolsS a6 obul R DL vimerably:

les§ Ml apbhic3 SwIoalrS, dddadde et@x‘é@l@fofetss thah dbdudi20toob & Umkewme for a
di oxi de i's not reclaine The ‘reference is also silent

liquidt phasempeess theoweipght lsxualmspaqey/ewhty (Watsos)idf |tlmealn§e1$oqarbon reactant

t he resenc of . aci rt, exe f| e
is pi5ay B35185 T ahr S0 sk Facsilir et EGRELI! BT aL T D, preferably,
grdatdr Ql%%bbh@@b? hFahAd #dte preRSAN, ot lildn 4boff 0. ﬁ"inP"D’fﬁhcally the
metal s, by contadting the spent titanosi [icate with
WHSVhf thmhydrasirbmtneacrtant Iy lebs ot aivqua: 10@hr's prefferably, less than about

SO 1opf TR LR e Pt PO cieutr oo ALY howpgipace

veloBftRE @f‘ﬁl% o'x§%<§1' hedtbgetd, bl 5ﬁgﬁﬁﬂdltﬁnp&h%e3@ete?m%¥1§i&n the space
bei ng deposi on or being renoved fromthe

velocitpnbihi hiydmtabo hy takirigontozactount theadktivg motey eatersatesingl.
oxi dation catal ysts do not address the aforenentioned
pr obl ens Wher @griaeddh thaferefrhadnedthyd@gNidationtpracess, a catalyst
titanosilicate havi n%h deposi ted t hereon one or nore
1

recopstpipd iie a¢perdanse Wih | @mvle@m expibitsraeproduchiyits apd splentizities
clo'g?lg%hﬁllar-w?r El{@{?ﬁl étt graﬂ ?g reBbisti % a?éﬁy{t%chleves a selectivity

nerate at e ion ca
to Skefihiogiderif gheave Ithamfabeaxtai mblecpeaehu prdfetablphgrbatexsthhxh gbout 70 mole
use of such catalysts on a conmercial scale.
pergento PTG pfleierably, %aaerékzmbw $0 wplecpexgent. #pd Snstipieiraidy sreater
f
el gL RERIRbIS R PorTREPrgics SRR Al REIRIE defined o
thet mereqmrbeﬁtage of converedariganhiy bompﬂtﬁidabfefaﬁidy obyini whaulhlfynms a

one or nore ronDt er netals. SUMVARY OF THE | NVENTI ON
Spqchﬁ%PPé“ﬁlbb@’élfhzeil ﬁ?@pvlﬁ@emefeé%blbrqs‘?ﬁru@ew ot the pesferesd qyfdation

pr(fc%g @h&bﬂ%l&ix{ flsto%lf??e'dl th SRR i RWith gl%g‘cs}ﬁlila}fﬁ)'h%qb roduct water,

dation cata conprising a titan I cate
thaiemnheeﬂ ¢y achlevee aovateo @raygiemk pkide malhadatio amically less than
optionally, one or nore pronoter netals. The
reclamati on nethod of this invention conprises:(a)
treating the deactivated oxigﬁtion catal yst conpri sing
a titanosilicate having depostted thereon one or nore
catalytic netals and, optionally, one or nore pronoter
nmetals, with an oxidant; (b) contacting the
oxi dant-treated oxidation catalyst with acid under
conditions sufficient to obtain a titanosilicate
substantlally free of the one or nore catal ytlc rretals

o o o o e . s
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netals. Beneficially, the method of this invention
provides for essentially full recovery of the
weeweoTBsvi ty of the catal yst as exhi bited i n PABUS2005/044749
original fresh form while naintaining acceptabl e
abOUtABVIG preferaB§t jevd tha@aboulvBy1e TIRBEhiredpatd df,suélh&hm&f*eﬁeﬁts the
of thi's invention reconstitutes the active sites of
reqopgtituted ahtahyistparfaras ceinpamblydp fieghedtalpstonot er net al (s),
whi | e renovi ng or decreasing sintered and
Cat al yt i ddleligventia il be fiethet clatifisd By s codidefdtiondf the following
DESCRI PTI.ON OF THE | NVENT|I ON As descr.i bed
eXFBPIET bR, ThieRdca 1 oh YOIy @k theruse of theinypatipnOther
errf%dﬁ‘nén'tst HRE mveﬁatnewﬁrm aflf thé/s%tsﬁﬁleﬁ)ﬁ‘l gt
catal yst conprising a t|t nosi |cate avi ng ep03|ted
condidaratom afitbisspeaification at ptagticecofitbe mlventamdas displdsed Atrein. Unless
one, or nara F ronpter metals; and. Lurther rOV|des for
otherwist BeiSfsa!] PEETHRRCRH RV SRAN 4/ Weighi REAESIORASt al st
fron1the deactlvated oxidation catalyst. In the first
berenceExpe Reftld recl amation, the nethod
conprlses (a) treatlng the deactivated oxi dation
cat al yst Actragirhiyslicorgxidhigornt ¢atalymd s lbrﬁpzatdabjﬁanpmgpatlng a titanosilicate

R S .
tetfhdedHuraté ml?‘l fyHAed Alisolin fockAait a ddngaltedionXd @éﬂv’ep D600 parts

catalyst wth acid under conditions sufficient
peoiillipm (ppm)i Awandi P2:d mdasatie DﬁNﬂOAlCIAu f Tlmnm‘regdaeommeconducted

at %{ﬂr(gxn [ eg{%{)% Mxhcgr: 1enLﬁr8§as?1ge5 ;rlﬁglﬂg %{Fgalg/sqels rrl]eed rﬁrroom
terﬁpetraﬁfe&mdepaethuﬁlr AR PeBrnidhke BIER CaaBRbislek RNSted in a hydro-
sufficient to renove residual acid and reclaimthe

oxtdatiem proicess vatesei T propatsne ds- oxddiaed Witk oxygemho the meseacesf hydrogen to

for oy G i g B oRBlaips Grfondus & saplsygteet Wbilar ractor
[12" (85 es) ldngdie 15! (1. ey @hfbkRdo /AR ®Myst t(f‘ by The catalyst is

i nvention provides for reclamation of a titanosilicate
cofditencd fdezbourgat e Exindat nirngaeflaw ysthewtretai Ahe mector

cat t.i tals are .se t ron1 ol d,. .
g gute s onterp i Rl e M BPE REe il 1 Femartign copperisine
40%@%}‘4%@'@?&%&%&“ 89, hitpb & balhﬁbe&}nﬁ‘@%’eﬁ B €518k € This mixture is

nment, thé catalytic netal is selected from gold,
feds,¢dntneuoust)aﬂ0| thelreaptor atredtotal fowrrets af H80@ srandalrdt cmocmlmeters per

d t of t
mifif SECE B A5l heSyns 0300 BHECHUP bpar dnf Geescpuesis ramped
to AFh&IresdtiOR téna er®tlurd §¥81 50EC! RARLArOBOIRLRAE E hoRliABREL h¥with the
the washed titanosilicate nay be dried and cal ci ned.

resplf Showe uo"ﬁ@blaéplé@“tl This exammlensing fregr aidlyi sepfresenta a base line
d reconst.i atiaon cat
oafiby o HALEEPTRTUE Sy e P iy ol iRy of R e oxide
selbéthaiyOsid whtet ® ﬂ?@;yylaﬁ HERARb L FhtL NELOPD)AWREe RN aBBERd a relative
catalytlc netal's and, optionally, one or nore pronoter
valye0dll §0. Relative yalsles:gm@tea&lp@dtOO wailg indipaterthatghe measured property

is l?:lg ﬁ% tﬁg 8%56) lfrtgirrﬁ 'r:eltnﬁg ﬁ1 éﬁ?ﬁ?&%l‘flﬁ% d%e%ﬁl lgF tﬁ‘cg productivity and

seld@Re§ h@dkvicRehB ehuiRsirdle fREBOMRG Al Ytic netal s and,
optlonally one or nore pronoter netals with an

oxi dant; (b) contacting the oxidant-treated oxidation
catalyst with acid under conditions sufficient to
obtain a titanosilicate substantially free of the one
or nore catalytic netals and, optionally the one or
nore pronoter netals; (c) maghlng the aci d-treated
titanosilicate fromstep (b) dnder conditions
sufficient to renove residual acid and reclaimthe
titanosilicate; (d) optionally, drying the reclained
titanosilicate; (e) optionally, calcining the
reclaimed titanosilicate obtained fromstep (c) or
step (d) and (f) dep03|t|ng one or nore catalytlc

o o, o, s

. e o o o
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m cropores and nmesopores conprises about 70 percent or
greater of the total pore volune, and nost preferably,
w@bwen7$867 per cent or greater of the total poreP@DUSIURS/044749
The bal ance of the pore volune conprises macropores
having a pore dianmeter of grgaé¢er than about 200 A

NOMFTTM TINg eXapmL es of poro§s ﬁeuart.am»l IRefRVES ”i@eﬁative

arel suitably enpl oyed in the ﬁ’%ﬁ&ﬁut? gemcﬁv&}n ent,b@b
REFCIH %@é‘[a&&s amor pnous T TamosT g Fat s, péU OUS™ 1 0o

arazsaf ol | Lr—O

RI @{ i EI QIIUDI 1 I L;al CD,Q :;: {;;nla.:ll ' !] IlIII\L;I 1 Tq-a'gl
Refi3 Hpaleinedi | i calite-2 (TS-2), |tit®hosili cAr@ peta 1.04
R¢M | Gatcapqua Regimosi | i cat e ZSM{12 Q.9 - ZSM 1109 amd 0.72
EX il t p0A1Sinkd &2Cenc/AYba Regidi - ZSM 48)1.11and | mesjopior oyis  1.23

Ef bTBASInEd &6 AR 11 - MEWET, as \el T as porous
ti ta('ﬂﬁt?ééohﬁ:i‘t es containing a pl uroa%'ty of lt.éf ani umy ¢

3ol AR T o (ta Regms by | T 07 oot 176t 0.62
Ex fy cined &30b% M%R%ﬁpmnu n t1H09 ard  ilfQ i ng 0.77
for exanple, the follow ng references, incorporated

R erein. b .reft 3' TS-1: A Tuel, Zeolites, 1996,
cigen Ly, Gontier and A. Tuel, Zeolites,

1996, 16,4 éa%é‘lggt%am ph¥ed’of ghUEandRddiut o@@'ﬁtaﬁ%@ibb&e 'sﬁbport bound

Zeolites, 1993, 13, 357-364, by A Tuel, Y. Ben Taarit

withraillia@, is Neap@@dhlea imanAercinatogaus 098 descibed Hexptimept/Ref 1. The
Tue Ben Taar|t t 1994, 14

catgfiStis Propare fan b g ineg nd BSR| of RipKRL b6t afosTicate suppor

wited ﬁéih@h&soﬁ&%ﬁ coﬂtmnﬂg%yli&%en -{_é%t‘a%hloro]aura':féJ Qh?ﬁﬁfydﬁ@éjﬁhﬁ sodium
and R Kumar, Zeolites 12, 95-10

acetutd bk amnCRemlgonetn deliver K8ARPpM Fovanid 221 n@éaraatyts pENaOAc:Au,
1991 and

Th: S35yt dun t the aftenRafa oY iedusshi Tt BPChs bR AR pptformance of

theRpEntR@tAY: isalvateadtin @dé MR GERAI& 1@13e§ﬁérlmerMRe4\1 and the results
Canblor,” A, Corma, and J.H Perez-Pariente, Zeolit

arelho®n in Tablgd, Bef 2.afbe datalgst pRIdpgtivity diRreades tRwintyel3 peJcent of the

P, .. Ni and H. v kkum .. SCi
pradyein]o iSh giper 5 el PRt Hafegiy' deoreiify rapTalifhe
wafbr/plofRllene4R@el thélar rai8 $oreakbs tohBdcckPable NaleSMI8 prdBylene oxide

Szost ak, Handbook of Ml ecul ar Si eves, Chapnman E Hal |,
selpgtivityaso, det@ases byt g&Ball5B8a slowiserate thbregratssvitlon abeeptable levels.

preparati on and properties of Ti-ZSM 48 include C B.
ReBaende ExPeriBentkh@efi3)H. X. Li, and M E. Davi s,

M cropor ous l\gterl als, 1994, 2, 425-437; and A, Tuel

and Y. Bénbipadfsapal amaunts) gk thraegapent cptalysissepmprising gold on a

t1ta§8il'}{g‘¥gﬁap£o§ bo@gg%%%rsggé’aq%égegéfﬂed b%g&hfntaﬁ‘% ur?t%? gﬂ/g]eﬁ’at 550°C

fem

Lua
forJLO Heuys . A(Edeanards 106 ciddiDmateiiids 2ekB2preyiatdal tb&kj;ﬁpcdnl[@f incipient
tltanolllc (ga\(lngaplurallty of titani
wegnsst it étm‘?f angl sQlutien cwéeméélydnoéFre&etr@@ﬂwsawatee(m) trihydrate and
i
soffritchitin ol BRARRRGH SUeNTEMI B0 Bl £) SHERTE:1 nlMr ratio of
NaOA@Aos$n theaainmecdasciteedan gxpatment Reéil hpremaboes Noacidreatment is

active_and sel ective oxidation, ca eneral |y
emgias QE%&%H%W@F%WM eva}lgft%lm@ E&ffawxmgep OBP’é’BV]éPe in the
man& RO ink %eeri?ﬁe%ft REAP ! With glre?gstuﬁﬁ sﬁd%mamﬁg 1, ]l@f B, While the

more preferably, greater than a and ‘nost
prqpytehe palileselegtiva gt amd Watuen‘pramdexte BidelmolaAragieresuad yalues

advant ageous Si /Ti tigis e | ess
CO@H%ﬁglﬁﬁgﬁfﬁzﬁﬁtﬁﬁﬁﬂﬁe ‘3 @P Pty ] Pepseat ¢ afjﬁ%l’fé’gk&%ﬂv“y of fresh

10, 000/ 1; nore preferably, 35 t han about 1, 000/ 1;

and nost preferably, Iesstha about 300/1 . The Si/Ti

atomc ratio defined hereinabove refers to a bul k

ratio that includes the total of the framework

titaniumand any extra-framework titanium In one

enbodi nent, the titanosilicate is substantially free

of tltanlun1d|OX|de and preferably, substantlally

S Y a1 . o o oy o o " a
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i nclude, for exanple, alum num boron, chrom um
gal lium germani um niobium tungsten, vanadi um
wQ@2eoeoT83enm and mi xtures thereof. |If one or nOPET/U$2005/044749
these el enents are present, then generally, the total
reﬁ&ﬂ@@éﬂt&l?ét'@ﬁg@ﬁerit@& Sﬁc&Jr@ﬁ{E@t SaléifattneAb R is hB@J‘sxffﬁ&Hﬁtly
ercen | ess than about 10 percent by wei ght
effﬁ@tyveaa@tm)@lofl@gm%ﬂont hat in conbination with the

R i tangsili.cate \ﬁ' des for a catal yst capabl e of

—Mﬁ%—ﬁﬁ—%ﬁ% conpound may be enployed in the
process of sﬂeﬂt é"atél?é’t%ﬁﬁipﬂgmg 'é@l@l and @b@lhﬂﬂorﬁﬁft@m&&tﬁuppon bound
suitable catalytic netals rnclude gold, silver,

withegilidea as discribadeinegaperimenttReé 2 pis acgenamegrbwupamm Ivsath c@ncentrated

t h f hani d th t

ot e vat FoErGEm AR et @gﬁtav%meﬁm%r iR, by

swiHliapetcipbf ca il a4 r @ggmmxﬁmcug@a@dld géalﬁrcataw”sﬁ at ambient
dysprosium hol mium erbium thulium terbium an

terhperatuieufior S(TlmmpbatThﬂnmlgraoldﬁomallsdwamedﬁam tr¢ated material, and

thq PR AR b0 el b GF 4 A corplypty The
de&MiRoh 388 v&@lll Hroc8dur¥dre rdRhled it Whkt Afimds Qﬁﬁpih@fﬂH &Mhe wash

thereof. More preferably, the catal ytic netal
rmsmsmrm@shzgo’rij Np cgloinatlclorstnoné@tw prior 4o heid rtreafment The acid-

trelﬁlie a? LS, ar Gt §¢{¢ear{dorp dﬁllp?etglggtl%g] &)g@g pg)g)lt 9 y)lc}péent Wetness with a
méﬂ%{n%l §o°—ll)1t1&1ncotnlfh$mhg h?dl}@%ér{ ﬂeﬁ@&ﬂ’or@é\ﬁa@?llﬁ%ﬁhﬂ%@t@ tahll ¥odium acetate

that produces an opéerabl e oxidation catal yst
at Fgqricentration tp ldelivestl&00 ppmdiwnandef 22 hiwilartriaigo ofN a0 As)Awin the
ma:gggrf (Lelscér@?e@%}l la%éeg{ngfinlt ?ﬁgﬁﬁ € ihg {ﬁsalg‘l%g ie%%gﬁaut%g ?:gt%lyst is evaluated in
théPhyRk&oR1AbNon &f [ﬁ@f.}%éné BafeBRBNH hebeidabiRb Okith BRERIME shown in Table
based on the weight of the catalytic netal (s) and
1, Ref 4nBy ubing acid tre@mmant aithput nriee caloination, dlaicpenerdted catalyst

tal 0 f .
reqeeB0 bhlyI TRk int Sim BradiRRuh St TSR Estbagice Rk ", heia
trefRRiAt Vith8RDrivR ShlcRhBELTsaRE ¥ suffieRatly BALHRAE ttthod Yrekgikration.

percent, based on the weight of the catalytic netal (s)
_XQEMJiltan03|llcate Optionally, the catal yst may
further co nore pronmt er . neta e e1s
ot a1 o TR0 RIS aierie geflaRR Ao eBl upger Ftnd with silica
as QBRABEER dxPeriMEMAUFEI Y kdoénQhtcl B ﬁ‘iéitc@l'c Gg at’s St)“@ for 10 hours in
desi red oxi dati on process can be enpl oyed as the
airprlbenithe caldiaed eatalygtontredtediby swirling inoneatettd aqua regia (10 ml aqua

re@%ﬁ%gg? éﬁlt% qv)?tOf ; q’gf S aI of%g(ﬁl it %9 glélreg,ilt?la ia%lg&olutlon is

detdnEddedift thesph@fhll ¥hd the ta@xdttl‘h%te‘a%étér‘?ﬂ i9WhdRl vath water (27 ml acid
pr oduct decr eased production of byproducts, such as

soltioe per gnveltli ag:ﬁa‘ealseah@dncantyson wick washrpzocenlor armdppatgd typically at

| t th
oGBS nf 5 e SR PO B B L% BB e
titdoSilesE S Thé fechiinbd BfanbdlBedt@{s@irRalat 810°baf3-ﬁﬂj}ﬁ§{ﬁ$edqa ghe point of

actinides, as referenced in the CRC Handb
ina@pienti \gcttnqss avith Pingthane solnsiph centainingrgdriges setraghlorpaurate (I11)

et R 10t B B kS s o 50T b o a 2221 molar

ratfOSH NGO A D Aludf Shelkihnried beséhuéa incdxPer@EntRES 1f IMINrédudity 2
metal s i ncl udi ng bera1 I um magnesi um_ cal ci um

recongtignted gatalyshig eﬁduate n the biidroraxidation iod prapeleng irethe aanner noted
nmetal s including | anthanum cerium praseodym um
neodym um pronet hi um samarium europi um gadol i ni um
terbi um dysprosium hol m umZ3erbi um thul i um
ytterbium and lutetium and the actinide netals,
specifically, thoriumand uranium and m xtures of the
af orenenti oned netals. Mre preferably, the pronoter
is selected fromlithium sodium potassium rubidium
ceS| um magne3| um cal CI um bar| um er b| um I utetium



10

15

20

25

30

The fresh catal yst, thus prepared, conprising a

titanosilicate having deposited thereon one or nore
w@2aahy36T nmetal s, optionally, one or nore proPOL/ES2005/044749

metal s, and optionally one or nore pronoting anions,
hedeiraB6vavith iiorebultsishewR i Table ONERT. ThEARbASHEGRE OAMAISt,

For a preferred oxidation process, reference is made
reqogstiated by ysing ralematioisfadlogsd bymgid tmlg@ﬁmllmed @Productivity

cofpRARyS best BB IR AT LRGBS ROPLERR vhie
maMthi@s: actEitatile pioplend bLIE E18E i varyiadld bwadd/ pbd Dxide@h8lhr ratio.
to EP-A2-0230949, EP-A1-0712852, and | T-B-1290847,

Examplead n ol efins are oxidized with hydr ogen perOX|de to

.l ST R LTS ton

theSdcep@édtine s CORRREd Wit iltradone: £pdaBorY filkhdr ﬂlaaa,wliﬁkgl Yher
fully deactivated (spent). At such a point, the

rewn@@@é%@lﬁf istenplgatedh et ihydrocadasioniof prasviene ander ghe conditions

n1the tit siligate nd reco It .
el FBeE T e b °Vih BELEPREn § RLFAOIS ol Fip g that
96 PereRt TaeRERSe Odtallyftipfodudit @ity 1sctscdv@reaem{ealtm @jadt catalyst is calcined
reconstitute the titanosilicate catalyst may be

firg gpd thendeeatsd vageepnceniragrsagup vegie dllecreegnpytution isgpgomplished
whplg)ﬁl‘? I1§t%1n1f of n%ptglgg qu%lyleﬁg @8%%18 hutg/:;al?lg vf) gerré)r(l)'pglﬁerfe oxide molar

rmhﬁrger sized particles of catalyst, either in
unsupEorted or supported form into particles of a
Ex r size to facilitate the reclanation nmet hod of
this inventio can i shed
convent | aninela i 20BERE RoGo3RSAIR dri Bin i suppor
botild WitRisilica MdeiBsorivdd ﬁﬁé)&;ﬂeﬁin%nﬁR@ﬂ%Z 1ﬂegé&ﬁﬂ&i by fifst 841&ifing at
14-30 U.S. nesh (1,536 - 595 microns) allows for a
55@%t fos fl B bownsyn pisc hmﬁhmlq@n%id@%yst isiraated tyi swarlingtie 65 Yocrqueous
mthe .ti |icate and.r it ut
sollfity B Mk "eeip K OBP Ar A B FAFS Aot SorhiiGature for 38

mihtitet Bk Aid bolatiorOns idectnted fidth e B rifleind e SalMRUNGeatment
W th oxidizing capabilities. Non- I|n1t|ng exanpl es of

repsatied 461%. Panimtasy Thes, ﬂ@eﬂcgb@hﬁmsédmm ritos theuedierigd, and the

amgiﬁ/egg ﬁtrga&ezzr?a e?,]wgsgleg (\ﬁ}{é{)\g gﬂ 98? ‘S g 2.1 (p“ ealng )Effcggéﬂtuteg 183&cribed in

ExBn@feg-abl Yhe idaencdated aarhlybtSs avaa@e&e@imaﬁehy&fb@amatloﬂef propylene
preferably, essentially pure ox gen or oxygen m xed

undgrithe egnditinns desgsibed i rxperiment Re g‘éﬁh tl@rrg%%ts shewm it Tahle 1, Ex 3.

It 19@&%rth§c%gco%|3§tt§lﬁzdccgﬁg’ E %)&nt')‘:' J Cghr% %c‘trtfe g& @awi%t bettgr)&hgx}aﬂlgt of the

es contactin yst

freglafef@BRAGRatly st RMf 1aTha récRARanEéiIs@céanmplzatd Whié BRlR4ining

t han about 2500C, and preferably, greater than about
accepEb(E PropylFregNife solaeEivity preEn Agpverargier rippylend axidemelar ratio

5Q0C, preferably, Iess than about 7000C.

Oﬁ%h &égfgzﬁt contacting time is typically greater

Exbmgle 4bout 1 minute and | ess than about 16 hours. Such

gas phase oxidant treatnment can_be acconplished

di r ect | y BxampleEsoXisrgpeatad asrdsewibsd herginabpveayitle therrgeption that

L 0
the ée/astréixggt% n‘dﬁggsﬁtwg sgé]zﬁgt‘e Stt‘g‘la%r?egl?sgisgnegac 0 A)taH eio'ilg \Aﬂhﬂﬁrpgf aqua
reg-iilﬁ)r@eaﬁﬁlutéﬁéﬁ!.ﬂl Radsalksyst s}hﬂﬁl PERIdId T, ESHOR ﬁﬂ@en thad e
uid phase conditions, the oxidant treatnen

req@a%ﬁlaﬁeé satalyshehilitsagrodistiyen sinpipa tetreshpetalyss Rew t hhey

i quid phase oxidant or a solution containing the

oxi dant. Preferably, the |iqéld phase treat nent

conpri ses washi ng the deacti 4t ed catalyst with an

aqueous sol ution of hydrogen peroxi de, norepreferably,

an aqueous solution conprising fromabout 5 to about

70 wei ght percent hydrogen peroxi de. The tenperature

for the liquid phase treatnent is limted by the

boi | i ng and/or deconp03|t|on p0|nt of t he Iqu|d phase

e I T
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the titanosilicate, such as titanium are essentially
unaffected by the acid treatnent. The titanosilicate
wo zeehts3ey fromthe acid treatnment is separat eRCT/USOD5/044749
the acid solution by any conventional separation
redORREtiorS 8GAcABplished Whak nfditaid#EAEFA prop lene oxide selectivity and
centrifugation, or a conbination ther eopf) Y desired,
everhlowes vatesipeadyeoe @xisisInelaomatiorrglative 1sioksT68)p by
ExGOnY.e tional nethods, including neutralization,
-J%W¥%f%itation evaporation el ectrolytic deposition
tor cover the catal ytic

or any other suitable
met al (s) z!i‘h%exé’ﬁ’tlmﬁﬁtaq"pg;%%%? gff e‘ﬁ‘ét’ qua yesiarpp p gxidation catalyst
[
co@ggggg g%\(lﬁﬁﬁlddn%g%lﬁg%?lea!stl tgﬁ)tgﬁlcg%i g%?‘}rgom %%chﬁ‘or%ﬁiaﬁﬁa’tg (K,PtCl,
0.0206 @Drtilrned amte waldrt(é z),and memlglagticﬂut&ﬁi iv énpreghated onto calcined
.suffice, é preferably,. washi ng sol vent is_wat
titanopiligafe K350t do we&lrﬁqs@ms%r)r% rm the Q¥idatiqmeaialysiadhe wpregnated
o bl t

mill B i fach 1A RRAL0L 1 bl RLarhfbls of0 o A Aot
Catewdgn.,” Tlieeremmmntilgt@.nqﬂd: VEGHIalyS 1meah1dmwhllqmaﬁttdatryglh esl&tlon is

tha out 1,000 efer | ess than ab

prapgiyd gamsgfpaﬁ%rtrateéﬁagmcﬁ seacid b ’gwmswagrﬁmtr@tngnmc acid). The
AR RIS ol s i 4l RS Bl ARl
sw&@;idtzmﬂis@tambsfonm pintiey; efkﬁnélwﬁﬂi’sﬁthe abid solsibh Iitgddcﬁnted from the

cII re ed til sis of the recovered . .
mlmﬁg ' gk (10 eﬁ suiced 0 fh acyi% el matggial, wde@s;%itylg mixture is
swm%@%et aideGBPRY Y '”ﬂ‘hetvl?zﬁervi@ ld'n:—:?tiﬁ'(t)r%i1 il &a@hﬁ% grepeated

H greater than about +5. Typi great er
fombnm’e titnes parldaths lashwashalb eettasiii® omighs ‘Blicefieaiacly duid is decanted

pr ef er abl fro [e ter.éﬂan about 3 to | ess than

froh sl aORsHE SR fﬁﬁrev In A NASRITRQVER at Qg opipin a sample

lab‘é%d%E & TRaroSITRGE 2 THE§; egﬁ @z?t%l%)t éfnh ?&lﬂmﬁttttalnggﬁcate are
pref era y, greater than a out Ing I's

andlygrddsyl deytron activation asdlysid with ghreatsuis shess it Tishie 2bout
1000C, and preferably, |ess é&ag about 500C. The
titanosilicate recovered afl ashing conprises the
r ecl |ai medSamplaBBsi | i dar eSis Wnt i hnal M %t he | ecl Rtrid
tit ajdieshiGatelise may bd dréded and/ Gp00ca0-8¢%eld B P+ 0087
use. | REnlginghdyiiShg may He efftedt i jved.498ac@008pl i shNEd @0.08hy
t enper at UFe=andndsiligtesui t abl e for renovi ng wash
sol vent AMpkoubn-ueaeelpt abl e damage to the
titanosilicate lattice or crystallographic structure.
For t he prendepled ihisstsen thal drtreclaimed titanosiigate has egsentially

iachfal SR haR S Ctsiturtond o PP EF B 5% il Y
titzRSliEaté 0 s corthgll Y STl MomeSatib b theababiinelthosilRBR is

preferably, less than about 1000C. |f a sol vent other

esaehaallmdc@rcal t thatend the fiesh catabystir Yihatgas rpdiesiacatrlystragptains 0.1

uste BRLORE n.the art. .
el et PRy R P bl B R oS Tistr ihcite vl srptvec
méidl (R @)Qés@ﬁtat&cbfdﬁngiy' WhéBropés8 G &fis inlBiRiAREMON& catalytic metal, but
cal cination may be acconplished at any tenperature and

dogsoirot ipryod the titaniynapresertan thedianoisiligatedattierisirucibievent ,
such as water, and/or residual organics, provided that
no unacceptable damage to the titanosilicate lattice
structure occurs. The calcination nmay be enpl oyed
under an inert gas, optionally, containing air or
oxygen. |f calcination is enployed, then the catalyst
is preferably calcined in an_atnosphere of nitrogen
contai ning fromabout 0 to al#éut 30 percent oxygen,
and preferably, fromabout 10 to about 25 percent
oxygen, by volune. The cal cination tenperature
beneficially is greater than about 15Q0C, preferably,
greater than about 3000C, and nore preferably greater
t han about 45CDC The caIcrnatlon tenperature

I o " o g, NN PN PN N Y I
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pronoter(s). Catalytic or pronoter netal salts with

adequate solubility in the selected solvent can be
waempb/osad; i ncl udi ng, for exanple, the nitrat eBCT/US2005/044749

hal i des, carbonates, borates, and carboxyl ates, for
WHATTS| GLABGEDdBes, oxyl ates, lactates, citrates,

mal eates, cinnamates, and m xtures thereof. Water is

the prefarred/ ﬁ%E@ﬁ r(‘)?}éc@Hstfttfi’tliﬁge({ht act1bé’5x195t9(ﬁf‘éa@alyst from a

sol vents, such as al cohols, esters, ketones,
dea:ltuvpllerdtoxciaaﬂm catalystecomprikipg aditandsdivste haviag aibpezmted thereon one or

Sui t e nDIarlt of the so e sa

A AERTE R ARk PHionalY TR mor g P gpe Slsce PPt copprising:
to the sajyyrétdaffg ﬂﬁ:‘ déﬁctl\f&fe%fcﬁc'i@éﬁloﬂ ’catfaf)@mcﬁt%?ﬁingoa #QRosilicate
Mto about’ 0.5 M One or nore |npregnations of

cat al yti haang dolpnsnodraierqon@mt)emormd;mlym) mals dnd, optionally, one or

conduct ed si nul taneous]y ﬂ{ 3 sequence, provided
that the & PIORPIRNIHALYY ‘H]a‘?’%l %’ét i s obtai ned.

Gener al | yp) dop@iclifs B3kt datt-8ehtERS AN RIn GO WithREidRRler
or nore catalytic netals, optional pronoteer netal (s),
and/ or prconditiomssusiindieniso dbipmsu titenosilicatehmibstentiallyrfem of the one or

tit I1icat t ted to d
Vacuum ofGgaREp e Sid dhHeione phaai gromp e netiss
t enper at Ygyavdshfig tﬂ@{lﬁﬁﬁ@”h&b@ﬂbm?s% @NendP esttdidaGufficient to

Optional I'y after drying, i gher tenperature heating
may be emgh@gﬂelﬁmdndemdand,recrbamdﬂnygmm,osmpatcmder a

duci .such as .h d
hert aciLpRBRD. Shife B8 Eiw MR tcgen ] gor
t enper at leé)eoprreﬁ&nyn Galbﬁm%rfﬁé RYB6med RRRo4iREUE S EINYS FrohSstep (c)

preferabl'y calcinéd in an atnosphere of nitrogen
cont ai ni wg(d)ram about 0 to about 30 percent oxygen,

and pref b .from about O t.o ab ent

oxygon. B} APBIUIRE SPRAE TELF EARNH BT MSGIRAPRD ot or more
benefi ci ?Htﬂotblsmglra%%n% tHehédlaiARRa Yiardeiteste uﬁfl&fc%ﬁé’ihbb{s sufficient
greater than about 5000C, and nore preferably greater

t han abo¢ oB2B0E: reThaestitutbd pxidationcataygper at ur e
beneficially is |l ess than about 9000C, preferably,
| ess t han. dtheyirocsSBRT laimn dl whetedn fHeaine roa bloye cdtalgtc eals are

about. 6000C. The heatugg rate fromroomtenperature to
seleeted framctha gEquprongrtperofiegide sileers thp langhanidegpetals dhe phiaﬁum group

d preferably, greater than about
megﬁ"g%}‘ld%l%gréy H%?Q preferably, greater than about
J.50n1n e heati r at ature

t he cal ci h PrHoGes, 13%? quegeuil{ Icg%fﬁ)ﬁg? qneé[ coméﬁes gold, silver,

palddipith, @QGhNMtire tmr@(ffer ably, less than about 15C/ m n,
and nore preferably, |ess than about 10C/ min. At the

cal ci nat 0y bS8 1Gim & Rehelh thelda ic%étXlFUoﬂ?Jrisé(s gold or gold
greater than about 2 hours, preferably greater than

in edobihatborhwith silvea aiplatmen groepenatlll y lagptteatdermdtalaor ammaxitire thereof.
8 hours. The hold tinme at the calcination tenperature
i's typical IThelpes®sd b¥aTiaimb 0 wiheZdn FHeWns or ploed &dtﬂbiuy metals are
| ess than about 15 hours, and nore preferably,

praspatrin shscipactivatasatalyst Thaconserirritontaneatal than abat Q>ﬂ01 and less than
ab&lﬂ%l \%ééhnt‘g{g;c%hp Bgsed o%%{(&@r\%mﬁ%’%‘;tﬁ% k%glg{lé Me?a‘ii(eggr%tﬁg Yitanosilicate.
preferred process |nvolves t he hydro- OX|dat|on of a
hydrocarbon in the presence of oxygen, hydrogen, and
the reconstituted catalyst to forma
partial | y-oxi di zed hydrocarbon, such as an al cohol,
ket one, carboxylic acid, or olefin oxide. A nore
preferred hydro-oxidation prgeess i nvol ves contacting
an olefin with oxygen in the gresence of hydrogen and
the reconstituted catalyst to formanol efin oxide, as
referenced in US 6,031, 116, US 5, 965, 754, WD 98/ 00414,
US 6, 323, 351, US 6, 255,499. The hydrocarbon can be any
hydr ocar bon capabl e of participating in such a
hydr o- oxi dati on process, preferably, an alkane or an

o A a 1 . ~ N
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In addition to the basic feed conponents of
hydr ocar bon, oxygen, and hydrogen, it may be desirable

w0 200en0fH3ey a diluent, as noted in the feed conpPOBU$10051644749
her ei nabove. Since the process is typically
exot her mec, TR phlddebCort Clapn @ fitelah thé daf a?ét flRthePcdBtEs She or
renmovi ng and di ssi pati ng heat produce I n addi tion

marg, erqmcbt@nernctabrsgks%m@é@oan%eggamd@dmst@mc@fr@noap ilofroupd), ithee
ver ch th eactants are non-flammble. The

Pl sgﬁmaies A R8s Befeqli’d ¢ nat does not i nhi bi

t he proc of this ventiqn. If the process is

conduct ed CRPTYLSS %ﬁ@é@l OHIEFPIR thet 06108 MPAS Bigoter metals are

selditbd! %fnsllﬁtﬁﬁlll %Q&unpyﬁtagsﬁﬁnmtndlﬁﬂ} Je@ﬁin‘[) %a@ﬁééuﬂm calc1um barium,
ni trogen, argon, ane, propane, car di oxiI

ertstr@ahtetmng and xtixtoes thdresfeof . | f the process is
conducted in a liquid phase, then the diluent can be
any oxi da&t iThe psdcebd 6f @athn il Meerdh the dhkabhfré pdmider metals are

Exanpl es of suitable |liquid diluents include allghatic
pregertoh dhesdeaphieates eapalyst aa P@camrqmatgr%at%t|thaétﬁhoyt 0.8uk pnchlgss than

R A AL TR TR o

as chlor anol ori ated ar,o t|c refera
chlorin a ﬁ%%&ll Vg%ered‘ﬁ YBZ aléiﬁlg isa arysta l}lne porous

madtoglttlcstegaeaé&ﬂ%m ?@»N@slz FEbéth AHLZSMIOY $1-28M848, Ti-MCM-41, and
pol yesters, and pol yal cohols. 1f used, the anount of

titahiobiligates h&vlmg/@phlaalityogmteammcqonanatm@ums 0, preferably
greater than about 0.1, and nore preferably, greater
t han abou®. The pedoesser@eint 1 whastidtheatahast isbbahd wodrextruded with
of hydrocarbon, oxygen, hydrogen, and diluent. The

a SEFARGIFEPRATE di | uent i s typically less than about 95,
preferably, |ess than about 85, and nore preferably,
| ess t hard laﬁbgmrms&nﬂ(“elalpet sdartein theoaitlaphisselected frgin the group

drocarbo and, di l uent .

coffy n&ﬁﬁoi;y 82%9%% R R REEE ved Whnauct ea a

a tenper reate han_anbi en t aken as. 200

pr ef r bl gﬁcswt rélﬁmhb&%f% e thpime Wéthéax&mls conducted
in I *Z*E%B’?‘ﬂé%ow“ a4 A B i B oo 50 i les
tham abenpxﬁﬂa@mreﬂtprrfaheelghls yohdisedtwitdnaradodiant 3004iid pbase at a

preferably ss than o t 230C, .and pref erably,
terharatUre rAts bR 2bopd e¢ "’F;HF%& Wbovhéfg&essure of the

hydr o- oxi dati on i s greater than about atnospheric,

pr ef er ablly; T@p PECEPS eriaﬁlrrabmlpprqrsths@mgi ig stlgct%bﬁym thpgroup

ol AT PRI R e o e

aciidsib grc(v{’dbaﬁslai?aa[ueolaﬁ @él&l’salbhyn. | ess than about 400 psig
(2758 kPa), and nore preferably, |less than about 325

psi g (224} KRakhrockss & AW ERGhEIeHh thRaciigSifiRnEeSat | Me
of the reactants and the nolar ratio of reactants to

catal yst jai by, g?ocggst Shiets %e}epﬁﬁ E@l‘:& tHee%uQ& ls&lﬁtlorl: RNess than
a gas phase process the gas hour ace ve
abuBHSY hndthetviobuniyy @hild o Asdid Eblﬁﬁ@tﬁﬁﬂtpet:@'ﬁm\th:ﬁmt\@wdrcamlyst is greater
wi de range, hut ally is greater than about 10 mi
thMPBEbF’g@ﬁnB dgss ﬁhan@%f)‘étl tml@r hour (hr' 1),
preferably greater than about 250 hr 1, and nore
preferably, greater than about 1,400 hr' 1. Typically,
the GHSV of the hydrocarbon reactant is |less than
about 50,000 hr 1, preferably, Iess than about 35, 000
hr 1, and nore preferably, |ess than about 20,000 hr"
1. Likewise, for aliquid pggse process the wei ght
hourly space velocity (WHSV) “of the hydrocarbon
reactant is typically greater than about 0.01 g
hydr ocarbon per g catal yst per hour (hr 1),
preferably, greater than about 0.05 hr 1, and nore
preferably, greater than about 0.1 hr 1 . Typically,
the mHSV of the hydrocarbon reactant |s | ess than

A NN Y o " 1 . N A
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val ue of 1.00. Relative values greater than 1. 00 woul d

i ndi cate that the neasured property is higher than the
whamwe/otssee reference. This is particul arly desPCEbDS®05/044749

for productivity and selectivity; however, this is

undesi r ahke Theprddésd FTQ1diab | B wherRaf BE eGR ARSI Zeatment is

(Ref 2) A catalyst conprised of gold and sodi umon a
graater HrraAbORCHY’E asd fess thantsbowid 00 G;Hndioptierallys wherejnathe dontact time

. 1h.a nner .anal ogous ,;to .t hat d ribed in experinent
s gy S R AR T A 3 el b b R (A egnat 1 g o0 the
poi nt of _in¢jpient wetness i tanosil.icate support .
Wth a methabBPEsrA R bArhFR © Rgidriesgied titarlosilicate is
PHERFBRINO HNBEadill il L Sp AN cRE 865! ion i
Seﬁat a concent%uati 0?1 1to dé ’ver [1)800 Z’pmc%u% an g&%zafagCPSOIutlonls
wankddamp toatcaveotatlg@Aoretal(s) dileoptiahall premoies nretal(sj.o t he
effective end of its useful life (spent catalyst). The
per f or mange Tok ptdresssqfallhinG Binhkesesi thee Sitaodillidat Ebni &ep (19 is washed
manner described in experiment Ref 1 and the results

withrassodyemivin p guanBy ef solveus greater haa abautal vﬁtili@f aerliless tfhan gbout
1 ’@rﬁ glgﬁ%? g?a.rﬁ HtaQGAiMc%glag g Ee%ﬁ%éa%t&ff)gfr&icg%agr} ellli)\((j)lhi yd"hyanﬁ less than

er ence ca
absl@ A0OAS &8d vwIRreel aptiohalliahsvast is pegeaed &Nl O ipBEofifeédkered wash
_ratio increases to unacceptabl e val ues. The propyl ene
liquidiig gregter thapjabputytSal so decreases but generally at a
slower rate that remains within acceptable |evels.
Ref er encd9EXApepravesstofClgiRet wherithihe mebl{imgd ditanasibioatt $9 dried at a

of three ent cat S gonprisi.n M on a
terpor e PR SIbOl T SstiR et b g D

regener ated by cal ci nati on under oxygen at .5500C for . .

10 hour s 20aFhepragssasf Claim louherrindbe teglagpedititangsilicate is calcined in

B o i i ¢

on BfFOPREEHR Alech PolrfirhitdH situr oI5 RILAR0 PORERFSS M, oY volume,
at 4 ehiprednlrergpenterahan {boll ) 50°C iahy thsathan aboutHOA!@mM acet at e

at a concentration to deliver 1600 ppm Au and a 22: 1

ol ar rabil 0 Tht phRERC A aikd11 WherelRhB RhtaHEis GidtAIRY dbpbsited on the
experiment Ref 1 hereinabove. No acid treatnent is

recdximed yicanositipate pregelesied tfenan geldadilyst, theslanthanides, €t platinumegroup

hydr o~ oxi datj.on of propylene.in th nner descrj hed
meli B 3F Rl SRFerrBE 3RY hEPRiP e oRo BT BRGhmET RO Rge selectea
frodn GRﬁf}) 13 Gritp £ ahé hatHaniiey, RO actidided ean8 @hiRirésihéréofNd

wat er / propyl ene oxi de nolar ratio resune val ues

conpar abhe t : ( : ; o
per cent ng ' tA g%l%gfsgg E%?%)@éitﬁfngfaﬁg% fftelg%]qr)xel? %&%ln%gﬂ%gtc érérslstlng
titangsitiegfe I8F bhadng depositdi thedeyn galdlaad ntleassonabometersmetal selected
a ﬁ ffici Snt ly effecti \Ee .met hod of regeneration. . )
frope R b R EPIATHHE TOIHT. Py %@%&@w fifyay barium, erbium,
TutEQIR! dnd eI @eRBE 1ROLLAHR 'gg 'p}(?ééé’ssdoln&rﬂl}%g%t: support

bound with silica, ‘as descri I n expe Ref 2,

IS regen - £ . th t ‘o
2o 20 EATTROL M BT ERRL At A0y
part congigmbokiditsd TSH havingddpdditedaiiersvh poldragd ahikas paspromoter
catalyst in aqua regia (10 m acid solution per 1 gram
cat al yst ynesal sglepfed fom -3PdiuEL, PelasTTOn piukigi s, ceTiah

the acid 10N e . erl

e o AL TSR AR, S ot
(20 M wadmepermare gregérabucatioat §50°C. andlessdiegpaboat $301Cand
wash procedures are repeated, at least 4 tinmes, until

the pH of the wash rinse is greater than +5. No :
calcination is conducted prior to acid treatnent. The
acidtreated material is drieg at 800C and

re-inpregnated to the point $ i nci pient wetness with

a nmet hanol sol ution containing hydrogen

tetrachl oroaurate (111) trihydrate and sodi um acet ate

at a concentration to deliver 1600 ppm Au and a 22: 1

nol ar ratio of NaQOAc: Au in the manner described in
experinment Ref 1. The resulting reconstituted catal yst

.
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acid-treated material is washed with water, dried at
80C and reconstituted as described in Exanple Ex 1.

wabmenegener at ed catal yst is eval uated in the PCT/US2005/044749

hydr o- oxi dati on of propyl ene under the conditions

descri bedb) dbnexhgs ﬂféﬁb&&ge?ﬁﬂ‘realed/\detabnd?d?&i daRfit R«ﬁthSJ'c‘;%VPegla under
in Table 1, Ex 3. IS seen that reconstituted

cat al yst cenditibis %lffémprté@lmqwnhsjg@dﬁed\hmor@bpmrot@rhnﬁal(sx

Cha o 0 LB S P o e

accept ablrgsi@apRyiene oxi de selectivity and even | ower
wat er / propyl ene oxide nolar ratio (relative ratio
0.622). E@l)armloeallb' Exangihe vaghel titangsératetat@ tegperature greater than

descri bed, h LAab eption that the acid
treat mentab% 30 ‘??@%& ﬁ%ﬂgp%lfq:lsﬁﬁat ments using a 30%
aqueous @) dptioRally) taldifii theHchihed tiRBodllichid S5taidad from step (c)
Results are shown in Table 1, Ex 4. It is seen that

the rec o@s(d)tlmaedtm%pmry of mélsogmbmlgalamgrfmm@m gbauy 30 percent

simlar to fr atal Ref .1. Th i io [
2ccompl | SRt e ke IR 3 ErhwtTess than
oxi de selaesﬁtl%owt@malﬁ\aqeclhlﬂvzﬂrmmisﬁfcé@rﬂwl ene oxi de
molar ratio (relative ratio 0.768). Exan'ple 5 This

exper i nmerf) dergsitoragold hred @Pfl@l@ﬁlh’, ofe arquere pegheteometats selected
oxi datio ca{halg\{st C% fgg I at i (gum detﬁoa tedb%ll
titanosi [NOCAE S PR RUSPHIE HRAMAD SPEBI AP RET UM (RO > cosium,
6, O. 020511@)1e§1§m36d161ﬁ1ﬁdbdrﬁin@ eYBILR! [utetived, an@Bflxfuh® thereof, onto
resulting solution is |Inpregnated onto cal cined

titanosi Iﬂilet:r&tﬂéll’(lmsﬂmatel -howndst ponditians suliciest ta fonm the
oxi dati on_cat t gnated material is vacuum
dried at %c&}ﬁ %éofldﬁg II%yéan'pl e is taken and

| abel ed "Br ggjtodesd @firmblmmg B €itan@ Bttt RGnSRRc8vAEd oxidation
catalyst is set aside while an aqua regia solution is

catplysipeomedis(@) grams concentrated hydrochloric acid, 10
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and the @exdsited® tHefeohWne lof thoddehtdlic statheanldObptRAally, one or more

m nutes. Afterwards, the acid solution is decante
fromthepmlmtglr@etaiﬁm’léhal(modanﬂ) i s added to the

acid-treated n n i xture.is
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t hen decaphdiflonsTfugiciaihd Rgndve theRadrafort @uttalyfie meetals and the
times, and the last wash is set aside overnight. The
final washtipnajaneior @Omamp@dmet%?ﬁr@méh‘t fitanpmki¢ate;cat e,
whi ch is then,dri c 60C o obt

A sanpl o Pavent Bl T RER) Mt Boudied st o
cat al yst r@fgve residadined fidrh @raghddsirhe; are anal yzed by
neutron activation analysis with the results shown in
Tabl e 2. (d?eﬁmt@nally, dwg:t ¢iwaahﬂsist@ltam<z§dtcgtezml =

rNggl gletmee ct:)?o%ltl nal ALy, Falm% He tlianosﬁsc gl?(filtntc]c? grgm s?%pa c) or (d);

a8 esgert
silicon gpdstd 6tﬁﬂh@%c€lﬁﬂﬁﬁﬁﬁa&fb&ih@ﬁt§ as that of the

fresh catal%‘ (i.e., fresh titanosilicate).
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titanosilicate has no detectable catalytic nmetal (Pt)
present. Accordingly, the process of this invention
renoves catalytic netal, but does not renove the
titanium present in the titaagsllicate lattice
structure. WHAT IS CLAIMED | S*71. A process of
reconstituting an active oxidation catalyst froma
deacti vated oxidation catal yst conprising a
titanosilicate having deposited thereon one or nore
catalytic nmetals and, optionally, one or nmore pronoter
netals t he process conpr|3|ng (a) pretreatlng t he
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titanosilicates having a plurality of titanium
coordination sites. 10. The process of Caim1 wherein
WO bweoased yst is bound to or extruded with a seCDUSR005/044749
support. 11. The process of Claim1l wherein the
frofxihd@pdup onSiSliSE bElethiung) Bbdils, Poasihurk OBidRirh @sin, magnesium,
oxygen, ozone, nitrogen oxi des, and hydrogen perOX|§e.
calgiim, baruy exbaws, lotfetidnasnd mixikres thereofhe treat nent with
oxi dant is conducted in a gas phase with a gaseous
oxi dant at a tenperature greater than about 2500C and
| ess than about 85Q0C, or alternatively, is conducted
with an oxidant in liquid phase at a tenperature
greater than about 200C and | ess than about 120Q0C. 13.
The process of Claim1l wherein the acid is sel ected
fromthe group consisting of hydrochloric, nitric,
sul furic, phosphoric acid, and m xtures thereof; and
the acid is provided as an aqueous acid solution. 14.
The process of Claim13 wherein the acid is aqua
regia. 15. The process of Caim 13 wherein the pH of
the acid solution is |less than about +5; and the
volume (m) of acid solution used per gram deacti vated
catalyst is greater than about 1 m/g and | ess than
about 100 m /g.16. The process of Caim 13 wherein the
tenperature of the acid treatnment is greater than
about 100C and | ess than about 1000C; and optionally,
wherein the contact tine is greater than about 1
m nute and | ess than about 24 hours. 17. The process
of Caim13 wherein the acid-treated titanosilicate is
separated fromthe agueous acid sol ution; and
optionally, recovered aqueous acid solution is
wor ked-up to recover catalytic netal (s) and optiona
pronoter netal (s). 18. The process of Caim1l wherein
the titanosilicate fromstep (b) is washed with a
solvent, in a quantity of solvent greater than about 1
mlliliter and | ess than about 1,000 ml per gram
titanosilicate, at a tenperature greater than about
100C and | ess than about 1000C;, and wherein
optionally, the wash is repeated until the pH of
recovered wash liquid is greater than about +5. 19.
The process of Caim1l wherein the reclai ned
titanosilicate is dried at a tenperature greater than
about 20C and | ess than about 150C. 20. The process of
Caim1l wherein the reclainmed titanosilicate is
calcined in an atnosphere of nitrogen containing from
about 0 to about 30 percent oxygen, by volune, at a
tenperature greater than about 1500C and | ess than
about 9000C. 21. The process of Caim1l wherein the
catal ytic netal (s) deposited on the reclai ned
titanosilicate are selected fromgold, silver, the
| ant hani des, the platinumgroup netals, and
conbi nations thereof; and wherein the optiona
pronoter netal (s) are selected from Goup 1, Goup 2,
t he | ant hani des, the actinides, and m xtures thereof.
22. A process of reconstituting an active oxidation
catal yst conprising titanosilicate TS-1 having
deposited thereon gold and at | east one pronoter netal
selected fromlithium sodium potassium rubidium
cesium magnesi um cal cium barium erbium lutetium
and m xtures thereof; the reconstitution process
conprising: (a) pretreating w.th oxygen a deactivated
oxi dation catal yst conprising“a titanosilicate TS-I
havi ng deposited thereon gold and at | east one
pronoter netal selected fromlithium sodium
pot assi um rubi dium cesium mnmagnesium cal cium
barium erbium lutetium and m xtures thereof, at a
tenperature greater than about 250C and | ess than
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