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of the Invention Thi's invention relates to conpounds and conpositions
conprising specific derivatives, such as diester salts, gzgﬁé‘?a artial
ester salts, and the like, of bicyclo[2.2.1]heptane in o uggovide

hi ghly desirable properties within thernoplastic articles. The inventive
salts and derivatives thereof are useful as nucleating and/or clarifying 10
agents for such thernoplastics. Such lconpounds provide excel |l ent
crystallization tenperatures, stiffness, and cal cium stearate conpatibility
wi thin target thernoplastics. Al so, such conmpounds exhibit desirable
mgratory properti @yl NGCLRATTRPIRSMOPIASTIC@R AL ESOW hygroscopi city
and therefore excellent shelf stability as powdered or granul ar

formul ations. Thernopl astic additive conpositions and net hods of producing
t hernopl astics with such I S conpounds are al so contenplated within this

i nvention. Background of the Prior Art All U S. patents cited below are
here|n5ent|rely |ncorporated byFidépidhelwentions ysed herein, the term
“thermopl asti Grpd i5ydifif wﬂ{‘aegto Bm F&@@s ﬁd@%ﬁﬁgﬁBﬁ&oﬁﬁﬁﬁﬁg %lemgco that will melt

upon exposure to sufficient retain its solidified state, but
not prior d@h&ﬂn@&m@lﬂ@dﬁ@@d@ﬁmﬂdmﬁf@l epter paliecang theilkp.©f upon suffici ent

cool i ng. 5 %[ib%gd bikne 1 5:dtih brovRb ilBn@ ok bipdfisSflRMGAbTIsYG L 0 encompass

pol ymer s rretln broad on t al so exhibit ‘either
crystal | i micles. E@mvemgﬂﬁland deaivatiyeqthertas gie vsqlelres cwelbating ardrer elerifyiiet f or mai i on

throug t Bgen 36 0dh théh%o@mese B LRl Ro ol brcbiidiPaiditialisy Particul ar

types “of ners co efinition include, wthout
linmtati onnmppl@hlyasl stiffiess, (asdlgdkuas steamdty ennipgtitalife withisl tyrpet Spepenkstiospdlsphut y| ene,

d th
ol yost er TR caRpoullh iRl Biknue ARHATLIFR A AnlphtRAioREIIIER| TNe,
any conbi ﬂlggmsompscﬂtyheci thateore éﬁh@hmmlﬁmbllmsasbavéerbb@mayﬂat formdptions. a variety
of end-us 2’66}'918' {kﬁtq'sﬁe co Egsn%% egzg methodd gﬁﬁﬂ@tﬁlﬁ%ﬁ%ﬂ §t§s wiedicgal devices,

=

f ood pack and pi pes, uni and the like. Mre
speci fli5c tcgm&mndsfaresa]smonﬂamplanbwaﬁnih@ isvedtiorses, parti cuI arly those to which
9 ~ ~OVv 2003 the inventive nucleating agent is cont enpl ated as providi ng

desirabl e nucleating effects therein, are listed bel ow. Such base

conposi tions, however, nust ®aokdrpundodtediriprglrysi cal characteristics in
order to per rea Speci fi l 1.5 hi efins, for

exanpl e, uni fd&%wgpfagnt%?{r%gﬁa%%rﬁ N entra&fﬁaéfgb}&%ggy%%ésﬁ?gl lization is a
necessity to phowedBeren, thd Eacttheraoplatic”dbintepdeairio mear spuiyneic poteyid| ef i n

articl In. order to achlev r.a hysi it has
been Ilowdtot RO LR FRrPLEH B st RS b ST Y iR bR b cbnor | 192, o
for pol yolskib mr1thmyaﬂeaulfagrommtrﬂlkdam¢1e]gpmhﬂicwgt czophﬂatSpamaﬂmnSW@ner ally,

conposi tions cont. al n| nucl eating co a nuch
foster r apmed n iRt BEPoERL i elRatR e Ba i al Bt o B, TLC
t enper at uraie eﬂﬂﬁtﬁﬂl&t drystaﬂﬁld umﬁln-d@stémrmeaﬁtoﬂqgm upyrodoelintg aftesmelhd a vari ety of

i nprovenents I.n physi pr.operties ) n Stiffness.
Such corrpg é Datﬁﬁ‘}@b ‘65§|°f g‘gr‘i‘éor?rﬁeél?m}%r owldaer i 92‘?& e%%& P°gher pol ymer
cryst ad i zalymen chrecpsiitad wiids sah e défmiton mmdb,anmyuﬂdmmmmlasdw@ﬁne Gudrs. Such

conpounds ar the d 194R eation sites
for cryst éFp‘g}@M YPWQ%EWOIFCI ﬁ’gtyf? ° I%rnﬁ%lﬁ as e.o}é I?T%i %ﬁé f ormul ati on.
Gener al | y,(siches r@*[cﬁ%@B@ﬁeﬁfmes,l;ﬁlyemQdu&ﬁdslpﬁ]ye&ylemﬂerb}ﬂﬁhﬂdt@, anfitha likaf@ger nunber
of smaller stal s a.,resylt of the smaller crystals forned therein,

clarifi cat"f‘"’glr‘arg/?}’fyc‘f”r'lllg1 téqnég’teref’ﬁer mopl astic may al so be achi eved, although

excel l ent cl arMeymbIﬂaslﬂeethaaé Nﬁyﬁul&.ed m&uhﬁetﬂ' h&n@sa@ﬁaﬁmnmclm preferably
smal l er, the cryst.al % leﬁf g 1§ art |n.such a manner,
the cl3fi tSprage © e B ?}Idﬁ‘g‘"t@nscﬂ“ eplaRks ToDa FPo s g “ PR 20 Thus,
t her mopl askhi the ke | Male@peciRNfes A Echakemidsiic bnipoed, pmculaﬂyttlhme folwhickopl ast i ¢
industry in order to provide enhanced clarity, physical properties and/or
faster processing. As an exanple of one type of nucleator, dibenzylidene
sorbitol compounds are




comon nucl eat or .corrpounds, particularly for polypropyl erfzm gﬂﬁgmct S.
Conmpounds such as 1, 3-0 2, 4-bi s(3, 4-di net hyl benzyl i dene) r

(hereinafter DVDBS), available 25 fromMII|iken Chem cal under the trade
nane M|l ad 3988, provide excellent nucleation characteristics for target
pol ypr opyl enes and ot her pol yol efins. O her well known conpounds incl ude
sodi um benzoate, sodium 2,2'-net hyl ene-bis-(4,6-di-tert-butyl phenyl)
phosphate (from Asahi Denka Kogyo K. Kz, known as NA-11), talc, and the

| i ke. Such conpounds all inpart high polyolefln crystalllzatlon

t enper at utlesnvehiveewelpating ageht iatatemplditdoi poviding d@ﬁmbl@@wéha‘awﬁ@kfs for

| ar ge- scal,e |nd -al s of

sor bit ol 5hr?r 5 %lts{eflg%{cr’% chlg%% s héné 15%% ’r“gsgg’ﬁ”ﬂ&ﬁ ng ot her

t her nopl asharmﬁeraﬁcsmmbxﬂer td?pduemmdesp]lmdelse; dpbifially Wiﬂ%)nolmlsﬁm ﬁorst di scl osed in

U S. Pat. No. 40 18 al . as effec ing and
clarifyi n§F&F %Cfr%lf’]ty c?f%lelg?nrﬁ §°§(|S & SPPTEIt aat%onésan% RBer o% g@%t algs of
sor bi t @l amdffecyibe takblk avdvdratla pdiyslefinatice. Bemeetseﬂnaafe istvoh dssmdﬁe patents

i ncl ude: No. 4,314, 039 an di zyl i dene
Sor bi 1 of s PoRALERRsyes e begh kb phi g ol oftbitiont MpBAE Y ' CONE)
havi ng at nh&asibn sitee ft pblpdlefitar@ral wam dm:;@mblﬂtngbtmmcandfobkpaalﬂy et al.

U S. Pat. No. 45,?532, 80on % t]i or stl tg}. % a?e%e)ﬁl i dene)

sor bi t ol ; CPRBRYFUEDS (UM spch nugleating ‘2f§p°6‘ azﬁﬁc R B2 Tdene)

sor bi t ol s nudledigdcionglefinlbSich tryealtizatibn atHigher tammammysnlts mredwogi 10 Anot her

exarrpl of .the, eff ctlve ucleat agents,are.t netal salts of organic
aci ds. ijﬂ"é‘c fjon gy e fﬁ%’f‘%?oé k3 g@%per%ﬁﬁtf afoafO:?%S and

Wales in M;a%pl?@ﬁﬁﬁae&bs 3 207 737 and 3, 207 739 all patent ed Sept. 21,
1966, suggest h t ali hat| C, cl oa hat .omati.c carboxylic,

di car boxylic of"HicGHed WP%OJ?H? ’5’(‘9’?91 ?“@b?ﬁggégwapﬂémﬁrnhydrl des and
met al sal Tcﬁfsﬁﬂﬁatibﬁnft@@etaﬁ@esrz\tb&hlﬁ@bplﬂ@l}ﬂ@leﬂﬁ gs ffudleat@nl Siehebmpounddeey ad5 furt her
state that, benzoic acid. t e compounds, i.n particul ar, sodi um.benzoate, are
the best  AiGHMRBET it tvattoicigion site ©F coupialern SyinesolPedfE ) eat i ng
agent ,15al liughaeoblisic &i@ﬂéﬁ&bnﬁk@ﬁoﬁ l@@ﬁﬁaﬂ?dhé}ﬂes&ﬂé@fk’ﬁﬁ]ﬁnuc&hﬂc&i sited Bsulls .  Pat. No.
4,463, 113) .in whi 0(f;ycl i C b - phenol F F tes s d| c] osed as

nucl eat i ng 4Ed WA W*ﬂ]@”éﬁ $5pgEsuig @’6 BEFEHPLYS eI’i“'ﬂ’f"a et al. then
suggest s ichirifcation Bothe ta?gi@t thi@moplasié £1a8 @fo Eé"@heﬁéﬂ%l@&fﬂhtekwﬂeﬁfclaﬁﬁr iehdtal i net al

carboxyl ate to basic polyval ent netal salt of cyclic,o horic ester
can furt héivayhpresvik Thivaore pufqrp; edprewatly frales thgf:rygtg}gﬁe&g%{éﬁq@glg Conpounds
that are RagefdURCH thSmbOhHb DR OF B8 tRfopifidelicdrlisdif dal betilgrobddaade nane
NA- 11 and NA-21. Further rmre a certain class of bi C%CHC conpounds, such

as bi APcl iThugithenponiastiy mpclegtor gomppunds presvent imporiatta g g8l yol efin

nucl eat i NQr g B YrSvidSeniRbdd ik biysRaAtpRiYerticOaARE mstbxqﬁao&gsafgty Appl ication WO
98/ 29494, to M nnesota M ning and Manufact ur.i ng Og best $r ki ng exanpl e

of this t echnoﬁé@%e’iaglpléﬁﬁ%l% °ifﬁ“°éﬁa?6dlﬂhﬁﬂﬁyﬁii§99 sqjjob capmppuy: ene

di car bOXy|c€ﬁ&cﬁﬁ9c1$a@fr@%ﬁ1&hh&%rﬂ&ﬂaﬁy$dﬂ awam:oﬁw hceappaands al |
inpart relatively hlﬂﬁg(goly efin crystallization tenper turiq%Ie 30 however,
S

each al so SBSHASHiX Q-2 fodsihisarykidgog) sopbifplbereipadiepD 37

appl i cat i giyen Millilen!ClieRal03 HeQfad&XAMBNHFad® BoM! Refidd dke@lefSluclesionhe
conpatibility of such conpounds with different additi ves w dely used within

typi cal pohyarteises fortaget polypropyiemspindatier Pelpisfas Hyhenre ATm FAPIIRe)

plastic arlﬁd]ﬁie%§d1ulﬁ%nzbﬁ§ LeRES? zcﬁleﬁylemﬁs @adcﬁltﬁt ‘Enﬁylﬁhe&iﬂﬁ ¥hoRsratel ar aci d
neutrali'zer present wthin g%/pl cal pol ypr ggaz ene fornulations to protect

the end pri&amdisal Qspkadsagr K44 newn ayiAdd), i and b et gremporigsal of the

hucl eat or i 5@3@5‘9& &&In%@sﬁﬁﬁ%ﬁn%e%res%ﬁ&%%& &bl fswM th such
conmpounds vvlthl n ?, olefin articles. For sodium and other |ike netal

i ons, 3& ab%@&?%fwhaﬁsﬁﬁi@n@ﬁ%l@ﬂméﬁﬂﬂf romthe stearate transfers positions

with the sodiumions



of the nucleating agents, rendering the nucleating agents ineffective for
their intended function. As a result, such conpounds sonetines exhibit
unwant ed pl ate-out characteristics 10 and overall reducefh I bi on
performance (as neasured, for exanple) by a decrease in ?m% Fation
tenperature during and after polyolefin processing. O her processing
probl ens are evident with such conpounds as well. O her problens
encountered with the standard nucl eatdrs noted above include inconsistent

nucl eation due to dispersion problens, resulting in stiffness and inpact
vari ati on 15 iQfherheetdopfpotbitpl and aylitel etedypiaimsteatorsifen polypicfiesand pther n

pol yol efi oAl i SpiRL.B0k p@?@ obediSoW b8 i) rel atively

uni form f @ﬁ?@(ﬁ’%ﬁ%g%ﬁ?ﬁ'ﬂn&ﬁ}%ﬁﬁ%@g& ] %ﬁgscf;&g;%lctoaent grt?cl e does not

cont ai n a%nés.1 18diydheads gt ahias breeffecting nadeating andrrdaridning agentayfor pdyolefing sel f nay

suffer fr L-OHed] | ' !l e,

st or age sftg g’]ﬁ?‘ih%r{ﬁ%%*% fuﬁﬁ% gg%e%a‘rfs %E%Blgogﬁflcﬁs%ﬁ)gﬁ%%%%?% HE!%TS.S {seg%?]agtp her 20

pot ent i5al USmelshte melnile: awiai eirabpll Ssitat. dVon 814030 on di(alkadbaniiideriesodiitoknor nous

i nportanc I ' ey 0 . g‘,-%?% | oyided in

powder or %ar%%ﬁew& Ufscs)%3 gr"][n'clt@%_%éﬁ g’gﬁq%ydéﬁ%ﬁén&rgr%%ﬁcﬁgct_ e%?ﬁgﬁ%hgﬁg%gduni form

sm.aIc I pa(rj brootiesubdituents Kelayashy et cUiSsPat. Vo, #H3%2800w &itnashyp prxiiiytie t he reqH site

.uni form di rsi,on _and per nce, OfTpOL _remain as snm

particles S‘?ﬁ&%ﬁ%ﬁe"%ﬁ‘o?‘é@gé‘? %‘é@%ﬁ% %gcﬁggt%ogg ’ sg(gnhmé@ﬁsodi um benzoat e,

ﬁ(]hi bict hidgﬂqr‘h dm&;z@%@neglsrbﬂiﬁls hycllg;d@ng am_}sﬁméntsfgmmgn_ i I ¢aﬂmbycﬁréngaomd_er s rrgdeh
erefrom hydr easi r.esult i.ng i articul ate on. Suc

aggl ordr at ed p‘g’r“{%?“%?%&’ eoﬁl}eeea%{fufgn il}ra%gea enn&i'zir?fhﬁén%%? ag eo?gta{ﬁlgocessi ng for

deaggl onermsits. Brijgh in W.SdRat. Nos. B2Ni78%,68,20NE3 6] el 3,200, 708liahd MalesindpBrBt.on wi t hin

the target_t ast, rther nor, nwan .omeration due to
hydr at i on%&ﬂgﬁgg@g s@%é%&f‘ﬁﬁmﬂ%ﬁdgﬁ%&gg%ﬁ“ es{ptr%%ﬁ‘ﬁ nlélafor the user. 30
Al so of greddaliplatieraed troinstid dadhogdiephdaitokylictoy higherpulytarimapipogidsls wi t h

different additives w.del se it hin typical polvolefi g

pol ypr opylcgrﬁeél,’orlﬁ}@ﬁﬁiéqyﬁ?%éry*’é&mﬁ ﬁffsﬁée q%e%%')g o5 %‘3@% %éénts ?Org&y‘—é%%eg articles.
As notesd piireiet Datsthyt befigicCdcldntyicenpainds, hqaprtlabiotintybenmatpaard thekdsar | y

i mportant. Unfortupatel .nost _of the nucl eators conpounds noted above
(such as §6]hj?({'fﬂ?r58ﬂt§8§‘f%%a%égf’f?' di sodi um bicyclo [2.2.1 ] heptene

di car boxyl at e) Agothdr biags ofuGdlcadg by, alided ubbwatvad g gebibd boakabard, bt such

conmpounds W, thi lefin articles. . In.order to avoi onbi nati ons of

t hese st aﬂﬁ&@ﬂ?ﬁ%@é@é%ignﬂ V@’éq%c??’ b?ﬁ%@?g%qs?% ©s Wg%g%cgoﬁ%:?agci d

neutral i Zehdeating add o&ﬁifﬁ%éagdﬁtff@bay&ﬁn(tﬁﬁﬁ%ﬁuaﬁﬁmlt&nhwgm$JsSalet. L or use
in conjunction syc ucl eat . ch.a nation owever. .has

pr oveniapr ﬁﬂ g%%%aﬁﬁ’@éﬁ‘#‘é?“rf’ & ﬁ%ﬂ%&%ﬁ@&@%ﬁe@ﬁ%ﬁ%ﬁ@&“‘%& W8t
charact er i@&ic@ﬁg&ﬁ@h&gho%ﬂ @i&lﬁianhﬁﬁﬁlebi?npﬁﬁdﬂlg e]rgﬁﬁftaﬂbxyeflf&ctg oesuclcaiitses. n )
conparison wth stan alciymsalts. 1 nuc ti,ng a , such as
certain D@W%‘Iﬂdéé’ﬁa& ,Se‘g‘%’l‘ﬂ’ s te ?IP%?Sﬁrep‘P%fg%?e%‘ﬁ’lﬂeﬂ% i g%e’%\i‘g'tliuch as a
t endency taad mlaaiie- out at hi gh processing tenperatures. DBS derivatives,

particularly ere the aronatic [in are no- substi tut.ed, show.much
i nproved t her \;I\E‘Iﬂhg?%?ﬁ% picprpin e ety 0@3%56 feyqig g B?I‘éfﬂf 8 i i ¢

gng_es i 25bla8d mtg,mﬁw_tzﬁeyn ﬁﬁg@@s{ﬂdb;a&ﬁlﬁ ﬁ?bpﬂaemg;giaﬂthgw@]bﬁeﬁmdt@t Noglétﬂﬂﬂne pt ihc
eficiencies wthin certaj olefin .articles a.fesult, suc
conpounds &4 PW%“@BW%%@%@%%P@W?" ming aogd I‘fﬁ%?rtgaﬂf‘g‘é" %sas, such as
medi cal dewmiiass BaskRGI heh techi6ls®; inakiodRa M @soaivalbierB[IAVRetdies created a

| ong-felt need in the polyol efjn nucleator conpound industry to provide
such conpdifathexisiaendfarmpiAtions withiueh RMROYYSr enent i oned probl ens and provi de

excel | ent peakggdh¥shpddniZat inhct REREY lﬁgwlfsmléfmrcgtsﬁﬂizaﬁn&éﬂi@ﬁtur@pI yol efin
t hensel ves. To date, the best conpounds for this purpose remain those noted

above. 3UnfiereiFhgadajso exhibisaiogmnsraabrkion ggseledafyrrghmPigtiof gh peak
crystallization tenperatures, |ow hygroscopicity, excellent thernal
stability, and non-m gratory properties within certain target polyolefin,
and conpatibility with nost standard pol yolefin additives (such as, nost
inportantly, calciumstearate) have not been accorded the polyolefin

nucl eator 25 industry. Qbjects of the Invention Therefore, an object of the
invention is to provide a polyolefin nucleating agent that exhibit
exceptional nucleation efficacy as indicated by exceptional high polyner
peak




30 crystallization tenperatures within polyolefin articles. A further
object of the invention is to provide a nucleating conpound and
conpositions thereof that exhibit excellent cal cium ~n37rﬁbgzgm% stearate
conpatibility within target polyolefin articles and formil‘at‘~dn Anot her
objective of this invention is to provide fornulations that exhibit
extrenely | ow hygroscopicity in order to accord an extrenely good shelf
stabl e additive conposition. Yet anot#ier object of this invention is to
provide nucleating and clarifying conpounds and conpositions that exhibit 5
exceptional t hémeedmpde, eftgréait injereatid theopmpatigiligt of suehspwoprands with diffrentanot her

obj ect of i nvention .Ls t ' c ' RAate Wi thin the
t ar get polaélgl(leveefg iwhd%%rutséacwdehgl %ﬁﬁ#%@ﬁlg%c@%l’ Eﬁﬁ%@%ﬁ%g’ﬁg%}fﬁ%ﬁb%er ties.

Addi t i onallikg),plastic drgcl@nFolijswgte, oflcibinisiarate voamsiymoptler apidawitchbizan prebasht i ng
conmpounds _Qf. GO si.tions that e_us LN vari i.n nmedia for
use .in rryr“fléﬂlctga%?ﬁ%@sr@y% epg%l%%% #gglpf/o '{ecf[? ﬁ'le gﬁhlprﬁvél ﬁﬁ%&g‘{%&g‘lﬁgg‘%"s es

t her nopl asttick. Hafortadaedy, mbsteh fht andeator typeandsanted dwivaeghihitdebteriossy conpounds

that are preferab aturated .petal or. organi.c salts o ' '
di car boxyF‘?‘f’%"&g Wbt{’g‘fcgf%{wow of 1@5@0&[‘)%% ?ﬁ%&%’élﬁ\%}u&}’ (%%‘Ir %tg%fﬁéﬁnggl, or,
gener al | y jore Gogpeaiditataierhioium ingfitw tHeatentatearatsiors fonitibhs wittethe sodivRlionsR2, R3,

R4, R5, R6,.R7, , RO, and R O are individually. selected fromthe group
Const ot i ngt P iR Bhdee e arpl it g o Bl g

al kyl eneoxysctiad) Axe, resaltGuélilcoaipowidk yonsetinaesxhibitnogened pieonticharatekiyiggheny! , and
gentinal or, vicina 1- carbocyclic, R a R' are .the, sane.or different
and aF@ i ﬁﬂ‘??/\’eb‘%l&? “f/e%@é}fgg"é’toﬁae OI%‘?HCF ﬁf‘énﬁ?sgffg’%?,roeﬁf?fn%@ § S5 hy dr ogen,

A - C30 al kystalliantibh @nperatife diging fal afisnjoli@lefip ploy@xya nbthe prdcessiig probletay | am ne,
phenyl, hal ogen, C1-C30 al koxy, - C30 pol yoxyal kyl, C(O-NR11C(O), and
C(OOR" ,a“?ﬁ?ﬂé{g‘étivﬁ%ﬁi%@’?p@’é‘ﬁ%ﬁ“gg' fromthe group consisting of Cl-C30

al kyl hydr ogenotiet pré&emsankansiéred an thd stadd peleponydtel ybove ambhdoherein R'' s
selected from.the g tal..ion h as,

roup consj.sting of. hydrogen, su
Wi thout | iROPBRICeRESR dig' filﬁyﬁfé?gx’éﬂe © ﬁvga% esw?oleﬂgf*%fﬁ“aﬁ%nns), an 25
or Igani 1G5 Cah icé@ gol@iﬂiﬁ‘{{h{ﬂﬂ& m%ﬁwmn&ﬁm?@eu ﬁmmdéinmdfhagnmm@ﬁamﬁ "

ol yoxy- C2- -.a ene, . C-C30 a - a ne - eneoxy,
DO et or o o FrghaR rep At et o Hogdhed pp R icins KO araian: e
pol ypheny Inot éentafaowall dispbfied dvdRatingagenCitheGatire attis litse ! mey; sufhvefromi mlackt | east one
of R and R'. is either C(O-NR11C(O or C(OOR'', whereinif both R and
R' are C(Of ety mddempact sEeg- R and R' may be conbined into a single
bi val ent net al piu@Rridel 6Braas stibRy of @SleQBcoRPRmis MdtchingostionnBladjthedr a singl e
trival ent netal overbase (such as Al-OH .for, one non-lLimting exanple).

Pr ef er?p| ypoicpial grphlem withytherppplastis puclegiors and tu; & of propaqus KEEOIB‘FCG%BWB ‘ned
t oget her fephice RQGIEtdRcoBRAInds Er%ﬂer%"fovi&gd hegowRess ighhalagompauRds are
di scussed in the preferred enbodi ment sect)on bel ow, Pref e:rabl%{1 as noted

above, sudRaletn BRI ARl SinpRuTiigTR FreallRariglos o wclsHting BT IHTPFRVY n 10
wher ei N My, RJidlHheadRistd i aNBisksich dnfl Bérfihands) dudkicBmpashapand endaiassel ect ed
fromthe group O O O consisting of netal_ or {‘f%@m C Ca%'gnﬁﬁgﬁr the two
met al i onsSaH @argiplpstuoueh sigrages Certaigruclegiarsafuch ﬁrfo‘g S17a7P, Bt Mehst ance,
such as; CalegletdBeh %i’%cﬁﬂﬁ@@ﬁ&)that &R QotRtors iidde BB frofvhydiae cadi resiiting fis, R9, and
Rio are indrvidually se|lected fromthe group consjsfi. Qh. hédrt%gen, G -C9
al kyl, hydesiylateapgleneraioroRyrh agglomerated Raiicles &w Jo UL HEST "Yrge By ¢

al kyl am n%rod@@:.lir%gﬁﬂhea Ydtion thdrddh HoHcRBRMY desifd AnBaH dipersh wihiiteal C-- Cy

carbocyclic. Preferably, the nmetal cations _are sel ectgqy fromthe group

consi st i ngamset theamenlasks Eorthermoreysach BaraulsfhpeglommRton gy o Ay dmtisamay ale ver |

sodi um | i dfNeiBdinG R/ SHHRInP RloBIRRE BMthedRd. the Tike. Wthin that scope,
group | and '
30

Also of great interest is the compatibility of such compounds with different additives

widely used within typical polyolefin (e.g., polypropylene, polyethylene, and the like) plastic



group Il metal ions are generally preferred. Anong the group | and I
cations, sodium potassium calciumand strontium are pref erred, wherein
sodi um and cal cium are nost 20 preferred. Furthernore, W a@ﬂ M2 groups
may al so be conbined to forma single netal cation (such as ‘é 31
strontium barium nmagnesium alum num including nonobasic al um num and
the like). Although this invention enconpasses all stereochem cal
configurations of such conpounds, the5scis configuration is preferred
wherein cis-endo is the nost preferred enbodi ment. The preferred enbodi nent
pol yol ef i artighe.i Ad md@m}m&dﬂlcalpm stearatp cqmpOibiliy is ortialydsparitbins f or

pol yol ef i atl xpRknds, broadly
st at ed as%gg W?%ém%?o? c1N'e éé%%%)q“f%%mft g@%% Og(sg{hﬁgtﬁgjggenco#passed Wt hin
thi s i nvedia-bip dlsdiahmmbicﬁﬂb[méstheppm dlmrbﬁcylat@bemhwemmh Sietadpuppickatinghove, in

order 10 deuel oo LBl oSk AOLIR) SIAURIIR! HorkORONAdotigBRES! L1 on For

numt ortant criteria needed to be net.
The i ngentiewsstandat eadléarugs e&gemmmlmeiothﬂrhomtbmct a‘wls@uirahp@s, sealtas r equi r enent s

very wel | scussed.in _greater | t hese
i nventive d@g‘%p‘g ﬁ? @WQ‘A}% Télﬁlb%ﬂetceﬁ%arﬁ Fr B °°n|]unc?&ﬁfll Zat lﬁ%ﬁfgéi%ersrper atures in
a variety sﬁéh AR latidn, Rovwederhis atolvangobl@aatic un:meﬁan Icycmstamem déedor andom

(ner o naf PBReHBRortRsS B bletie: Cauotppriven ) c-eanCacs By OEkREORY, e

mechani calwifarspp®id taksunk @itts.pol yol efin articles wit hout the need for extra

uch 40 o oS e ety o DR TS SRBEERRIAER LT ovey

hygr oscopidefidishcie®$ioR b d¥gndeficys plate-oardt high drotdvsing tymamﬂxm BBS powder

formul ati ons of 15 su a salt do not aggl oner at {- r.
Last !y, s&&%vafli‘ﬁ?el?fﬁc\‘}é‘qggp?rgﬂ’aamﬂl&?cWg‘gﬂot‘mﬁ% Sﬁ?{e%?‘lsg?}g maCh ﬁ&?:cgl ci um
stearat e aekshdlisMBSity. mav@lsﬂﬂﬁiohlp&&ldaﬂﬁ) g hmummamlenhlamty

unpredi ctabl e, part in view . of. the.close t he WO

08/ 29494 PEPEHEN P1|6$ ﬁ‘ﬁm?‘r‘t?cﬂfs’é‘a@?@ﬁ dﬁﬁ%e”ﬁ’l"% SﬂP:Pgé{m“é’H%’ %ﬁ“tu ves for
pol yol gf i raxtmasl 8 £ Fesilf) Gl AbsiigbutidrSad lihied @elthbi pidctichl it saserimporyeinedrenssal t s;
however, re is. no 20 e lification of a saturated di carboxyl ate sal t
of this t)ﬂb a5 f5d 1°@Id8§‘%esﬂa° &diment within that art is identified as

di sodi um bi cyctrpis@naicddbiapétne havamisioiiet aldng-fAf deed it phwiclie

i nvestigations, it has_ been determ n d t hat ui,it e u)uggf(ptgct edly, as

di scussed MePF0 cPRPERd ideriy e pgyide sy 8“%%?45‘@%&%??0% fich conpounds
provi des \ﬁﬁﬁérhéﬁubﬁﬁaﬁo%%swﬁreﬂ&d &BelRAff foSiad ystdllatisrhempemaread fowbe compounds

and within the inventive ol efin, com 05|t .. It has npw been 25 found
that t#e éﬁﬁﬁﬂ’%’?’ﬁﬁf‘@f’mﬁwﬁ Loxfafpethe Peshea PBH“dﬁg%(sﬁlﬂﬁ?‘Ep(’csﬁr%Fﬁﬁmﬁ?car boxyt at e

sal ts, andypted abie! UakbktBfatelyVinidiatsls dxamaﬂlﬂg bﬂ@ptioﬁaﬂ}dmghtpem‘lﬁymmaﬁ)mf t he
i nvention, saturated bicyclic di Cﬁ %6%18’2 lglsalt row de unf eseen

benefits fEPPEERIFSS IO leﬁf%f?@}%FF& RS PR bl e 1,

bel ow, t heyiR@dleriahiababblyddin, S cbﬁﬁmbﬂ wmes:marswﬂﬂeﬁbwmf@aadmasyol efin
articles with these Inventive saturated conpoun gr.e f@ﬁhgbo%% 2.5to0
about 5C Jerchpbwmestipaertagy, Gﬁlﬁémﬁﬁﬁémvﬁﬂ%t%%‘?oé@ g ®h dramati c
i mpr ovgmqﬁ&se%e si nply unexpected and are unpredict abI e fromany known
enpirical or theoretical considerations. i 7 NOV 2a3 Furt hernore,
significant inprovenents in hygroscopicity of the saturated conpounds were

al so unexpect edly observed. Sughjinradimieados | nprovements are of great

practical significance as di scussed bef ore.
Therefore, an object of the invention 1s to provide a polyolefin nucleating agent that

exhibit exceptional nucleation efficacy as indicated by excepiional high polymer peak
30  crystallization temperatures within polyolefin articles. A further object of the invention is to

provide a nucleating compound and compositions thereof that exhibit excellent calcium



As noted above, the target fornulations for introduction of such novel
nucl eating agents are thernoplastics, or nore specifically, polyolefins.
Such fornulations may be utilized in nyriad different eng-u QBV ‘?ﬁ”ﬁd udi ng
wi thout limtation, such br oadly considered groups as fiber filmor
thin-walled articles (e..g., pliable wappers, thin-walled drinking cups)
etc., having thicknesses bet ween 0.1 and 15 mls, for exanple), thicker

pl ague or other like solid articles (e.g., from15 to I50 mls in

t hi ckness), and even thicker-walled articles 10 (e.g., greater than 150
mls thi clsteaﬁ&)comﬂsmhhw withati tatgynegrobﬁn aticlks gy dupulatiolsusieotheaghitctive @i t hout

limtatio eit artl icles, the
fol | owi ng%‘%ﬁn"?“i“%%sg" Prg‘B %05{ éahr?g‘?lmfg%mﬁg tre%?lg? );%O%chﬁ n'? %ld}& 50l yar anid,
and t he | iakeyd dni elamxﬁelpgoodm,elmmee\ﬂdmmmpmmt Ye’a@otheﬂ dbmsoftﬂhssnds with

ot her synthetic .or natural

, cotton I d the
like): b) HYGREPRAS o Rroyide; B‘“rl%aémg w&% mpQHRdS ﬂcm% osgirogmgmf(age Wr apper s
15 (ed@d eﬁt@ﬂdmﬁtthﬁmbm&}bmﬁﬁm%ﬁm@ﬁbry@mmbse)Yetamihe:ubhﬁcpt ofthke bl own, ed
extruded, .or other si ar, t in-walle
articl es, EFEFPRASORR PH‘@}eaé%ggompf’Wi‘dﬁ ﬂ@bﬁﬁﬁ?h‘@? ge?B%l i naétéc esgﬁgg{]he li ke;
c) thi ckereanaﬂuecmmﬂtﬁmrﬁes Ké&idﬁﬂ)lnallﬂr iafstah 6bjes of Wialinventmtiapoeds, wat er
cups, cool er ni ngs, syringe nmedi cal t ubes,
uri nanal ys‘-‘i“%le %%"mﬂc’ﬁ’fcﬁzﬁgﬁ%l??h?fggﬁa mf"b]{’?d‘sg BrayEs g@ﬁ@gﬁ %?dm%lm\%%gt e
cont ai ner s A& A8-ukgUSi Ngs, autonotive 20 instrunent panels, flower pots,
pl anters, of ce storage arti.cles, desk, storage osabl e
packagithg (e. gASCOFmElA fulgmuention Ferspisse ﬁ@?’%’pﬁg} taﬁgﬁestoh%nﬁ%@fpe d or
t hi n-wal | egm sniy 1Bl RE Colnpdih@ahitan pf%tﬂﬂzdsaﬁlya@ﬁﬁﬁetal@ﬂ&gmﬁ&alts #e; and d)

even thicker - vval l ed articl es aut o t| ons h as door
panel s, i rEPRAAGHDOBEMES Brefemy %g"ﬁé’#& 2?]51‘? P§Y atgsf %reg?nﬁfgﬁxmeel s, bunper
fasci a, f%@&hﬁé&%fonﬁﬁglt@ﬁ@ﬁmﬁ@m ds, aut om)tl ve fluid containers, 25
battery cases, storage conpartnents, and the like; ii) large appliances,

such as refri gerator linings, refrigerator parts (e.g., shelves, ice
machi ne housi ngs, doorrhandl es, and the |ike), dishwasher |inings,

di shwasher parts (e.g.| racks, pipes, tubes, door handles, l|iquid and/or
solid detergent @q,ora corrR@:{trrents) washi ng machi ne druns, washi ng
machi ne agitat 3 ke, iii) small appliances, such as bl ender

19) Q&ds, toaster oven 30 housings, toaster oven

handl es, coffeg, RQOLE of flaggROt housings, coffee pot -handl es, food
processors, hair dfy- 9.~ Ccadmy %eners and the like; iv) housemares, such as
| ar ge storage t oRes, 9 7 NfIV ~21~03 to |l arge storage containers, lids
for either such totes @r containers, waste baskets, |aundry baskets,

shel ve$3 coolers, and tthe like; v) consuner products, such as furniture

(.9, Smakherghal R%Mmpkgsas, Fg 1wk, Rf)and R &0 indivadually seumfeﬂ:ﬁ:ogawm
di sposabl e packagi

n heat abl e, f 00 r.s act . di sc
cases, DvVDrHEsgmgof ]@%E‘ﬁ@v/%éggé L a1 8 °@’0ﬁf§:" 1 P’bﬂ’gﬁ ya%ddl sc
housi ngs, ¥HS Q@ﬂh@uﬁ@ﬁﬁ@gen\'ﬂﬂéhyﬂ &D@lpﬁ@@'ﬁhrﬂ%mﬁai @WidinapO1-65 cafloartige®S, cl ot hes
hangers, |awn accessorl es,

accessor i e 2 te gar g ‘ﬁ*btl a&‘?’r‘%‘ﬁ f@)wéuﬁlﬁmk%ﬁg?m ﬁgﬁ%’ﬁ;ﬁéﬂﬂsﬁ%‘%
cont ai pgr sy dEUgQ@ 8,-Ci IS S hydi0:56 Brmiink, Q6lyarkiay %Slyo:tyaﬁiﬂeﬁab@% elkylahinggage,

conduits; l'awn trinmer housin | arge tras wseats, infant
chairs (e.Bpenyiéhglozen fin ﬁ:glap"é’ﬁl”g%‘)CW%’H’G"XaH@ F?‘R)eﬁﬂllg(@ %%81 I’ surprise was
t he i nprovgg.GRRNA delRbtkd ﬁ&n%tg@gmoﬁsﬁﬂ@a)fm@mwmy&agm ai—eﬂ alkesypounds and

typi cal acid scavenger salt conpounds uti hi&aﬁ‘ghw thin *efl n

for nul at i o Grfde pEiYoREled m%ﬁéﬁe%g”’défe&cﬁ IFPH G gln Qriyfeeeng o

conpat i bi |} f¥ia1 i6QWRIHEA, Wiktotk @b, 9B, Reaiﬁ,,wgyamh& btaartmcﬁﬂavau@mﬁ@ﬁdnur es
avai lable fromthe inventive corrpounds thusé%f? oi}% a hlggﬂg desirabl e
g ETHR

thernnéﬁas@%@mﬁﬁéﬁ1@W@ﬁS@BWﬁ@Wﬁ&SmeMTﬁ@J Ry-§e k8% added

Wi thin theci-egogﬁ(sa pabyahgfchd) d, 2, Al AERMI str@imdReUtor 8mRn t 0 about 20, 000
pm by weight Tn order to provide the af or enenti oned benefi ci al
characteristics, nost preferably from about 200 to about 4000 ppm Hi gher

| evel s, e.g., 50@6or nore by weight, may al so be used in a nasterbatch
formul ation. Optional additives within the inventive salt-containing
conposition, or wiwthin the final polyolefin article nade 20 therewith, may
include plasticizers, antistatic agents, stabilizers, ultraviolet
absorbers, and other sinilar standard pol yolefin thernoplastic additives.
Q her additives may al so be present within this conposition, nost notably
plasficizers, acid scavengers, antinicrobials (preferably silver-based
|on exchange conpounds such as ALPHASAN antlnlcroblals avallable from

~ o~ I Y T - o

housi ngs, bl ender




30 polymers of the present invention may include aliphatic polyolefins and
copolyners nade fromat |east one aliphatic olefin and one or nore

et hyl eni cal | y unsaturated co-nonomers. 9 7 NO~ p03 11 Wéalﬂgﬁ t he
co-nononers, if present, will be provided in a mnor a N0 3 about 10
percent or |ess or even about 5 percent or |ess, based upon the weight of
the polyolefin (e.g. random copol yner pol ypropyl ene), but copol yners
containing up to 25%or nore of the cdnononer (e.g., inmpact copolyners) are
al so envi saged. O her polyners or rubber (such as EPDM ox EPR) may al so be
c onpoundedheliestérok)pbenyb pglpphehylCit@o dllsylhalide.tahéCao plkanineoRisgein at least
characteristi h r »t o] rded Y

i npr ovemanot%o t ﬁeanraaﬁﬁEBr&(% C?%d/ﬁ’f Uﬁ%e'?%?rﬁﬁ%%kl ﬁ%irfgvdeé ot her
properti esC(@ﬂO{Rﬁ’ethmeyrbaﬂxR’ @dﬂ’fmmlmqgtnbmed mip| asihgledivalent wetaldemi(seghd vi nyl
acetate, ef¢. o ol I f . e
i nproved corﬁ:veh?sen mnslm? a‘g‘“ﬁlg)t&% ﬁl@ﬁﬁ?@l@éﬁ@&. n&%ﬁ%?gsﬁag%ygﬂ?§%ers and
10 copd yrrmeaoaetunﬁingpkvamiea; Praﬁemblydﬁamé%mtﬂmsammgld%’fcwab@ﬂﬁa e carbon atons

2. 000, 000, BPRF ARG T PoamBlA 5 oo st EAEHE bt OBt ReZB L,

limtati orthejnefe;tedémﬁodm&ntsb@mﬁaelmbmw denS| ty pol yethylene, isotactic

pol ypr opyl ene, otac C ene CcLyst h pyl ene
copol ymer, pol ﬁ% %ﬂ’f@%’é‘ﬁ daB‘g‘ﬁey%/Fglf er?gfo -tﬁéhfes{r%gct%% ﬁon@nghﬁand 15
vi nyl .cycl ohex@rye The poI yol efins of the present invention may be

descri near, u poI Q ly contain
side ¢ | n‘§ ﬁff F%w%ht% Orfiﬁg’ fl“ﬁ%‘} M@%ancliexg n\/l%crr{adly%or?gf‘h %Q’\%L density

pol yet hyl ene. Al t hough pol yol efl nsRar e pr eferred, the nucleating agents of
the present invention are ra~gstrict edft o pol on efins, and nmay al so give
beneficial nucleation propeﬁtl eq\t g f)oysters 20 such as pol yet hyl ene
terepht hal ate (PET), pol ybut W eneM_er eghthal & e @PBT), and pol yet hyl ene
naplithal ate (PEl, as wel Rea des suéh 3 Nylon 6, Nylon 6,6, and
others. Cenerally, any ther conposition having sone crystalline
content may be irrprovedRm eating agents of the present
invention. The conpositions bf ghg”present imgention nay be obtained by
addi ng the inventive 25 sat Utat ed bi gfchia gi,car boxylic salt (or

conbi nation of salts or conpositiong orrprl@l ng such salts) to the

ther oDl asi il HREt @oBAP IS o Vo BREEloYs 1 6 ih3G SRRkt

conposi tion e nmeans. ternati ve a concent rate contai ni ng
as nuch as(ba/bbat f@@sm&c@mastwlwm i exanfple), HedRmRethﬂeRsé’tuR'faReB%[ 2.2.1]
salt in a o t“%?‘ﬂ r aagh,pl scavenger may
be prepar e% &ggdgﬁﬂ %uenﬁﬁ&m&%ﬁ %’\n%rﬁg P%‘?g%? (?gggl n.

Furt her mr@ﬁmﬁwmy,@e%dkﬁmﬁ, eme(mﬂhceﬂﬁémlaﬁ@ﬁlogﬁpeﬁheﬂﬂt entially)
nmay be, pre yol efin,

nost pr%f e@%ﬂ#h%‘ﬂa%g?éte 1%13/6%% ’g)ﬁfrnr]‘t%];lt@1 153% %%’Ql%r @&é@%}b Iﬂfzec?gégal%%m\lflmp i&lﬁout

| i mi tati onselgspddiom, thegroup| consistjos cﬁmﬁcame Stfdl'ltlufui grivpgprenesivn plumigint he | i ke,
parti cul ar ,
pol yet hyl e:l?lﬁe(’flcvvaxesjllt%%b%ﬁ%?so% gsru%hq?dﬁﬁg%geera\?ﬁ]ﬂg%ﬁécg% \g\rlgﬁ s&dm ner al

oi |, and t peup Nkeial Basire ginbrylly Hc[ymﬁdarﬁnmmyhemouei ilig @aé@naayodymh a

conbi nat i o otgsgm&oémc%ﬁ'% and%{}odn a?é’;Sr é&iﬁﬁler&%%&%dd%@l [Rfie fo@m bl endi ng,
aggl oner at Ion, /0 ru5| on he conposition may then be
procesged mﬁrrélarﬁmﬂmmwd ﬂlm;MamﬂMum@wmfalehﬁefcem@md todonm fuademetiing| udi ng,
W thout i n C Chi,. 8RR nj ection
stretch bl g]vﬁl/%ﬁ%ﬁu%‘as Galnilumj %Igﬁh%gg%%rg&??agheq& by I ng’ﬁggt r%gﬁogt%a 1Jext rusion
bl ow nol di algmireheatd teedike) althongh fhiid invaxitn ersoropasses albsttertdchemieadt r usi on, f oam

f I [
or L1 US1 O, RSBl P B B L By Pl 11

f abri cat edmasttpreféresd embodiment. The preferred embodment polyolefin articles and additive




Brief Description of the Drawi ngs The acconpanying drawi ng, which is
incorporated in and constitutes a part of this 15 specification,
illustrates a potentially preferred enbodi nent of produc," 2%¢iné§%| ve fiber
and/or yarn thernoplastic articles in accordance with th " on and
together with the description serve to explain the principles of the
invention as it concerns such fibers wherein: FIG 1 is a schematic of the
potentially preferred nethod of produging | ow shrink pol ypropyl ene. 20
Det ai |l ed Description of the Drawing and of the Preferred Enbodinment FIG 1
depi cts t hempuositiohs foi polyeipfipfehshtied cpmpisaget least exe oawsl compyrdideieadhy t he

i nventive shrin [ i . I3 k oduction
assenbl y f%%%{:\%sn%ﬁméégﬁ %ﬁﬁcg(i?ﬁ’r%%}ggggitg a%gaﬁrf% r ?%Plﬁaﬁg%tlﬁlﬁ%ﬁ%?g%% zones 12,
14, 16,18 through which the 25 polyner (not illustrated) passes at
different, increasing te rat ures. . Th I ymer is mxed wth the
nucl eat or conpound (al sonﬁgftf" eﬁ)fegﬁrfpﬁfﬁoga%%ﬁl&@one 20. Basically, the
pol ynmers (not i Asamsddrahtegin drder iontevadehaeobenpdiyrilefintinelefiprisemppmdouct i on

assenbly 10, in particul.ar within the extrud T tgres, as
ot ed abosavastof Ririelifaptlceetal o i oL GRSy e ol SBERG! oSS, 98
zone 20 arigrentdrehodléating agehis bt afixf thesd énparenieediemtnt2@n0yvell doomefai®8 ext r uder

zone 14 at 215C, .thir Xt er .zone 16 at, 225C 0 . der zone 18 at
235C, and aﬁ%ﬁ“ﬁﬁd?’oﬁ%ﬂ% etﬁli geg%‘@&eseﬁﬁ‘éen q?ﬁ?%%?@%ﬁ%“#ﬁé&%{ ustrated) then
noves i Nt @rygtalipation temperatites20E Jaribly olf peigblefinefarnidBrtions, paticulurly evithier at ur e of 250C

which js then noved into the spinnere 4 | so set _at.a erature of
2500) ffoor ?lﬁﬁﬁ’oi‘ﬂef B%Imﬂﬁ’y?eﬁﬁ@le' 13 5@5&8}2 #d}r? g p@%‘n‘frﬁgﬁptﬁg@émt hrough a

heat ed shr(iuina2er Hey Ao g radult, eachdstuitie bt prwie urcellof md@fical Piveeripded at whi ch
t he pol yner_ stran (nqt jllustrated)..pass, thraugh the extr 11, spin
pack 22, é’ﬁH"@ﬁ‘i‘ ?fﬁfj?se‘f”%?m %‘3 1“?& %oé e fier pad g z}dfimtv%séarﬁd%sg%@g strands 28
are pul | eGrdchispg ghbrdyeriking stihawinippdvies (sBatter)4cle 8Re. Thaealfsialso shew nsichands 28

extend in length due to.a greater pulling. speed.in excess of the.initial
extrusi on @B‘Qgﬁ Fﬁ°ﬂ‘°’tt¥1‘é!’%3’5?¥‘%grf88$°rfit.an B ?W}%ﬁgpoﬂ%gﬁiﬁﬂ%&%&aorfe t hus
col | ecied sadn %l 36/6dt 28X b1 SHE 0l Bedifk eLdsty, sadhlin@Rtieselts datmotdntspeed of 370
neters per ﬁinut(ﬁ) into a Iarger bundl e 30 which is drawn by the

af or ement | GIFEHOHPHL Bl gopratondditikesy 5 sjngle yam 33. The draw 10 rol s
are hgaéI ed to lgllld%@,mpellﬁ@mla BBy ua@cpéowaila@&\ﬁ]ﬁrefdictaﬁle, phirtiontarle id vi&AofEiBaCf ﬁndh
secon raw roll 38 88 _C as conpared.wth the renani areas.o ig

t enperatu rcé"s‘ésib%‘g&'i’ég% q,\%ﬁ%%ggre%m%ﬁqsefém? FAep %@W%ﬁoﬁ ragdg%vseg es. The

fiblr st dr ﬁVfloﬂJﬁ]Iclﬂo]lceﬁﬂ aﬂi@fe@-ﬁlﬁﬁdiﬁ% uﬁ'zﬁtﬁﬁ%@l{bmi] cﬁd&lﬂmkyl&;e’ ;alnaﬁiogzreser,ﬁm:e ino uth e and is
able to ho i fteen wraps of. the pol ypropyl en i ber t.hr o .t he
utiliz8 i gRempplifigationof ﬁﬁurafﬁ‘bﬁléaﬂziw\ﬁééﬁpﬁfﬁﬁg‘GP%mc?Fqseséﬁns@ﬂWPﬁ‘gi le rol |
36. The Setﬁeﬁ@diﬁ&@aﬂﬁa&asrdsyohiuﬁ&ioza&[a.tzg%egﬁen@di&HrWMes pEedineisivebout 785
meters per. minute and holds ei g

] [ | ght _wraps of f%g r 33, a%rdb{hus r e uires its
own idl e ripyeptigations, hasbegy detirmiged et Qi BoERRC b IR EFRE Ty BOF I P54, 38, the
fiber is tleq BeRfardasiaiby ofsusiodiphialis HOviads vawy isthlohel wdleathhaatficagtforr ol | s 42,
44 configured in a return schene such that oji ht een,wrapﬁ of fiber 33 are
permitted hoMyEErewmpRuidsand Wity thg mventiye goly BHBOSHGPE. THIEOVPRE of such
heat - sg4 t | {ghd tBat MR s¥ulaB¥n SHUSeIt-AldRr leioRproditts t6 ForinidiRrboRylROsatig ahdiat Wi t h
either of the actual rolls 42, 44, so a%t{lo_t al tine of apout 0.5 seconds is
st andar d. PPHISURR MiReus innding &3 linaiy e sqope pidhesvention, sywrated Picgic he| ow t o

det er m ne £0,RA8k <M GHddille IRFRBIAHHR BRjBRldiaRuiiaNos poesits.pur pose. The
speed of the combination of rolls 42, 44 1s about 1290 net erstg%;t m nut e.
a

The fiber 33 t Aeindieaipddn Tableol, pelpvasthensels crvsipllization PR EHPRY Y ps of

fiber 33 angoidilaridles @i @Ml Bvehtd s@iMAiel 88 RbJuAlY ardBom ditat SPRAMoREC he T el ax
roll 46 is 25 lower than the heat-set roll (1280 neters per m.nute) in

order #® rapedb fydhsckifgpyhrad coppounds. Such dramatic improvements are sumply

unexpected and are unpredictable from any known empirical or theoretical considerations.




heat -set fiber 33. Fromthere, the fiber 33 noves to a winder 50 and is
pl aced on a spool (not illustrated). ~ 7 ~InV 2p03 14 Preferred
Enbodi ments of the Invention This invention can be furt[?e}sw iﬂ%at ed
t hrough the foll owi ng exanpl es where exanpl es of particula %B erred
enbodi mrent wthin the scope of the present invention are presented.
Production of Inventive Salts EXAVMPLE 1 Di sodi um

bi cycl o( 2. 2. 1] hept ane- 2, 3-di car boxyl at’e 10 To a sol uti on of disodi um

bi cycl o[ 2. 2. 1] hept - 5ene23d|carboxylate(l fromex le 3) in

wat er (100" gherReeE: SEvfisgnigmproyepats %HHH‘PFFW‘%EW‘%?%‘%G%WBW %t %) . The

m xture V\%otu'h@:(sxb&ftﬁw Serbddt Buéh fRBRAKGABIE o RAENYAS oSt Eatcﬁﬁl to

hydr ogenat i on_( room tenperature) for 8 hours. The activated carbon
was fil tersé%‘lfﬁﬁlﬁcea%l‘?ﬁ?uﬁsﬁ‘ébﬁﬁﬁﬁer was removed 15 in vacuo at 75 C. The

resul ting produghoM@shotk, Hﬁ%@é@%xﬁmaﬁ&ﬂ f&rrﬂtﬁdfca&@oﬁhchmaﬁa@lauhg anal yses
were consistent with that of the expected structure. E 2 Calciurn

bi cycl 6 2.2entgse feroplastis, pr mowefeﬁ@yllrap@y@ei%swhiwwwwbm sodi um

bi cycl o 2. %h%&d@?ﬁ%yﬂﬂﬁf@aréﬁ%&?s@?%ﬂdﬁg%ﬁﬁﬁhﬁutﬂmnosughﬁ%cﬁg) co'nﬂdéﬁ@t er (150 g)

was added a solutron of calcium'ch de di ydrate (14.7 1 nols) in

wat er ( 10CEgps asTihersihiotfiber tbéiswélieldrﬂﬂ@bs tr-2-GRdialle fAppSTS, ﬁ@wﬂem%s ul ting
whi te preci,pi b2 ﬁav%@mhleg&a{]&%g il ax\mstlﬁast)ﬁ)\e@ﬁ&fﬂe? "R Elaé[@%r gihéed and

mlled (mp. and I Um_ potassium
rubi di um lﬂfﬁgﬁ@sarmqs (sg-rfoom ilimllf@wds b'ethlplmw%and @fe@fhwéwrc‘yéleéﬁlﬂclzs 1] hept ane

di car bxyl @Le gl fanSt gs 1 Shd¥lok RAHEE 3ea0f withiet i ng a
G oup | (@% §'Tsea |t % tﬂhﬂlgg%%ﬁn# El:id({:’“c % > @a]al}lg&?lgne 2, 3gdl car boxyl at e.
limitation, either as complete articles, or as components of articles, the followmg

a) fibers: spun and nonwoven polyolefin, polyamide, polyaramid, and the like, fibers of
any denier measuremént, as well as blends with other synthetic or natural fibers (¢.g., cotton,
ramie, wool, and the like); b) thin film articles: cast films, candy wrappers, package wrappers

15  (e.g., cigarette box wrappers, for example), and other like blown, extruded, or other similar
type of film application, as well as thin-walled articles, such as drinking cups, thin containers,
coverings, and the like; ¢) thicker plaque or other like solid articles: deli containers, water
cups, cooler linings, syringes, labware, medical equipment, pipes, tubes, urinanalysis cups,
intravenous bags, food storage containers, waste containers, cooler housings, automotive

20  instrument panels, flower pots, planters, office storage articles, desk storage articles,
disposable packaging (e.g., reheatable food containers, either thermoformed or thin-walled or
high speed injection molded types), and the like; and d) even thicker-walled articles: i)
automotive applications, such as door panels, instrament panels, body panels, fan covers,
steering wheels, bumper fascia, fan shields, radiator shields, automotive fluid containers,

25  battery cases, storage compartments, and the like; ii) large appliances, such as refrigerator
linings, refrigerator parts {(e.g., shelves, ice machine housings, door handles, and the like),
dishwasher linings, dishwasher parts (e.g., racks, pipes, tubes, door handles, liquid and/or
solid detergent storage compartments), washing machine drums, washing machine agitators,
and the like; iii) small appliances, such as blender housings, blender containers, toaster oven

30 housing§, toaster oven handles, coffee pots, coffee pot housings, coffee pot handles, food

processors, hair dryers, can openers, and the like; iv) housewares, such as large storage totes,



17 NOV 2603 15 EXAMPLE3 Hydrogen Sodi um

bicyclo(2.2.1j1zeptarze-2, 3-di carboxylate 80.0 g (487.3 mmles) of himc
anhydride (164.16 g/nole) and 175 nl of water was charge?;;%ﬂ, 1L round
bottomflask with stirring. To this solution was added 1 (

mol es) of NaOH (40.00 g/nol). The solution was stirred with heat unt|I al |
conponents were in solution. Upon cooling, crystals began to form and 500
m of water was added to fully solubildze all solids. Palladium on

activated carbon (5 W% was added to the aqueous sol UtIS The m xture was
t ransf er r &8 SierBepoptaivers.didafor eihenieh (Rise oipBrREs eSSk Y& at i on (50 psi,

room t enp @bl BdivdsOfooRr QMR 1ikd; NG caflrh M3k cts, 3RdBAP fudfrd (b b1 @6i@d out, and
the water 10 was renmpved in vacug at /5C. The resu|ti ng produc vvas dri ed

and ni | | e@b¥imn tablssyam thy likeh oy, RPosing gpeflss dispesebionrekagiog (& »\E/Plteﬁtal?lﬁ dof the
expect ed %Bﬁth!ﬁér?r @ompgﬁ d%@cé&om cased %»R@M'Eﬁés‘ @Kﬂiﬁgs& J’&ﬁtaﬁil@ﬂd Hagppond. (6501

resin, Haze = Tc =124.9 at 2000 E‘? 5 Hydrogen

Li t hi udl See @msmgémébwe czseﬁ,]\ﬂ“éiotﬂmi@ugng;, W&P@%Plﬂpfﬁtsecl‘{thﬁlhﬁn%@ut ralized)
82.0 g (5 f ARy G Jetnbxs\M of
wat er Was(f ar ge ﬁ% ogoéav?flfgar%und bote? %%d%%&éﬁsg@w%%ofg ?r??iﬁ%‘g Tos)t

sol uti on Vern mesdousineadir! (5ines, pine) whds, kssesNackhops0adds Rprpplupeaghd 5 99g
(250. 0 Mob&siis Wwihifdiiel Rodsiey, lgfggpcgs)h carls) a?i%aygéa@ NutRSnatsi € £.68: W th heat
unt i | aII conponents were in solution. Half thi's sol utlon was 20

t r ansf er r eéningyablesdtandthe like.r ound bottom f | ask Upon cool i ng, palladium on
acti VafOEd car b?@t aélg?mgiﬁs?prﬁ%s %?ﬂr&é& cB aﬂbﬂ%&%&gﬂﬁ%‘iﬁ%ﬂﬁvesm ution. The
m xture was transferred into a react and was subjected to

hydr ogenamﬂmteéﬁgnpsmds mmcﬂlemﬂm@m@ﬁltt@npoanﬁoﬂh@dWm@lmb@ieﬁ?at ed carbon

was filter v resultin
pr oduct mf@q‘&lﬁlﬁéﬁg Méf FuY!ﬁ%%&lcY@E;g&l @Mﬁ%eh%& g%gg?/ﬁémz%gs g%& st ent ?
Wit h that vgfh theﬁaglﬂﬁﬁak cystgbatienionparaiutessvailabSioubths inyowsite sony®uedsathuy at i on of

EXAWPLES 36 Ty? bR by P LR o topnd® 1100k ane. 2. 3. di Lo boxyl at e

(t hr eel5qudlibe @rventive galisatei s dided wiithia titarze@elydleiminan ompunt frtyalabout 0 t he

Cnal 1 nout P2 SsPald iU AR o o e i onl

5. 00g (lz@h@aﬂmh%mogﬁlremyf(oﬁmb@@t 290 tepdbputzkaeo @@Q@gléelm’elﬁ ergnép%s) of LiOH
(23.95 g/ Wad) was
added to n:?ote W eﬁ%h?%? ?%enﬁgdfﬁ%%a%bg@é%m%gﬁ?g ag)g erre 1| nto a Parr

react or arthb mmnswa}teommwngmnipysiumgermithmﬂw@ﬁﬂppbplpﬁnaJMmairper ature) for 8
hours., a vas filtered o removed in
vacuo at C W'lﬁ’l%@( lél‘s}llcﬂxﬁef?qasgmzets {aﬁc\ﬁagggt& Sya%%m gﬂt}a e Y\%E%{ﬁ?r%%@%OOC) An IR
anal ysi s weter sigiilsi sitndnd qudletﬁntﬂhmtlopﬁsht hrkl1m$d¢ﬂxedd®uveama}aalm beGBeskfS showed >
99% sat ur at. of the doub| 30 [ Haz. Tc

Z125 5 at "Vfﬂ‘btgthljsgﬁ? nggnoéa%}y p?%tdlmzm(rgaca& sca@e%g&s groﬁlaﬁﬂprgfeﬁﬂlg

bi cycl o( 2. sﬂvdr]bh@ﬂumam@—mdn@mb@xwas ALBHASAg®(35@1ﬁ1cﬁ>bmmahble@bmhl m c
anhydri de } ntoa 1L
Pore bot aiiltin Ao IR Bk, tlﬁ_)a nife@onl 1 shBfocks 2 fRAARG 0 00g (250. 0
mol esd5 ofcoldetd, ﬁlgﬁelﬂﬂpg]ﬁmh )c}ﬂamcb dﬁa\@ﬁ@rs( aﬁ&hﬂﬂml es) of Li OH (23 95
gTnol ). The sol.ut tutlla ne tswereln
sol ution. Hal flehl éef“ﬁ?‘\’q%z&i%l?ﬂ’ ?eﬂﬁ're Igr]%%s% ??egn%ompg’ﬁo “het e ® round bottom
fl ask, andomprigdadf stilewsiaine ﬁolﬁﬂiﬁn(c&lﬂﬁolﬂd nPmfeas] exafnples include isotactic and

syndiotactic polypropylene, polyethylene, poly(4-methyl)pentene, polybutylene, and any

blends or copolymers thereof, whether high or low density in composition. The polyolefin
30 polymers of the present invention may include aliphatic polyolefins and copolymers made

from at least one aliphatic olefin and one or more ethylenically unsaturated co-monomers.



NaOH (40.00 g/nmol) and 2.99g (125.0 mml es) of LiOH (23.95 gTnol) was added
to the 20 remai ning solution. Upon cooling, palladiumon activated carbon
(5 % was added to the aqueous solution. The m xture V\@? &Qgﬁd §rred into
a Parr reactor and was subjected to hydrogenation (50 psi, 10: :
tenperature) for 8 hours. The activated carbon was filtered out, and the
wat er was renoved in vacuo at 75C. The resulting product was dried and
mlled (mp >3000). An IR analysis wds$ consistent with that of the expected
structure. GS-M5 25 showed > 99% satur ation of the double bond. (6501
resin, Hasinealyghgeomenomers:if pepsont. yyill bopsavidnd iy 2 mBeRRpEL $-8- about 10

Bi cycl o(2 &éﬁbﬁ%@b@% dhodt Shea R Ied bsedbod 13 OhSpdifbiEin les) of
di sodi um gl gycl o[ ?hep%g%e 3-di ca?b‘gﬂxyl at eeléhgg8 %13 /noleeegmgnd 280 m

of water WEEoR ﬁ‘?ﬂob@ﬁf qutpaopalegﬂs@ pepplygis POTFa}“%&“%OtZﬁ%sOF morq o g c‘A‘f'ro this 17
NOY 2003 Lfnsidrid ¢ %p!@%op@ﬂ%%g Eféms@&vﬁhléeﬁ Ubkngr Iﬁﬁjr&brmtrhﬂbeﬁ(hlﬁhﬁﬁ of the

resulting solution was ~ becane aci di white floccul ent

pr eci pit aE8DMoerRER) mynsosks) %@P@Wﬂ ‘§1thst¥1¢ poixoiplig W%%Fbé aforgpepiingsd
t enper at UlfrofiQicb! Gifch B)- Li%h&néé@ﬁ: &m\{@gmmn MARY Uiprbiehlehir@n and dri ed

overnight 1n a vacuum oven at he resulting product was dried and
mlled (mpplydef) or they max MPW&IQPW&%O%R@E%@M thgipelymeh LPthe pxapies ex pect ed

Struct ur e fBeQlyicGsii And R4 G Tte4%m7E?£A},1I%f1ér§%1 A wieRORamBirhey EXAVPLE 8
Sodi um 21%ct agéek%fl oxycarb ouff‘a bi c oe 2 02e a%]ot anecar boxyl ate 10 50.0

g (301 mﬁ@s)mnmmd@p@veo{emlmacgqrﬁz@@to @e@ﬂwﬁwn@wlmrm@n de (166.17

g/ I'TD| Q Bég)fgﬁﬁ’lgﬁ %}"IIISOJOHLH m&)f(!v ab%{xﬁfmﬂonﬁt%m vﬂl%hgéx)g@.h) wer e
charge i nto a I’OUI’] ttom stirrin assenb y
t her nonet @Vemgamlegdw&bapkﬁmmwém tmabeuts?&m@@(b nrefva@bsﬁan e with heat

for two h% 5&0 i%%b&ﬂ??(ﬁ 609 SYlkl‘?% d?%l?uismr dnkhgolgﬁf&qengslfn%ﬁﬂo@ d&él

oct adecyl oxycar bonyl - 3-bicyc hept’ boxyli1c acid as confirmed by
1R and acipdlyethyitrerisot®&tic D@YI(IMEH@ spmisttastiy padifpraphilene, goptdllisgt er product was

stirred w 10l Qfﬁﬁgéﬂe UntiickedeNBog@bubhion turned
m | ky. Thehlglﬁs‘%%ﬁgﬂe @vagﬁ%rpdughﬁut 93% 18 J{eop\?\n&se addi ti on of
NaOH (4g/ moyn]ehdxmlme pdVti¢fmn of mmsen@mmwhedﬁwbed@ehq@@n@m on and the
resul ting, ﬁgs g (g An IR 20
anal yS| S V\glgagg%g% g%lgm?rs‘@ﬂi R {;ﬂaﬂﬂt he szdfﬁecte &E%E%g%i?ﬁéhe " (6301 resin,
-Haze 37 idtaaceginfonventional low density polyethylene.
Although polyolefins are preferred, the nucleating agents of the present invention are

':I

not restricted to polyolefins, and may also give beneficial nucleation properties to polyesters
20  such as polyethylene terephthalate (PET), polybutylene terephthalate (PBT), and polyethylene
l naphthalate (PEN), as well as polyamides such as Nylon 6, Nylon 6,6, and others. Generally,
any thermoplastic composition having some crystalline content may be improved with the
nucleating agents of the present invention.
The compositions of the present invention may be obtained by adding the inventive
25  saturated bicyclic dicarboxylic salt (or combination of salts or composition comprising such
salts) to the thermoplastic polymer or copolymer and merely mixing the resultant composition
by any suitable means. Alternatively, a concentrate containing as much as about 20 percent
by weight of the inventive saturated [2.2.1] salf in a polyolefin masterbatch comprising the
required acid scavenger may be prepared and be subsequently mixed with the target resin.
30  Furthermore, the inventive compositions (with other additives potentially) may be present in

any type of standard thermoplastic (e.g., polyolefin, most preferably) additive form, including,



= 126.3 at 2500 ppnm). EXAVPLE 9 Sodi uw,

~- (pol y(propyl eneoxi de- nonobut yl et het)) yl car bo~ayL3 25

bi cycl o(2. 2. 1 Jhept anecar boxyl ate 20.0 g (120 nmol es) of ¢4 N v

bi cycl o[ 2. 2. 1] hept ane- 2, 3-di car boxyl anhydride (166.17 g/ nol g) gﬂﬂg 40. 9g
(120 mmol es) of stearyl al cohol 0340 g/nol) were charged into a 200 nL
round bottomflask with stirring assenbly, thernoneter, and an argon

bl anket. The sol ution 30 vvas stirred Wth heat for two hours at 150C to
yield the acid-ester as a liquid as confirmed by IR and acid nunber. The
|i qui d wasvithoatisfiefiere dowdsr, ariRaelmnetsiigeidsuspansicpoangithedikepatticBldd  f 7 NDV
2003 18 arny t1iTel NakeH of 49/ 40
nmet hanol ) . gﬁ}g{l ah #d\%@g@%@éﬁ@%ﬂ%@@%f g%v%%egr%eﬁhthe Srogsul ting
sanpl e ( mghyceriiCmontas waies, minérachilagndrigediket Bmpellmmferm may Herexhiviied i s _was
consi st ent t t Haze = 32.1
and Tc =1 fg&db &%ﬁtbg]g%cgi 01‘0#})08%%@%%%%%1&1 g&ﬁﬁﬁa%bn l(ngc?e%n{ ﬁ@ﬂcﬂlg,

2- chol éstaggldmamamunydmxﬁctbn@ddoo(mﬁonmept anecar boxylic acid 8.59 g (51.7

mol es) of bi c 17 g/ nol e)
10 and 20g (51 m’ngfmﬁ mafy%fﬁl ré’f‘%srseo “‘??@%‘%&gﬁébgi‘% b%?fg;f% arged into a
100 nL roueaﬁniqo&st incindihg sithout titnitstony injectpn asédingd) imjectonchlévh eoldinget er . The

sol uti on was for L t he

aci d- est ermjg(%mg Sﬁ?t%q)rlr%vﬁmglﬁln%ﬂn IS A c? mﬁ Emg’ Kﬁiug%%eesu ‘%nﬁjé&s anple (mp ?
O was ai rmaldingdhet extrogion, fikngerusion lcast ﬁﬁneﬁhﬁszarnﬁaysaxkum theomdgorsiingnt wi t h

D ol ARG A S i T Pl R iRbud ™ 115 2

61 cycl 0~2.1Re liktisipt fbrieda-apticE: di car boxyl ate To a suspensi on of

endo- bi cycl o[ 2. 2. 1] hept - 5- ene- 2, 3-di car boxyl i ¢ anhydride (16.4 g, 20 0.1

nols) in water (100 g) was added sodi um hydroxide (8.0 g, 0.2 nols) at, room

tenmperature. The m xture WaBriHMcﬁﬁiﬁ(mmedaealraﬁﬁ@sfor 2 hours. A clear,

honbgeneous solyti on was obt ai ne‘g? \Mat er i vacuu ?] at 750 and
m

tho Pecul t1ng W FEoHPOEPERF g TS meorpaa e PR consip iy 4 Pt 273000 .
Ot her PNMRpedifidatien, @atapds &@oﬁfiﬁaﬁjﬂfiﬂ&‘&[ﬁd @hbodiient ﬁ@r«dﬁmﬁg in’mﬂltivé%ﬂ&ﬁ sodi um 25

te)fe .Fl IZ 2225 tB&N@;:O%y]:am %GHI]OPI\{A\ tic artly\ﬁ:s ell’l alél(.‘;s()?' LenW]&hhtIhlSS IIleV\éll Oll{%ltlti %getﬁler W\{ﬁ the’ Nucl eat i on

description serve to explain the principles of the invention as it concerns such fibers wherein:

:

FIG. 1 is a schematic of the potentially preferred method of producing low-shrink
polypropylene.
20
Detailed Description of the Drawing and of the Preferred Embodiment
FIG. 1 depicts the non-limiting preferred procedure followed in producing the
inventive low-shrink polyptopylene fibers. The entire fiber production assembly 10
comprises an extruder 11 comprising four different zones 12, 14, 16, 18 through which the
25  polymer (not illustrated) passes at different, increasing temperatures. The molten polymer is
mixed with the nucleator compound (also molten) within a mixer zone 20. Basically, the
polymer (not illustrated) is introduced within the fiber production assembly 10, in particular
within the extruder 11, The temperatures, as noted above, of the individual extruder zones
12, 14, 16, 18 and the mixing zone 20 are as follows: first extruder zone 12 at 205°C, second
30  extruder zone 14 at 215°C, third extruder zone 16 at 225°C, fourth extruder zone 18 at 235°C,
and mixing zone 20 at 245°C. The molten polymer (not illustrated) then moves into a spin



Ther nopl astic conpositions (plaques) were produced corrpri ditives
fromthe Exanpl es above and sanpl e homopol yner pol ypropyl enew;?ﬂ sin

pl aques, produced dry 30 blended in a Wl ex m xer at 2000 rpm extruded

t hrough a single screw extender at 400 7 ~~~ ~~~~ 19 450 F, and

pel l etized. Accordingly, one kil ogram batches of target polypropyl ene were
produced in accordance with the follow ng table: HOMOPOLYMER POLYPROPYLENE
COVMPCSI TI ON TABLE 5 Conponent Arount PdBypr opyl ene honopol ynmer ( Hi nont

Pr of axB 6301) 1000 glrganox 1010, Primary Antioxidant (from C ba)500

ppm r gaf obeall@®a 2Beat efrﬂjmewm 62 YE ehichis then Tapvsd Jtothe spimeciic@lstn St ear at e,
Acid Scav IE}JHHI t J tﬁg{@om tion
but vvith |nonfé9r%r E@ﬁpolﬁ{%‘?o gf’r%e eﬁé&g%gﬂnﬁiﬁpe ent 1 nstead was
al so uti | ihexkdfsbroud b@hqymfasnxmrewtnpmtmmf §80°Thghdrpesd aHPhl(ﬂeﬁhG her 6301 or
6501) and all  addi wei ghe m xer for
1 m nut e 8?61 %rsg‘ dts ?éﬁ%&teﬂ%asﬁou%laﬁe ?xt}uaﬁgll,e ﬁP%gngZI %d%]éﬂ%in%)&?‘ ded on a
Killiorms susrrghmewmmmﬂmus gitands Zsm%peﬁbdtthﬂmﬁfhftthﬁnhavﬁ rocﬂsrﬁhﬁduﬂs 204 to

232C t hroygh._f our melt tenperat f the

ext ender dieivae s gﬁ%ﬁ?hﬁ%%@om%ﬂ@hg%e%«%wgﬁr L ggp%b'g}exg{) tﬁe %lranloand a

| engt h/ di agmisien s;ﬁeaﬂwmmfthe%éktrdder 11p e fibdotid signdsi28 afmhﬂsemlqota&msucwas filtered
t hrough a 60 pe m scre ues of, he t ypr opyl ene
wer e theneﬁﬁ‘ﬁg’n & @?f@&f%a@ﬁa??gﬂﬂw% CTAP D Y @%ﬁt??) e’iﬁ“@@?l on nol der.
Thehrm| deBOBﬁﬁic?QfldéMﬁﬁbo ﬁﬁéafaltemwfco@dmaxaﬁouﬁu asnwf @mﬁmmel f n‘h&%@wango(zjwc
with a range o t referre no rom about to
230C. Mo R 4SS Y IEH SV PP A TS S TE AR o ~and ¢ he
nol d had g3 B8, ercofdp&wbmmfm&éhﬁmg&@a@ﬁ@%ﬂﬁmbﬂm&adﬁwﬂn@ual pl aques.
The nmol d cooling circul ati ng water was_ con ate 8%65% re of about

25C. 25 TELTPAAIIVE éPerrﬁlcPeﬂfl%xirP%@%SefT@@@{sgdrawaolb%"rfeﬁateﬁ ?Fﬁ‘éP?e&Hf ria were

acconpl i shedyd it Ak % HRIFRIE fifeeR vk aﬂﬂeﬁolﬁmﬁieaé fibdr 83ithRkl BE Opy| ene
t hernopl astic resin. These plaques weré forned ough the process outlined

above wutWhhaaéors?feﬂ&ramnéa@%ﬁf@%@@ﬂv@ﬁwmg%@d&%@@rﬂ ﬁﬂ@eaqseﬂﬂél%bl e. These
pl aque, Sf ordiisgah %Q%ag{lglerﬂ;e dd:d%%o%??ssrﬁ?e”t&éﬂeranﬁft@inﬁﬁ@d@&?lﬂ%dﬁﬁfﬁbe@f ‘the 30

inventive article an and axe not intended to limt the scope of

thi s i nveddizodthuytrguiresdiapwaitle 1ol A& uakier dramingtydhese ¢old ieppargpre prilg R4, _
crystal i zati op.d FRIRAALIEAS o chifviflioh B 31d thent idy- ot Y45 00 SorRurg AN NG
Cal orinmetry). l'tzation Is Inportant 1n order to déterm ne the tine
needed to lﬁ@)mmnasomm ghchthed aighteeh weops effberd areperpisles o residerpn dhsrplicte i on.
General |y, Li#ad i on

t enper at ure o %é)'luﬁé 1%% rI)t‘g&l&go ?eﬁ{n%@ {g‘ﬁ?vk@gto%l%ﬁhlﬁllﬁ c}r der to reduce
t he anunteowidct witheithee etibeladhal fols 42, #he0 HOMhmppf)dumtOS@somﬂs stangdard- 0 provi de
5 the nost.,effect f t nucl eat or
compound a ?Ei,i“"eraufe%loﬁ%ué’irll%g]g QQ4F£gaﬁe:&§;sii% %&Lﬁ%ﬂhe@% (?r ystal lization

t enper at unanfeouturé ha&cfmmt smbhpmi:csél Thepp@dtoﬁﬂle caihlanalm; bEmtls £nddcionposi t | on

efficacy, ol e stallization
eval uated ® trlééb %75%% n}fnu (1:81 %%?I%Eﬁglfﬁobs% egag g@ﬁ%(gé l;Eese
t enper at urvems ofﬁlaar%emd ﬁauscalgboﬂammpmlne‘eaﬁ rclb@d&etspa@dn ofnhsreh&aﬂbﬂtﬁ irom 60C to

220C a.rate of nut e to r.oduce Lon and

hel d 2#5 t H%Weﬁglﬁﬁ eélﬁ%eggtaff’%ﬂlggé% rip?ﬁ% s}uoﬁfrt? ﬁeggs%some te%% {;;'1]1"!: enper at ur e
was t hen |hemeetdiberd3. Fréra therepihe RO IPRDVAIioavderdDiahd isiplareianhepod et st arti ng
tenperature of 60C. The crystallization tenperature was thus neasured as

t he peak = during the crystallization exotherm- The clarification
performance of the nucl eators was neasured using ASTM D 1003-92. 15 The
following Table lists the peak crystallization tenperatures for the plaques
prepared above (with 6301 PP denoting Hi nont Profax 6301 as the

pol ypr opyl ene and 6501 PP denoting H nont Profax 6501 as the

pol ypropyl ene): ~ 7 ~Qv 2003 21

X%




EXPERI MENTAL TABLE 1 Performance of Bicyclic Nucleators in Polypropyl ene
Honmopol yner Addi ti vesAddi five Conc. (% Polym Cryst. Tenp% HazeExanple 1 (in
6301 PP)0.1.12634%xanple 1 (in 6301 PP)0.2512830%xanpl e _2 g n 60 01
PP) 0. 112548%xanple 2 (in 6301 PP)0.2512745%xanpl e 3 (i‘ﬁn?Gﬂ Y 20

PP) 0. 2124. 938. 5% xanpl e 4 (in 6301 PP)O0. 1l 25. 544. 9% xanpl e 6 (i n 6501

PP) 0. 2126. 135. 8%&xanple 7 (in 6501 PP)0.25122.941. 7%xanple 8 (in 6301
PP) 0. 2S126. 337. 2%xanple 9 (in 6301 PM 0. 2512632. 1Exanple 10 (in 6501

PP) 0. 25119. 361. 1%.i t hi unbi cycl o[ 2. 2. 1] hept ane0. 2512356%li car boxyl ate (in
6301 PP) Pot assi unbi cycl o[Exeferred dimeptspE the Ieveniio ar boxyl ate (in 6301
PP) Rubi di unbi cy . %. di i 301 PP)
Magnesi umbi cy C?‘%% %L%m% %léltg"té g’%@ (Q);eeg%cﬁéé g@@’l@c glﬂr"3 g‘%&?ﬁ)ﬁa&&%ﬁﬁ“&ﬂgﬁ '

- PP) Bar i untskammi¢sof partioule}ly prsfemaé ombslipeny witkin S stons 9f the eregenhingatian are

PP) St ront i '{%ycl o[ 2. 2.1 ] hept ane0. 2512456%li car boxyl ate (in 630l  PP) None
(in 6301 B 68%xanpl e 11 (Conparative). (in 63010. 112250%°P) Exanpl e 11
(Conpabative) (in 63010.2512346%°P).DVDBS (in 6301 PP)0.2512311%Na- 11 (in
6301 PP)0.pl10432% Na- 21 &y 6301 PR) 0.25 123 20% ~ ? NOU 2003 22 The

data sho ve products exhibit significantly higher polyner
peak crystallization tenperature and, in sone instances, |ower haze than

t he conparative unsaturated conpo . her inportant test for nucleation
efficacy is the crystallization ha I'me (T1/2). This measurenment was

conduct ed on DSC wher e Disagdiugdéythl2c2. Kbépyqpe Sfylierirp/aimposi t i on was heat ed
from ng to 220C at a rate of 20C per mnute to produce a nolten
formulati on and held at the peak tenperature for 2 mnutes. At that tine,
t he tenper at ur € aadutioh efdisodiver Edyctpld. 2 KihgptS@nd20-Gjcabherge (186 sshoapl e was
hel d. The exot,her.m of talli [(Me]y) measur UAPE RN N e tine
where exactiy 1% en-lW§$%&%¥étvﬁ%a%dégp'5&pa@ﬁu§%%al%%il%ag |°\(EI5\%r}1JBI|1g5t ge° 'e?%-e{]ed was 10
recorded asixtuteovas trgsfeakd inkat Pabrredrér ind wassubjssheditd yrdrapenedivn (Iipgiatobon hal f

time is indicati f. hi gher nucleation efficacy, a_npr ical.sense, a
Shorter coPRERrT T teienary e R Rer it E 3t pmd o S B8R CP0 T (2
and t hids df veugti7h PC.aTie resalting . préddBFrs MEdTaAL mIlABIGHR.p2-306 °Cx yB{RkddilRat i on

Hal f Ti me in . Homopol yner Addiiiv Loadi %9 T1/2 (m nutes) Exanple

110. 254. 5CEXERF ei%’?’ﬁ%’&.@%é%&ﬂ%@%eﬁ’ﬁgﬁg%}‘%The data shows that the

i nventive conpounds in Exanple 1 and Exanple 2 exhibit significantly
shorter crystallization half ti mq}@@%ﬂ?\ stearate conpatibility test: 20
In this test, the nucleators were ed”i'n formulations with and w t hout
cal cium stearate. The nCwiigabicaioRDfl]kpye-0B-dichtomhakeat ors i n each
formulgtion was studi ed by nmeasuring polyner crystallization tenperature.
The f.of'mul ations and testing conditions are identical with those discussed
above. A drop b ahfioabf dieFdtin Bics?. Uheethed, Fdi¢dbtxglated22.6 g, 0.1 mols)

in water (150 g) was added a solution of calcium chloride dihydrate (14.7 g, 0.1 mols) in
water (100 g). The mixture was stirred at 60 °C for 2 hours. The resulting white precipitate
was filtered. The white powdery product was dried and milled (m.p. >300 °C).

25 Other Group I and 11 salts, lithium, potassium, rubidium, magnesium, strontium, and
barium salis of bicyclo[2.2.1]heptane dicarboxylates were synthesized through similar
procedures of reacting a Group I or II salt with disodium bicyclo[2.2.1]heptane-2,3-

dicarboxylate.



f 7 NOY 2003 23 EXPERI MENTAL TABLE 3 Cal cium Stearate Conpatibility Test
Addi tives Loading (% Loading of Cast (% Polym Peak Crys. Tenp.( O
Exanpl e 20. 250128Exanpl e 20. 250. 08128Exanpl e 110. 250127%?@@

110. 250. 08127NA- 110. 10. 08124NA- 110. 10. 08l 21Exanpl e 10. 25 Me

10. 250. 08121 The data shows that only the inventive nucleators in Exanple 1
and Exanple 2 pass 5 the conpatibility test with cal cium stearate.
Hygroscopicity test: These tests werelScarried out on the nmilled products to
gi ve adequate surface area for 10 _noisture uptake. Two grans of each

exanpl e were spread out on a mtc@%’s‘aand wei ghed i medi ately after

drying in a vacuum oNfiReget REiSRARRIRT2. N IRpHAED3-Rlca®egldn a control | ed
hum dity (65% environnent and the V\Bi.ght was taken_each day for 7 days.

The percent weBbhe (4547 mmds) efdimin apvgade (s ey mlmanid{spltieiiptake. Table 5
bel oW SUMERheaGSto b NE 1663 WhtkoR 25w RERIVENTAL schARK FradaddgI DG QG ty Test
Dat a EntrySanpl eWei ght Gain (%W w) 1Exanpl e, 118%2Exanpl e 11%3 ~Exanpl e 20%
6 7 ~wzoSEnH) PENIGH (0 SR E/morhe Frlitien Byestaad Hith Fel TSk HLFEROBATL! Exanpl o 3

reduces t%ré]ﬂ%l@%@%%&&éﬁ@%{ sthiBBdea®fo HREmASHOM S ated WaPidabcgnt |y, and
the use of calciumas the netal reduces the noisture uptake to zero. 5

Nucl eat i oruliytspiubiissy/al} sqlifho Ppladivay on aphentsdiearben (Sve¥d was adfeeie tir@A¥eom so t est ed
as nucl eats)ngyA%R hixthl waPRiRRLEihto 2AIR rdab YRS &g&t@@%ﬁl@%ﬂmﬁh a CW
Brabender Torque Rheoneter at 5000 ppminto Shell eartuff 8006 PET
bott| e gr&tfepshceimmtemasrping) #n8 haprsThe agiyatedarbonges Altwpdkordranédc gl ess t han
10 20 B oved R TRuB 5t YHOE ST A& Ring BERS3 #s m@ﬁqn&ﬁme@l@.pmgﬂ%d into 20-40

ml films. Al sanples were dried at 150 C under vacuum for prior to
anal ysi s. APHR agalygi was comsisenaiidh ated the sehsriehimetse SIS shopsd RIOAYE| mer Syst em
7 dit er enldho el tchle BRO(dsPlcsh, 12 D453 hPRL L 1 AdodipliNg rate of 20
C/ mn. The polynmer peak crystallization tenperature was neasured as

descri bed before. The data is shown in Table 6 bel ow. 15 EXPERI MENTAL TABLE
5 Pol yester Nucleating Results Sa@tﬁwfggh Cryst. Tenp. ( C Control 15S
Exanpl e 184 11 Exanple 1 194 Thus, the 1 nventive saturated conpound

exhi bitded nubBrdregepLétian/Sadich dievileli. 2d7hepng 8 Byiéogrborylaq Gelfpadraisdt rol with no

hucl eat or _conpesipg36g nxﬂa&esyg@ﬂ@&g@a@gg%%ﬁa%ﬁaemmmﬂofﬁmv}a§e

Appl i cations for e I'nvent gents 25 a) Fibers
charged into a 1L round bottom flask with stirring. To this solution was added 10.00g (250.0

mmoles) of NaOH (40.00 g/mol) and 5.99g (250.0 mmoles) of LiOH (23.95 g/mol). The

solution was stirred with heat until all components were in solution. Half of this solution was

20  transferred to another 1L round bottom flask. Upon cooling, palladium on activated carbon
(5 wt%) was added to the remaining aqueous solution. The mixture was fransferred into a
. Parr reactor and was subjected to hydrogenation (50 psi, room temperature) for 8 hours. The
activated carbon was ﬁltered out, and the water was removed in vacuo at 75°C. The resulting
product was dried and milled (m.p >300°C). An IR analysis was consistent with that of the
25 . expected structure. GS-MS showed > 99% saturation of the double bond. (6301 resin, Haze
=47.8 and Tc = 124.1 at 1000 ppm).

EXAMPLE 5
30 Hydrogen Lithium/Sodium bicyclof2.2.1] heptane-2, 3-dicarboxylate

(three guarters neutralized)



17 N~v ~p~3 25 Yarn Production: Yarn was nmade by conpoundi ng Anbco 7550

fi ber grade pol ypropylene resin (nelt flow of 18) with a nucl eator additive
and a standard pol yner stabilization package consisting of \75% m of

| rganox 1010, 1000 ppm of Irgafos 168 (both anti oxidants Iﬂé{b @3from

Ci ba), and 800 ppm of cal cium stearate. The base m xture was conpounded at
2500 ppmin a twin screw extruder (at 220C in all zones) and nade into

pel lets. The additive was Exanple 1, ¥bove, and was conpared with a control
with no additive. The pellets were then fed into the extruder on an Al ex
James & Associates fiber extrusion line as noted above in FIG 1. Yarn vas

spun with the %dth@hanoﬂﬁl@@meﬂ@mydwg&ﬂ;&mlﬂsmmalcgr@ck{te1]1;epmeng a 68 hol e
spi nnereteuglv ng a yarn of nomnally 150 deni er,. qu g ng]%l ive, four

yarns wer e-SHeab Gk (halbgeuaadzeq) é‘ﬂ?)‘@?’él‘faﬁ fuathor geutyliged "Tﬁ?’(ﬁ“ & £130C
respecti vels.o ﬂﬁ@ﬁ@ o RO A{@G S i ﬁﬁol?ﬁrﬁ otdog (280 nﬁrﬁﬁ@s@ﬁﬂi&@[—ﬁ% §0/mbihe

controller for the'rolls actice, varlatlonlffoundto exi st

over the SURopseclingsraliadinm e pogvaigd ca]!'Jl?@}fl (SLYH%t) @’a%%ddﬁ%@ﬁh%“%@”if’%‘ill ets with no

nucl eat or ‘Ad it aRiBrne € thid @Paﬁ%&a@to@ﬁﬂt\ﬁa‘a LutdoRAkShydfozenkhieh (FBARUT eNENt S
bel ow have a statistical error of +/- percentage units. The yarns were

test ed f orfodmimpRIARE) fof SrbeﬂrSaﬁeaavvateQe@b%WSﬁfe@B% diile Wi ¥290" secti on

of 'yam pl@aasRgid Jachdata5-QVAR résﬁaﬁnglsrmcmal&e@aﬁtmmmﬂmw NERAR
tenperature, and simlarly neasuring the % shrinkage after renoving the

yarn fr omaigsioyasronsiggmt with thatf thempsried stypsives. (@SS shawed 7 30%HEZER r age

shr i nkgge dfiatoliio Ao, (BBPKRMHLOL 4896 RATPISS dilo@Gpabl € 1. The shri nk
nmeasurenents are |1 sted bel ow the tested nucleators for each yarn sanple.
The yam sanpl es were as foll ows: PO_YPRODYLENE YARN COMPCSI Tl ON TABLE Yarn
Sanmpl es with Specific Nucl eators BgYarn Sanple Nucl eator Added A
from Exanple 1, above B (Co oarative None (control) ~ov 2003 26 5 Fi ber
and Yam Physi cal Anal—‘%lé'fé@l/ f@fa 2l Nyemigrevier-Ecqrbaniatéest ed for shrink
char act er i Sti cgy Weldhod Iﬂllﬂ?i@ﬁrof b/ R 64 YAEARR) B8 1796k bkl wheal - set

rences se

tenperatures di hedt during manufacture and
di ff er &t %M@dmwmwﬁ@dd@ﬁmﬂﬂsbh@th@mw aTq thigsolytien wagadded AP BPeE - @s and

boilin { results are
P abul At ed RapieS sPRRk Pt P EIME LR0 b laF o100 A gmal] el oot ot &

f or Sanpl esobtipmwas stirred with heat until all components were m solution. Half of this solution was

transferred to another 11 round bottom flask, and an additional 5.00g (125.0 mmoles) of
NaQH (40.00 g/mol) and 2.99g (125.0 mmoles) of LiOH (23.95 g/mol) was added to the

20  remaining solution. Upon cooling, palladium on activated carbon (5 wt%) was added to the
aqueous solution. The mixiure was transferred into a Parr reactor and was subjected to
hydrogenation (50 psi, room temperature) for 8 hours. The activated carbon was filtered out,
and the water was removed in vacuo at 75°C. The resulting product was dried and milled
(m.p >300°C). An IR analysis was consistent with that of the expected structure. GS-MS

25  showed > 99% saturation of the double bond. (6501 resin, Haze = 35.8 and Tc =126.1 at

2000 ppm).
EXAMPLE 7
Bicyclo[2.2.1] heptane-2,3-dicarboxylic acid
30 100.0 g (438.3 mmoles) of disodium bicyclo[2.2.1Theptane-2,3-dicarboxylate (228.15

g/mole)} and 280 ml of water was charged into a 2L Erlenmeyer flask with stiring. To this



10 15 20 25 Sanple Yam Heatset Tenu. (C

A110A120A130A140A110A120AI 30A140B110BI 20BI 30B140B110BI 20B130BIl 40 Shri nkaee
Test and Teny. .(d 150 Hot air 150 Hot air 150 Hot air ﬂmzm 130 Hot
six 130 Hot air 130 Hot air 130 Hot air 150 Hot air 150 r Hot air
150 Hot air 130 Hot air 130 Hot air . 130 Hot air 130 Hot air Shrinkaee 16%
13% 13.5% 7.5% 9. 4% 8% 6. 2% 4. 0% 19. 9% | 8. 2% 15% 10% 12. 2% 10. 3 8. 4% 4. 0%
The inventive fibers were also testedifor tenacity and nodul us strength
conparisons to the control. In each instance (differing only in relation to

heat set t esvpéipmwisadé) fumingsubfiris seidowtil thept offisresulfiog witioapat dbre hestt hose
measured f a.t{}lepaemd?c? LA ﬂ&c@igﬂ@)t&gﬁjﬁtﬁf d. Tﬁﬁ%olution’“we?s sTff¥d £RC501éd 1ot NeE
t nmpounds w tni t

addition o e inventive co n e target polypropylene fibers
provi ded ewem t4nepatatiirarihe veedipiiy whscrainoysd bp gchine §ltratign mﬁidﬁ'eq}éfpwem@km a

Thi n- Wl | i ] Js )= W51, ‘il oduced
were 8. 59%@%&%}6%&%@6 Eggfeﬁgmcﬁriﬁ%néﬁ%gg&g}gﬁigﬁ%%?ﬁ b ' 1%8%%? %apl)ysgi aneter -
93mm thi ckaseessistenOwinthmt(of Sewkpesied stetirey@bidireesin, H86 =M 1.7 apd TTd2528pl e cups
wer e nade %JOB pw melt flow pol ypropyl ene honopol yner (MFR = 4)( Exxon
non- nucl eat ed " Es'Corene PP 7035E7 Medi um | npact Copol yner base powder) wth
sheet extrusion conducted using a M xer-W Rei fenhauser sheet extender

equi pped with a coat-banger mani f% gat die. The Mrex-Whad a 3 roll,
410-mm (16.1 in) dianeter upstack. e rolsl wi dth was 900 mm (35.4 in). The
sheet extender waSodiwm Ziawtddeanioxicbrbontii3-téayclbf2i Xy ] RiDkdredd ddiete mof or mer

i ncl ud'(pg a fornmer oven having |longitudinal row control for the upper and

| ower Infrared ceramic heaters. The nold was polished al um num and used a
Del ri n pl ug- assoe.(30Imensted) vf igriofd. 2t Jueptant-8/3-ddatbokil enlgelnpd @66.1as

appr oxi mat el 37 The tenpe re. of | I | | C e mddle
was 80C, ag{ﬁlx{eﬁ@d&%%t}%\gvam?ryg ° %ISE’G@. Q@éﬂgo'f@ m%gefa 8%%%%%%% Séogr each
sanpl e as mbt@ad betoowildsly with etirdéagsissgnbiyh thelmonete?, Gnd PerneBtark coddenpar tThe coul d not
be feed to_the stacker (e he cup, wall. ba t oled sufficiently to
wit hstand ¥ uéﬂof’gﬁsdﬁcﬁﬁa ‘F"%ﬁl I&%t for %W%urgla%@eé Bo.yle?dr flbgg ORegd 1€e 46T e of Maxi mum
Nurber 15  &yle@foxvdattonybfintio| 221, A batmedartorylic adit hadonfimedddg iR mgl adigent sCont r ol
1200 1200 S 4 pn8Q0 200500/ ppm ppm NA-.11. fr Ex,from
Ex. ppiS00TSE Tote P ngley BAEs 2l bR T e A UL ARRHEET 1
Cycl el7. 2 2800/mbEaier wil the 2Butha urd@niBF0 Thldusfendieywisdsought tha pHf 11.5

by dropwise addition of NaOH (4g/40ml methanol). Methanol was removed by rotary

evaporation and the resulting sample (m.p ? °C) was air dried at room temperature. AnlIR

20  analysis was consistent with that of the expected structure, , (6301 resin, Haze =37.2 and Tc
=126.3 at 2500 ppm).

EXAMPLE 9
Sodium,; 2-(poly(propyleneoxide-monobutylether))ylcarbonyl-3-
25 bicyclof2.2.1] heptanecarboxylate

20.0 g (120 mmoles) of bicyclo[2.2.1 jheptane-2,3-dicarboxyl anhydride (166.17
g/mole) and 40.9¢g (120 mmoles) of stearyl alcohol (~340 g/mol) were charged into a 200 mL
round bottom flask with stirring assembly, thermometer, and an argon blanket. The solution
30  was stirred with heat for two hours at 150°C to yield the acid-ester as a liquid as confirmed by
IR and acid number. The Yiquid was transferred to a 250 ml beakerwith 100 mi of methanol



r oC.., ,el ~ N1~ 2003 2s The data show that the inventive conpounds
provide (and thus the inventive thin-walled or thin filmarticles exhibit)
significant cycle time inprovenent conparing to the un-gl#ckl %t ﬁﬁbacont r ol
and resins containing other comrercial nucleating agent 5 Thewker Pl aque
or other like Articles (having thicknesses between about 15 and 150 m | s)

I njected Mol ded Container: 10 A rectangul ar container conprising

pol ypr opyl ene havi ng di nensions of 1783 x115 15 20 x70mm wal | thickness of

0.5 mm (about 20 mls) and vol une of apgrom mat e@x@l litre was produced
having a wed greghbio a3l of4g by dmewisoadiione NM%(%HB gtianohr MgHang! fres

utilizati IV@M, hi ne, highly
pol i shed, Qéhdggdgy W%gﬁh{%%yﬂﬁﬁﬁ goﬁ'ghat %ﬁ‘er%%d&?gnperat ure
can be r e@ﬁmmraéue Wev@nlmewmsmmv&%that @w@@xm@d gricfee d9L 15ipst em t hat
al | ows nokged. pay Lndt'%-bﬁﬁroea‘{@é()@ omthe nold rapidly wthout damage. The
mat eri al used was a honopoly (as noted above) exhibiting a nelt flow
rate of from 40-45g/1 Qrin. The articles were nade easily with the sane
formul ations as noted above (6301 v, 2000 ppm of Exanple 1 added)
and exhibited suitable resiliency as a snmall container for foodstuffs, and
the |ike. d) Thi ckel-chidstendeatlioniictBeycldhd/l. Wgetkieckbeskomidy eat er t han 150
mls 25 Injection Ml ded Domed Lids for Medium Sized Tote: The part nade
measured 15 x 22 in and wei ghed 565 g and having a white color (due to

met eri ng whi t e8.p9 giFktmuakspofbivgclf[@ 2d [Hepimme?,3-ditdibosidaalydridef (16613 gmold 0- 170

m | s) nd_¢ 7 | npact
Copol yer e 0@ st 0 R GuER FRpRRER o bbbl TE0C
1000- t on @askowitireitringbskalely mdﬂlletmpem«tteroFﬁhd\ﬂ.olutiomgasmmdwﬁhhwfomh@rﬁmvi ty
nmold. At I ction The
terper at i YR BEoER el B ol e SRS 8 ThEuHBER hiflg R

t enper at ur€) wis dr d&ﬁ(ﬂ)ﬁmo‘ﬁiﬁempqaatmduénm anabmls yaesonsigbitt with tapgfitieexpamtcd| y

220- 240C. The no at u at, 30-40C. The shot wei ght
used was ég'#ﬁ%fm'&go ;{ggl onggpee r’m@g gnh i njection pressure of
2200 psi was used. The entire cycle t| rre used to make a good part from

injection to part ejected wa Different parts were nade from
unnucl eated resin, inventi vei’wgﬂé"’&ﬁ%‘#‘ Pesi ns compri si ng the

af orenenti oned 10 comeixet:a bityalpf Al jGes-5-chab)3eliaibdgielze Time with
Comrerci al and Experinental Nucleating Agents Control DVDBS NA-11 Ex. 1

!::h

To a suspension of endo-bicyclo[2.2.1Thept-5-ene-2,3-dicarboxylic anhydride (164 g,
20 0.1 mols) in water (100 g) was added sodium hydroxide (8.0 g, 0.2 mols) at room
temperature. The mixture was then stirred at 80°C for 2 hours. A clear, homogeneous
solution was obtained. Water was removed in vacuum at 75°C and the resulting white
crystalline product was dried and milled (m.p. > 300°C).
Other comparative examples of commercial samples of Millad® 3988, sodium
25 benzoate, NA-11, and NA-21 were used in this evaluation as well.
Nucleation efficacy test:

Thermoplastic compositions (plaques) were produced comprising the additives from the
Examples above and sample homopolymer polypropylene (FHP) resin plaques, produced dry
30  blended in a Welex mixer at ~2000 rpm, extruded through a single screw extruder at 400-



Total Cycle times) 26.2 20.8 22.6 20.0 15 The data show that the inventive
nucl eating agent provides significant cycle tinme inprovenent conparing to

t he un-nucl eated control and resins containing comerci a“ nucl eat i ng
agents. Furthernore, flexural nodulus was neasured as wel ¥ KBV 20

sanples, as noted in 20 the follow ng table: Table of Flexural I\/bdul us with
Various Nucl eating Agents Control NA-11 Ex. Y Flex Mdulus 10S7 1266 | 277
(MPa), 25 The data show the inventive I%ucl eating agent provides significant

i nprovenent and/ or conparabl e physical property enhancenents. 1 r Nav
?~~~ 30 HABY &y andipglletixedco Morordinaly, suelkilggraw bpiches ionreetolproPWENS WAt ered i nto

t he feed [ ene fornul ati on as above for the
tote lid ?%ﬁﬁ%ﬁnﬁ%ﬁ"fﬁ%g? Rt Ths iltokils gaﬁ%el PP 5 10 7035E7 Medi um | npact

Copol ymer base powder) was nixed therewith and nol ded on a 550 ton

G as: vas | and | o
= tive sampl s PONOPRETRIER pUEXPROBATEE COMIdSIL Y KABLE, P2 Y o7

The five sanples run roma MFR= 4 to a MFR=
35 dunSng__gmm’_ndl ng. A typi cal inj ection mol di ng Amauatess was used to nmake

t he part r e te ure o rrel was troll ed between

240- 255C ghl%p Hﬂe QPR Z’%ﬁn}ogt Ofax 3(H 300C. TH% condi tions produced
a pol yner Ingmiok@dt)l@,[mmmmmiomﬂmmemﬁ)c The nol d5Q0gpper at ur e was
controlle 4 he sh wei.ght used was An injection speed
of 425mm g‘ %%@?2?18 gﬁm@@aﬂ'%ﬂ oAt i%?néb% j 2200psi Engéed The entire cycle
tinme usedCrammlffa&mIaegmcﬂSqaa@rgerfrom I njection to paBmmected was 4 seconds.
15 Trifaol %sul

entive Nucleator as noted

The same composition but with Himont Profax® 6501 polypropylene homopolymer
present instead was also utilized for the preferred embodiments. The base HP (either 6301 or -
6501) and all additives were weighed and then blended in a Welex mixer for 1 minute at

15  about 1600 rpm. All samples were then melt compounded on a Killion single screw extruder
at a ramped temperature from about 204° to 232°C through four heating zones. The melt
temperature upon exit of the extruder die was about 246°C. The screw had a diameter of 2.54
cm and a length/diameter ratio of 24:1. Upon melting the molten polymer was filtered
through a 60 mesh (250 micron) screen. Plaques of the target polypropylene were then made

20  through extrusion into an Arburg 25 ton injection molder. The molder molder was set at a
temperature anywhere between 190 and 260°C, with a range of 190 to 240°C preferred, most
preferably from about 200 to 230°C. The plaques had dimensions of about 51 mm X 76 mun
X 1.27 mm, and the mold had a mirror finish which was transferred to the individual plaques.

The mold cooling circulating water was conirolled at a temperature of about 25°C.

25 Testing for nucleating effects and other important criteria were accomplished through
the formation of plaques of clarified polypropylene thermoplastic resin. These plaques were
formed through the process ouflined above with the specific compositions listed above in the
above Table.

‘These ‘plaque formulations are, of course, merely preferred embodiments of the

30  inventive article and method and are not intended to limit the scope of this invention. The

resultant plaques were then tested for peak crystallization temperatures (by Differential




Table of Cycle Tine with Conmercial and Experinmental Nucl eating Agents
Control Sodi um benzoate NA-11 Ex.| Total Cycle time (s) 9.0 7.0 6.5 5.5 20
The data show that the inventive nucl eating conpound proiegﬁﬁ z@&?ificant
cycle tinme inprovenent conparing to the un-nucleated con ( % esi ns
cont ai ning commerci al nucl eating agent. Table of Flexural Mdulus with
Various Nucl eating Agents 25 Control Ex.| Flex Mdulus 1122 1275 (MPa) ~
~ ~~~ zooa 31 The data show t he |nveh¥1ve nucleatlng agent prOV|des
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The nucleation composition efficacy, particular polymer peak crystallization temperature (T¢),

was evaluated by using DSC according to ASTM D-794-85. To measure these temperatures,
the specific polypropylene composition was heated from 60°C to 220°C at a rate of 20°C per

10 -minute to produce a molten formulation and held at the peak temperature for 2 minutes. At
that time, the temperature was then lowered at a rate of 20°C per minute until it reached the
starting temperature of 60°C. The crystallization temperature was thus measured as the peak
maximum during the crystallization exotherm. The clarification performance of the
nucleators was measured using ASTM D 1003-92.

15 The following Table lists the peak crystallization temperatures for the plaques
prepared above (with 6301 PP denoting Himont Profax® 6301 as the polypropylene and 6501
PP denoting Himont Profax® 6501 as the polypropylene):



bet ween about 15 and 150 mls, and a thicker-walled article having a

t hi ckness greater than 150 mls, wherein said thernoplastic article
conprises a conpound conformng to the structure of Forqyla éléﬂﬁé) 10
wherein R, R2, R3, R4, R5, R6, R7, R8, R9, and Rlo are ALY |y
selected fromthe group consisting of hydrogen, G -C9 al kyl, hydroxy, CrC9
al koxy, C~-C9 al kyl eneoxy, am ne, and C -C9 al kyl am ne, hal ogen, phenyl,

al kyl phenyl , and geninal or vicinal c#rbocyclic having up to nine carbon

atons, R and R' are the sa r differen are 15 individually sel ected
fromthe group consisting o%&%ﬁ%i@ﬂﬁél kyl, hydroxy, am ne,
pol yam ne, pol yoxyarienceor Blailic dhdatkafinFobpRpsend Homabhgen, C - C3o al koxy,

CnCso pol yoxyal kyl, C(O-NR, 1C(O, and C(OOR'"', wherein R-1 is selected
fromthe group consisting of Cl-C3o0 al kyl, hydrogen, d-C3o al koxy, and

A - C30 poT A KYT, and wWnerel N R Aqditye Toht @of U Doy Cryse Taa Ui, B@sS! sting
- C7Z- ne,

of hydro ) - al
G - C30 al Erpunig]l (e93018Hy| ene, O - Bb al kyl eneoxyl26a steroid ndféty,

phenyl , pdgupptenyin 630@-2¢30 al kyl hal .22, and Cl - C3asgal kyl am ne; 30#terei n at

| east Oneﬁk%lﬁez i B either (QNR> > (O 0ofps(OOR", wharein if
both R and re OR'" then R both R and_R' nay be cogbined into
a single BrRPEALSRLT)ion or a si%gie trival ent!¥fetal overbadd” 25 2. The
t her nopl adikewplad (inéf@ B} Claim 1 whd2ein sai d com@ddnd confor n886% t he
struct ur e mxbmp106 Ml6801(PH)) 17 NOWw 2003 33 M whgrein M and 4yBeare t he
sane or digxl;x%rl%kin%@ﬁ lgafr)e i ndepende(%l y sel ected fzrﬁqm t he grougs%g}nsi sting
of netal of oPga i'c cations, or M dand M2 are COfT]bI ed to forma'single 5
noi ety, ardBFepple 7@ 6SHFPIRA, R5, R6,047, R8, RO, a4 R 0 are indiivV¥dual |y
sel ect ed fHExzamplt BRéngs@URP)consi sti ng @25 hydrogen, dz689 al kyl, hydeexy, Cl-C9

al koxy, Clgg lgblﬁ;zllﬁgé’ﬁeﬁ)jy, am ne, (4,49 al kyl am ngg hal ogen, pheny ,
al kyl phenyl , 5ni gﬁgﬂ g%l or vicinal rbocyclic hﬂéi ng up to nirﬁfgo/car bon
atons. 10 Eamgigdl T8 of A ai m 1%%herein said Hecal or or ga tation on

sai d conpduthihm Weyalofet Hheptaei on sel 82t ed from t hel?§r oup consi st3¥¥%g of G oup
| and G ouliFaropxyige Gr6300FE) 4. The article of Claim2 wherein said netal
cati on on HBabsdguntbieming 1jksptaed ect edo.£y om t he grougesconsi sting a@7%sodi um
pot assi umdicdoxylajer{in 630 MPUM rubi di um barium 15 magnesium and strontium

silver, zifiidndl M. 1epddre artigre of Caim 3mherein saidspgal cation
i s sodi umdiarbelat @6306 PPYhe t hernopl astic article of Caim1 conprising a

pol yol ef i Magnesium bicyclo[2.2.1Theptane 0.25 117 78%
dicarboxylate (in 6301 PP)
Barium bicyclo[2.2.1jheptane 0.25 121 1%
dicarboxylate (in 6301 PP)
Strontium bicyclo[2.2.1]heptane 0.25 124 56%
dicarboxylate (in 6301 PP)
Noene (in 6301 PP) 110 68%
Example 11 (Comparative) (in 6301 0.1 122 50%
PP)
Example 11 (Comparative) (in 6301 0.25 123 L 46%
PP)
DMDBS (in 6301 PP) 0.25 123 11%
Na-11 (in 6301 PP) 0.1 124 32%

Na-21 (in 6301 PP) 025 123 20%




20 7. The thernoplastic article of Claim2 conprising a polyolefin. 8. The
thernopl astic article of Caim3 conprising a polyolefin. 17 NOv 2003 34
9. The thernoplastic article of Caim4 conprising a pol gg) ﬁhlyn 0 0. The
thernoplastic article of Claim5 wherein said article is ez. 5 11. The
thernoplastic article of Caimb5 wherein said article is a thin film
article. 12. The thernoplastic article of Caimb5 wherein said article is a
t hi cker plaque or other like solid ar#4icle having a thickness between about
15 and 150 mls. 10 13. The thernoplastic article of Caimb5 wherein said
article is a t Hhedemssbaxes that hedpvepiayegradusis prgibd sienificaatis sighgrnelymerrehan 150
mls. 14. AsGAIRRHAh SO il SohdintiResTo BarPhe Eie (1) (1) 15
wherein Rl,” R2, RS, I34, R5, R6, R/, R3, R9, and R o are individually

sel ect ed fungpHrtpfcogipend- consi sting of hydrogen, C-C9 alkyl, hydroxy, O -C9
al koxy, O <COahlitk GRRRR oS Aicaiibkac 0 R ML REIRE nalPBhOBAM). PRENY!

al kyl phenyl, and gem'nal or vicinal carbdcycl aving up to nine carbon
at ons, SR ThsdndRsurenpent wissondunted on DEC fhens érstspesifid palypropdenersgingesiionay sel ect ed

fromthe gLoupsGORPLSS &zw%g{acg%%gggg%r e rgdﬁg%/&mﬁgﬁmﬁaﬁ Mgne,

pol yam ne, pol yoxyam ne, I*am ne, gen, - C3o0 al koxy,
Cl - C30 polbpldytht kspk ferp@ivraiRg 2 @fm@)es. Atiat@Gne) i Rinperatytperasithen Riverads sel ect ed

f th h SHi < | eyl Yo R : d

0 - Cso por Skl f e Skl i, 18 exqelof Bt vt Bl Pt
of hydr ogevith tanendhetiné where aractyr qathelf oPtbe Ieat df orystalipitipo i3/ ze@Xat@l 8asal kyl ene,
d-c3 I - . - enoj iety,

pheny 17 pafsorE fe i ifle e, safePlstiERRae Gl BB BP' 1Yy
2003 35 wheghei miclattioh effisacyoiven wrctipdl sguse, Rhdrisr cejfsltalﬂ?mfltlit@(]@)f-ﬂﬂm'if_ﬂ_@( O or '
QOOR" ;%M%E%f %sihélftegggcﬁ%tér%é a&‘d"ﬂus%f sigginﬁgangageq R then R Dboth R and R

may be conbi ne

EXPERIMENTAL TABLE 2
15 _ Crystallization Half Time in Homopolymer
Additives Loading (%) T1/2 (minutes)
Example 11 0.25 4.50
Example 1 0.25 0.98
Example 2 0.25 1.40

The data shows that the inventive compounds in Example 1 and Example 2 exhibit
significantly shorter ciystallization half time.

Calcium stearate compatibility test:

20 In this test, the nucleators were tested in formulations with and without calcinm
stearate. The nucleation efficacy of the nucleators in each formulation was studied by
measuring polymer crystallization temperature, The formulations and testing conditions are

identical with those discussed above. A drop of 2 °C or more is considered a failure.

25



bi val ent netal ion or a single trivalent netal overbase. 5 15. The conpound
of Claim 13 wherein said conpound conforns to the structure of Formula (11)
(rn) wherein M and MZ are the sanme or different and ai? &aﬁm dently
selected fromthe 10 group consisting of netal or organic'tc 5 or M
and MZ are conbined to forma single noiety, and R, Rz, R3, R4, R5, Re,

R~, R8, R9, and R~-o0 are individually selected fromthe group consisting of
hydrogen, G -C9 al kyl, hydroxy, d -C9=al koxy, C -C9 al kyl eneoxy, am ne,

G -C9 al kyl am ne, hal ogen, phenyl, alkyl phenyl, and gem nal or vicinal
carbocyclic having up to ni nEXPIRIMENEAINTABLE 316. The conpound of Caim 14
wherein said netal or organ&&cicﬂ%%;eg%eo ms%gigic%g‘?ound is a netal cation
selected fromthe group consi Sting of 5up %iyand Goup Il netal ions. 20
17. The cornpmitives of Ldatiag (W)L 5 Ledi@ioaif CaStqtl Neélh. Featt CHR Tempgat)d conmpound i's
sel ect ed from-the-group—consi-sti-ng—of-—sodium potassium—calcium |ithium

r ubi di um @é?‘?lﬂ?r? rragﬂgféi um and sProntium silver,1%inc, aluninum 18. The
conpound ofs @t 3 wpesein said gegal cation is sogigumor calcium 25 19.
A pol yner additive conposition conprising at | east one conpound defined in
17 ~1 ~U 238 Id ai mP23, wherein 8aid additive conpdsition is present in a
form sel ectgdipfe'@m t hg2gr oup conspggi ng of a powderyzza pellet, or a liquid,
and wherein said conposition also conprises at | east one pol ynmer, and,
optional |y, M¥1} east dhe conpound®88l ected from t hel?froup consisting of

pl asticizergga.aci d scavengers, anpiggxi dants) antim ggobials, flane
retardants, light 5 stabilizers, antistatic agents, colorants, pignents,
and any cofRielon t RéPeof. 20. 'OA method of formg a nucl eated

thermopl asglg,AEii cl €9gonprising phe steps of a) pr Fﬂi ding a nolten
thernoplastic fornulation: 10 b) adding thereto at least one compound of

Formula (1) of Caim13; and c) allow ng said conposition of step "b" to
cool into an a’i‘ﬁé &akaeshowﬁﬁat%%'ﬂé’i&eh@\[e nuéléitérsAm[Example 1 and Example 2 pass

5  the compatibility test with calcium stearate.

Hygroscopicity test:

These tests were carried out on the milled products to give adequate surface area for
10 moisture uptake. Two grams of each example were spread out on a watch glass and weighed
immediately after drying in a vacuum oven. The samples were then placed in a controlled
humidity (65%) environment and the weight was taken each day for 7 days. The percent

weight gain was defined as the percent moisture uptake. Table 5 below summarizes the

results:
15
EXPERIMENTAL TABLE 4
Hygroscopicity Test Data

Eniry Sample Weight Gain (Y%ow/w)
1 Example 11 2%

2 Exampie 1 1%

3 Example 2 0%
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Thus, the inventive saturated compound exhibited much improved nucleation of
20 polyester over the control with no nucleator compound and the unsaturated nucleator

compound.

End-Use Applications for the Inventive Nucleating Agents

25 a) _Fibers
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samples were measured, and the average shrinkage results are reported for each sample in

20  Table 1. The shrink measurements are listed below the tested nucleators for each yam

sample. The yarn samples were as follows:

POLYPROPYLENE YARN COMPOSITION TABLE
Yarn Samples with Specific Nucleators Added
25
Yarn Sample Nucleator Added

A from Example 1, above
B (Comparative) None (control)
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equipped with a coat-hanger manifold sheet die. The Mirex~W had a 3 roll, 410-mm (16.1 in)
diameter upstack. The roll width was 900 mm (35.4 in). The sheet extruder was run in-line
15  with an ITlig RDM 54K thermoformer including a former oven having longitudinal row
contirol for the upper and lower infrared ceramic heaters. The mold was polished aluminum
and used a Delrin plug-assist. The melt temperature for all the samples was approximately
237°C. The temperature of the lower roll was 60°C, the middle was 80°C, and the upper was
also 60°C. Cycle time was determined for each sample as noted below by increasing the line
20  speed until parts could not be feed to the stacker (e.g., the cup wall had not cooled sufficiently
to withstand the loading force of the stacker).

Trial Result
Table of Maximum Number Of Cycles with Commercial
25 and Experimental Nucleating Agents

Control 1200 1200 800 ppm 400 ppm 800 ppm 1200 500/
ppm ppm NA-11  from Ex. from Ex. ppm 1500

DMDBS NA-21 1, above 1,above from Ex. ppm
1, above DMDBS
/Bx. 1
Max Cycle 17.2 24.7 27.6 26.4 28.5 29.1 303 303

Time (cycles /
minutes)
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10

A rectangular container comprising polypropylene having dimensions of 170 x115
x70mm, wall thickness of 0.5 mm (about 20 mils) and volume of approximately 1 litre was
produced having a weight of 23-24g. The container was produced through the utilization of a
Husky S90 Thin Wall Injection Mould (TWIM) Machine, highly polished, and equipped with

15  cooling sysiem so that the mould temperature can be regulated between 10-60°C. The mold
also had an ejector system that allows molded part to be removed from the mold rapidly
without damage. The material used was a homopolymer PP (as noted above) exhibiting a
melt flow rate of from 40-45¢/10min. The articles were made easily with the same
formulations as noted above (6301 PP; about 2000 ppm of Example 1 added) and exhibited

20  suifable resiliency as a small container for foodstuffs, and the like.

d) Thicker-Walled Articles Having Thicknesses Greater than 150 mils

25  Injection Molded Domed Lids for Medium Sized Tote:

The part made measured 15 x 22 in and weighed 565 g and having a white color (due
to metering white pigment into the feed hopper)(thickness of about 160-170 mils) and
comprised Exxon non-nucleated Escorene PP 7035E7 Medium Impact Copolymer
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5 300°C. This produced a pelymer melt of appmmmately 220-240°C. The mold temperature

was conirolled at 30-40°C. The shot weight used was 60mm. The injection speed of
425mm/s and injection pressure of 2200 psi was used. The entire cycle time used to make a
good part from injecﬁon to part ejected was 4 seconds. Different parts were made from
unnucleated resin, inventive resin, and other resins comprising the aforementioned

10  commercial nucleators.

Table of Cycle Time with Commercial and Experimental Nucleating Agents

Control DMDBS NA-11  Ex. 1
Total Cycle time(s) 26.2  20.8 22.6 20.0

15
The data show that the inventive nucleating agent provides significant cycle time
improvement comparing to the un-nucleated control and resing containing commercial
nucleating agents.
Furthermore, flexural modulus was measured as well for these samples, as noted in
20  the following table:

Table of Flexural Modulus with Various Nucleating Agents

Conirol NA-11 Ex. I
Flex Modulus 1057 - 1266 1277

(MPa)

25 The data show the inventive nucleating agent provides significant improvement and/or

comparable physical property enhancements.
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mold temperature was controlled at 30-40°C and the shot weight used was 60mm. An

,a.

injection speed of 425mm/s and an injection pressure of 2200psi were used. The entire cycle

time used to make a good part from injection to part ejected was 4 seconds.
15 Trial Result

Table of Cycle Time with Commercial and Experimental Nucleating Agents

Control Sodivm NA-11 Ex. 1
benzoate
Total Cycle time (s) 9.0 7.0 6.5 5.5

20  The data show that the inventive nucleating compound provides significant cycle time
improvement comparing to the un-nucleated control and resins containing commercial

nucleating agent,

Table of Flexural Modulus with Various Nucleating Agents
25

Control Ex. 1
Flex Modulus 1122 1275
(MPa)
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CLAIMS

That which is claimed is:

1. A thermoplastic article selected from the group consisting of a fiber, a thin film
5 or thin-walled article, a thicker plaque or other like solid article having a thickness
between about 15 and 150 mils, and a thicker-walled article having a thickness greater

than 150 mils, wherein said thermoplastic article comprises a compound conforming to
the structure of Formula (T)

10 :
wherein R;, Rz, Ra, R4, Rs, Rg, R7, Rg, Ro, and Ry are individually selected from the

group consisting of hydrogen, C;-Cy alkyl, hydroxy, C;-Cy alkoxy, Ci-Co alkyleneoxy,
amine, and C;-Cy alkylamine, halogen, phenyl, alkylphenyl, and geminal or vicinal
carbocyclic having up to nine carbon atoms, R’ and R’ are the same or different and are

15  individually selected from the group comsisting of hydrogen, C;-Csp alkyl, hydroxy,
amine, polyamine, polyoxyamine, C;-Csp alkylamine, phenyl, halogen, C;-Cs alkoxy,
C1-Csg polyoxyalkyl, C(O)-NR;;C(0), and C(O)O-R’*’, wherein R;; is selected from the
group consisting of C;-Csg alkyl, hydrogen, C;-Csg alkoxy, and C;-Cso polyoxyalkyl, and
wherein R’”’ is selected from the group consisting of hydrogen, a metal ion, an organic

20  cation, polyoxy-C,-Cig-alkylene, C;-Csq alkyl, C;-Cyp alkylene, C;-Cj alkyleneoxy, a
steroid moiety, phenyl, polyphenyl, C;-Cso alkylhalide, and C;-Csp alkylamine; wherein
at least one of R” or R*” is either C(Q)-NR;;C(0) or C(0)O-R’”’, wherein if both R” and
R’’’ are C(O)O-R”’’ then R’’’ both R’ and R”’ may be combined into a single bivalent
metal ion or a single trivalent metal overbase.

25
2. The thermoplastic article of Claim 1 wherein said compound conforms to the

structure of Formula (II)
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wherein M; and M; are the same or different and are independently selected from the
group consisting of metal or organic cations, or M; and M; are combined to form a single
5 moiety, and Ry, Rz, R3, Ry, Rs, Rg, Ry, Rg, R, and Ry are individually selected from the
group consisting of hydrogen, C;-Cy alkyl, hydroxy, C;-Cy alkoxy, C;-Cy alkyleneoxy,
amine, C;-Cy alkylamine, halogen, phenyl, alkylphenyl, and geminal or vicinal

carbocyelic having up to nine carbon atoms.

10 3. The article of Claim 1 wherein said metal or organic cation on said compound is a

metal cation selected from the group consisting of Group I and Group II metal ions.

4. The article of Claim 2 wherein said metal cation on said compound is selected
from the group consisting of sodium, potassium, calcium, lithium, rubidium, barium,

15  magnesium, and strontium, silver, zinc, aluminum.

5. The article of Claim 3 wherein said metal cation is sodium or calcium.
6. The thermoplastic article of Claim 1 comprising a polyolefin,

20
7. The thermoplastic article of Claim 2 comprising a polyolefin.

8. The thermoplastic article of Claim 3 comprising a polyolefin.
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10.  The thermoplastic article of Claim 5 wherein said article is a fiber.
5 11.  The thermoplastic article of Claim 5 wherein said article is a thin film article.

12.  The thermoplastic article of Claim 5 wherein said article is a thicker plaque or
other like solid article having a thickness between about 15 and 150 mils.

10  13.  The thermoplastic article of Claim 5 wherein said article is a thicker-walled article
having a thickness greater than 150 mils.

14. A compound conforming to the structure of Foﬁnula (D

15
wherein Ry, Rz, Rs, Ra, Rs, Rg, Ry, Rg, Ro, and Ryg are individually selected from the

group consisting of hydrogen, Ci-Cy alkyl, hydroxy, C;-Co alkoxy, C;-Cs alkyleneoxy,
amine, and C;-Co alkylamine, halogen, phenyl, alkylphenyl, and geminal or vicinal
carbocyclic having up to nine carbon atoms, R’ and R’ are the same or different and are

20  individually selected from the group consisting of hydrogen, C-Cso alkyl, hydroxy,
amine, polyamine, polyoxyamine, C;-C3¢ alkylamine, phenyl, halogen, C;-Csy alkoxy,
C1-Csp polyoxyalkyl, C(O)-NR;;C(0), and C(O)0O-R*’**, wherein R, is selected from the
group consisting of C;-Csq alkyl, hydrogen, C;1-Csg alkoxy, and C;-Csg polyoxyalkyl, and
wherein R’*” is selected from the group consisting of hydrogen, a metal ion, an organic

25  cation, polyoxy-C;-Cis-alkylene, C\-Cso alkyl, C;-Cso alkylene, C;-Csg alkyleneoxy, a
steroid moiety, phenyl, polyphenyl, C;-Cs, alkylhalide, and C;-Csp alkylamine;
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19. A polymer additive composition comprising at least one compound defined in
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c) allowing said composition of step “b” to cool into an article.



