DOCKET 2173.4 PERSONAL CARE PRODUCTS RELATED CASES This application clains
the priority of the provisional application serial nunber 61/189,073 filed
August 15w02000042FBELD OF THE | NVENTI ON The invention r eCatusomos4one use of
pol ymers containing primary and secondary al cohols that may contain
functional groups, in addition to the optional use of vinyl acetate

emul sions, vinyl acrylic enulsions, acrylic and or vinyl acetate copol yner
enul sions for personal care products. BACKGROUND OF THE | NVENTI ON An al nost
limtless variety of personQ&HiﬁﬁiﬁkgﬂﬁﬁﬂﬂyaﬂéﬁﬁﬁﬂﬁrciaIIy available to
consuners. Hair care products, for instance, may be intended to enhance the
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addition, ma mers do, npt perform n.co ned ot her
comonent s PoulkiRe sy e e BRGs & ves Mg S Rl oo e
product i OI’IBARCK@RE]US\IIDOF use in hair care products such as nousses, gels
and hair s shoul d posses varlo S |nportant erties, an
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pol yvi ny co co a.vin acetate enul sion, a vinyl acrylic
enul si on, %QQ@&VPP%PPEKV?WVFug%ﬁP te copol ymer enul sions or a conbination
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product which 1s conprised of water, a chelating agent, a copolyner, a pH
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conpositions for various rposes I care product, as used ‘herein
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eHM|MOre abt RIS ORai ¢ a1 Gkt & I¥ ﬁqﬂﬁ?ﬂﬁ fricyglohexapsmftent s) |
waves, hair gl ossing products or conblnatlons t hereof. I n one enbodi nent,

t he halr care product may be considered-an "after shower" product which may
be used after shanpooi ng and/or conditioning one's hair. Water, as used
herein, refers to the chem cal substance having the chem cal fornula of
H2O. In the instant invention, various types of water may be utilized which
include but are not Ilnlted to, mneral water, spring water, tap mater
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anount generally frombetween 0.01 and 1% nore preferably between 0.03 and
0.8% and nost preferably between 0.05 and 0.1 % by wei ght. Copol yner, as
used her ev0,20r08/42278 t 0 a pol yner derived fromtwo or nDPETASAWIOEL00
Exanpl es of copolyners include, but are not |limted to, Utrez 2 1,
Crenophor RH40, Carboner 940, Carbopol ETD 2020, or conbinations thereof.
Copol ynmer maygEd24arresent in the instant invention in an anmount generally
frombetween 0.1 and 2% nore preferably between 0.3 and 1.5% and nost
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enul sion, vinyl acetate copolyner enul sion or a conbination thereof. In
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vi nyl acetate copol ymer, an acréplc enul sion or a vinyl acrylic enul sion In
still anot Keflohsipberizaren eycladqdeayierzepg euksReRYyBsBRi tion is conprised of a
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conbi nat i o foql 0 hai r
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t hat such duct o .not adhere he skin and have a t endency to
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to dellver a benefit to the skin. In parti cul ar enbodi ments, for instance,

t he pol ymeef ggdilkaliactpegpnpeundymay po frame(aoqoﬁ%tsﬂphﬁnmsfqmy bremn O.00R011 to
sunscreen @RIPRed haOlion Rt deddiioR hidgireSki N care products that nay be
fornmulated in accordance W th the present disclosure include skin repair
conposi t i on@10f acibwwersrewhit, Cyalrfﬁylﬂ@cﬁé ameohowbeqtiyis aebselestinbnigr diewsidpieament
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copol ymer emul sion, and, or conbinations thereof. In still another

enbodi nent, the skin care product nay'Be a skin noisturizer or a
sunscreen/ sun protecting agent. Skin treatnent conposition, as used herein
refers to a conposition which includes a polyvinyl al cohol, polyvinyl

al cohol copol ymer, vinyl acetate enulsion, acrylic enulsion, vinyl acrylic
enuI5|on vinyI acetate copolyner enuI5|on or a conblnatlon thereof In
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ingredients that may be contained in the skin noisturizer include, for

i nstance, glycerine, a dinethicone or a derivative thereof, propylene

gl ycol , Iwoabion4ea73a derivative thereof, petrolatum or PEIAIS00e8540he&r eof .

I n one enbodi nent of the instant invention, a skin treatnment conposition
may further include a partially hydrolyzed polyvinyl alcohol, a fully

hydr ol yzed 2pedpnrrgaytcal cohol or a conbi nation thereof. The pol yner

nmenti oned above may have the foll ow ng nol ecul ar structure: wherein: R1 -
R6 bei ng séfidotseeh By aefie Reldgr ipxesmsr restingeid pl polyefaciliafes hydiolyaisigfiN- ¢ -
C4 al koxy, h?&%i}%%ﬁ)odlwﬂ[e@)fﬁt alsg"é'étla%%éécthb CxotREhEE QEHRIpbGH 0?9?@5}5@6)&1&@15
thereof); andX and Y being selected fromthe group conprising: hydroxyl,
acet at e, amqfﬂeCtS,aWh@b cagyfepwin ait alangesqup ofgpperplare equesiansyasl ell o prodisingat i ons
t her eof . %EMﬁﬂ%tbﬂéhﬁ i nvention, any known process nmay be utilized in
order to synthesize the polyvinyl al cohol or pol yvi nyl al cohol copol yners.
For exanpl é§01ihe polopwicorpkndang 6Hb| Paganp dppheation ri’ﬁy O 37 h:eﬁlled tﬁmtgh 31,
Processes ‘Q’ﬂb‘f: Hle erﬁ%l;e c%%teng %tf whlch a?eoltnc%ri)w teg (ﬂerte% tiy IreFe?en ea e escrlbed a

pol yneri zatTon, ing or re fi'onTPo viny F>alco copol'yners
are descri lpegeds rfOIUO)Sdlzﬁgtlemtochonsﬁn JOpb&hicanita l;;ycﬁc nﬁ‘alb eamlyNo in hisB2hQ77,

both of which are.i or at ed. herei n. refer one enbodi men

ol yvinyl - &ribr ERFLARHAbe oA Flediaryi i TEERi e e B aR RO Ao t

mul ti-st ep npiir4ie s coMenithticACE trated andOQamEE adids ipoheyidRdtion @dbdiunt gl@oby ypmy |
acetate then conyerted to pol yvinyl alcohol. | yvin al cohal is
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bi odegr adalpl assit@tatkripp@lguiab erfgdh¥heicactibh encah@ve i Wtk oddaaRhRlds M@y have
a nol ecul ar, weight in the range of 1,000 to 1,000,000, nore preferably in
the range & rogstigporodestaasgheyse formed above pol yvinyl al cohol may be used in
a concentr g§g1en r angéDBliahdcOMtDind ptQerm Cn\Bh@EEFE af Blicrhdily8 ek lo¥ a Mélﬁ’zﬁm?‘t

with water. In another enbodiment, a copol yner of polyvinyl alcoho

N-vinyl f oPFRRinel Gakelysy ﬂ?ﬁ‘@&lp@%}tl‘?}mSWF% iRgvhach3 H}H stigatoAtte GrateatTel ﬂ?fnd an
N-vi nyl, sf Orogﬁgﬁcgleregaﬁg YRE i G }éﬁ%eé %Bﬁf‘{herdx'ﬂﬂu@n ?&%t Mﬁﬂ"" is @fn \ﬁrﬁ%ed geetate
and N-vinyl formam de. For exanple, a copolynmer of vinyl acetate and

N-vi nyl f orveteriaeke organic lseids befscbeing retormsi e g redstorndivpieelhys this istichicgedryact or
in the pr e?ﬁfa&‘ﬁ ‘ﬂIe ek tr® @ iRdb&@bn hﬁphhl%o%onaﬂa%%‘ dﬁ*ﬂ?eoxbé%pa ¢ nf‘ésamd

met hanol . e resul ting reaction yields an i nternedi ate V|ny acetate
random copahgurgies.colmt gisnivag, ﬁmnyhnmbcmuﬁndeogmﬁupsmtmuhnmampumumfmmnMHbout
1 nol e per about 5 |. r re v t at nd
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copol ymer iisrsspthabfidgdnbytesubj ecti ng the copolynmer to heat in the presence
of an alkagggggéggial. The al kali material nay be selected fromthe group
whi ch i ncl ; is not limted to, any suitable base such as sodi um
hydr oxi de, [@UBRSSiTuMNBYskpect] dies pesseranin@dnkiah i resigésalin al palcasksefor Sa@ﬁnhg iacation
can be car d out in conti nupus system. a se tch syste in a

bat o syat SHTOTHINE dfib GRS IS HRRIT g Sl altgth (BRERE NS above
descri bed @Q@@bﬁﬂg@&dunegoggyaﬁmﬁmmgle ratio (CMR, ratio of base to acetate
groups on the p in an anpunt fraom about 0.01%to about 0.1% . The
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copol yrfer & t het¥ ¥%%& e dcacBommediHFomPHF B GHhVARSHPALYI 2D OXEEEORBBIRE 5C0C
and for a pesinog rQttidd M Ghd fif AP ABQUE 8f Ml QScohrith Wt cyéfic NAME D tkur i ng
saponification, the vinyl acetate is converted into a vinyl alcohol. The
degree of sapEifeTRi@on may be control | ed and adj usted by controlling the
saponification conditions. However, it is common that 95% or nore of the
avai l abl e vinyl acetate units are converted into vinyl alcohol. After
saponification, the resulting product can be subjected to various washing
steps in order to renove any acetates or other inpurities. The resulting
pol yvi nyl al cohol and N-vinyl formam de copol ynmer can have the foll ow ng
general fornula: where: ais fromabout O to about 15 nole % b is from
about 0.1 nole %to about 99 nmole % and c is fromabout 0.1 nole %to
about 99 nol e % The above copol yner nay have a nol ecul ar weight in the
range of 1,000 to 1,000,000, nore preferably in the range of 20,000 to
250, 000. As shown above, the copolynmer can be fornulated to only contain
free hydroxy! groups and free am de groups. Copol yners made according to
t he above formula may be used in accordance with the instant invention and
have been found to provide specific ad@antages in sone enbodi nents. For
exanpl e, the above descri bed copolyner is well suited for blending with
enul sifiers. In another enbodi nent, the above pol yvinyl al cohol and N-vinyl
f ormam de copol ymer can be further hydrolyzed by either an acid or a base
in order to incorporate am ne groups into the copolyner. The hydrol ysis of



about 50 to about 800C. The resulting product can be recovered by
filtration or solventevaporation. In another enbodi nent, the base is
present iwoanlagearat from about 1 to about 1.5 tines theCTtustakiostoedric
quantity of N-vinyl formam de groups present. Hydrolysis of the polyvinyl
al cohol and N-vinyl formam de copol yner may al so occur in the presence of
vari ous acidespMmatpdmcl ude, but are not |Iimted to, hal ogen acids, citric
acid, succinic acid, trifluoroacetic acid and nethane sulfonic acid. In one
enbodi ment, hydrolysis is carried d@xin the presence of hydrochloric acid.
Acid hydrolysis may be conducted at |la tenperature of from about 15C to
about 80C. The acid may be present in an anount from about 0.5 to about 3
times the stoichionetric upt of vi nyl fqrmam de groups present. In
anot her enbodi nent, the acid e present iln an amount from about 1 to
about 1.5 tines the stpichio i ¢ amouRt+—et |N-vi nyl for@gnide groups
present. Acid hydrol ysks nmay o] be’pénduct d in a nmethanol suspension.
After hydrolysis, a cop vigythe fol llowi ng formula can be forned:
Where: a is fromabout O %to %£TUt 15 le % b is fromabout 0.1

nmole % to about 99 nole % c is fromyabout O fible %to about 30 nole % and
dis fromabout 0.1 nole %to about 50 nole % The above copol yner nay have
a nol ecul ar weight in the range of &,000 to 1,000,000, nore preferably in
the range Qf;.29; 0089 &Or2304 300, G, [Woxs] Yapt o LS n be
controll ed(&lI ﬁ%or g%r gt;o pr o%lucelsa %%%%#yﬁrsa\%ﬁt?ﬂ Igr o;ﬁ)}g{?%ag%' taaéljl I)égﬂr)%gﬁ%o a
parti cul ar hagptarigdtradieals Maving, 1 toh2d daylenaitynsd, o1 am the goubs$@iit, N, Yo anbl et e
or it can p i al r C vinyd: al ol i nyl
Formam de o5ory il e OGS PESEEr BRI BuiERh bt e
conposi ti omsothd\Wwém dovalemtibehd;ng a hair treatnment conposition containing the

copol yner, the .copol yser. can be. copbi ned wit ne s different
ingredientgm&ﬁﬁ%%ﬁﬂséi9é@ﬁ@gB%wHVﬁ Cﬁ%ﬁﬂm&%éﬂbgﬁﬁPQQ ar application and the
desi red r esaghtof XPamion iseixidpusdentle sdidcsdd fedfm agdj CHy @5 Ptdndtelcimyits 0 Geaupbi ofed
with the N-VH%¥I,f%rqanide copolymer may include, but is not limted to,
rheol ogy nitfiriedis T2blRi ckeners, surfactants, pigments, dispersions aids,

nmoi sture ratgQé@yagents, waxes, oils, pignment, encapsul ating agents,
vitam ns, active ingredients, proteins, preservatives, plasticizers, film
former 90 hydt &tli A®ssubst ances, silicones, WV filters and absorbers,

al pha- hydr oxya¢i@#9; antioxidants, essential oils, enulsifiers and emul sion
stabilizers, enulsifying agents, sensory nodifiers, hunectants, slip
agents, soMBddy3:4€iling agents, fragrance fixatives, foam enhancers,
deposi ti on paggNtSany BRite iRk BGURIL SroupRaf biohRY fsted¥BAR!,i ZErs, plant

extracts, polyquaterniuns or conbinations thereof. A polyvinyl alcohol and
N-vi nyl foran wenoygal porben g saie seertidvericdivovicone a31d aastiorpeons| eadlecdciit h one
or nore.stahiil i It .in order to further enhance one
or nDrgspr%%g¥%%%g§§%&ﬁiéﬁﬁéggﬁﬁﬁwggg%%%%ggﬁtion. The stability or

per f or mancéc)addittippieg atelyast parpei weter gndrorgangt zonds dionasqud Fepetiamythedoym pottiodone, a
pol yvi nyl %ﬁgﬁgﬁe-co-N—vinyI-2-pyrroIidone) copol ymer, vinyl caprolactum a
pol yvi nyl uori de polyner, a styrene mal eic anhydri de copol yner, an

acryl i c pol(d@mer retianihy drrloghperi efahd stripped rdactich mpaliye poryibn &l sealhedctioazgueat er nary

amne, ap aterium an.am ne, scavengi .agent , cationic surfactant,
o0 amphot SXHIEC T o e bOgRRERl Jog SREPRR PLRTRRE B FR P BN e
f or mam2de capodymaliuaportivhe facittaay flavhing o sttt dnd @sgaaienbide édrefiotnh t he

copol yner e selected i rder fo enhance various properties. of the
resul ting i@ﬂﬁgsi i’i‘ cﬁ’i‘oﬁi‘ﬁrpéﬂ’gpﬁﬂleﬁtpd ° SHRPPSr {9 dﬂ?lﬁ$eSePF§SIE§& APPPE a¥F on.

The stabi | ichiweRientBesif, airpBiNGeidaedtitn Mediuh@ortioast ance, nay increase the
storage stability of the personal care conposition, nay decrease haze or

the format ilYHObf ~ (RRECHIHHY RS SHRPISEYSConEISIE it PRREMATSRES ty, rheol ogy
and/ or the ghl7pf (davRenaPNEE pFREQ GRARADNIPHAR- dryiieRt R (T%hd@kribped
treatment conpositions in accordance with the present disclosure, such as
hai r sﬁ?liﬁﬁggwﬂﬁﬁhwﬁPP&&%%Wéﬂ@6W§H§?tions, the pol yner bl end can inprove
the appear ?ﬁﬁﬁ] an@oﬁ%n'ienﬂ?,rgafdycoma_c Y (a) W doR@ttedRtt QQHﬁbeﬁlﬂul@W aBslRShantd al
associate flaking. Hair treated with conpositions according to the present
di scl osur e abdupd 5@°Rstugh evat agerppdrefers of eliu B o abanyhi&Cof stiffness to the
hair and may al so i nprove shine/gloss. Utimtely, the hold and

manageabi lity of the hair can be dramafiically inproved. In one enbodi nent
an N-vinyl formam de copol yner as descri bed above may be blended with a
pol yvi nyl pyrrolidone copol ynmer. Polyvinyl pyrrolidone copolyners are water
soluble filmformng polyners that are particularly well adapted to
absor bi ng water vapor. Thus, polyvinyl pyrrolidone copolynmers may further

e



"PVP/ VA-S" series, or in a solution in ethanol or isopropanol respectively
for the series "PVP/VA-E' and "PVP/VA-1" or by the conpany BASF under the
nane KOLLWOGMOA227hen a pol yvi nyl acet at e- co- N-vi nyl - 2 PRYAUSR009064060)
copolyner is included in a hair or skin care product, the polyvinyl
acetate-co-N-vinyl-2- pyrrolidone) copolyner is present in an anount of
bet ween abogogEdbatra@bout 10. 0 by wei ght of the total conposition
preferably between about 0.5 to about 6.0, and nore preferably between

about 1.0 {¥18boutConvaniently, Aitlotometingniso i Graauctedat anpresswg o pauitd A Ba to

copol yner gas: beodkPaRLGEL V% faﬂ%ssﬁiéﬁf'gr&%ﬂlﬁh@@ékﬁQtOYBWBO(ﬁ)ﬁpﬁ.Ol actumis a
noni oni ¢ wat er sol uble polyner and may serve to i nprove the hydrophobic

nature of (MO} esdi tanpgenehodimesst. t Sash hpdrogsrlyauist an wWene eoei¢ladkangi strchags

N-vi nyl foq*Bﬁngn%gP&k%g@; and contained in a hair treatnent product,

vi nyl caprolactum polyners may serve to further inprove curl retention when
appl i edst o [AR2¢] hailr .anythem embedrinetaprid| lacitagarbpo| iy rmer gkdpemiatic cagedunidnofa hai r
or skin car ct,the vinyl caprolactum polyner is present in an anount
of betmeenggggﬂ%g P%‘P% about 5.0 by weight of the total comnposition,
preferably between about 0.1 to about 3.0, and nore preferably between
about 0.1 to about 2.0. In another enbodingnt, an N-vinyl formam de

copol yner can be conbi ned wi t y=—p&l yvi nylRfl uoride polyner. Sinmlar to

vi nyl caprol actum polyvinyl Al uoride l/'ymer s arehyﬁfophobic agents. Thus,
when conbi ned with an N-vinyNfor opol yner, t 3 pol yvi nyl fl uoride
pol ymer may serve to nake t ting 5 0Sjstion nore resistant to

hum dity and nay i ncrease Rurl Tretention en‘ctontained in a hair care
product . j L i 0 qug e
polyvinylv$ﬁ%%§} e§§§?3ﬁ§?“ﬁe %?%?$ﬁé$ﬁ¥%%$g@%g%(ﬁﬁhggﬁgg?%%han &%%Qr

resi st dfce to bahompadmy ipnyviidefl thero Ri el Rohyynter jsinad & forre kepdi grovpaahia froor  ski n
care produgt vinyl .flugri Lyper..i resent. i A t . of

bet veen abgu 7 SuPg! YA ud Vg AEnEREE R EnP GRSl Bafik TR

pr ef er abl y hpébyee nneadyondre @kl grouahauing Jrof 1 andlcarbomeatpmeder glolopetyd pwaen
about 0.1 to,abput 2.0. Ig anoﬁQFr enb difmant,1 an ﬁ-ﬁ%nyl f or mam de

copol yrer 35(1115 COUBIBT RIS %r%HeWé &' felEl f:orglﬁ % )l‘de copol yners.
Styrene nal ei ¢ anhydri de cop rs are gynthetic copolyners that are
constructed out of styrene gnd me\eic aphydride nononers. Styrene maleic
anhydri de copol yners are h Qropho ) enrtpodhus, theg addition of styrene
mal ei ¢ anhydri de copol yners y i nprove the hydrophobic nature of
the conposition or productgea ovi deH,oprered humidity resistance.
Furthernore, the styrene nal ei c anhydride copol yner may serve to | ower the

haze ofisthe conposition. Still further, the styrene mal ei ¢ anhydri de
copol ymer nmy. al sQ serve.to inprove the storage |jfe of the conposition
Sui t abl e stl%/WE‘ﬁJ%Rm’ﬂ @@Réﬁwabﬁisa@e@efawgﬁse%for % Wai | abl ¢ under the trade

name Xi ran(go22f r omoRedny®aopiPalkyRRhftic thpdunads Jtasel &MIR) (1) rioRkRAEd onmer
and the trade nane Dylark(r) from Nova Chem cals. Wen styrene nal eic

anhydri de &©pol §ther sbearaei neyrded ep-bytyignsengr sRipantERewzes: oduBethyksse-
styrene malgiy@eaRbydr kd6n WABlané, Scdh&SBRAzchd 2AD RN bRt ween about
0.1to abou?®5?0 b me[ghﬁgggkthea?otglﬁ%g 5§itfon9%pre$éraﬂfy bet ween
about @01 1¢023boutCogvaniengnd thepprecess efuetherbingludest weisrtimgolie lovdsopeepxidsoot 2. 5.

I n anot her N Loy ' 0, e, ' with
2y ophoty S Fea: e et uhiely Qe SRR, RO HERL R RCOPII IS 1 ca
pol yvi ny! alicehioh Rirayd R'drayethecamemeaves ashe fgymokibt s resi stance to water and
i nprove curl retention, especially in high humdity environnments. Wen
contained in a skin care product, on the other hand, the hydrophobically
nodi fi ed pol yvinyl al cohol nmay serve to further inprove skin adhesion and
wat er resi stance. When hydrophobi cally nodi fied pol yvinyl al cohol polyners
are included in a hair or skin care product, the hydrophobically nodified
pol yvi nyl al cohol polyner is present in an anount of between about 0.5 to
about 5.0 by weight of the total conposition, preferably between about 0.5
to about 3.0, and nore preferably between about 0.5 to about 2.0. In

anot her enbodi nent, an N-vinyl formam de copol yner can be conbined with
guat ernary anmoni um salts or quaternary am nes. Quaternary am nes are salts
of quaternary amoni um cations with an _anion. The quaternary am ne nay
serve to inprove the storage life or tRe haze of the composition or
product. A suitable quaternary am ne is dial kl am doet hyl hydroxyet hyl noni um
met hosul fate. When quaternary am nes are included in a hair or skin care
product of the present invention, the quaternary amne is present in an
anount of between about 0.1 to about 5.0 by weight of the total
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I n anot her enbodi nent, an N-vinyl formam de copol yner can be conbined with
an am ne scavengi ng additive such as guani di ne. The am ne scavengi ng

addi ti ve wayomvaeizde i nproved hi gh tenperature storage $CaAISRIWIPYS4000
especially in environments over 45C. Essentially, when other ingredients
break down at el evated tenperatures, the am ne scavengi ng additive binds up
and react s 2008EMiqge@m nes and/ or ammonia to keep themfromreacting with

and breaki ng down the N—qu%| f ormam de copol ymer. Ot her suitable am ne
scavengingﬁkﬂﬁﬁﬁﬂ&%BHﬂi diED ¢ anhydri des and copol yners of

car boxyl i ¢ gy dr irgl&se 1 &7 Otk Hﬁgr@fﬁrb\fqrﬂygl%éarb61§63§&a@1@ﬁ‘b?0%ess RELYLROLYARAL €S,
and epOX|des en present, the am ne Scavenging additive can be present in
an anount g@h@dl&llemyofﬁheomeab@w 0.05%to about 1.0% by wei ght of the hair

t reat ment ing t I yJrer
enmul si ons @ggé |be uﬁg%gggd%ﬁf gﬁhhbpynﬁgsﬁgﬁgl%%%£¥# d%gégJ ﬁ%fﬂ?on,
as usedShepeaiond emeddanent pdthg inviestiamr e of two or nore i nmiscible I|qU|ds hel d
i n suspens y e of I

emirst ons frobe et RS P PO ko Rl AP CR BB Ul Jp on
conpounds mm@mumeh@onﬁammsﬁs@ﬂm@@hwﬁ&mm&Bbbmyhepmxmndéﬁﬁlﬁwﬂ%yﬁﬁﬁmdﬂm

Synt hetic nds. i ncl.ud 0 chal al ols, acrylics, vinyl acrylics,
vi nyl acet%?ggﬁHgﬁg)%xﬂylgg%g? &8t ﬁ§F%W@ ? Enul si ons may include, but are
not |imtedo20] swiduactand gaplapiottingedsticrgld z&ﬂrNH{PICcoﬂmltrﬁll(Qﬂ&galﬂst nﬁyﬂe acet at e
enul si ons cetate et ene enul si on 4 at i here . In
Che.  nafantay bt SHO G SRR 8o B GRS Br 04 P G aTArE 100 &Be sy TBa 1"t he
range of OpRs@hd) abordifOtoGh@procesd bf Keap@y2. as used herein, refers to a

chem cal substance_ which, en added to a mxture, increase its V|sc05|ty

wi t hout suttP8ht i ZigWe Misch E9RhepmReEn® the BB FNerion againshlipg o siemsn fardle be
combi ned Wiptdee@eRHEXYINPKS 1 BhLRhol , a pol yvinyl al cohol copol ymer, a vinyl
acetate emul sion, a vinyl acrylic ermulsion, a vinyl acetate copol yner

emul si on, $028bnbiFFaes Onis & BEPlesPmPAIHIEC e ries-Buty Ibshzepn iy tepgigude ($RBIHRE, f or
| nstance, VARLONS o8 5B LoRAIRG SIS Bl IR Exkifcd [ Ao, name CARBOPOL by

t he (Noveon, Lubrlso . Thi ckeners may i ncl u e, but are not limted to,
honopol ynedd IR RARTION K MBODIMIENEY vl i ¢ acid crosslinked with
an allyl e pe Im | et , r of
pr opyl ne t“f“%"lme“%%%%éﬁ n%*ohﬂ oK) o gl Bl S0

used as thdommemkeﬁe‘rpurpqaesowfeh@rdtsohtsureriﬂlydrbcatﬂbbé racheaﬂ tdeﬁmndemtbﬁ@rradlaal

thi ckener ”%Ychbgon%%%dh' eR“A@ﬁCtahé)“p"‘@ th arRBnO%{o%% rand_Rhig enﬁé’ a %\ﬁ%ear
surfactant, or a ereoft 't ant i nventi on, the amount
of th|dbenémnd&ﬂdmmayhhemdnﬂkh&yd&ng&mmhcmemm&emn@na5“ﬁmﬂnm%ﬁlpmﬁkemgbly

Preservati VETCRS EleRL oA EER) SE B doaRelfFEm BT e P pHE

ext endi ng @hﬁu&hﬁhﬁﬂimﬂ@wo&wﬁh&uhﬁﬂ@nmpmewma@duﬁhm(ﬁep@e&ﬁﬁMﬁﬂmnaumam-be
conmbined with V|n al coho |n | al cohol copol yner, a vinyl
acetate emsl¥P Wﬁmﬁ d“@@? ﬂ?by@ﬂﬁg g vinyl acetate copol yner

enul si on, cp003qprrbmaﬁsle@maretmaneeﬁéw anr@Sr@ng@ﬂlbmeffoﬂ the | Regiedic bubleaGRupotis
limted to, cjtric acid, tartarlc%EC|d phosghorl aci i m nodi aceti c

aci d, ﬁ?trPF@FW?%%%¥$%E%EWdZeﬁWﬁ/ VORI Sn@ﬁ?b@é&@§5hcid and

ethy'ened'@MBQPteﬁm@%&@kh@nﬁ&hQnQQQw§@|5 nk@ﬁrﬁ@ﬁmuﬂﬁmﬁahMﬂmﬁé%Q@@@QﬁieS
such as butyl paraben nmet hyl par aben an ﬁ par aben; i m dazol i nes
%ac

(e.g., im aPEcsped H\gl Wd@g))eroxtdpi @lp@@bnketqw,d%lp@qy 1d or dicarboxylic acid. The
(e.g.,di maﬁmé&s@ |cgﬁ1g§§ep¥$rﬁé’cq E%a'a‘)lcon fn%&’lﬁﬁ' RARiLidE B 9&09@%‘3?10\9@1@% 8

m xtures t her eof nnerC|a y aval |l abl e preservatives i1 nclude KA

and KATHONca@piping\ghas we icaniioaizonagad iy thehireseedesd atsatalyel ¢omprising agyclic 1m1de

met hyl i got m and Haas). Preservatives can be present in an
anDunt33eng¥g%%$kﬁgg§n#ﬁq© about 5% by wei ght, such as from about 0.01 %to
about 2% by weight. In one enbodi nent of the instant invention, a
preservative may be used in conjunction with a biocide, a thickener, a
surfactant, or a conbination thereof. Biocide, as used herein, refers to a
chem cal substance which is capable of killing one or nore |living

organi sns. A biocide may be utilized to protect a hair care product against
bi ol ogi cal infestation and growmh. One or nore biocides my be conbi ned

wi th a pol yvinyl alcohol, a polyvinyl alcohol copolyner, a vinyl acetate
emul sion, a vinyl acrylic enulsion, an®acrylic enulsion, a vinyl acetate
copol yner enul sion, or conbinations thereof. Biocides may include, but are
not limted to, oxidizing agents (e.g. chlorine, chlorine dioxide,

chl oroi socyanurates, hypochlorite, ozone), non-oxidizing agents (acrolein,
anlnes chlorlnated phenollcs ~copper sal ts, ~organo- sulphur conpounds,

oy o I - " oy




of anphoteric surfactants. A wide variety of anphoteric |athering
surfactants can be used in the conpositions of the instant invention.

Parti cul awbypouwsat2iB are t hose which are broadly descri bedTas2@ens40aei ves of
al i phatic secondary and tertiary am nes, preferably wherein the nitrogen is
in a cationic state, in which the aliphatic radicals can be straight or
branched cheaogEenaod-paer ei n one of the radicals contains an ionizabl e water
sol ubili zi ng group, e.g., carboxy, sulfonate, sulfate, phosphate, or
phosphonat e. Exanpl es of anphoteri dOd zwitterionic surfactants include,
but are not Iimted to, those selecffed fromthe group consisting of
bet ai nes, sultaines, hydroxysultaings, alkylimnoacetates,

i m nodi al kanoat es, am no neat es g conbi ngti ons thereof. Exanpl es of
bet ai nes i ncl ude, but e not k%ﬂfféd\{o, t hg hi gher al kyl betaines, such
as coco di nethyl carbogynet hyl ‘betai ne, niauvyl di net hyl ggrboxynethyl

betai ne, lauryl dinmethyl alph %ﬁ;boxxg(hyl bgt ai ne, cetyl di net hyl

car boxymnet hyl bet ai ne, t% I'methyy betaing (avail able as Lonzai ne 16SP
from Lonza Corp.), lauryl Dis (2-hyq oxyet hyl|) carboxynet hyl betaine, ol eyl

di met hyl gamma- car boxypropyl betain | auryl 1m
bis-(2-hydroxypropy|)alpha-carboxye% | betaine, coco dinethyl sulfopropyl
bet ai ne, lauryl dinmethyl sulfoethyl “bétaine, |auryl

bi s- (2- hyd t ) f vk ' ' i -
anidosulfogg%ﬁﬁhg%%(aﬁgrgﬁiqfﬁéIE%%%E%%ﬂé?gkgggﬁgglﬂﬁgm%?ggéﬂggu?gn¥%%
ni t rogen athpdrocdibytl alidabsthaivme )l to 30 earbortrtorad, nethe guaiph SOIE NS, Qhipnd NEDJ, or

Vel veter Sl SRR LESeLly YRR ARIR R 0Pl

hydr oxysul tavahms bomicbactief Qbutd @f B imizperidemyt etbcted fromet, 6FH.a¥,sind GRA; ash of

cocam dopr | . bydroxysyl tain vai | able at ai pne CBS_.from

Rhone- Poul ahijd 28 P el BReb TSP Aonor B Y E3bF SRR Sr SoMha of s ant

i nventi IOl‘l :Peﬁédri]ld'd?a‘tﬂé]@ fsa@d blO%Hﬂg isappeun ds: o, l@ﬁ%ﬁd, ndierI)Etb By hndoet @h e afi b S
material also has the CTFA designati.on cety et ai ne) ;
CbcanidoprgﬁVPBESéWH@?Béﬁ@gﬁﬂﬁ§gpﬁébﬁmh&ﬁﬁoxy sul tai ne. Exanpl es of ot her
useful anmpheussy i ¢ tsided detRRdiEoR! B @k kydclioh RORS @lcahRBocamidd it Tkjandi ab kanoat es
and am noal kanoates of the formulas RN (CH2)Cgqg 2M 2 and RNH(CH2) ..nCq 2M
wher ei t%m idesifed Brrdycty gich as a Rydlrgpegoxage, buinzgition water andcaiggiic agighlend fosbey,

al kal i et abperabdkal b:flﬁro_@aéti.h SIRE alat@ BN Yréific Ridsaédmantayironé ilicAhs®

i ncl uded are i m dazol 1 ni um and ammoni um derivatives. Specific exanples of
sui t abl e anpiRBttedyriediy goatectiig sPqrHe fdhe wagtion mcdiwmbdenored Honbihe &srbmat e,
sodi um 3- dogecylam RARHIRHIENS WalcP B8l SreaftlRdacdiisNd GRGTed ahdt¥ih @SRRHEL FroftCI dS.
O her exanpl es of useful anphoterics include anphoteric phosphates, such as
coami dopr opsgctiepanedin miottianc Hihe sirigecdivecsioh anadivhe perfrer ednatheny bakegtirhesldb ¢heas
Monaquat PG A Maingis GAE And amdli 8r WRET il ALGiATRORARELALER, Sk 8

di sodi um | aur oanphodi acet ate, sodi um | aur oanphoacetate, and m xtures

t her eof . | e anotthesd andadiclydnw levehetyhiceilingdlow 60 pami sheasgopohiymar lossa thye
conbi ned m%tgmq#kfeast one cationic surfactant. Suitable cationic
surfactant 7 inc uﬁe, but are not limted to, fatty amnes, di-fatty

guat er nar y Hhnromasbort Fdéedf at t y quat ernary am nes, im dazolinium quaternary

am nes, an inations thereof. Suitable fatt i nes include nonal kyl
cuat er nary T oS RS BELGRS: mtidrgram b art TS b M ERE

qguat er rear y vagitiisted shydicghdobam wolet 43y hikhiydy @xyleilkanesro aikeres et dlodkdntqt end

Addi tional ex I f i Qni f nt incl ; ryldi | benz
e o SEBR S5 B 7 b AR g ot TR ey
nonyl benzyk@atdiwt diximtiby bt FBRBIUD RidaAbaiy! Bl daseeMiPYid drfdryBubhoIigde;

| auryl pyridiniumchloride; cetyl pyridiniumchloride; |aurylpyridinium
chloride; PHERYFiSBHtiThE! cYsols @e?YCW?%PPbW}®§@?QP%E§% fhyetelgiive
ammoni um chkhddeor dikhRromatidicoRpSMs RN igkikBr4 hﬂoaﬁmge{nha@%@ks@&@&m um
chloride. The total surfactants may be present in the hair care products in
an anplAt &FdapEtidd: 1 to about 20% or about 0.1 to about 10% or about
0.1 to about 5% In one enbodi nent of the instant invention, a surfactant
may be used in conjunction with a preservative, a thickener, a biocide, or
a conbination thereof. The instant invention nay be realized in multiple

di fferent enbodi nents. One particul ar enbodi nent of the instant invention
may conprise a hair care product conpri’sing water, a chelating agent, a
copol yner, one or nore pH adjusting agents, and a hair treatnent
conposition including a polyvinyl alcohol copolynmer. The pol yvi nyl al cohol
copolynmer of the hair treatnment conposition is conprised of a polyvinyl

al cohol and an N-vinyl fornmam de copol yner having a nol ecul ar weight in the
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agents, a preservative, and a hair care treatnent conposition including a
pol yvi nyl al cohol copol yner. Yet another enbodi nent of the instant

i nvent i orvoRey10082398i se a hair care product conprising WRCEUS2@908D@t i Ng
agent, a copolyner, one or nore pH adjusting agents, abiocide, a hydrolyzed
pol yvi nyl al cohol, and a hair care treatnment conposition including a

pol yvi nyl abesEnet44gappl yner. Still another enbodi nent of the instant
invention may conprise a hair care product conprising water, a chelating
agent, a copolynmer, one or nor adj ustiRlg agents, a biocide, a partially
hydr ol yzed pol yvi nyl al cohol ,/and a hair /fcare treatmgnt conposi tion
including a polyvinyl al cohoR\ copol CHYet anot her'8nbodi nent of the
instant invention may conpri a hélr care prgguct conprising water, a

chel ating agent, a copolymﬁr one or norg(H justing agents, a thickener,

and a hair .care tr C osi tjon incl ol yvi nyl al coh
coporyner . ITRBCH RS ERHRE b GHEPGRe b BRI el Pk PRiRo 0P ¢ he
curl retentd HBarBén e, prdidel 1160 RP b SR SmiE: jBineP % r@tm arcsac\uc(yrdw rviadifforcar e
pr oduct conprrsrng water, a chel ating agent, .a cop H ad] uster,

and a hair 4tiekt fithen é‘@ﬁ’ﬁo%ﬂlt R %rermarlﬁa Oatleerﬂy\ﬁuhwut%d aaﬁdt reareﬁf‘erwyv. nyl
al cohol SCOHA?&r)ég%r on@or\/rhcw LIkCELASa®IY Dk to zﬁéhr@&lréafJ)ﬂqé?oerWcﬁh@;&l ghvupl nyl
acrylic emulsion vin acef ate copol yner enul sion, or conbinations

t her eof ; aﬁlaalaﬁlﬁbgﬁllm@lts i %Pdh%u e goined to e evalis oupdryingiost 4 4 10 efrbem

i ndi vi dual a‘ﬁ)nﬂab(grrveﬁ’lthlyczyEJ'(I 18Hx @ é?&'ipt s%tlf?l'teda\krfth 8fe §1ahf3re' m&lvgrgﬁfﬁhav%gqa' r.
The pol ymer described i'n the neth above may have the fol omrn? nol ecul ar
struct ur e: fighed efon4 cRrbpn -atqgs l@érvﬁél ged et treade fphomil t fieungr Sxpmplenp |sslitafb@

Eg?;?gggcrﬁ%wgtgéﬁhgyn ?ﬁ%%?ethe@b F% : 8§&ka&£émgﬁgégﬁé|¥8 ?ﬁﬁ% rontthe
group dénpmpimséting: sechbldylbwlene atetéadiphenteyelehexarm, desc-hewylbanatee, artﬂaerdrobH at e,
Mvents on G008 ERIRRSL ARSI o DR S FRELTBIhe Bieghitf oS be

cgrr})r r[ si ng uhdeestsddeps 1mthep:am/whhmgHdeaﬁ are pareé tqnfomniwoctygku@grﬁup, $1ne{191mk£at e:frt a
cea|nga a .Co e an a reat men
conposi ¢ Lot tnt BTG S SO rdpMar Eunar. PRaPRE hyr e BonBelr eaboyrer

vi nyl acet aicee @imutitséndy) suchcas whé cr ﬁﬂilrtlaﬂikyﬂ)groups Iyingefeany Il it€ 4 eambis atoms ovomy|
ar e priddut mop ey eician it fas00t A PRATYHM S ha r 1o | owed by |
curling a peo3sj on It@bne’:lﬂ)ljactﬁﬁl drhigd dinihk \thedata}trarsmhtad romplstilai bradehergiafotmids gauct  of

t he above describ neth may be a ir . spray, a hair gel hai r nousse
or a conbi rlﬁater‘&ﬁtf areeerm HEOCB’GF‘WY ﬂ?rlaarg:'a%rnemrﬂt Heeab by ket 1a58

met hod may uH@éf%ll@la’f'i@ﬂl 86iditRns ‘éﬁdl thhe ipRestifee of aNgRrd2EncbudBMallQ, dcPQD-QPQ and a

concentration in'the ran to 100 grans per liter (g/L). In _another

enbodi nent b ?taeorarmrwrﬁeaglm%é@rstrerquleﬁwr pigre ﬂleé\iﬁ%hft?%%ﬂal}t (s deEipsk | a
preservati yeiowd Phogi ﬁron%oﬁ&iﬁ&ﬁ(‘ctoﬁk%leﬁﬂ? 1ncRr'Eie été}ﬁﬁpiuﬁéﬂof R&ntaB&{t%@*c (osee

previ ous descriptions I'n still another” enbodi nent, hair care product
of the aboweouids¥t warremlhb@tvvﬁ@l Ware 0086 landplzout PRP° Sler prarﬁ@ter@rm@%%prnent
e ot hod (501l BRERYS Ban! fMEw DD & SHERSATLEL AR wﬁggrh%wt € BAbEiny
treatnment comnpositi urther conprises a partia vrnyI
al cohol , a(WlHS\Q bayedran @a@@lvmlgwgﬁmwf batwsoh apout ﬁrl aad eberyisA i cfnr t?)hmp@of
still anot Qg{pg Qmo&n%hgethod for inmproving the curl retention of
hai r of as esc ed above wherein the polyvinyl alcohol copolyner having
t he fol2s ovm[(m}ﬂml dhwe ICaralkytatmgagsmeconmmty romprises itrloast aledircar@utenahoutelyl 5
nole % b = about 1to about about 0.1 to, abou le %
and wher o FUERS b £ AR Rapor trilb AR Bt et PE RE RIS &t e
range of 1hO@0cdrieonlmBObe Othinihglisdai bhterenafubiess @nibodbiaidnad by tthen omtlingof or

inproving the curl retenti s de crrbe aboyve wher ei he

bl yvi nyl - Sihaesharoretsh o Pier LaorhBetariBRy RN Horues,purerbiirn el pb

gger e: n: (ya re'i‘“mEfyOfBéf BRoKY and byeiaemﬂnb&f%xygggaeé’/?sudh;s ngeﬁmﬂ?lai@qw%rcbléﬁn‘g oiabout
mle % c = fr a t o about e % = from about to

about 99 mSKERg: %tbrerleg 4 tINErOSHPOR IHY e8| D BBICTE B IR #Rit ThaBY &efHsDecul ar

wei ght in Teﬂl%lo&ﬁl@%aﬁﬂc crack@f0tot Foduc@ Qb A0End Brey@ita O QINRE a€RR0d] htind he

met hod for inproving the curl retention of hair of as described above

wherein the pol yvinyl al cohol copolymer emulsion is conprised of a

pol yvi nyl al cohol copolynmer with a vin§r emul sion. The vinyl enul sion may

be selected fromthe group conprising: a surfactant stabilized vinyl

acrylic emulsion, a vinyl acetate emrul sion, a vinyl acetate ethylene

enmul sion, or conbinations thereof. In one enbodi nent, for instance, the

present drsclosure |s drrected to a skrn care product or hair care product




agent, a cationic surfactant, an anphoteric surfactant, or mxtures

t hereof. The above additives when bl ended with the polyvinyl al cohol

copol ynmerwoaniopueardde vari ous advant ages and benefits. POT/US2@9i054900 i n one
enbodi ment, an additive may be selected that inproves the adhesion
properties of the polyvinyl alcohol copolyner. Wen used in a hair

treat nent Qommjzmpm]; for instance, the additive may work in conjunction
wi th the pol yvinyl alcohol copolyner to inprove shine/gloss, hold,
manageabi | gt @SEde wropmy @ﬁ@ﬁ@u@%ne e, L%%’anqtala(ﬂ}semggwmof Epaaning after
CONpOSi ti 0Re R &it§etRh NG hy ¥ ienatioR Qo 3dRbd ¥EMBYe BEMYEetQudREMY @rRfesi on
to the skin, inprove water resistance, inprove lubricity and feel, and/or
del i ver ul braw Siream)pgngt Beffinata2Tke athibeti eaagdrg aft@oreb@Vds@fdbmthdlwnPnﬂncu on
with the p | to inprove storage stability.
For i nst angggxe{t&?;% ar@dfé%?@g S%a%;n/%%ﬁ&blu;téﬁ?ﬁ&&@w nyl formam de from

i nt er acti ng0047t h tlihe fthhepra¢tivgl @aiodimant, ithe atﬂnéarcmtmmppw of lgenteradigrmula
adversely C rity. ar.h ogl tion, tained in
2 ki i SULE bl ML s PRl o R R Bt b I AT e
present i npwseraemﬂalﬂletblrogcneaMfunﬁtl(ﬁlﬁP/ﬁatad)ysab/hwh cbpH¥s laylemwgdnmﬁtall'hm’1@<| n

numactant OYORRBHIT AT e e el o i anf A Er B A uham 1

t he ski n maickélugndz esbaitneddidesrysiadiine ms)tgaﬁnceox1deaﬁiateaa1aneivﬁhgalldy1@ﬁdneacthyth; oxy

Codi am BCADHENY 26 HREAE BEFEUR PPy MRy 2e npmin g BT S e 11 1.

Sui t abl e egBithdt@BE&p iPEoneRertly dohd@uctearaiy Itaﬁpe@mre of abdie sprcesedbutdisped,asur e
include, but are not limted to, PPG 15 stear)é ether, lanolin al cohol
4

lanolin, | &FStUrHolRbeptL00;ty aRout K09 KPay eP@renege Goggn mplay '8¢ oyt 001 to

neopent anoa{,&n 1@(%1%6'21@?1%&”&%6%%‘0@% @doupldo i socet yI stearate, nyristyl
nyristate, OCti/ dodecanol , di nmet hi cone, ri met hi cone,
di

cycl omet hi dYRE[  diThettere MEM-22 iy BipTien éorg%llwmal d@if dapMAMLe/fandepriat e.
Still qtshe'z‘m'ofégl'ﬂ%dh%t §t ihRalicRRY> @ﬁnﬂ}nccl)ru'%@M' 1) }‘aﬂﬁlyskéoﬁtenp'ﬁtu%’é’d' E&Ein,

i nclude urocanic acid, N-acetyl ethanol amne, aloe’vera gel, c hi t osan and
i ts deri vatnoluslss ongloyswrd efes, i ni dazol i di none, fructose, gl ucam ne, gl ucose,
gl ucose gl ut ama y e S .

hydr ol ysat esa. {h%l’ggér?igv,eg a%'lﬁarf ija ‘e , uf%r%a&je %%I Q’?SRalEfﬁne 61?19 %IE bd%crlfeumt
carboxylic aci dsgll, swhhthmntacajll lyasdhc MWN%)fljﬁhaWerk @bylogy i (A, urandelt fvea kpatiel The

Skl n care pr OdUCt S na al.s0o Cco | er. nt racts
SRR L S s R Lt S IO 8 A e
for useoin the gorpesiSuciorssaf sthhalr@r:&selmusdmml s UAdad oCleudes Fhtiewatke not

limted to, behe fate, cetea al cohol

el 51 11 ers 11 kDTS OBy ST Byt el S Yiie 6D PR Enc)
ceteareth-12,. cpbradISt Hcrd mdetRs at dmdkbn &W&ﬁﬂé@rees&ﬁm@tlﬁockp%@iné(boz-
Stearate, steareth-2 and _steareth-20, or conbipations/mxtures thereof, as
wel | as cati oni dimsayipng fiiliaes of jsueh JMBAY afirmeptthpippolasetty Fallsi ferming a
behent ri moni um pRHARRHLE HeQinit @F1 ﬁl@@ésﬁ'é}}réf&%l/y%hé& Whesclf irk&Rf;. Additional
ingredients that may be contained in the skin care products i'nclude other
vat er 61 ubl e publeadnissieveamadnirempoyvarsscond Wegiox buinesblogks ewenglaydry efs,
fragrances and I t e
anti oxi dants. A?]lnaantnh&gih ﬁ%fl Q%%éub[ﬁ@lﬁ]%g %&h@remth ﬁdrgt [ %q{sl(grglﬂﬁgnoc%hmd%g to
t he fornmul ati onthiadkngs at mede frdszstaolrmgiep@eiyng;ror dmﬂmglaoieaitltwn ngwelayes bhene

reaction with oxvgen t'hQ:kt he air. ants preve Lerd rati,on. which
NEsS. ¢ _stac m suc Second' degred u11 1n% OocKs can be in 4
may |ead to the"geheratTon™of rancidity and non-ensyna rowni ng reaction

products. Sui tablgelaafatshmnglaﬂanbgﬂdrrfcs]hmﬁea rimibmefushiqol, @r apr opybinatioa ttydrecdind
dodecyl, esters of gallic acid, butylated hydroxyanisole, butylated

hydr oxy”t%l uene, ador di hydroguai aretic acid, vitamin E, vitamn E acetate,
vitam n C, | id0pmglcB@liudsicHtdiiide NEhy APk o CkARE TG mcAifliat ar SREMERLonal
Avocado GW Bell Pepper Fruit, Black Currant B, Black Currant Green Tea,
Bl ueberry Frui t Sombibpighef myses IEk%Vﬂ%be M Welramey ok 08pleR%, Canadi an

W 'l owher b o¢38] I otmElQQlar sicaRI kicaviEVer S ﬁﬁﬁ‘l&%ﬁc@Qﬁose RMBIREr §1$\bé§rﬁavn%ﬁlnber ry

G een Tea, Echinacea Dry Agueous Extract ennel Fruit, G nkgo Bil

G yci ne MaxX-(asyiifeaiongietien inchylingedransaing neaxiprestrlgi40. 2@%%)@ 478907 sk and
constituents thereof (proanthocyanidins), Gapefruit Geen Tea, Geen Tea,
catechin constituents of G een Tea thaP‘i ncl ude epigal |l ocatechin gall ate,
epi cat hechin gallate, G een Tea Extra, G een Tea HS, Line Blossom O ange
G een Tea, Rosemary Plant, Sea Parsley, St. John's Wrt WS, Strawberry
Fruit, Tomato Root, Turkish O egano, Weat Seed, Wite Mstle Toe, Wite
Tea Yarrow Yucca 70 Yucca Extract Povvder and conbl natlons

Y o o b



esters, al pha-phenyl cinnanmonitrile; butyl cinnanmoyl pyruvate);

D hydroxyci nnam ¢ acid derivatives (unbelliferone, nethylunbelliferone,
met hyl acewo-201m08k173f er one) ; Tri hydroxyci nnam ¢ aci d der iP¢aituse@s/o648cul eti n,
met hyl escul etin, daphnetin, and the glucosides, esculin and daphnin);
Hydr ocar bons (di phenyl but adi ene, stil bene); D benzal acetone and
benzalacetggﬁgmmnﬁJwNaphtholsulfonates (sodiuntsalts of

2- napht hol - 3, 3-di sul foni ¢ and of 2-naphthol -6, 8-di sul fonic acids);

Di hydr oxynéﬁ‘ﬁ#@r@? Angsrem.gnbhe Xorag éﬁlﬁfrgethgt_ dgg dlsed to characterize the matérial are

p- Hydr oxybiphigRy b{ligitaf oeat Qﬁtes SRR Khsardov@td o‘f@a(pzr LVRE@NY radfbriBR DY | -
3-phenyl); D azoles (2- acetX 3-bronoi ndazol e, phenyl benzoxazol e, nethyl
napht hoxal @l éiffragemetanseqaipped ez ot JeirdiHatias younm Aidnesseadteds coppyen psttles

sul fate, chjx chﬁ?s RIeate, and tannate); quinoline derivatives

(8- hydroxyqui nol'i ne salts, 2-phenyl quinoline); Hydroxy- or nethoxy
substltﬁteﬂNH@hzo@h@ﬂﬁﬁﬁ@”hQMREﬂéﬁdmnﬂybnhﬂ%hﬁﬂﬂd§id$@ﬁﬁﬂﬁclaﬁﬂﬁkahﬂoits
derivative I C i ) s P

oi per ony! ) eeher g afq il B bRt e P TS (et o Ui,
Di oxybenzo IFet,entBé(m Zkﬁ%,‘ﬁé?)r; ERBI |, (d2scAbgddin £uropednr Rengnd NoxgA9e0i2adhi@nlofescribed

i 530512%3hf3¥%eﬁ%88<ﬁ§fﬂ§ﬁ495 ﬁ?@p%@¥ﬁ3Q§§ﬁ%§ﬁ§§Vf%§iﬁgﬁ@tPEF%?F?I@RE; and

4-i sopr opy w097 broap oMt dsadescribéd anl SPstexN @ €5,250120M), xCried9 @iewegibakinde,

Concont Pat {ohs TPEAe 0y A RE- 61 CEREOEDIRI SoLEN 1 o e A

conposi ti oroaestrnféh usley. di Batt&'tﬂlrwd etsmsraemojetah@msaﬂufb@ahat&‘ (M@fé’wﬁr §1@»&§)0f the
ethyl-[blséﬂéM propyl ] am nobenzoate (5% or |ess),

am nobenzo aew B gl)eferr& 28 dhsy BIpYARtQH Wéytnﬁﬁm%@%{ B@ﬁ&lofpurrde@slae

4- et hyl be'll?g%ly deR&ive arphaRr pﬁoﬁt{@tfé)h bes&) but}IBELR Nal y¥drhthedde wiinC P B@Er
sul fonic acid (10% or |ess nd sul i sobenzone (al so cal | ed benzophenone- 4,

10% or | es$ytylbspasse iwaKseo &éqbﬂmdh%m%@at HevcEoreliane drof {h Na¥-$t dBent

di scl osyr e M@y &) 28 (&) RGkHHEEANY MY 5@%@95@%&%%@2“ ed above with
respect to skin nnlsturlzers I'n one enbodi ment of fhe present invention, a

skin care pghvdgegarbeng@pidatiens a skin noi sturizer or a sunscreen/sun

protecting t I L0yl

al cohol poﬂ@ﬁgr aﬁgP%F%K?%S%ﬁgﬁkgy ‘F59¥H§§%%h%%83?%ﬁ§%hﬂgs Pﬁ§%¥%k§%mtng
mol ecul ar stbstat witd: armyganmonalmg‘ goom alyoagtiorDzdang aadh authe Piespmwk @f Ycatelyst about
5 to about out 99 nole % In another

enbodi ment 0 pﬂﬁ%; Chg 1d?%g%§'$%%1&m&g%%ﬁ care product conprises a skin
noi sturizer or a sunscreen/sun prot(@ti ng agent and a skin treatnent
conposition including a polyvinyl allcohol polyner, wherein the polyvinyl

al cohol copol yner has the foll ow ng|jpol ecul ar structure: wherein: a = from
about Qo about 15 nmole % b = front bout 5 to about 99 nmole % c¢ = from
about 5 to about 95 nol & % \ngut 1(to about 95 nole % In stil
anot her enbodi nent of fhe pre éht i nve a skin care, product conprising
a skin noisturizer or sunsc égn/sun rotectlng agent aﬁg a skin treatnent
conposition, wherein t ski ptare—c npositign acts as a chelating agent, a
ski ncondi ti oni ng agent, a pfe ervat%[ , a sallt tolerance agent, a gellant,

a filmformng agent, a firm ng age a skinnprotectant, a shine/gloss
enhancer, a toning agent, a noisturilzer, a enollient, a anti-winkle agent,
a wat enyrepel | ent enhancer, a carri &) and/ or Iubrlcant or a conblnatlon

thereof. In yet anot her, e di.ment of the nt|o skin c
product or “H&iH g¥heot t%ﬁgg% clérfﬁﬁsqul?q‘?ﬁﬂ% S B‘Ttﬁfﬁ?r F aB@ﬁB'P%}‘H’E

and/or a smg&btdrt}y rﬂﬁcamefamg aH @ cablsh attdnﬂ@ oﬁfhﬁ'@fdu@é sg3fa ml VW 4y |N02, or
pyrrolidone, vin acetate-co-Nv pyrrolidone) copoly

vinyl capr &tea%@%ﬁy & @WI}M provided ﬂ&é Rp@PWErcan &e étlt&tdeweort?eﬁn@ther &wf\/dr i de

copol yner, @ﬂﬂ@@ﬁ&kﬂ&mﬁ%kmﬁﬁﬁiQamhMﬁb&ﬂgﬂﬁhﬁﬁhkMﬁ%ﬁﬂtRH@QQQBHIR? Ehof
al cohol, a quaternary anine, ol yquaterium an am ne scavenglng : ent a
fol

cationiZ sdf tre@c?amnde@ﬁtdmw@teéted éroguﬁf acEHntN. Brndrclemgpts of (Gawre hen one
enbodi ment pedo GKirfbISAF & PhOGHCE i, 1,h§112r 1680,9, roGuGt B3, %fm%q bk ng be
previous paragraph, ‘wherein the polyvinyl alcohol copol yner has the,

fol | owi ng fhsl AitiFafradigalsy eraps: orm%ﬂﬁtedefor-Rt r Ganvebisotly. Geeh abBuendiB’ ol e 9%
b = about 5 to about 99 nole % and ¢ = about 1 to about 95 nole % In

anot her enbodi nent, a skin care produtﬂ)br hair care product as defined
above, wherein the polyvinyl alcohol copolyner has the foll ow ng nol ecul ar
structure:wherein: a = fromabout 0 to about 15 nole % b = fromabout 5 to
about 99 nole % c¢ = fromabout 5 to about 95 nole % d = fromabout 1 to
about 95 nmole % In stlll another enbodinent a skln care product or hair

N Y - Y T T T N o



hours. In another enbodi nent, a skin care product or hair care product as
defi ned above, wherein the product being a sunscreen |otion, the product
further ocwopeimgi4ezy3a sunscreen agent, the sunscreen ageRCTASRI0S400g t he
zinc oxide, titaniumdioxide, iron oxide, a para-am no benzoate, a
salicylate, a cinnamate, a benzophenone, a nenthyl anthralinate, a

di gal | oyl boodAneatsegcor m xtures thereof. In still another enbodinent, a
skin care product or hair care product as defined above, wherein the
product beitgpenderivrsclesicd figr glihaticarlpxyrs aeimntic pikopy eulirals, sabenbradisalr i ses
gl ycerine, aﬁcog)b %B(tﬂy?ﬁlﬂﬁalg'én@hﬂ%da%h'ré’c@caﬁshgicﬁ%i‘ whith REGRW 1R0€ t9by ERbon @

| anolin or a derivative thereof, a petrolatum or mxtures thereof. In yet
anot her enB®disment, a skin care product or hair care product as deflned
above, whengjsth vV,

cbove MR EEOIRLIEL el 19: AR BF 2R LB AN MAETR 1y e

bi oci des, térinwkeners, viscosity enhancing agents, surfactants plgnents,

di spersi ons aids, moi st ur e ret.ention.agents, waxes, oils, pignents,
encapsul ating agents, tanning aids, fFtam ns, active ingredients, proteins,
preservatives, plasticizers, mers, hydrating substances, silicones,
W filters and absorbﬁgs ers, al pha hydroxyaci ds, anti oxidants,
essential oils, anti ag ot , |lients, emulsifiers and enul sion
stabilizers, mxing aide, ||[suspenjsi on agsnts, XgnuIS|fy|ng ents, sensory
nodi fiers, hunectants, sl ||p agents, sol @hcy, gel ling ag% fragrance
fixatives, foam enhancers, NJ on Agents, water prooflng agents, hair
protectants, opacifieﬁ§, i zers;Zplant extracts, polyquaterniuns,
various silicone derivatives, terpe% s hydrocar bons, hydrocarbons or other

oi | conponents, antiseptic vy@rioug| am no acids, activators,flake cutting

pi gnent or ot her general kﬁbmn ad (m%ve t hereof, anti-seborrheic agents,
di luents, fragrance, colorants, derivatives thereof, or m xtures thereof.
26. A ski nwhafeth pichdoC R’ ar® drf i ai@dRI°niscihaépen@nsly WaRERH Nrdnh ehyacarbat end

pol ymer co i.ses a Ccro .27, skin care product f|n

clai m 22, \'%ﬁoér@m hyrecy Ylﬁﬁhwﬁ?’éﬁl@olh@'%c%@wﬂ%‘}s ﬁ”ge ERuPrs %@ﬁﬁ

mol ecul ar ghd MO, LHrQhéMi&ﬁ@HnF @ Br flﬂd)lnbﬁ:lﬁQ)lﬂtX QldtplsamFéndéﬁlmleetee(ofmhlc about
5 to about 99 nole % and = about to abo % 28. A skin care

pr oduct!%as SeeHp.Rbd %inﬁ eE’F“&P‘iWﬁﬁrouﬁﬁeqféherPeflﬁ@c parlgY inyP o5PHok#10. Lot fifer has

the foll owiRgg npl&cyl abnwhich®) Wakh of’\'ﬁér@ R9 AdRP ﬁ@%%ﬂ@énﬂgs@le@tg@%ml5
mole % b = fromabout 5 to about 99 nmole % c = from about 5 to about 95

mole % d aliphagernlspousr aomeicekout ricaioFebory uicals, Pk -csoay ypdigitendof
clal m 22 WhGESLdi 1Sl Radkl AT GATROSH bOBAGHRARS @ chelating agent,
a skin condftioning agent, a preservative, a salt tol er ance agent, a

gel l ant, al94Bm f dr Ny Iaqéml canbpilimeinhg thegessiclic amsdd reaghyot eecmapmises aN-

shi ne/ gl.os e r

ant] -k LS aEARTnid QB GnPRReer B ol 3R reo SRL (FBh ot o
or a conbi etviconatidueH601 80% aAdskmm Scatf/e Spcrloahjlnﬁtwmn dhautr0. t ant% qndcahmttl
conpri si ng al ¢ copol ymer; and/or a stability or
perfornancéwgdgﬂk% (P&mﬂmPS@”ﬁmea pol yvi nyl pyrrolidone, a polyvinyl

acet at e- co{MMU]nyH%Bomnmkmaﬁm&d@eymmb@ohmnﬁmemwﬁmynyeapmahammuﬁmpamum

Beryti o poPyitars SR ang sPudi ) Cronr e s BT B R8s € e R nar y

am ne, hza pQBG"QJJaﬂchcFrI wmessaufe aﬁwaea sisay e 0gikrg a?gagbut H)OOéliPlaOHioﬁe pattifidatyant

an anphoteric s actant, es t ereo 1. A sKki r radyct or
hair care éF%H’EL&iP 260 525 oo ﬁ@“ﬁlarﬁn@, 07 AR FORYTBIEIOR BTG 93 iy 1854

per f or manc g Rl %, WeneROITFONSARUL 1R ARk M) MHhmPYE, Lo} ded e AZsenfosksinmecar e
product or hair care product as. defined in claim 30, wherein.the stability
or perfor méht el hege F(fqd\l}@nﬁ 6Wp?rffe§té‘§: rtqt'@nlpfdp 9@‘?%91]16 desired oxidation of the substrate

acet at e- COpl\ MidWl gererRY KRR RBAntEEPS BOIEWateBahd ch%a‘h'i’d a{&d%% Qée‘ﬁfé' Yed/or
hair care product as deflned in claim30, wherein the stab | or

per f or PAncéorgidiaid)vie thegeastips edinpe Thiugyo radugsrthe dst @:WHl?,hthrqug% Fé}’fﬁobfélﬁaea
product or (3l fuokr 6 RROUGIaiBE AGLoRChelifint il Mnd0ed, WIRER! nfillBus 361 |11y
or performance additive conprises the polyvinyl fluoride polyner A
skin care produitmtipr frorithe tﬁacrt@npaood aed 1satber etflppﬁédoﬂ yolagilca¢amB0entwtseehedsn t he
stability or performance additive conprises the styrene nal ei c anhydri de
copol ynmer. 36. A skin care product or hHir care product as defined in claim
30, wherein the stability or performance additive conprises the acrylic
polymer. 37. A skin care product or hair care product as defined in claim
30, wherein the stability or performance additive conprises the

hydr ophobi cal | y nodi fi ed pol yvi nyl al cohol. 38. A skin care product or hair



pol yvi nyl al cohol copolymer has the foll ow ng nol ecul ar structure: wherein:
a = fromabout 0 to about 15 nmole % b = from about 5 to about 99 nole % c
= from abvotoB/me7about 95 mole % d = from about 1 to &ODAIS2@8/06090& % 40.
A skin care product or hair care product as defined in claim30, further
conprising a thickener, the thickener conprising an acrylate polyner. 4 1.
A skin car eo@m;uqtp@rr hair care product as defined in claim30, wherein
the stability or performance additive conprises the quaternary am ne. 42. A
skin care prisaaed astc ped/er forpie apidodlie stripgngds ForeenipHlycafierisd By redppige dien t he
stability Qr.R8L SORERREErARdD tfa\chﬁat@@lﬁHﬁﬁgsﬁsthé O@a‘rﬂ@k&ﬁp@{e%' %%ltlég’dllypbﬁkl n
care product or hair care product as defined in claim3 wherein f

stabi | ity okcrpeivelyr ramippingda ednvee pastegdrtiroegh thelinptrase @@ad/er]@mgalaoéélm and
wherein the n r gLare
product or Bae compaRART AR AR haRE, B SRRt (e KT £y
or perf ér mendatiaddin v &cl amgedes asrit thahe epitoni rnedelun fand theryclidBnidAcadys, car e
product or i r.oduct e i ility
o “per  or e, 9085, PalRehe dabh sf ot F B AL ALR GRS AR |

care productacor nhagibe wat & me ottippingapss. dé‘hlsrfhm daf iscinainin @@gemﬂn@r’t@admm hel

duct furth hel at t
B st or . 47 RSk T SekPaC g bRy P PRI LR AR R B o
30, wher ei and the hpdockibdn. bﬂrerfgleagah may bs peayd Orretave wged antl@f acitd. | Prefeta®nt | on,

t he hair care.product h a cu retention of at | east about 70% t 90%
PR i Aot S LR b S R ARG T e RO s e
product as wdek bitek dcidls pHad tocSfactivb eeiip sitdag. pr oduct being a sunscreen

| otion, the product further conprising a sunscreen agent, the sunscreen

agent corrprl?‘gﬁhg tIpBicalYh EhcoseripRIng i FggﬁtWHraoWH‘eStager HRCS%i 198, XFMNE Y. ami no

benzoate, FowiainkGhd ﬁite%ureaofcﬂhg REFBEGM SndBRE %Aaelgomnp@nggaht Wdugh the slip

anthralinate, a d| gal loyl trilleate, or mxtures there skin care

pr oduct or Sﬁ&‘iﬂr care product as defined in claim30, wherein the product
bei ng gsski 61)48]3' STtk ZB{ppindNGk WRESH] Qre&ﬁeof%c%%“&t afl Wet DGEr GRIBE §1€Sac1d

gl yceri ne, |neth|cone or a derivative thereof, a propylene gl ycol

| anolin or napldéreﬁ vie isie strdsey Borturmedgettho Feaetinm zaoe, Rrrselly afert dsing de 8150 A

skin care u f I Mﬂ[ﬁﬁ] t he

copol yner E%?d%g&%%gggor%g&ﬁggaar |aﬁ%g gltrll er’ é‘!. 15‘59%1% o Hg%lﬁ?laert er%1n

conpri ses mhgokogyreamdiafidemsthe medctiondyedipmpat mpei\rehfnltos’ le‘mlsortypdceﬁy btkivcKener s,

Vi scosity enltaa Ca{srt]cgm%gl%{]z%%ss tcsf‘“'t'ilgﬁﬁltﬁpt ﬁydrgl' goents, di spersi ons aids,

moi sture r &t en %, nent s, encapsul ati ng agents,

t anni ngoai @047y t ami aralsutloadtarivamtagngf &xdroeﬁxosm sprptptrgrmeqesspdee@é)pdrabdveesthat

| asti ci filmf ta WV fil d
PLast o 2oy, R SHETEE, SR AP R R B0, bbby
oi |'s, anti keghdg lightoaldeitysics @] lat@aﬂrﬁ@yd@rmﬂds11§htarlsohalad(e%rruétﬁérmr) are also

st abr lizers i de, i on. agents, ents, sensory
oaif 1 er e et oo Grorg SR Te ShoBRE By Th o RGeS S pariinec
fixatives, aﬁ@@@@eeanmdrﬁe@r&emdem don&tra@eninShe Yat@n rﬁé@@hlb@@n@mm sighhai r
protectants pol yguat gm uns,

acifiers, pearli plant extracts,
vari ous”si h%ﬁ%laéwriwa%wée alf@r@iﬁeﬁ@g A PGS PHFHFTE AP 18R LTBRIU her
oi | conmpongpisganRNAdiGERId Gratcl 35 IRHSABVIAY (RGE ci?em@crrmach@ro's‘udaﬁdrahedﬁﬁlt ting,
pi gnent or other general known additive thereo anti - seborrhei c agents,
di [ uent s, rmer@r%rn%e oxglign saeton s mdasalerasitt ped diststability rf b ceddict imgee of .
EXAMPLES Thg.f@l | owi ng exanples further illustrate the instant invention.
The hair care fornulations set forth in Table 1 were applied to hair
tresses whil@M8ler &eferiinge rlilOWyt07 Figoeheb andi Agpfathe gecompdnymgr digyighge, first
Ther eafyer ti 1 t he
oot out | SEdPREARITEL heSRe RRABR DU ERARH hEEES L, BRIt
(I nstructi dfwdl\/blnha\hnglawcn@i@im @eilryst Ciswelzeduthicteiitg éxd pass&hérroughud tvsttiodllyt hese
experi nment [ [ rcent
ot ot endegpel fiodlteRdlr 12 thClut APy Sofors Lok TR BACRES Lol 200,
by the retem@mthnénmhémhamnoﬁeummtmmighuhmhmﬂnh@ab@n@bﬂd&mﬂﬁﬂhﬁhhﬂﬁmve
Hum dity (RH) ability tqQ hold r n ha after bso ion of
Water f7omeHE dop e opdsi Y s dan o R el Fhatn g BRBERRARE Can
be neasured enpl oying the well known techniques commonly referred to as
high humidity curl retention (HHCR). Descriptions of the HHCR net hodol ogy
are readily found in the cosnetic literature. See, for exanmple, Ch. 30,
Harry's Cosneticology, 8th Ed., M J. Rieger, Ph.D. (ed.), 666 667,
Chem cal Publishing Co., Inc., New York, N. Y. (2000), and Diaz et al., J.
Soc. Cosnet Chenr 34, 205 212 (July 1983) the relevant drsclosures of
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about 2 1 to 23 0OC. After drying, the curler is carefully renoved, |eaving
the hair styled into a single curl, the initial length of the hair curl

(Li) is meexoroed227and the curled hair tress is verti cal IPETRISRE9i054080

hum dity chanber set at an anbient tenperature of about 26 to 27 0C and
anbi ent high humdity of about 90% RH Hi gh humdity curl retention (HHCR
is determ ngekEn4¥es3SuUring the length of the hair curl as the curl rel axed
after selected intervals (Lt) of exposure to humidity. The follown

equat i on i $aG9ed The oxiglized| cAfluenpatFeani4 dureroveeadedit pasysd tp dhanexy stage of rgﬁl@
initial cuplock&N@hile tHel ﬁue%l)q strBdid 181 is @¥IENIRA R DELBI & o lBfah@h N16(dna8) - %
Curl Retention = e f cl00%L - L. The change in curl length (droop, helix

f or mat i on) kpeckpait jvestick dP4 yomihg sigmesal agfdenifagngd| watero l9sganigearidshvank ynispasitk s ar e
taken initi . g Y% i od of
about 1. 257 4rE Fh St amGRAUL bl Pl Ehe SRR SRl fom SRR Rr B 3
total exposuirppperioll @impepediad oaywsatde@ethdairs, with a final readi ng being
taken after ot 2XDOSUL i f finG . of
about 70% 61Rsbr o sufiRRSY KR EE PR B0 e B S BRI SPE Yt

about 0. 75 sheur 31 af thebuxitatiON YeaBRidnl medifier rige slip shhemel h iapasicl@0he ©OR'qof aand 1 s
a conventional .pbenchnmark. f or od high. hum dity resjstance and js, referred
fo herein SevgUBaRAr Sineie B 2 S80S hcRblp RO L) PER PR TRbEIE f or
a sel ect ed of ithwecolurhre ¥ alThius ad dentictibe @hediin' Yo €RJI@n Xhrough thhebkma 125 tiiche
hourly interval or {faction thereof. Hair setting efficacy of 70% CR @r-1
.25 houfs SFPPBRGET |1 BAFEAGUUCTTRTSI Yo JHOUSRHEL FAOBRICENS [hTILe JPCT BKher i s
judged as ex&ficl &its. prbdiced H@tihd M@ elillitaCHodeSs.] Utgaairifed@keathen nfédfmf ks
retention was not nore than about. 50% Tabl e 10XI DATI ON OF HYDROCARBONS
CROSS REFERENGCE] fiomps bepepf Rppripping FoNGn 26 oA JeturpgdbyApprieat § rihereasitls t he

benefit of 1pri@le thd Red E)tEiBMh% banatenRREd fr6@thaBp Setht 8bluR 22 8dd Jldd3Rdud | ed
COct ober 10, 2008, which 1s hereby incorporated by reference in its
entirety. PBIfEtisr[odrperiReloprenel of Nph RN RIFBICREPORG aPRTOe eS8tifgD fO
oxi di zi;3g Ryes ‘bons and, in particular, alkylaromatic hydrocarbons to
produce phenol and substituted phenols. BACKGROUND [ 0003] The oxidation of
hydr ocar bot@S0E5 ar saepist ¢ralbadimeng ef themprispntj gxalaten praFesp isgdaive i Rigtiost and

Thus, for Fﬁﬁpﬁ i i : i Bl Gl 1Y il 0

pr oduce cy? 0 eﬁ%ﬁéqu% §E§§%gﬂ£Qgﬁggg€h§£?§ﬁH§}%ﬁPﬁgb {%ﬁt pr%%%%%%#% in

t he productubalasdiie siypparg ganhéfeb thxeadann 3h bf additioy] asisglatindetvpdtosarsdions i s

used to prod ql recuyr SoF i J uct | lycar hon s and
epoxy 1 eoi noreiruBa Neier duboBRHsr i hunlfy B AU EL B MRl R HERLS

wel | - kreown soippili zhsigfagboth streamscine watedMh@moserg. 3 and HNC3. However, these
oxi di zi ng iggyts gﬁvg Ehe di sadvantage that their use is acconpani ed by the
producti on coupl i ng products which can pose di sposal and

pol I ution poosib] enthe [R00QR] oPrikf eraklt yoxidakien ghaee, dgsnddi an nhe agert sf hieased on
peroxi des or N20Q are used, .The cheapest oxi di zi ng ent, . however, is

ol ocul ar SHBGPTGPHER PRt SRR O Cerihh do BT bty BERo- Hier
oxygen !tsehrlf)oiyﬁicuﬁaguaﬂdi?hrm?ﬁd kﬁb@ﬁéiﬂfyﬂi&hdjpéﬂoﬂiﬁe.hydrocar _bonlsi s; nce tgle
reactivity of the nmol ecul e, ich occurs in the energetically favorable
tripl et?f ol¥52] s A8t TN, STIEREhe ‘[‘3(5’&9815%’0‘89“@5%%@* beiCnt arﬁﬁt%ﬂlaqr%% it
I's possi bl @ohfridel trtiae bW BFdbRE0:PAY@aichl Rrus&l & & HAdLIE dRgEntCAINAWIRDS and
hence a great nunber of industrial processes are based on the -

net al - cat alP{edeefion of owry'gat poade) and irapouEdebrduchipussful pyp ceghpgndditivehe

oxi dati on gfosgyc! QMRHARE hMrbAHR shkuGGl PRENRRM., APURAEEYGbAREXHRRE
proceeds with the use of cobalt salts. These industrial processes are based
on a free- cadoheay! loziparorisie heeloberanplangrdyelehexanonsi - Ceedithext! hydipgeraxidedsct s
with ahydr [He j t p i.cal.and
Subscauint "eRay RORrELES © AAKAR Bl AR P S ek AA C8 iR

hydr ocar boithe #ssisadeti of ercatalystretCatlobedand, cahdwewradized mfhrdqoeavs | eicial assl tan

al so act as_free- i iLhttiator 07] o det gl di.s t age
of “those prduES iR, 4, W FLE Moo P QAL HRERTL & b Bnh JhORRHRR

I ncr easi ng cgdoheea®norncaanie tcheveetdrte ¢yebhpraneass ewhichisindb@oapecidicadlyatd a
very | ow | evel of conversion. Thus, for exanple he { datj on of

oycl ohexand TB3EasENp B bR s R B s neuiBd RO 1 od out at a
conversion of 10 to 12% so that the selectivity is 80 to 85% ("Industrielle
Or gani sche Chemie" [Industrial Organit!3Chenistry] 1994, 261, VCH Verl ag,

D- 69451 Weinhein). [0008] An alternative to netal salt catalysts is the use
of organic nediators, for exanple N hydroxyphthalimde (NHPI). Thus, U. S
Patent Nos. 6,852,893 and 6, 720, 462 descri be net hods for oxidizing

hydr ocar bon substrates by contacting the substrate with an oxygencont ai ni ng
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1600C with an oxygen-containing gas in a reaction m xture containing said
hydr ocarbon and a catal yst conprising a cyclic imde conpound and an al kal
met al corpount/04&T3t abl e hydrocarbons are said to incl u#eTUS2@IC2D0d erti ary
al kanes (e.g., iso-butane, iso-pentane, isohexane, and the like), C7 to C20
(al kyl') aromatic hydrocarbons with 1 to 6 aromatic rings or CO to C20

(cycl oal kybposnermatrcr hydr ocarbons with 1 to 6 aromatic rings (e.g.

xyl ene, cunene, ethyl benzene, diisopropyl benzene, cyclohexylbenzene

t et r ahydr on3At halVisee theehydsacpiben substafarie an iy laromagisacompeuild Ris theTesacrahount
of the CYCEhﬁmhﬂgﬁeﬂ&oﬁBQMﬂQﬁqﬁ@%xﬂ&%npﬁm&kﬁﬂhﬁmﬁgpé15@m$d%xﬁ5¢%%&ﬁ9%y from
0.0005 to O. based on the reaction m xture, whereas the anount of the
al kal i netéNH@bﬁﬁﬁhnd may be from 0.000005 to 0.01% preferably from
0.00001 to 0.005 w % based on the reaction m xture [0010] However, while
cyclic imdes have shown activity and selectivity for the oxidation of

hydr ocarbons to products, sugh—as hydropet oxi des, they suffer fromthe
probl emthat they can be hydro |yxed to/non-catal ytic species in the
presence of the water and sxganlc retdS—t+h&OH end t @IVbe generated as common
by- products of the oxidatigk{proggss. N&reover under oxidation conditions,
carbon-carbon bond sci ssi g i ons E@ﬁ—geﬁerate al kyl radicals that can
react wth oxygen to term nate radical chain propagati on and produce
undeS|rablml@ﬂg&nRéZRb&EuBﬁhhﬁﬁﬁmaamme1n&mmm aSHademnmlaﬁ)dlﬁﬂhmbbxample
acetic a0|$>£ot ondy fa0|$ tes h dnp of N g ca%b |n1de%

al so cat al J¥ESPTREIG I e IR ROHELo ?@%%8? SF Hydrop 8%? te YSF%’&“L%{S

whi ch can ﬂﬁ&ﬂbﬂmpﬂoﬁaagﬂfmuﬁbd@mpe&ﬂ&ymeﬂ&XﬂMﬁﬁnop&mﬁBmWﬂhbMﬁﬁe&pMﬁubIng

00/ 984, 27150 1 Baetetc pbBrors f Wcassehat RBUn 4 T AN S VBRI ABh e

|ncorpqmatq@saﬁéemanbgagﬁﬁ@ﬁﬁmgeg we have described a process for oxidizing
hydrocarbons i_n the presence. of a cyclic imde cataly in which the

probl em of [¥56h! ydb 88 ofpRegiRGn ths %lkylér\wat“‘edcmpoe%t Hat | Fngxidied r dsact i on
Condltlonscﬁﬂdﬁ§y%&u&&§Qh@kﬂu&hﬁl9Rﬁﬁénﬁr@kk@&q@%nﬂ%kQﬁdﬁﬁﬂm&k@aah&t@&'dS
in the reaction nedi um bel ow 50 g pm This is achieved by operating the
process at cleaviep Pesugicemariies PbwWobxfgealoberaest rAe icee ayrdolwalwa% 3idhgude
Stripping gasol ALAUAD cleBeigt 8RE I b &iM]jcli kO ﬁ%@l‘ r%'éu%n BRI BMiffeACI dS
fromthe reaction products as théy are forned ailn accordance wth

t he prd$§entydleheaponpand pliengl teﬁwmbiwruﬁe%tmmr@qeswcle sautngnetienifgd ddleem of
catal yst d i ents
AR R U L i S R D L
is then sthpgadeof puafier cwmemngemmy atsélfibe befiotad tdiydpgemtion redrdenta he
reactor. T 1l S th r

roact on meararh ik pleB, S A HOEUEHohab B HEl O B RUERTE Sl il | .
In this maywmmbehonmnahﬂwb@nmhmmmma|on of water and organic acids can be

control] oxi dation reacti.0 n at rel e

o ossurts AFE0 R sl i R Bon SRR it Rt b ARG
aspect, t h@lmraeea@nyst Inﬂ’vh%rlfqluﬁll"p}fa%dttdﬁ&nip&aﬁlrd)bﬂ)ﬂﬁﬁﬁﬂf"@rtobetdl 1501 sdch as
hydrocarbon to the correﬂ%ondln hydr oper oxi de, al cohol, ketone, carboxylic

acid or di EaPWARY focabaei 0°¢.raad F & PESEITG Bh#Ios I hig: ab@h525@eﬂfP&§PF}h§G gpout
reaction ngghym %{Hﬂﬁb@eﬁ%ﬁa AT, O‘ﬁ@h@%u}‘}&té%a@é" VORYBL L IGOM BhALNGh RS 1N a

reaction zone and 1nt resence of a catalyst conprising a cyclic i1 mde
of the genéw@rbpefr@?rldmbéal(qu) 0200825VRI IROPCT | Mprefeeqbfry elawh 10p aRoutaifdhiR2 The

i ndependen I

o oars. haviTsRT R S LA BB Rk AP PR G BRI RER TR

NO , or fresmicthgl ebdrketork, Iﬁpndl:l quEhe)afmniepe,myolwhd@dorteWaﬂ smblwiuelﬁ@nectm be
ke L0 S SRFNTER B, B R BN BBy LSRR i3, e

i ndependentdisyilla@haeoited from C, S, CH2 N P and elenents of C?oup 4 of the
Periodic T mis 1to
5 and ra AThe i BT EAET 48 QiR conghoh, Bmosshed sRiy™ Sk oo
for R1;30( bhetegocoigeatlyartion of said reaction medium from said reaction
zone, said reaction nediumportion containing water and organic acids; (c)
stripping at |least part of water and organic acids fromsaid reaction

medi um portion; and then (d) returning at |east part of the stripped
reaction nmedium portion to said reactir zone. [ 0014] In one enbodi nent,
the stripping (c) includes reducing the pressure of said reaction nedium
portion to facilitate flashing of water and organic acids therefrom [0015]
I n anot her enbodi nent, the stripping (c) includes passing a stripping gas,
convenlently alr through sald reactlon nedlun1port|on [0016]

- o,
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i sobut ane or cycl ohexane. [0021] In another enbodi ment, said hydrocarbon is
an al kyl aromati c conpound of general formula (11): wherein R4 and R5 each

i ndependemOl291wm@pa7eésent s hydrogen or an al kyl group haviPag/udSe@aioisone 4
carbon atons, provided that R4 and R5 nay be joined to forma cyclic group
having from4 to 10 carbon atons, said cyclic group being optionally

subst i t ut edpoamMbRaepr esent s hydrogen, one or nore al kyl groups having
from1l to 4 carbon atonms or a cycl ohexyl group, and said contacting
produces a [#p8F opSrisstilaibomescgents rdqavagsratalats(Intde prfugiiseid. Rarchirgc afid. R6
have the s ?HFS pA&RNLAG ﬁ?drb@llcfrfer 5@441 aanﬁlﬂ )Olueﬂl%ﬁg ic GRIW e bMori@ fdron

al kyl aromati c conpoun enera ormula (I1) iIs selected from et hyl
benzene, ctrmféwede,setlﬁlbtﬂml%emﬁlelfurstél@mse r'g [alye nefEeqidye homogencous cleavage

p- met hyl - s I hexyl benzene, and
cyclohexyl%gn %%e “%%%%Ti%%m)gﬂ#@%@ﬁxkgyﬁkﬂ%ﬁ§§g§%u$ﬁgﬁher i ncl udes
convert ng [4438] hydy elpebbxhetﬂm@hedusrmbat dar\Qse iimttle plhmm: o&nek-butylaéndewy de or

ket one of tbh e 2R5, ( t he
sare. meani o0 HAL inch Q0¥ e ST ap W Gty BT ot
DRAW NGS [ @Ih24és d%sglheé 1r1U $ Pateht Dw 4RAY? I@N(Tokaca), Mycdemicadisdosuox o fOhabiicio s
process accordin #hfo a ft enbodi nent of the invention. [0025] Figure 2
is a f|OMIaF88P5 &F“@l ﬁ béSFbon oxi dati on process according to a second
enbodi nent [@f60t he TlhB\/tﬁ‘VEtntl@rn w1[1 G0R6be Micgespertidulbdy degribgh withotefekdnge acelid €

acid and E ; conce tratl t tige 8n ﬁ;reantin.th oxi dati on of
sec- butly)l b PSHRE 198 %5““{1% % RUESS G110 § O P REDMUBBI NS 98° k Pa (100
psig) accomthmpldo the process of Exanple 1. [0027] Figure 4 is a graph
plotting acetic acid a NHPI concentrati ons a%FIHSt time on streamin the

oxi dation 6$06sBp jl30 @Weofﬁﬁegeﬁ@em@te BB stpricfibp T diAmeta iepd 04 oter i ¢
pressure) RGY BﬂNﬂngyﬂﬂﬁlﬁllﬁﬁm@I%emmk@ ido a PP Z8LtoF B RittPa kird 9r aph
conparing the SBB conversi on agai nst tlne on streamfor the processes of
Exanpl es 1 thepgoupleoms ¢l etﬁagtptlég Bort 31dz qpndgiRer OBl IRetageE POt YiBlenzene
hydr opeg OX'réfﬁox/aﬁBﬁfHeaétgﬂ ﬁf&tdo\ﬂ{ehbé Rgakfisdd a?"?lﬁo ﬁ%ﬂ‘éﬁ& %&%&f@ﬁh hﬂﬁ% eFH QGESSEes
of Exanples 1 and 2. LED DESCRI PTI ON OF 0] The
terms "grodipw, rafeméaﬁ(b@q/mmu@rfér 5 guighiasi t Tleerreactegrveas epadbrespureed wat glemgplytq n
this docu r by 1S
defi ned tgﬁgépmggﬁglCaf&ﬁ&im%%mgggﬁggﬁé%ﬁﬁgﬁﬁéyﬁe%%@agﬁg&%M%g£?gJ§% %arbon
at ons and Wiheohhereepctva thinperatnie voasanahed thmgasoydslswch@rfdommewg@ywl dicand
aromatic or ic.. " Sti . h I r i cal s
i ch ot SR AT RS o SR BRRY | o B S S LB
subst i t20t echewNHRI, adceticeasd amheeat:timntdmmﬂangrsomfpeaoh sWnlele eveat nleeasdd bmgas

non- hydr oc on. atom o group has been.inserte i5-hin t.he roc

radi cal . a@@ffﬁﬁgmﬁi Q)héwb hott fé n?ﬁqht elg%gﬁ@g%eg%g %$W§ g {odlc
Table G oupsronetogfnphgyted NP dioS@hosea measGioerents. a|FoaNtdtteErhgﬁlpﬁ§IKlaflgFlmws
63(5), 27 (1985). 0 The pres i nventj vi des a process for

ot 0 2i ng THYN BRSO A6 SRV SoE b ORar i Y B Syl edre g fedne wes

ket one, carbaxydft.cwasd @le &ractdt Ieardaonsy, id xﬁasa;tépféssuﬁlz&l g ol ﬂ(é&:%ﬁteﬁ?t@ Pahtdve@s
contacting a reaction |un1conpr|5|ng a rbon wt

oxygenddnt &/%Phg d&s Pt FedernoR FgHe 3arfﬁt9nt bRt mlééoeﬁee Bt the yst
conpri si Ng cgne¥ediiof dkdppeerdh 1t1bE ﬂﬁ@@fh@'beéﬁﬁﬂy bfith hdst @@%@W&et?ﬂowaer ein
each of Rl and R2 is independ entF sel ected from hydrocarb and

subst i t ut edUAgEVHiERHHY theraa%ﬂ%aatdscOwtrﬁ@nfutlwpzfeor@actrbmwab&ﬂ PPBY the groups
SGBH, NH2, EQEH?Q@ NO, or the atons H F, C, Br and |, provided that Rl
and R2 can be l'inked to one another via a covalent bond each of QL and Q2
is i ndepend®é¢d] y Jép erocesd of Examids 1 @ roReateds futCRE: the testbestz I AtrAEM@Spheyic

i ndepengen : d t he
por odi e TREATEYBILPR bl O ot Sare iy B B PRIRGE B Bl (O3,
and R3 can pmsmmyloﬁﬂ@aheceeintabiﬁiaeé ofhendlglg ails wqreofsppsed grvent bwec)ontensraetdl for
R1. [0033] , | t, (o] h y is
oxi di zed t &7 R SOFPERNCIGARRT iy P (LERSE AR Manb el BLOGRLRAR, | 3,
wat er and ouatglgnd mealgdldszsisexﬁmetI@HBE Iyefaw-:trfalt thd ﬁass 3hyoupr @dbictest, thSianae asat er

ont e onn Ty BT IRV o SR Gt B T S e BP0 TR Bob on

zone and at | east part of the water and organi c acids contained therein is

stripped fromreaction nediuntportiont“ﬁhe stripped reaction medi um portion
can then be returned to the reaction zone. In this way, the anmount of water
and organic acids in the reaction nediumcan be maintained at relatively

| ow | evel s, typically below 50 ppm so as to minimze |oss of the cyclic

i mde. Fwdrocarbon Feed [0034] Usi ng the present process a mnde group of
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hydr ogen, one or nore al kyl groups having from1 to 4 carbon atons or a
cycl ohexyl group. In an enbodinent, R4 and R5 are joined to forma cyclic
group hawagofw@m’d to 10 carbon atons, conveniently a ®¢Tiush@ps400¢ oup,
substituted with one or nore al kyl group having from1l to 4 carbon atons or
wi th one or nore phenyl groups. Exanples of suitable al kylaromatic
conpounds apgs@ihpmlpdenzene, cunene, sec-butyl benzene, sec-penty-I| benzene,
p- met hyl - sec- but yl benzene, 1, 4-diphenyl cycl ohexane, sec-hexyl benzene, and
cycl ohexy! BERABfENtry WK SR ppipl dyEined e Eximep e | P hexyd pethe é%eulmév Hegpe-
preferred. yl fadiidnlto %-{rﬁﬁmg%céﬂeql@fdsﬁfd?ﬁ’ thelrBtiod Middle, £35F p%ﬁ%’feethgﬂlr%%n@s are
joined to forma cyclic group, the nunber of carbons formng the cyclic
ring is frdnpughthe I@ﬁctlmweveue stiifsaqut thengpareaily Pt 8| wateraglyoy sonaetadr asnp b
substltuenﬁﬁmanEHRQ§l [core al kyl groups having from1 to 4 carbon
atons or one or nore p en groups, as in the case of 1, 4-
diphenybcy@ﬂEbeaﬁéePFUUSS%Whmmbmempn&dmngabfEnbmdﬁﬁumaBOEMandhK?$a¢énatic
conmpound of e 2 y

ol ko1 ati ng S OREl i RTHeR sk b chiegRES R KhPENARRRRRE 103 p RS e
conditionSuanmmﬂm(mhegphesﬁna£o®kraohekemnmemﬁmusemama®gmtﬁmﬁumhr@wﬁmeolite

beta or nore rabl at | east .one no . Si of. the 2 ily
(a5 det i ned BIoueridodpreyias vl Bomar it oherecSHEiR S yrpret (Gl

t enper at ur eatalfystfin ciAredetiot vee QD Gat plro&bﬁdlfroﬂlaﬁfﬁﬁ,lysfs@md exxaipldel e toveasmrazout
1000C and about, 2000C al§%§PSﬁWe of .7000 kPa or less, for exanple from
about 1800 CPU KR 2AEHE! for fis¢x1atin 1§15 1°Rour | y space vel ocity (WHSV)
based on Ciajeky ! amegsmmhvﬁilorbeahma saleetirtityOtol s@shit@baitneS By dtbpetoxideor
exanpl e betmeen about and about 10 hr 1 0036] The C4 al kyl ati_ng agent
conveni ent (§BRERLT Eéaénpé%s 1) a0 arg, FRMaTGA MRS Srf@d On Ainilbetsegriiim Figure

but ene- 2 015 Rat TheX S QohRBNROfas a0 @) Kbfdcadd YALA AR pFfirehR@ iPExaRbIObef i ni €
C4 hydrocarbon m xture contalnlng | i near butenes, such as can be obtai ned
by steam crHg@RiSHg s & Wanefiend boin e Exgrknk o oGl Bmdelin Gremplaght FP&% in

cat al ytjisc QBQEﬁkﬁQﬁ%BmHQQQJUﬁﬁmﬁ%@s&%ﬁﬁﬁnﬁ@&kﬁﬁﬁ%Eﬁﬁﬁﬂﬁ&%&ﬁ%@ﬁﬁgmgﬁBB
conver si on of oxygenates, such as methanol | ower ol efins.” For exanpl e,
the foll owcﬂ@/e@mnwymoe@aw@owww@r ddogy H)Og@rﬁemll qtyospherid prpysere; mdigayng

refinery e oot i 1] efelo S for
use as theq'%d als% at%%?é%%@%%@g% ngrga gglg\%rsgénc{eug%dg{ﬁgg?ng@rt aﬁ%ﬁ%ﬁﬁ ene
stream Ramﬁﬁmmﬂaimﬂéﬁhekpnomhﬁ@mof renmai ni ng after sol vent extraction or
hydr ogenat i v t n rom.t ru tea ked te
strean an&&%a fi r]13§11 gn?l!fj %jovr%o ﬂlf(lzt {rpe\?'rgﬁd %Hpgqu ?Sb% prpeet(rér{I@a\%/lFe & gat 21? I ene
and i sabut erdatianoan ligler cprassjmessb@amkbr otk dtab bk exicsddr ealmut e{cc@%vk] lobsnofa

further the al kyl aromatic ¢ ound o ener al rmul a
(e B ReEg oy SRR SRS B P ST B e SRR s Bles SD Mt
hydr ogen |@fh?aummm§&md@d?hnﬁ;@aﬁgm@geg@mm&ub?&unaﬂ&?mﬁh?aaﬁ?hys®n%$M&h
conpri ses a ast one netal havin rogenation activity, ica

sergcted fPﬁﬂ?fﬁ@ WB@B”E%ﬁ%P%F?ﬁbﬁéagﬁﬁw‘hdlun1 ruthenlu%] nygkel a%d

cobal t, angoos7pryswiilel theq)rés&ﬁrlgadmlsn axd d@nr@&@rtiealan@alvusﬁgecalbw&@fdn@mto
act|V|t typlcally at | east gngpnn ecul.ar sieve of the MCM 22 fam |y (as

def i ned™belP#rfularrHRbadiAtiy {rasg OF prdians skilh iy Higi vl lbam%m@étdthatmémwn

t enper at ur g.n@f i1¥POWt vardQas iRt ARRULiBSARGatcd RIS S HEChAS reBR Uthenl Qbkcfcfcabout
7000 kPa, a benzene to hydrogen molar ratio of about 0.01 to about 100 and

a WHSV of aboild bomade todely ot anmeded[cé@@s]foww@r%demwmz the g Seopadler i al
(or ' naterméhﬂggmgg%nhg}422 famly" or "nolecular sieve of the MCM 22
famly" or "MCM 22 famly zeolite"), as used herein, includes one or nore
of :  nol ecul ar sieves made froma conmon first degree crystalline building
bl ock unit cell, which unit cell has the MW franework topology. (A unit
cell is a spatial arrangenent of atons which if tiled in three-di nensional
space describes the crystal structure. Such crystal structures are

di scussed in the "Atlas of Zeolite Franework Types", Fifth edition, 2001,
the entire content of which is incorporated as reference); nolecular

si eves made froma common second degree buil ding bl ock, being a 2-

di nensional tiling of such MAW framewor k topology unit cells, formng a
nonol ayer of one unit cell thickness, preferably one c-unit cell thickness;
nol ecul ar sieves made from common second degree buil ding bl ocks, being

| ayers of one or nore than one unit celd- thickness, wherein the |ayer of
nore than one unit cell thickness is made from stacking, packing, or

bi nding at | east two nonol ayers of one unit cell thickness. The stacking of
such second degree building blocks can be in a regular fashion, an
irregul ar fashion, a random fashion, or any conbi nation thereof; and



MCM 22 fam |y are preferred as the al kylation catal yst since they have been
found to be highly selective to the production of sec-butyl benzene, as
conpar ed wot2b1wdaz276t her but yl benzene i soners. Pref er abl yCTiuseoomboul ar
sieve is selected from(a) MCM 49, (b) MCM56 and (c) isotypes of MCM 49
and MCM 56, such as I TQ 2. Hydrocarbon Oxidation [0041] The oxidation step
in the presgosenpraagess I s effected by contacting the hydrocarbon substrate
wi th an oxygen-containing gas in a reaction zone and in the presence of a
cat al yst céﬁﬂiﬂéﬂﬂ&ﬁa cyclic imide of the general formula (1): wherein each
of RL and R2 is independently selected from hydrocarbyl and substituted
hydrocar byl radicals having 1 to 20 carbon atomnms, or the groups SOGBH, NH2,
OH and NO . or Ahwoessofas oMidizmg chydrpgartpido [thpeasigsrpading hadropRroddnl aRphdan be

| inked to SRVAL - COV ) : . and Q2 is

i ndependen? Ptgnegg%é%?gﬁy‘??%fndl%?m%%d’ glggroe:%g?&g%%hn%f Xand Zis

i ndependentdy sedngsctiegia frgagnorOne@umGldmpriNpg R lyddcabemwith onoky Gneneptathing  t he
Periodic T ; i.5. O or . is 0 1 r..2e 1i -1, or.2: mi to 3,
ond 78 can te tangeebfort 1l offiy fuskSeitug o Sebipe bRt o B im i i f 1 o,
R1. Convenigemtdlyormaéal): of R1 and R2 i s2008EM244- PCT i ndependently sel ect ed
fromaliphatic al koxy or aromatic 2 50xy radi cal s, carboxyl radicals,

al koxy- carbonyl radicals and hydrocgrbon radi cals, each of which radicals
has 1 to 20 carbon atons. [0042] Gemerally, the cyclic imde enployed as

t he oxi dation catal yst obeys the gemeral fornmula wherein each of R7, RS,
R9, and R10 is independ el ec from hydrocar byl and substituted

hydr ocar byl radicals having 1 tp/ﬁgegé{bon atlons, or the groups SO3H, NH2,
OH and NO2, or the ato H F] A, Br gNd—tY |each of X afigl Z is

i ndependent|y selected\fromCl. 8, _CH/ N, P gnd el ements of Goup 4 of the
Periodic Table; Yis O 1K r§‘6 1, or 3, and 1 is 0O, 1, or 2.
Conveniently, each of R7, R8, LR9, a R10 i sdi ndependently sel ected from
aliphatic al koxy or aronmatic al koxy [fadi cal s, "carboxyl radicals,

al koxy-carbonyl radicals and hydrocafpon radicals, each of which radicals
has 1 to 20 carbon atons. [0043] In one practical enbodinent, the cyclic

i mi de cat alwhseirC e4gar HSRS alNNYAT i@ X@ipththilyiselectédNiB) hanekails] phéfsabsahiad
present in_ the reaction zone in an anount between about 0.0001 wt % and
about 50wt dydrecrEhy] dadigdy g Talyodh cappor ajrot ok fomyBegrovPp9gH. dytiz (bl and

hydr ocar bomsubstb@tife abBQ441F, TheBP X HRr&RdQf thithe fdeoGarRamkssRsbiat e is
typically conducted at a tenperature between about 200C and about 3000C,
nore parti GO IVR 1ovpledborout 500C and about 1300C and/or a pressure

bet ween abyt +@P 5 & ANSlAERIA QRO Bm (TRTEE N2aRd CRUl ar |y greater than
500 kPa to about 5000 kPa and/or an oxygen concentration fromO0.1 to 100%
vol ume % gedheafaf and % isondeppedentlyp sql@teétiymm C16, ¥}, dhéd gl clpryegte rof Grouprbof
oxygen-con ﬁ%h§$cg%ﬁe These conditions are effective not only to affect

t he desired oxidation of the substrate but also to generate significant
quantiti es Yok Chot®Hwat er and organic acids (e.g., acetic and/or formc
acid) in t@qséqaggjon medi um Thus, to reduce the | oss of NHPI through
hydrol ysis, a’sfrp’stream of the oxidation reaction nmediumis renoved,

ei ther contlismyousl2y or intermttently, fromthe reaction zone and is then
stripped of v Haﬁjlg conponents, such as2008EM244- PCT water and acetic
and/ or forM ¢ aerd"“The stripping is conveniently effected by reducing the
pressure ofR’thebasdnypf dicreadins (aditas,idridpatee afohashbtaigfooR';t he vol atil e
conponents. Additiona;%g,.or | t rnatively, %%strL pinﬁ as can, be passed
through t hés| | POV P8hPerioh Phsaith ' RPIBT T syB IS b 2 nifdh ERELOD
Sui t abl e styddRR NBtiGASAGIdINCkMeent B0 ¥EIdA- cont ai ni ng gas used for the

oxi dation step, as well as gases inert to the reaction nediumand the
cyclic inmi @ cattHPRiag at le3st parhel yieten i agrdticacits ronoenid, saetian msAiung pagiopy o |
of the flugh@as,fromthe oxidation reactor may be used as the stripping
gas. This flue gas is mainly oxygen-depleted air and conprises the gas

exi ti ng3t hédr ealtureing pdpmst afrt Afsaif irachghingdivm Rgrtien te 19 153GigaAMCont ai ni ng gas
and the hydrocarbon. The flue gas nmay be treated to renove water and/or
acids. Preferably the flue gas is passed through a chilled condensor and/or
a sorbent bed to renove entrained water and/or acids prior to contacting
the slip stream [0045] Typically the stripping is effected as a

mul ti-stage process, for exanple by IDVkTing the pressure of the slip
stream and then passing a stripping gas through the slip steam [0046]
After stripping of the slip streamof sonme or all of water and organic acid
inmpurities, the slip streamis returned to the reaction zone, normally
after drying the slip streamusing, for exanple, a guard bed. In this way,

L T v T T o o, N 1 e 1 T



di sposed oxidation reactor 12 concurrent with a conpressed air stream 13.
The feed 1 1 and stream 13 are introduced into the reactor 12 near its base
and a |i gupDaomi4ei7daed ef fl uent stream 14 and a fl ue gasPETASaM9054080 e

wi thdrawn fromthe reactor 12 at or near the top of the2008EM244- PCT
reactor. The oxidized effluent stream 14 is recovered or passed to the next
stage of theoganvozasSsGT While the flue gas stream 15 is cool ed and then
passed to a condenser 16 and a knock-out vessel 16a for the renoval of
entrai ned Wat er Thopigass ©f seingd. whercinrthe stippiae Kdpeledes vedrchyg thapresfure of
condensed éaia%eﬁc;lﬂrﬁednﬂ%oﬁ@l%ﬁoof#aénia{efﬂaem%o WA aala%a%ﬁi@qgiamr_eﬁ@m! s a
stripping gas 17 conposed of oxygen-depleted air. [0049] Conti nuously
renoved fromthe reactor 12 under the control of a valve 19 is a slip
stream 2 1,of t j.dat | e [ [ : ] LS, passed
to the top3bf aﬁg%?ﬁ%%gfﬁﬁﬂﬂﬁégg%é: s?%?%%?%&xggfﬁﬁhﬁégFiaﬁﬁ%és%ﬁgﬁg%

stri ppi Ag gapphg gisthionplestedadtivnonadhven patieom of t he col umm 22. Thus as the
reaction nedium fl ows down through the colum 22, the stripping gas 17
passes countercurrent up through the reaction nmediumto renove water and
organi ¢ acidds prhodpoeds diclding, tvhecmxshidatrippimgprocegsiseskire purified reaction
mediumis renoved fromthe base of the stripping colum 22 and returned by
the punp 18 to the reactor 12, while the used stripping gas is renoved from
the top of 5t he Thd pivtes? 2f @t Bags@dmt 4 rvoiegdin daifl utriphe @orROBpSRE a? Raftar
renoval of water _and organi ¢ conponents prior to venting to atnosphere.
[0050] ‘A SBB%WHOEﬁ%H%?ﬁ%HPgﬁ?f?ﬁ@“ﬁ?@%ent oxi dation process is shown in
Figure 2 and differs fromthe process shown in Figure 1 in that a portion

of the conmpressed air stream 13 is used as the stripping gas 17 fed . to the
col umm 22. O n adbf Piogsss ohclimh g Whergiidhsalelpast gostign g5 e €8 FxdtifsviBe fR6titat er
and organi o@Cis dRaeikd AnRE walertah@of hdi® BERHShIRAN béingdRskd RQalSEGhping
stripping gas before both streans are vented to at nosphere. Oxidation
Product [08%1] The product of the present oxidation process depends on the
nature ;Qf the hydrocarbon substrate being oxidized but in general is a
hydr oper oxi de, al cohol, ketone, carboxylic acid or dicarboxylic acid,
especi al | y7a hydhopweesi deany| mesding rigime paassine thevitiignpingh ) Hy ¢pdigicdon a
substrate kgua?ggﬂﬁ e, the oxidation product conprises tertiary butyl
hydr oper oxi de ichhis useful as an oxidation reagent and in the
production of propylene oxide) and tertiary butanol (which is useful as a
gasoline additi . en . bstrate | cl.o ane,
Phe.oxi dat fon pl BeRISt ey teatu bl Sp i AR0 RAEERBHRES WBI LI RURLAIRIE S
cycl ohexanemppedGyadtioh exyiumhyediroped exirtieg (d. r eadi | y deconposed to additi onal
cycl ohexanol and cycl ohexanone, either thernmally or with the assi stance of
a catal yst. Cycl ohexanol can be oxidized with aqueous nitric acid to
produce adiopi ¢ @kd @rocesiothuny preceding elais Owhertintdakl Syetit hdgicSobafs ¢l @nerdl, 6,
wher eas cy Ithx one can be converted to cycl ohexanoxi me whi ch under goes
aci d- cat al y784'% rangenent to produce caprolactam a precursor in the
synthesis of Nylon 6. 2008EM244- PCT (J054] Were the hydrocarbon substrate
is an al kyl aromati ¢ conpound|of the |general fornula (I11), the product of
t he oxidation reaction includes a h groperoxide of general formula (IV): in
which R4, R5 and R6 hate the ppaning as in formula (11). Preferably,
t he hydroperoxide is seC>p ReAZene dr oper oxi de or cycl ohexyl benzene
hydr oper oxi de. This hydroferoxide can t @u_hqrconverted @iy) aci d cl eavage to
phenol or a substituted p and anﬂ;k ehyde or ketone of the general
formula RACOCH'R5 (V), i Xangd R5 have the sane neaning as in
formula (11). [0055] Igf one { 'ngEt, the al kyl aromati c conmpound that is
o]

oxi di zed i s cycl ohexyl benzeng, the i dati on product is cycl ohexyl benzene
hydr oper oxi de, and the cl eavgage pr ct conprises phenol and cycl ohexanone.
The crude cycl ohexanone and crude phé&pl fromthe cl eavage step may be
subjected to further %?ifgca;ion to produce purified cycl ohexanone and
phenol .25A sdierciibeechpol ki Rat Rorandr Beesindepepdpds  selsgied j feonpdeydiocsrbyleand o, a
series of djSki ' - I | from
ot her - speci o BB B A B P et ca
t o hydr ogefftt.iandhNOn ovfrere thetatorasovia (L, Brt andd; phenol . Such hydr ogenati on nmay
be perforned, for exanple, over a catal yst such as platinum nickel or
pal | adium [0056] The cl eavage reactiorris conveniently affected by
contacting the hydroperoxide with a catalyst in the liquid phase at a
tenperature of about 200C to about 1500C, such as about 400C to about

1200C, and/or a pressure of about 50 to about 2500 kPa, such as about 100
to about 1000 kPa and/or a liquid hourly space velocity (LHSV) based on the
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i ncorporated herein by reference. [0060] The invention will now be nore
particularly described with reference to the followng non-limting
Exanpl es wioRofiigea7das 3 to 6 of the acconpanyi ng drawi ng®CTHES20M91084000 [ 0061]
150 gm of sec-butyl benzene (SBB) supplied by TCl America and 0.16 gm (0. 11
wt % of N-hydroxyphthalimde (NHPI) were weighed into a Parr reactor fitted
with a stinppegemifaeramocoupl e, gas inlet, sanpling port and a condenser
containing a DeanStark trap for water renpval. The reactor and contents
were stirr &eFhaal X opl £ srindgnandepty spiestodi fam i Br@deny. Krand clamswisohGaowr4 9f50

cc/ mnute frpenoft dties. The reactor was then pressurized with nitrogen to
100 psig (790 kPa) while maintained under a nitrogen sparge and was then
heated to 1288 0 n the reaction tenperature was reached, the gas was
switched fg ngqthgpgﬁ@ to air and the reactor was sparged with air at 250
cc/ mnute or ‘4" hours. Sanpl es were taken hourly and the NHPI, acetic acid
and reaéti dm dbnwéntrati ons of each sanple were neasured by gas

chromat ography for conversion and selectivity and HPLC (H gh pressure

| i qui d chromat ography) for NHPI concentration neasurenents. For water

anal ysi s Kafl FTmsmeKmanafysjqnmaéngsmdm,Aﬂmeﬂn4ahodwﬁp inhide gamprvas N-

swi t ched b%%é, gro en and the heat was turned off. \Wen the reactor had
cool ed, 8”%@%? §0ri zed and the contents renoved. [ 0062] The results
are shomn in Flgure 3, fromwhich it will be seen that the NHP

concentratl ed fram 1100 mat the be ani n the test to 185 ppm
over 4 hourd GERCRESaniccny piredRE el reto ril Conde i Gl R Bt f Fom
zero to ab@éﬂﬁ e BPBouBACTRb Shodt { V063 reThBIyRHOGEDSC Rfabbxanpt® 1 was

r epeat ed, but with the test being run at atnospheric pressure (100 kPa) and
the results are shown in Figure 4. It will be seen that, at atnospheric

pressure (460 kfﬁ@pm@&@kﬁ%nﬁ%hﬁe&ﬂ@cﬁﬁ@e&miﬁﬁ@&d%ﬁhﬁ&n@ﬁﬁﬁmﬂ%ﬁ&ﬁ%ﬁ@hzNefy
| ow concentration and were conp Ietelg renmoved fromthe reaction m xture

maki ng t hemiasmy el oaw) 180 «Ba abayt7980 kire piejaarhdy goonsS9rkPe eabqupt000 kRa.f act  f or
the fingt 3 hours of the test, the acetic acid |level was below the
detection limts of the S chronatographlc anal ysis, rising to only
302008EMR443 PCTTlm)mrpqqsw%@mmreasctlnwlmm where@delddwdtog@bet eraeprises Abatipe er 1)

by the end tion to stripping acetic acid
fromthe rgg%%$%ﬁeﬁ¥§9ﬁ?g1ﬁ%u&+ 5?@%%%%% the air flow ng through the
reaction mxture strips out the magjority of the water al so generated as a
by product ,of t i.dati [ 006 Pl Lcen tion during
the test Ole j?ﬁei ﬁéjsg f%{;'y 8{1 F?lglmls logn ﬁurw@? lfs_liél (?r ga n{\}a(?llges l'I'le seen
that the ce&gentmﬁmmdmpmmdwﬂghmemﬁnmeu(ﬁht at 1100 ppntand drifted up
slowy during the test as other volatile cqnponents were stripped fromthe
reaction mxture. Thus, at |oyfprejsure, th nost of the acetic acid and
wat er renoved, the NHPI catal i n\t he peaction ves was protected from
hydrol ysis and renmai ned closé\to it sth%;ng concen Qﬁatlon and avail abl e

for the oxidation reaction, 6 version and the selectivity
to sec-butyl benzene hydro roxi de ( SBBH anples 1 and 2 are conpared

in Figures I rSsion
was adver sé‘?l yl%g]fdlf{e%:ntd% %%ﬂ nﬁg& Ilﬁ&(ﬁ? rd{ rée%sm'lstglrhg%g ed i aﬂ%ﬁkyﬁ %‘% gﬁglﬁ {e}g@elam ng
from 26 wt % 4tarben 2401’n$)l11>l'Q9/1d6d i RirpeR 1mti30bedninyd msfovm %ycdlc@mﬂtaemg from | oss
in converS|o n 6

el cotivi 1y DenseohedSnyif HrER I 3REE GEAME SHERR SRR Fentoo

psig ard aﬂmahegdne pReCOrpN@s sﬂxybgroum&aemg iftogn t ’m&t carlbml SBBHR selckhtiw igtoppnas
set by the S S|on sel e ion of pressure at
These’ r eactlomCamiclTenea bRt it Emsidibcul rs, i ¢ voul d
appear to be preferable to o e the oxi dation at higher pressures,
especially if this can be a i eve wi thgut excessive loss of NHPI by
hydr ol ysis. The outboard st{i ppin essuposed (hgrei n provi des such a
nmet hod of maintaining the h iC adents wat er and acetic acid, at |ow
level s while allow ng the v oxi datCen-process to be run at high
pressure. [0067] While the present invention has been described and
illustrated by reference to particul ar enbodi nents, those of ordinary skil
inthe art will appreciate that the invention lends itself to variations
not necessarily illustrated herein. For this reason, then, reference should
be made solely to the appended cl ai s~ For pur poses of determ ning the true
scope of the present invention. 2008EM244-PCT PCT CLAIMS 1. A process for
oxi di zing a hydrocarbon to the correspondi ng hydroperoxi de, al cohol,

ket one, carboxylic acid or dicarboxylic acid, the process conprising;, (a)
contactlng a reactlon nedluntconpr|5|ng a hydrocarbon wi th an
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mis 1 to 3; and R3 can be any of the entities (radicals, groups, or atons)
listed for RL; (b) renpbving a portion of said reaction nediumfrom said
reacti on worre10/@2i7d reacti on nedi um porti on contai ni ng RETAS2@@5490gani c
acids; (c) stripping at |least part of water and organic acids from said
reaction nmedium portion; and then (d) returning at |east part of said
reacti on nmedodRNpRrEdon to said reaction zone. 2008EM244- PCT 2. The process
of claim1, wherein.the stripping (c) includes reducing the pressure of

sai d react ibWhifR&i .JmapdRt haig thepapgdepning peinfforayi - of water and organi c
acids therefrom 3. The process of claiml1 or claim?2, wherein the
stripping (c) includes passing a strippin qas t hrough said reaction nmedi um
portion. 4.15TheTht pweess oprlagn ditmvBereipserdedliylayamatiseqninppnh gf gensrat dorprulases
air. 5. Th ' ' y j | Weloll 3
conpri ses tlp{sgglgftédaﬂ{))n&%%%ﬁé%?&; Flglé&fsgseé&%‘tﬁgén? ’hsggkéehéilﬁﬂc%%@ig%%&%@. The
process 5of setaitytb&zensh brdediphenflsydohekams sechextibepmensf anfd cyeogasibexdens.ng t he
reaction zone is treated to renove water and/or acids therefrom before
bei ng used as said stripping gas. 7. The process of any preceding claim
wher ei n t ha6st r Tixpipageefsc Jof | daiooriduct ethimnl& guidufiathet yindddisd agertifp, thkhe

process of .a recedi | aim. .and further risi drying at .| east part
bt “the- st ShoetRICH: i AV ined Bk LR o FBTR drief e 80 e GohH S BRBE e o
of any pre®tdoog,k] @i)nn widvdrkdiand Rahalcalycdaing nicanide aoheysndld@). general for nul a
(I'1r1): wherein each of R7, R8, R9, and R10 is independently selected from
hydrocéPbyI and substituted hydrocarbyl radicals having 1 to 20 carbon
atons, or firom rthe @GoRuUPOfSERIM NHavhedth and NI peroxide OR tiRgoRk@BEnzthe F,
a, Br, and |; 2008EM244- PCT each of X and Z is independent]y selected from
C, S, CH2, hxfroperaxide endnstid skgfeneaipuyclehgrneite vibishi dagcessTWiter semngises of
OH Kk is Ogdefhdrddenating aldydibBexBnond to foduee flither f@oPr ocess of any preceding
claim wherein said cyclic imde conprises Nhydroxyphthalimde. 11. The
process of any preceding claim wherein said contacting (a) is conducted at
a tenperature of about 200C to about 1500C, preferably about 700C to about
1300C. 12. The process of any preceding claim wherein said contacting (a)
is conducted at a pressure of about 100 kPa to about 7000 kPa, preferably
about 500 kPa to about 5000 kPa. 13. The process of any preceding claim
wherein said hydrocarbon conprises an al kane or cycl oal kane, preferably

i sobut ane or cycl ohexane. 14. The process of any one of clains 1 to 13,
wherei n said hydrocarbon conprises an al kyl aromati c conpound of general
formula (11): wherein R4 and R5 each independently represents hydrogen or
an al kyl group having from1l to 4 carbon atons, provided that R4 and R5 may
be joined to forma cyclic group having from4 to 10 carbon atons, said
cyclic group being optionally substituted, and R6 represents hydrogen, one
or nore al kyl groups having from1 to 4 carbon atons or a cycl ohexyl group,
and said contacting produces a hydroperoxi de of general formula

(I'V): 2008EM244-PCT in which R4, R5 and R6 have the sane neaning as in
formula (11). 15. The process of claim 14, wherein said al kylaromatic
conmpound of general fornula (Il) is selected fromethyl benzene, cunene,
sec- butyl benzene, sec-pentyl benzene, p-nethylsec- butyl benzene, 1,

4- di phenyl cycl ohexane, sec-hexyl benzene, and cycl ohexyl benzene. 16. The
process of claim14 or claim 15 and further including converting the

hydr operoxi de of formula (1V) into phenol and an al dehyde or ketone of the
general fornmula RACOCH2RS (V), in which R4 and R5 have the sanme neani ng as
in formula (1). 17. The process of claim 16 wherein said hydroperoxide is
cycl ohexyl benzene hydroperoxi de and said ketone is cycl ohexanone which
process further conprises dehydrogenating the cycl ohexanone to produce
further phenol.
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