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(57) Abstract

An emulsible polyolefin wax having sufficient functionality to be emulsible in an aqueous medium, a melt viscosity of less than 1,000

cps at 190 °C, and an emulsion light transmittance of at least 10 % at 525 nm with a 20 nm light pathlength.




-2- BRI EF DESCRI PTION OF DRAWNGS Fig. 1 shows a plot of clarity/Klett
nunber of an enul sion made fromthe enul si bl e pol yol efin of the present

i nvention QE¥5§Hth a non- enul si bl e pol ypropyl ene as a functPoF 8?9/983%‘
pol ypropyl ene's nol ecul ar weight. 5 - 1 - DESCRI PTI ON OF THE
| NVENTI ON AND PREFERRED EMBODI MENTS The present invention provides for a

hi ghl y-emul si bl e, functionali | | xceptionally high
enul sion clarity. More speci fﬁ@kﬁ%‘ﬁ%g%@w&%& devel oped to
functionalize a comercially-avail able, exceptionally |ow color polyolefin

wax starting material wthout substpfippbF INveEdBbN1Y itS aesthetic
properties. The highly emul sible polyolefin wax produced not only forns

high clarity ermul gjons for., a variety of es, but also acts as a carrier to
enul sify other m%@%’ﬁ*ﬁ“&ﬂ?’?”“ﬁ’&r@lﬂésé? %@P‘é@?@é’?fy VW MOTSf t he

present invegtd ' EnvRh AN SRR ' eﬁ%} | Wg,g‘ﬂ_[o j y@;{{ﬁ;,i n
wax (herein eéﬁuﬂi}salll%ltéﬁpol yoﬁyefi n %B)}rf‘exﬂ?ﬁﬁg o?%‘#léi?"re en@o %’ﬁ%n ,hct e
ermubsi bl e pokinolsidnis wanvbe prepareduf fi ci ent functionality to be emulsified in
an aqueous 5 medium a nelt viscosity of less than 1,000 cps at -

190[err]C, and an emulsion lig @'&?‘Ei'ﬁ ﬁ{‘"‘?‘ ast 10% at 525 nm
with a 20 mm |ight pathlength. Ii%Anélgno 'ertogre erre (Iaér)godi nment, the

emul si bl e polyolefin wax has sufficient functionality to be emulsible in an
aqueous medi um akausiblepgivelelin wass are walh knpwp and arerommonly used is@hassy, 525

nmwth a 20 ' I . . her ect of {he
i nvention isP eédﬁ?g%&llags%lp%% s??gg?tg?%%g%nsshiaﬁdt ell(lt - a%%té‘rﬂg?‘?’ﬁﬁﬁ}ae%s?’% I ng
material (hetrdfenm to atsabitame hawingthefollowing bropeiticdn@) sélRatirBoRtefp&atr&]b)
enul si bl e pol yol efin wax above. In a pr eferred e odi ment, the process
coRfri ses relfy melfing rainfi () glicifieswhen corled:(d) lovGuisensity ativstoaboye thromejtiaat er
than about t ‘ggin‘ﬁﬁ Al (& insoluble in water. A "polyolefin wax" as used herein is a substance

having the aforementioned properties and is prepared either from thermal or chemical

degradation of a polyolefin or from partial polymerization of olefins.

In floor polish and other conventional coating applications, the polyolefin wax is
15 emulsified. To this end, the wax must be functionalized to make it emulsible in an
équeous medium. It is also highly desirable that the polyolefin wax emulsion be clear
and colorless so as not to obscure or otherwise tinge the surface which it coats and

protects.

Unfortunately, emulsions of conventional polyolefin waxes tend to be low in
20 clarity and high in color. This is due, in part, to the general lack of colorless polyolefin
wax. The problem is compounded by the process of functionalizing which tends to color
and reduce emulsion clarity of the polyolefin wax. Therefore, there is a need for an
emulsible polyolefin wax that is not only highly emulsible, but also clear and colorless.

The present invention fulfills this need among others.
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et hyl eni cal |y unsaturated pol ycarboxylic conpound (herein "polycarboxylic

conpound") 25 by slowy addi ng the pol ycarboxylic S’W
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starting material, and functl ow y adding a
pol ycar boxylic corrpound to a @P%Sg%‘g‘é?’gﬁﬂgﬂwg%d wi th the bl end.
-3- Yet another aspect of the present invention is the prow sion of a

conposi ti on conpFigsi show$e pletof slabtyé(\sttlnjambef phanemulsionveadeFomther ef er r ed
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nbodi h .
nvent | on | amulRbIegRBAIEITA the PSR GRYETOR FersScuHb? PRI lsiie BOSproBlichE®

enul si on abg)s n%(ﬁén st hE ﬁ%e’%ﬁﬁﬁ@éul&fwé@ﬂ invention is a nmethod of
usi ng the enu wax to emulsify substances. In a preferred

enbodi nent the met hod conprises m Xi the functionallze efin with
a $econd substanceDEqul‘éoﬁquﬁ&Pﬂ%ﬁ%F t R%éﬁ%ous medi um
under conditions sufficient to forman 10 errul sion. The above

aspects of the prgg ﬁPésehtﬂmhbﬁ) providesifer 4 bxghly-&mlkxbiebﬁmcqnmaymtb]ﬁolwlﬁﬁlx
havi ng adequate functionality to be enulsible in water and havi

rel atively iy rhaena IesfFQPﬁO%arlb(r}PS*yefaﬂﬂloF‘GW"%l Morg spesdically. 2B aBP‘ic’&a?g?Stb%xes

Th | si bl 0 h
a goegum ls: gﬂg eg eﬁ(% qﬁlo aﬁ%rrglg'e[rs“ St bI é)[c%}mahigﬁg r@glg} élgvéleﬁ?a‘é"'tt

about 20% pRKkQtdfisd eraﬁaxhywahodteabitarahuylhltéfmgntﬂesﬂhletwrprospemeef é‘habig}xbat
| east about 40% and even nore (Pref erably at | east about 50%,_ I n thet r’rPst
.0 emulsnble polyolefin wax produced not only forms high clanty emulsions for a vanety o

uses, but also acts as a carrier to emulsify other more difficult to emulsify substances.

One aspect of the present invention is the provision of a high-clarity, emulsible
polyolefin wax (herein “emulsible polyolefin wax”). In a preferred embodiment, the
emulsible polyolefin wax has sufficient functionality to be emulsified in an aqueous

.5 medium, a melt viscosity of less than 1,000 cps at _190°C, and an emulsion light
transmittance of at least 10% at 525 nfn with a 20 mm light pathlength. In another
preferred embodiment, the emulsible polyolefin wax has sufficient functionality to be
emulsible in an aqueous medium, and an emulsion light transmittance of at least 50% at

525 nm with 2 20 mm light pathlength.

20 ‘Another aspect of the invention is the provision of a process in which a polyolefin
" wax starting material (herein “stérting material™) is functionalized to produce the

emulsible polyolefin wax above. In a preferred embodiment, the process comprises
reacting a starting material having a Gardner color of no greater than about two with an
ethylenically unsaturated polycarboxylic compound (herein “polycarboxylic compound”)

25 by slowly adding the polycarboxylic compound to an agitated reactor charged with the
starting material. In another preferred embodiment, the process comprises blending the
starting material with a second polyolefin wax having a molecular weight greater than
that of the starting material, and functionalizing the blend by slowly adding a

polycarboxylic compound to an agitated reactor charged with the blend.
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preferred enbodi nent, the wax has an enul sion %transmttance of at | east
about 55% In a preferred enbodi nent, the enul sible polyolefin wax q‘;#ge
present i nWEh#¥/Bf4has a Gardner col or index of no greater t hahCHLSY nd,
nore preferably, it isno 220 greater than about 8. In the nost
preferred enbodi nent, the wax has a Gardner col or of no greater than about

7. Both clarity d col.or are rglated sonewhat to the particle size. of the
Gimulsi bl 6 pol yol of FARE: pAegh OERIRERssRE HREMHn b A PR & 4 forffie
size is the dniirsind4Ademulsitiepslybletih Wak aboly Olies prefrded ehbédiment, Bifeent

I nvention has a Klett nunber of preferably 2 5 no greater than

about 75, norompwsitionrisisn e¢mulsiogr eat er’ t han about 50, and even nore
preferably no greater than about 30. The enul si bl e pol yol efi n wax shoul d

have suffici ent fgﬂﬂpaﬂd@mldsﬁythtmnmﬂ&ﬂ kiR ArovRBNASTUEMIET PO sdhhprisife
type and degree of functionalization may vary according to the application

andsdesi r ed thasmutsioreaboive.i fi cati on. That is, although nore functionalized
-4- waxes tend to be nore readily emulsified, they also tend to increase in

col or and dr op_ | ok ciefier 48h4albe (HhyiidnSH hRY G gt the cHORAOT €€ O

functionalization't re 1s an optimzation of color, ston clarity,
Mv and t he egsigolefin eax ke efmbisiy substaroes Ireapreferal embadimpnt, t methbd| ity to
be enulsified is_i ts_s,apohré:éi cati gn 5 .nunber--the higher, the
nunber, the $RIMRIIseS BN therfunctinnabizadupolyolefin withia segond substagrerehishig not

enbodi nent, : ' ' b | £ : from
sbout 1 to apSeREERLRE, ok RbhE il Gauck <5ARADN WAL IR, 110
KOHbg, and esmputsionr e preferably from about 40 to about 85 KOH g. The
emul si bl e pol yol efin wax of the present invention should have a nelt

The above aspects of the present invention relate to an emulsible polyolefin wax
having adequate functionality to be emulsible in water and having relatively high
emulsion clarity and low color compared to prior art waxes. The emulsible polyolefin
wax has an emulsion % transmittance at 525 nm with a 20 mm light pathlength of at least

15 10%, preferably at least about 20%, more preferébly at least about 30%, still more
preferably at least about 40%, and even more preferably at least about 50%. Inthe most

preferred embodiment, the wax has an emulsion % transmittance of at least about 55%.

In-a preferred embodiment, the emulsible polyolefin wax of the present invention
has a Gardner color index of no greater than about 9 and, more preferably, it is no
20 greater than about 8. In the most preferred embodiment, the wax has a Gardner color of

no greater than about 7.

Both clarity and color are related somewhat to the particle size of the emulsible
polyolefin wax in an emulsion. A relative measure of particle size is the Klett number.
The emulsible polyolefin wax of the present invention has a Klett number of preferably
25 no greater than about 75, more preferably no greater than about 50, and even more

preferably no greater than about 30.

The emulsible polyolefin wax should have sufficient functionality to be emulsible
in an aqueous medium. The type and degree of functionalization may vary according to

the application and desired ease of emulsification. That is, although more functionalized

SUBSTITUTE SHEET (RULE 26)



10 poi nt/peak (T[err]) such that it is a solid at roomtenperature
but nelts at a tenperature which is convenient for processin )
preferred aY@8UsStéht, the wax has a T[err] of about 50 to abg{ﬁ"l’gﬁ%[’oes??’rl] C,
more preferably, fromabout 100 to about 150[err]C, and even nore
preferably from about 130 to about 145[err]C. The viscosity and Mv of the

present invention n,vary dependi ng.upon th 5 . desi r I es
as required W ﬁeé‘%iﬁﬁ’r' i ‘%/[F f%agﬁy'&gm ‘é’f(% , Hﬁy é’?s_i‘?,]temq 1gc|§§§ee|& S ??%cgj“é’p Rt
permeat i on GhseERLORESRNIMWIEH ertiilsidf Tl e ThE d6prt@ 8f fmtRshalikiticiothekufere
found that satisfactory results have been obtained in a variety_ of

appl i cat i on izgn pptimizationpEealore epwslsian carity, Mk anditheregseofigmusifigdtian: eat er

t han about 50,000 and a viscosity of no greater than about 2,500 cps at

190[err] C. Pref er@ﬁémagu?@om&rhﬁaﬂ’miwy t8 Be SHRMIMYA it R8Bapbrification  about

25,000 and a viscosity of no greater than about 1,000 cps at 190[err]C

Mor® pr ef er ahimber+-the higher theshumbiety thé maive ceadity tie0@mpound semualsified0Imad a

' it f t 200 .1t bput 8 t .190[ C. A.highl f d
erbod ment _dretered emodiint e ppbistis Bolydlens 2ek ik b cniftafgn ufbFcEbh”
properties: My,apeyhbdd s86fg I@@W%re?@esfgﬁgl&,_vh‘ggﬁégg% 28 td Wbutd30 KOHllg,

saponi ficati on nunber about 75 to abou ner col or of below 7
to about 8; ardsaves inore pteferablgdi®m abai d0tto &bOutcdssK@HIGO[ err] C; drop poi nt
about 142-148[err]C, nelt point about 133 TmDSC [err] C, and hardness about
0.1 to about 0.3 PHMmIEBISBHGIER #al Ol fhidl: ¥R BEIdMNaGE 8Hhelt NVENt i ON
I's prepared by functionaliZing a starting nmaterial wth a polycarboxylic
compound wi t peint/peaici{T] psuch alhdtyt is a sobd attconr tengperdiaredms nieits iat a peryperatures of
the starting material. . Therefore, .the propﬁrt i.es of, thtG, tEunct ionaljzed wax,

other than i VBicRES gqnvgniens farpiocessing. dp@ prefered egibogiment. the paxdant TuRin
about 50 to about 200°C, more preferably, from about 100 to about 150°C, and even

more preferably from about 130 to about 145°C.

The viscosity and Mw of the present invention can vary depending upon the

15 desired properties as requifed by' the application. As used herein, Mw is based on gel
permeation chromatography (GPC) unless otherwise indicated. It has been found that
satisfactory results have been obtained in a variety of application using an emulsible
polyolefin wax having a Mw of no greater than about 50,000 and a viscosity of no
greater than about 2,500 cps at 190°C. Preferably, the wax has a Mw of no greater than

20 * about 25,000 and a viscosity of no greater than about 1,000 cps at 190°C. More
preferably, the wax has a Mw of about 10,000 to about 20,000 and a viscosity of about
200 to about 800 cps at 190°C. | | |

A highly preferred embodiment of the emulsible polyolefin wax has the following
physical properties: Mw about 14,000; Mz about 36,000; Mn about 3,100;
25 saponification number about 75 to about 85 KOH/g; Gardner color of below 7 to about
8; viscosity about 300 to about 800 cps @ 190°C; drop point about 142-148°C; melt
point about 133 Tm DSC °C; and hardness about 0.1 to about 0.3 DMM.

The emulsible polyolefin wax of the present invention is prepared by

functionalizing a starting material with a polycarboxylic compound without substantially
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the polyolefin wax starting material. In other words, it is inportant that
the starting material have excellent color and clarity. The rtd

mat eri al h¥O S874rably a Gardner 5 col or of no rmre%%:ﬁg#@;gss&hd
nore preferably no nore than 1. Suitable polyolefin wax starting materials
I nclude, for exanple, thermally degraded honmopol yners and copol yners of

et hyl ene, pr | ene - - J.- e - PR elUAE y
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ol yoi ef i n Soaebrg R arepiooRl 8 sl By FBHUR PR Y s PoriEpByd GRS cne
andg et hyl enegiiedfaio mbReah&d? CRdirhériel pRefeFibly Vb Mdre @haret Nyl ene is | ess than

about 10% and nore preferably |ess than about 2% The starting material of

th t 15 . i on i i al, | i | abl | e,
hrough Al i edsi gfuirolaay g Ak SResie maera ety Brpiso oAl y
preferred st@dotided HRidpolymerdiaid éd%%%ﬁggrk gﬁ%ﬁggﬁmﬁbﬁﬂéne?ﬂ%%ﬁei 2smethyl- Bbout

7.500: Mz aboudt 11,200: NMh about rdner col or of below 1. The
starting natpentee, Bandthylcli-bwers, 424 dimuthyi- lapersers, §-rméthyl- bpeiems 4tmethyhak- t o

dor tved f r oAb EnUH-Barens BN ool gl JERsBo kP Bk B - s
unggturated pobydnar ?@% like 2CHeSe BEHYSHISesc anéﬁﬁwé& &PehigRivle mlra?@ae |

compounds i ncl ude, exanple, maleic acid, mal'ei’'c anhydride, f
aci d, citr acolefins @alpyeparaldyy cowentidnal polpmerization processesifor preparihg plelymeric

di met hyl nml eate,, di hy nar a net hyl et hyl mal.eate,, di butyl | eat e,
o s PReiesably, e B i Mgl materitlin 4 POEPFoRYlER BbAFoRAALE

such as, for | dthd h&leinWhi : ] { i on
ofSprBpRkfe arfd étﬁﬁl@n@ﬁh@rgmv’fﬂé Ebnéeﬂfrﬂiliﬁ‘ngfﬁlgﬁg mpfig_aén@fs 168 3kdn o

tenperatures. 1n a preferred enbodinent, the f pis derive

g
from mal ei ¢ abuuyd0Vdend Marepreferally dess tdeni about2frbe ritiestdriingwatdriabbfthefpoesent
exzjagpl © t_ ho#lggnt%?ﬂg %g&xl%e%?a %%iléb%, 'forLgxlilmspie, [%Qougﬁ A}{laeld%g%al (Morristown, NJ)

under the name ACX1089.

A highly preferred starting material has the fb“owing physical properties: Mw
about 7,500; Mz about 11,200; Mn about 3,000; and Gardner color of below 1.

The starting material is functionalized with a moiety that enables the wax to be

20 emulsified. A preferred functional group for this purpose is derived from an ethylenically
unsaturated polycarboxylic compounds such as unsaturated polycarboxylic acids
anhydrides and esters thereof. Suitable compounds include, for example, maleic acid,
maleic anhydride, fumaric acid, citraconic anhydride, aconitic anhydride, itaconic
anhydride, dimethyl maleate, dimethyl fumarate, methyl ethyl maleate, dibutyl maleate,

25 diptopyl maleate, and the like, as well as those compounds, such as, for example, citric
acid, which form these compounds at reaction temperatures. In a preferred embodiment,
the functional group is derived from maleic anhydride. Maleic anhydride is commercially
available, for example, though Monsanto Company (St. Louis , NO) as Maleic
Anhydride, and Huntsman Petrochemical Corporation (Chesterfield, MO) as Manbri

30 Maleic Anhydride.
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Anhydri de, and Huntsman Petrochem cal Corporation (Chesterfield, M- as
Manbri 30 Mal ei ¢ Anhydri de. -6- The anount of et hﬁnl cal I%/lf
unsat ur at esvgod/ssess boxyl i ¢ conpound used in functionalizing t in
wax can vary from about 0.1%to about 25 v% % of the polyol efin wax, and IS
preferably about 5 to 15 wt % nore preferably 8 to 12 wt % and nost

referably about 10 wt % ol ycar box lic ound ch over 10
W s % t Fie 0wt o8 B raicaty wiRapiratsdd et RBTTRGTIGNEE o
pol yol efin MekpolydiHirERax EMV Ry %@H%@tkﬁm th AbHRI2ATER G Bk Y

react with t e po ypr%py |I"erie wax to provide a clear enulsion or tend to
react very lefin Wax andiig preferabdy abouittSotoi Igwt e monepreferblys®toy L2awb &\dnidc

Coneent rat | GROPre/RRBNCATRNL b PG Shr ABIRYFECHRsIycarboylic Comprdianch pYRr 10 we
reagtion. Thaleldy, eﬁagaﬁ%mr d@%h@&smgng FRLEA AT RO PO

mal i c anhydrl tends to undergo un ynmeri zation

pol yner i zat i Wheredsiewen hmoets raxidi tomop adejuately seabt @hhyhopngpmpylamé){mxsm nce it
has a dark color, and tends to becone dispersed in the functionalized

pol yol efin vHi@VldA@ccé?adieﬁ\b‘f%P“ enieng toreasisvesy Sh’f\élypresent i nvention mninm zes
the concentration of 15 pol ycar boxyli c. conpound t hrough several

approaches. Fir st In ddditisstolmenitdringnbe dhatntt dfpddaytsylio symhpeurdicitided eslthe
shoul d be added slowy to. a nuch Iahger mass of poalyolefin starting

material . Thigastiongiis iFAROTtasE L MOPRPNTGe saneantration §fBéW°ﬁ@t9‘éG°b’§af§@¥X}@ as a
di t toth d
! 51 Zﬂt ; a’? i O?_P%npuonﬁx@ ﬁh%dreR&i&ﬁC aﬂBPéyin' &nﬁ@&&?@m the c{&%ﬂ?&xﬂ@%ﬁxﬁ% r1d], e. g

ereby m hi mzihg ymérl

has been f Othﬂdletcfha;hymtexﬂﬁ té ﬁﬁd&rg@uﬁd@:rable homopolyrﬁ&ﬁh@mﬁblydﬂamzatnba
pol ycar boxylic conpound is fed slowy to the reaction. It is generally
The polymerization product is highly objectionable since it has a dark color, and tends to

become dispersed in the functionalized polyolefin wax.

Accordingly, the process of the present invention minimizes the concentration of

15 polycarboxylic compound througﬁ several approaches. First, it has been found that the
polycarboxylic compound should be added si'owly to a much larger mass of polyolefin
starting material. The larger mass of startiﬁg material is believed to serve as a diluent to
the unreacted polycarboxylic cofnpound, minimizing its concentration, and thereby
minimizing its polymerization. Additionally, it has been found that superior results are

20 achieved when the polycarboxylic compound is fed slowly to the reaction. It is generally
preferred to feed the polycarboxylic compound as slowly as economically practical. For
example, in a batch reaction, the feed rate is preferably about 1 to about 5 wt % of
starting material per hour, more preferably about 2 to about 4 wt % of starting material
per hour, and even more preferably about 3 wt % of starting material per hour. Yet

25 another approach to minimizing concentration of unreacted polycarboxylic compound is
to ensure that there are no concentrated “pockets” of unreacted polycarboxylic
compound in the reaction mass. As used herein, the “reaction mass” refers to the totality
of the materials in the reactor including unreacted starting material, unreacted
polycarboxylic compounds, initiators, catalysts, reagents, diluents, product and by-

30 products. To ensure a homogeneous reaction mass, it is important that the reaction mass

be mixed uniformly in an agitated reactor. An impeller type agitator is preferred.
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preferred to feed the polycarboxylic conmpound as slowy as econonically

practical. For exanple, in a batch reaction, the feed rate is ggy
about 1 toV¥B8EESH4wt % of starting material per hour, nore plr’&@%g%@ 1

about 2 to about 4 wt % of starting materisal_ per hour, and even nore
preferably about 3 wt % of starting material per hour. Yet 25

anot her approach e Firalioh 8f (h8 reRRORN dech@eht QFonegﬁﬁ Rfle RR Hedfelipedy ! 1 C

conpound is to ensure that there are no concentrated "pockets” of unreacted
pol ycar boxy|degreecofifonctibnalization. Gererallyo longasmeaction tirmesark @referred tdminimigact i on

mass" refers.to the totali f the materials in the actor. i n¢cl udi ng .
iy eact o s faP4 FORPeREFIATS A Poficrbaty Beramopnd &b Bissseed Siso Ragion Lmes,
initiators, : it : :

or oduat o, T &el 3iré codsaARANS length Y BofomRy UM VRD Eofidertiths, T pasbeen

reasti on masfouhé that adejuate produttiproductivitpis dchiesed withatreactiotperiodalflabouttlype
agitator is preferreg. -é—é@q‘[he duration of the reaction %es iie endent
upon the fecd abaut1QReussere Y abpuidgeabout S hours, and mete PAeiermbly :904E 240 | v,
| onger reacta’b%gthihrgg& are preferred to mnimze feed concentrati ons of

pol ycar boxyl 1C conpound as di scussed above. Reaction tinmes, however, are
constrained in |length by, econom c/productivity considerations. It has been

5 ~ found Fengtiondlizgtian acearding & tsrpreseat inyeatipniis carducisdeat ani t h a
i ] f . : | b
reaction peréeﬁgaegat% { ggube %eﬁngg%%p&g{ ?xlt%e Q%hl{n?gllmg%ﬁmﬁg&y r?zRQchfu]r abQlit 200Ut

5 hours, and r erably o ab urs. I'onali zat1 on

acger di ng t 02007€. pThSthipetratvieris dependent o tigd §fe of pélydlefiband tlassoffbave t he
melting point of the starting material but no greater than about 10

200[ err] C. THadicabiggiatersuAd terBperatvassaaych belew abei 150PE. e stastipg material willy
ol ass of 1 e Gl mbbd KRROLS 1 erdhVRFHEY dHefiury Lac S8 BBifbarboryic
compound. However, at temperatures above about 200°C, the ease of emulsification
and melt viscosity of the resulting emulsible polyolefin wax is not as high as preferred.
15 Therefore, reaction temper.ature.is generally between about 150 and about 200°C, and
preferably between about 180 and about 1_90°C. At the aforesaid temperatures, the

polycarboxylic compound is a gas or liquid with little solubility in the starting material.

The reaction presshre depends, among other things, upon the reaction
temperature and desired rate of reaction. Generally, the reaction is conducted under a
20 pressures preferably from about 5 to about 100 psi, more preferably from about 2 to
about 25 psi, and most preferably at around atmospheric. Reactions conducted at or

around atmospheric pressure avoid expensive high pressure equipment.

During functionalization, it may be preferable to enhance free radical formation.
Enhancing free radical formation is known in the art and includes, for example, heating
25 the reaction, or, preferably, employing a free radical source. Suitable free radical sources
include, for example, dialkyl peroxides, tertiary butyl hydroperoxide, cumene
hydroperoxide, p-menthane peroxide, p-menthane hydroperoxide or axo compounds,
such as azobis (isobutyronitrile), or irradiation sources. Suitable irradiation sources
include, for example, those from cobalt, uranium, thorium sources, and the like and

30 ultraviolet light. The preferred free radical sources are the peroxides with the butyl
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not be in the nolten formand therefore will not adequately react with the
pol ycar boxyli c conpound. However, at tenperatures above aboq,tc.l%%g §451 C.
t he ease OVO@HE¥'d44fication and nelt viscosity of the resulting emulsible
pol yolefin wax is not as high as preferreg._ 15 Therefore, reaction
tenperature is generally between about 150 and about 200[err]C, and

preferably bet V\%g_gbgpg H}O,%E,Q ﬁ?ﬂéﬁ aﬁﬁ%o&%%t‘é&éd gero‘)%fde,t «fllf'e 18faQhiBdfitFand

tenperatureg?rof“ne polycar x>f/ I c compound 1's a fas or quid wth little
sol ubi lity kuitablecgcridaesilispbraesithereby, Thditertiayttiutyl pereddeudet-tetybperexideong
ot her things, upon the reaction t,egperﬂ%tgre a;g_l glesi red, r ﬁfe of, reaction.
General |y, Thesercompouads ar¢ cepmerciallyavatiahls thioug, tor example,g SAophem as
preferably fr t  Hil© i I e fdsORodRekB. 2 to
about 25 ps ngﬁ‘?%sﬁrﬁ%lrtg‘?@?gﬁ?;@g %@oun a?%%%ﬁ’??? ‘I:?easct i%ﬁs

conducted at or around atnpspheric gressure avoi d expensi ve high press%re
eqs pment . Dur i nJheamounbefperoxide enireg radipal agent Bi"eéf‘éggﬂﬂf@Yt%“téﬁ%ﬂ‘&‘? ee

radi cal forpatiagn. hapgi ad} t] ' ' and
[l udes, 1 07 gkt BORNE 07 o G 5B Bseq R W 4 Rnl ot AL britBrab 3Bl

enpl oyi ng aof I eabodtld &@l% stk dbout GT5 e absuti I 22wt eslbeing moetyrefesred N Amubts f or
exanpl e, dial kyl peroxides, tertiary butyl hydroperoxide, cunene

hydr oper oxi amichpbeen$ M e arsaias neeried for geod propertiey avhsfras ampurts elowabout
conpounds, h azobis_(]. Ltrile). ..or 1rradiation sources.
Suitable ir ggi zf‘%owogﬁﬁggégégﬁﬁﬁ%%?# Sfrowe%(ﬂéir%gf%"?plfﬁbse from cobal t,

urani um thorium sources, and the |ike and 3 ultraviolet |ight.

0.
Thed preferred frddke theipolcatbonyliceepmpaund eedp #ripkighky preferahletthet the frpe

per oxi des bei nor. e eferred., The nmost preferr eroxj.de. .dye

Dvar 1 abi 1 ediie TifieBhf afdsh R e CRrt aRhay TRamEh adice it b adees
butyl per oxitg ene fdhctiont tairhteREpPeferdbly. abbife.0 1 66 APSUL 3OSt B &f thO SaRINgI nddtéryal
avail abl e through, for exanple, Elf Atochem as Lupersol 101 or D -t-Butyl
Per oxi de, arper hiwromdobptefesiidyrabeutd. 1 treaboyg 1 wrti \gfthe garting material per hour,

and even more preferably about 0.3 wt % of the starting material per hour.

5 The functionalization process can be conducted either in a batchwise or
continuous manner, however, batchwise reactions are generally preferred due to

reproducibility, and superior product quality. -

Once an acceptable level of functionalization has been achieved, the unreacted
polycarboxylic compound ‘can be separated from the reaction mixture by purging the
20 reaction mixture with an inert gas, such as nitrogen, while the reaction mixture is at the
reaction temperature. After the unreacted polycarboxylic éompound has been removed,
the functionalized polypropylene wax can be further purified by a vacuum stripping or

solvent extraction.

Although the starting material as disclosed herein produces an emuisible
25 polyolefin wax having excellent clarity and color, it may be preferable, in certain
applications, to improve the toughness of compositions comprising the emulsible
polyolefin wax. To this end, the present invention provides for the blending of at least a
second polyolefin wax to the starting material, and then functionalizing the blend thereof

accordingly. The second polyolefin wax preferably has a Mw higher than that of the
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5 The amount of peroxide or free radical agent used is

generally quite | ow, being of the order of about 0.01 to abou 0 sed
on the staMQ Mt erial, preferably about 0.1 to about 3 wt Wg?”’é‘/%%ﬁt

0.75 to about 1.25 wt 9% being nost preferrgd_ Anounts nuch above 5 wt % are
not needed for good properties whereas anmounts bel ow about 0.01 wt %

provi de reacy,l . |- ] Il K e ylic
Conpound f octiatig i3 bR (BRGERY ahd EAISE el be thes ke P kil Y
added to t heblead tiid wikesasgetséravioptimizecclintyeandadugialess off the atsultingsfuachitamlized

the reaction at a rate_ of preferably aboyt 0.01 tq about 3 wt % of the .
Starting. rmt bends Tpaioudhe bndgsod e Shefhed B Supvided shayedophe polgerasic

the starting, 0Bl &t PindRE ﬁ%%ﬁdic@ﬂﬁti&%??héﬂ?& Be aaj%tga g@wmﬂg@;ﬁ %é:tﬁ}x?gtnth%’ of

the starting material per unct

progess can bempesiivitbtrhe polyotefini warxablbad thbé fimctionatiaed.i The ustesraherefore,
however, batchw se reactions are generally preferred due to

“reproduci bi | woyld bambrssd pa theoweighbat the blgnd ofistartiog satasitlsaccept abl e | evel of

functionalization has been achi eved, the unreacted pol ycarboxylic conpound

can be separated fwamshieing it My thatt the Stadptindmhba@iialof the pfesént invention are
reaction mxture wth an inert gas, such as nitrogen, while the reaction

mxture i s awellkaowsantiranytvethberappaseat torpneskilidddn the arsc ltchhshsey feundshoughc

Furher pur FREEoR) FEoFEBivatiee PRt ey o 8he B BB AR A Bhogh ¢ ne
st argt i ng at grdiRbleafirdligh AIRedSighi). eThe MHORY Ffivs BF IR BWoSWRké canSary

pol yol efin wax having excellent clarity and color, it may be preferable, in
certain appl coesidesally dependingruppa thp propsiidgsrdesitedf Suitabborasuits howesepmh hevi ng

t he emul si bl ol.yol efi n,wax S he .present i nventd. r,ovi des
for the bl engF%bO%?mgé “f'télaaéltAgigggg K A%?Voﬁze‘r?'gﬁ'\/\% Qtog aP?u%%%%@f‘?ﬁ%’“
materi al, angotewithls0:5® fild teimPmobeplefargd. t her eof accordingly. The
second pol yol efin wax preferably has a Mwv hi gher than that of the

A highly preferred embodiment of the functionalized blend of polyolefin waxes
15 has the following properties: Mw about 20,600; Mz about 41,700; Mn about 4,200;
saponification number about 42 toabout 44 KOH/g; Gardner color of below 3 to about
6; viscosity about 1,000 cps @ 190°C; drop point about 150°C; melt point about 138
Tm DSC °C; and hardness about 0.1 to about 0.3 DMM. |

The emulsible polyolefin wax produced according to the present invention are
20 more readily formed into emulsions than traditional waxes. More specifically, it has been
found that the emulsible polyolefin wax can be emulsified at lower temperatures than
conventional used. The emulsion temperature is preferably between about 140 and
about 190° C, more preferably between 150 and about 175° C with a temperature of
about 160 to about 170° C being most preferred. |

25 Although the emulsion may be prepared at acidic, neutral or basic pH, it is
preferred that the pH be between about 7 and about 12, preferably between about 8 and

about 11 with a pH between about 9 and about 10 being most preferred.

The emulsions prepared according to the present invention generally contain

about 10 to about 50 wt % emulsible polyolefin wax, preferably 20 to about 40 wt %
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-9- starting material even though its clarity and color nmay be less. This
way, the user can blend the waxes together to optim ze clarity and :
t oughness wio d9m3744esul ting functionalized blend. It shoul d bECEHAHEPVEFHd
that the feed rate provided above for the polycarboxylic conpound and the
free radical initiator should be adj usted®accor di ngly to account the 5

conposition of the polyolefin wax blepd to be functignalized. The rate
therof or e,  RGUAMEGREREERNT O freto Fg%olwrw@nwemfaﬁ%’ r‘Pial; Ut S SR 5.

Waxes havin '%B(}E Middgn the starting material of the present:invention
are wel | kng\%ﬁgan R‘any évE\?II be apparent to one skilled in the art. It has

been found though that good results have, been obtained by bl ending ACX1089
with ACX1172 (al depmount of surfagtant, used ia the,epulgionpof thegrsessak nventionecan bg ng

rati os of t PR | | &, Rl i es
desired. Sui 2 e-s\rﬁgsui % S, ﬁ’o%gse@?&%@}zsﬁggﬁn g% aﬁeg vﬁlétB ﬁT%hRK&%ggg%o
ACKL172 wei @hibof tisdut @ tofabaixol X beiky MOrd prefebred: Adfloutids muich bver &dub0S matthare

bei ng nore preferred. A _hj ghl y preferred enbodi ment of tohe falnctional i zed
bl end of polgpasrally potpesded, hgwever, minor gmountsdeloyy abamt 3gWhraosad o Be: My about

20, 600; Mz : ; 4 ' b Sy ' t 42 to
about 44 Ko?—ﬁ’g?&‘té%d g@‘“@%@?l&@& °eﬁ“§%gt§“§g’q‘gg%ﬂ“§g{?ﬂ\%bsg%g?ﬁ/s“agggt 1, 000
cps @ 190[ eMngdpal B008( andIngepal.CO-730] sunylphenylahd effixylatedadtdhols3ichas DSC
[err]C and hardness about 0.1 to about 0.3 DVMM The enul sible polyolefin
wax producedesgitad d§r$r§ and Tergitoldéehd. i nvention are 2 0 nore readily
formed into enmul sions than traditional waxes. Mdre specifically, it has

begy found that thR iduns ocbivated gbapAlRf Vatievadpendingiponrthé Sédided doAdenti@anibh
tenperatures than conventional used. The enul sion tenperature is preferably

bet ween abowf thelgmulsignalpis it 2ensrlly betwaes abpuetf 4t angl apope BhwaYo1mefesably about
175 Cwith %e&v%p%ea'i)%%@ar?&c about 70 wt % with a wt % of about 60 to about 65 wt % water

being most preferred.

Preferably, a base is generally added to the emulsion to render the aqueous
15 solution basic, and is typically selected from standard bases such as tertiary amines and
potassium hydroxide. Amou_hfs of base may range up to about 10 wt %, preferably
about 1 to 8 wt %, more preferably, about 2 to.about 6 wt % with about 3 to about 4 wt

% base being most preferred.

“The emulsion can also coritain biher ingredients such as bleaching agents or
20 whitening agents such sodium metabisulfite. Although the bleaching agent or whitening
agent is generally not needed, minor amounts often do decrease the color. The
concentration of the bleaching agent may be las high as about 1 wt %, but is preferably
about 0.1 to about 0.5 wt %, and fnore preferably about 0.2 to about 0.4 wt %.

The commercial applications for emulsions of the present invention are wide
25 spread and include, for example, coatings in specific applications such as in floor polishes
where the emulsion imparts gloss, slip and mar resistance, in coating inorganic substrates
such as glass or mineral fillers, or in “overprint™ coating where high clarity is required, or

as pigment dispersants in plastics.
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about 160 to about 170[err] C being nost preferred. 25

Al t hough the enul sion may be prepared at acidic, neutral or basic I—& |t is
preferred tWa9dssd4pH be bet ween about 7 and about 12, prefer%%T’ys%é sagen
about 8 and about 11 with a pH between abqut 9 and about 10 being nost
preferred. The enul sions prepared according to the present invention

general |y cont ai n abaut. 408 Ahalle B0ellon A Ris3 LAL AR FALLR R

preferably 20 to. Wel g per cen

functi onal i z@dlyRmifnnraPss welFaskdditivhabatétiald Bsédinabadidar oot potishedisach g9 st
preferred. The ampunt of surfactant, used in the enulsions of the present

i nventi on camcohlescing #ilgylaceyic ablymers: plasticizgrp and pelypthuteae ataxes. Jhewmauntsfut 5
and about 15 wt, %.wi t.fh a %.0f ~abou t 0 1 ein e
preferred. Aﬁﬁﬂﬁf%n%?ﬁsuocyéﬁ %%S{J?thirg @ Ve e{%’é" a%%uerlaﬁ %%Hgﬁor‘?éeo}é’ ?ﬂrﬁ}?};
howayer, m NQbo@ Pt Aoub 8 v \Weakithidn @mddnt Yruboid 4 Wt ’P’ﬁbéiﬂ%dﬁﬁtl forrd@XTHP! e
of suitable surfactants include Ingepal's CO series such as |ngepal CO 630,

and | ngepal @@onn0of ansylid psimets suehdascatyrens aciyksicepiolyshers sam varty feasn akougil0dP
15-5-9 and Te[git S 1210, Jh t of wat

Goner al by v ambeut BLpk TergeiabropHsS tRabqus s o kit 8 FiudotRatle ta shoph
but is gener ghlyy diaRERoRPererréd TR PladfiélEdrs 85h v&%%mﬂ aBhRI 1R Abolies VRS

about 50 and about 70 Wt %with a wt % of .about 60 to about 65 wt % water
bei ng nost prpeéferabbriaboRt &teabdityd, whdwik an smguntcofabbyt dddedboat 3 e Yebeingi on

t d th | ut i basi c, S typicall | d
¥ Gt ot andar AR PESETet nThR ey ol WA AR 18 Bort spBRaL 4 He Abokch By Breteraby
Amount s of bagui®y th abeR 24t $Pwith Al ambdntbf sBouP! 2ft8"aBBLY1.5 wt % being most

preferred.

In addition to floor waxes and other emulsified derivatives, it has been found that

the readily-emulsified, functionalized wax of the present invention can also act as a

15 "carrier” to emulsify other substances wﬁich tend to be difficult or impossible to emulsify
individually. Acco;dingly, the functionalized wax of the present invention can be mixed
with at least a second substance in an aqueous mt_:dium under conditions described above
for forming an emulsion. The sécond substance in this case usually has a higher Mw and
imparts toughness to compositions of the emulsion. This way, the emulsible polyolefin

20  wax of the present invention can introduce into a composition one of more substances
and thereby their properties, which otherwise have been unavailable due to the inability

to emulsify the substances.

The following examples are illustrative of the practice of the present invention.

EXAMPLES
25 Example 1

This example shows the superior physiéal properties of emulsions of the present

invention over emulsions prepared from prior art waxes.
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about | to 8 wt % nore preferably, about 2 to about 6 vt % wth about 3 to
about 4 wt % base being nost preferred. The enul sion can al so_cont ai n_ot her
i ngredi ent v@aobs7a$s bl eachi ng agents or 20 whi t eni ng ﬁﬁ’éﬁ?%mséﬂch
sodi um net abi sul fite. Al though the bl eachi .agent or whitening agent is
general ly not needed, m nor anounts often "do decrease the color. The

concentration of e bl eachi ' t ' - but is

pr ef erabl y about ttEe(Smg@)h%%@%ie%lyé}?%ggge ?@I’&gﬁf %@%Wﬁaéa\%engz to

about 0.4 wt théreoﬁ@ommemgﬁdl mBR et hiched af@tenmwitar@eﬂw Chepargebaith

I nvention are w de spread and include, for exarg écoatl ngs in
g

speci fi c apphitrogen gns; aBleE“&iSd i he resetanpolonommes m#ieic enhyrsi c&iﬂystrrpar ts

gl oss, S|Ip dn coat i |no anic substrate

Gl 55 or i nDILH.pare BRUBRE FeackBn i3} Pl verk GRS T aPe® REGHH of by
required, Or t1fScalPd T SaHd rgtéd&eééﬁfrg ﬁxe'rﬂal&k%ﬁﬁydiﬁie feed mé&y zsd;'al OPHe poddis of

t he present |nvent|on conpri se enul sions of the enulsible polyolefin wax as

wel | as addi Wemspargmdtmtlil nitrogan telrémovet bynpraducts IaotbldISpbingsd\e%}'hs gesbltant

oun o of oot 4oy and B3 MRS naB a3abpribfion it B 50 1o 50 SeekEle o
about 10 wt Mg{%%éﬂﬁﬁfgedxﬂl%ﬁm'éunt of maleic?dM@ T%&née éiﬁr%’%@ogﬁa%g"@ﬁi%e% fypRAlgRUNt

of about 4 Yo bei'ng nost preferred. e anoun acrylic polyners such
as styrene ad@b¥d, viscospyd0pPnts 0&¢eps axalr99 G. oandsGandnericdlond ablass. 20e MWf the

preferably abo 8 to abaqu 5 a unt of_ about 6 to about 12
wt 19 bei ng nBE‘? ‘f’%rFl't%‘ElcatH)fée W&%’l ?%@QF‘@E@?\@% N5 om about 1 to about 5
vvt % preferably about 1 to about 4 wt % with an amount of about 1. 5 to
about 3 wt % bei ndgEnbisions of the aboveswerermdder byeatiding200agofitite pflyprapylemewanatoy
f 4 f I
rom  about g hxght Srei‘s?;?éj xt'eagto\{wthﬁ " p'rgerar%gal%IgOH and "y" grams of surfactant (see table 1)
and the appropriate amount of water for the solids desired. Designed experiments were
used to specify x and y. A typical commercial, maleated PP, Epolene E43 from Eastman
15 Chemical Comp., was used as the control. This is nearly equivalent in MW and viscosity
to Wax 597 but made by a different chemical process with different feedstock. Emulsion -

clarity data is provided beldw in Table I, and emulsion particle size data is provided

below in Table 2.
Table 1. Emulsion Clarity Data
20 Run Sap Surf | Agitatio | Solids | pH Klett { %T
No. (2) n (RPM) | (g)
@ | (d) .
Wax 597 25 60 300 1 41 10 28 ss_|
89 | 27 52.4
Wax 111 ] 60 300 40 87 | 55 32.5
1221(a)
“ E43 (b) 19 50 200 40 95 | 510 |01 |
25 n E43 (o) 25 | 60 | 300 40 128 | 350 | o |
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about 0.5 to about 2 wt %wth an anmount of about 1.2 to about 1.5 wt %
being nost preferred. In addition to floor waxes and ot her Ldol
derivati vé"é‘,g)”’fs"ﬁ‘ﬁs been found that the readily-enulsified, eigal#r@ﬁg@g%li zed
wax of the present invention can also acjzas a 15 “carrier" to
enmul sify other substances which tend to be difficult or inpossible to

emul si fy individually. Accordingly, they§dgctionalized wax of the present

i nvention can be mxed with at | east a Second substance in an agueous

medi um under conditions descri bed above for form ng an enul sion. The -second
substance in | as | 1y. higher Mv and inparts toughness to
conposi ti orf@ %%J%%@FEW.W@OV\B%@FM enul si bl e pol yolefin 20

wax of the (By ERlkificaticieinperatare at O75 O Q00igrimns vak ONmeSid theappropriate mor e
subst ances g%gds.(im%hmlﬂ%ebamgww\bﬁﬁKO’WJ ch ot herwi se have been

unavai l abl e due'to the inability to emulsify the substances. The follow ng
exanpl es ar(g) iKletds anatherdndigatenef gmulsiop clary/pamislesized lovrer numbes, spaller
EXAMPLES 25particle size) Exanple 1 This exanpl e shows the superior physical
properties mul si ons pf,.the present invention .over. | S pr epar ed
from prior é&tﬂﬂ;ﬁ tance ‘Q-Klf “—'é%erﬁﬁaf‘ﬂg? TRl ?“'H@&‘P&%‘é’&gg‘%|@'8§§'§y| enes
(ACX1089, ACX1172, or blends thereof) fromAlliedSignal, Inc., were nelted
at a tenperature of 190 C., sparged with nitrogen, gas, and agitated. The
reactant nonomer, mal ei ¢ anhiRiede Emplsion Panticle SisgBataere fed into the
reaction nmass at very precise rates over a period of 1 hour with 5

the catal yst @Wm 25% The
products
Wax | Wax Typical | Particle Size Klett
Viscosity (cps | Distribution in

190° C) Nanometers

0 597 | 300-400 15.8 64 | 22.0 27 _ 55
1221 | 600-900 244 166 | 412 58 32

E43 300-400 36.4 89 | 91.0 380, 0 ll

The results showed that both the 597 and 1221 Waxes when eniulsiﬁed using a

preferred formulation, produced emulsions of exceptional clarity and small/uniform

5 particle size (i.e. dz/dw Wax 597 vs the control, 1.39 vs 2.5 respectively).

- Example 2

In this example co-emulsions of Wax 597 with a high molecular weight, low
saponification number (Mw 50,000, SN about 20 mg KOH/g) maleated Polypropylene.
which was internally synthesized (commercial Montell feedstock) were made as

20 previously described in Example 1. Figure 1 shows the Klett/clarity of the emulsion as a
function of the Mw of the typically unemulsible polypropylene. Therefore, the data
showed that Wax 597 acted as a "carrier" (surfactant) to help bring the hard to emulsify,

high MW polymer into the emulsion and increase overall emulsion clarity.
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were sparged with nitrogen to renove by-products and di scharged. The

resul tant products 597 and 1221 Waxes had a saponification nunber from 30
to 90 ng KOWpgyessaendi ng on the ampunt of mal ei ¢ anhydride cP&T§ée9/08531
grafting efficiency typically 70- 75% vi ﬁogity 300 to 900 cps at 190 C.,
and Gardner color 8 or less. The MNof th& 10 products. were
typically less th 25,000 and w n less than 5. Emul sions of the above were
made by addiﬁéﬁ%@-&% of the polypropylene wax to a high pressure reactor,
with "x" granms of KOH and "y" grans of surfactant (see table 1) and the
appropri at e anmounThisfexampleshéws thetapplicdtionof theswaxed of Bespreseatiinesmini imflobs

e o chovabn ualsons s e o it SRS G Rppet LSS Ry RBle T
is nearly 6%@0339@ deﬁqu%ﬁ'&ﬂdYémridé thO coifrol St aypiehl RBYRe giyofrt@s.f ferent

chem cal proce I fferent feedstock.: Emulsion clarity d 'S
provided below in Table 1, and enulsion particle size data is provided

bel Bw in Table 2. Table 1. BhahledoKloer Pofish Performance Data Run
Sap Sur f Agitatio Solids pH Kl ett % No. (9) n (RPM
(g) Wax 597 500 T 110 28 ] 558.9
27 52. 4 erformance Tédst OWax 597 3DOWax 1221 4 @43 8.7 55 '
32.5 1221(a) Ezlagb%/ ] 19 .50 D00 40 9.5 510
0.1 25 OVCHiles 26§ Gloss | 25 50 300 40 12.8
380 0 N figa 20.6 21 19.2
Burnish 247 26.2 24.4
10 Change | 41 52 5.2
WOVC Tiles 60° Gloss _ I
Initial 57.1 57.7 58.3
|
Burnish 572 62.5 59.6
Change 0.1 4.8 1.3
15 SCOF |
Initial 0.61 0.58 0.63
| Burnish 0.48 0.45 0.5
Change -0.13 -0.13 -0.13
Mar/TrafTic
20 Black Mark -1 0 Reference/ |
I Control
Erasure -1 0 Reference/
e Control

Key as compar.é_d to the control:
-2 worse than, -1 slightly worse, 0 equal, +1 slightly better,
+2 better (Note Mar isa very subjective test)
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Notes: (a) KOH adjusted for saponification nunber (b) Enulsification
tenperature_at 175[err] C., 200 grans wax, water to the appropriate solids.
(~400 gransYO¥GePd 0710, with KOH 5 (c) Klett is REE/HE/08531

i ndi cator of enulsion clarity/particle S|ﬁ& (Iomer nunber, smaller particle
size) (d) Transmittance & Klett were measut®d on the enuI5|ons wi th no

Size o0 E % TRRHR bR U Bl 7 220 aresthave Bhsine potpeanre. O

Nanomet er s dwharacteristits in floor gblisk and can be sub tt tePint 15.8 |
6.4 22.0 _ 27 % Prash ond gan be substitutetPintg otz foor polish,

58 32fqmulationg00- 400 36. 4 8.9 91.0 380 0 The
results showed that both the 597 and 1221 Waxes when emul sified using a
preferred formul ati on, produced enul sions of exceptional clarity and

smal [ /uniform5 particle size (i.e. dz/dw Wax 597 vs the control,
1.39 vs 2.5 respectively). Exanple 2 In this exanple co-enul sions of Wx
597 with a high nol ecul ar weight, |ow saponification nunber (Mwv 50,000, SN
about 20 ng KOH g) nul eat ed Pol ypropyl ene which was internally synthesized
(commercial Mntell feedstock) were made-as 2 0 " previously
described in Exanple 1. Figure 1 shows the Klett/clarity of the emulsion as
a function of the Mv of the typically unemrul sible polypropyl ene. Therefore,
the data showed that Wax 597 acted as a "carrier” (surfactant) to help
bring the hard to emulsify, high MW polynmer into the enul sion and increase
overall enulsion clarity. .
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- 14 - Exanple 3 This exanple shows the application of the waxes of the
present invention in floor wax. The enul sions were put into typical
conmer ci awdwskesr4 Haas Styrene/ Acrylic floor polish fornul aPCdA/SIHESI3Est ed
versus the control for typical end-use properties. 5 __

Tabl e 3. Floor Polish Performance Data Pe% fBr mance Test I —

e e S T g

Change 4.1 5.2 5.2 WOVC ' Ti fest 60 ersr] *
G oss InitiWHATIS CLAIMEDIS 57.1 57.7 58. 3 Burni sh
57.2 62.5 59. 6 Change 0.1 4.8
1.3 15 it . . . . .
0. 63 Bur ni slh An emﬁ%:e ;Lcmlélgﬁrggrax having sbﬂiﬁggnt ﬁJth]c%]ahs( tg b&en%xlgﬁle in an
-0.13 - 0. Jaqueous mediuifl, d thelvbuidcosityf 6f lessahéh 1 000 cps at 190°8}, aﬁckanMar k
-1 0 Ref erence/ Cgntrol Erasu
0 Refespulsiow Jight transmittance of at least 10% at 525 nm with a 20 mm light

pathlength. '

2. The emulsible polyolefin wax of claim 1, wherein said wax has a saponification

number of about 20 to about 150 KOH/g.

3. The emulsible polyolefin wax of claim 2, wherein said wax is selected from the
group consisting of maleated polypropylene wax and maleated ethylene-

propylene copolymer wax.

4, The emulsible polyolefin wax of claim 3, wherein said emulsion light

transmittance is at least about 30%

5. The emulsible polyolefin wax of claim 4, wherein said wax has a Mw of about
10,000 to about 20,000, a melt viscosity of about 200 to about 800 cps, and an

emulsion light transmittance of at least about 50%.

6. An emulsible polyolefin wax having sufficient functionality to be emulsible in an
aqueous medium and having an emulsion light transmittance of at least 50% at

525 nm with a 20 mm light pathlength.
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Control Key as corrpared to th "IH’"J IHIM! e than, -1 slightly worse, O
, tte

equal , +1 slight bette +2 IS a very subj et t)
- 15 - The“ﬂh?%ssa%bve shovvs that the 597 and 1221 Waxes have posﬁélsq}é£§

performance characteristics in floor paligh and can be substituted into
commercial floor polish formnulations. - 16 - CLAIMS WHAT IS CLAIMED | S

1. An e si bl LQsbe
enul si bl e m} an a% e%éue\s"@!r)@(il un‘%%ﬁ%tﬂé%m%?lgzbgyoﬁfﬁg#a’{@&l P%Lﬂf %-8 cps at
190[err] C, and ancompiisitigreadtinghapdiyaiefimwax havirg @Gardner ealor of Abtgadat&r2hamm
with a 20 mmlight pathlength 2. The emul si bl e pol yolefin wax of .claim
1, wherein said vebouh3avith ah-gihylenicallyunsaturatero! Y@F %8990@909@ WA Agitatagd
KCOH g. 3. The S
selected fromt he’%g&oﬁgpécl%ﬁg% %n‘%tngpw\ﬁrrg?“ F‘eﬁé p'rt%%gﬁ@gbgm @‘gﬁ%@&a&
mal eat ed et hyl eneof Q&ipp).| ene copol yner wax.

8. The process of claim 7, wherein said process is a batch process and wherein said
reactor is charged with said polyolefin wax and said ethylenically unsaturated
polycarboxylic compound is fed at substantially constant rate to said reactor over
a period of about 0.5 to about 10 hours, and wherein the concentration of said
ethylenically unsaturated polycarboxylic compound added to said reactor over

said period is about 0.1 to about 25 wt. % of said polyolefin wax.

9. The process of claim 8, wherein said ethylenically unsaturated polycarboxylic
compound is fed to said reactor at a rate of about 2 to about 4 wt % of said

polyolefin wax per hour.

10.  The process of claim 8, wherein said reaction is conducted in the presence of a

free radical source.

11.  The process of claim 10, wherein said polyolefin wax is a polypropylene wax,
said ethylenically unsaturated polycarboxylic compound is maleic anhydride, and

said free radical initiator is an organic peroxide.

12.  The process of claim 11, wherein said organic peroxide is fed to said reactor at a

rate of about 0.1 to about 1 wt % of starting material per hour.
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4. The enul sible poI yol efin \AA"I"I”"I""&J!HI”MFY ein said enul sion |ight
& e

transmttance is at | east about 30% 5% si bl e pol yol efin wax of
claim4, wwergrss7aai d wax has a Mv of about 10,000 to about 2PECTHRIP/08S3el t
viscosity of about 200 to about 800 cps, and an emrul sion |ight
transmttance of at |east about 50% 6.~ 18Am enul sible polyolefin wax
havi ng suffi_ci ent functi Onflgllﬂgﬁ{?t 0, be errul sible in an_aqueous nedi um and

having an ertt si oHheRTGERSS t Vhefein the reactords sharged gvith ajendofispid h a 20
mm i ght pathl engigholefin wm&Lan %t7least andthBf gﬁg Eﬁx?tvagr\?vﬂéﬁln%uf ﬁqea%{;%}og?l N

pol yol efin wax of"-clarm 1, sald process c rrsing treacting

wax having a Gar Woldbiwaxbésmblvggmt&rthim(hmabatdpalywleﬁiﬂm ethyl enically
unsat urat ed pol ycarboxylic conpound in an agitated reactor operated under
conditions sufficient to formthe emnul sible polyolefin wax of claim1. 8.
The process of claim7, wherein said process is a batch process and wherein
said reactor is charged with said polyolefin wax and said ethylenically
unsat ur at ed Igol yckhetpregustdramthecracessof claimdt substantially constant rate
to said reactor over a period of about 0.5 to about 10 hours, and wherein
the concentration of said ethylenically unsaturated pol ycar boxyl i ¢ conpound
added to said reactor over said period is about 0.1 to about 25 wt. % of

sai d pol yol rocess o cl.aim 8, wherein said
et hyl eni cal Ielé \ggietﬂraf"éﬁff%ﬂ’wrﬁ‘éﬁqu&% ound is fed to said reactor at

a rate of about 2 to about % of said pol yolefin wax per hour.

16. A composition comprising the product of claim 15.
17. A composition comprising the polyolefin wax of claim 1.

18.  The composition of claim 17, wherein said emulsion light transmittance is at least
about 30%.

19.  The composition of claim 18, wherein said wax is selected from the groub

consisting of maleated bo’lypropylene wax and maleated ethylene-propylene

copolymer wax.

20.  The composition of claim 19, wherein said maleated polypropylene wax has a
Mw of about 10,000 to about 20,000, a melt viscosity of about 200 to about 800

cps, and an emulsion light transmittance of at least about 50%.

21.  Afloor polish comprising the composition of claim 16.
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10. The process of claimS8§, \/\/rleremmllemlﬂwlﬂﬂ!ﬂﬂt s conducted in the
presence of a free radical source. . C " of claim 10, wherein
sai d pol yolvediooss¥k i s a pol ypropyl ene wax, said ethyl eni cal | JCHASEVRSAL ed
pol ycar boxylic conmpound is naleic anhydr_i_dg9 and said free radi cal

initiator is an organic peroxide. 12. The“process of claim1l, wherein
said organic peroxide is fed to said reactor at a rate of about 0.1 to
about 1 wt %of starting nmaterial per hour. - 18 - 13. The process of
claim7, wherein the reactor is charged with a bl end of said polyol efin wax
and at | east 22not haflopopeishebmprisiag thehempositiemoficlaim 12ast anot her

pol yolefin wax has a Mv greater than that of said pol yol efin wax. 14. The
product fromthe process of claim7. 15. The product fromthe process of
claim 13. 16. A conposition conprising the product of claim15. 17. A

conposition conprising the, polyolefin wax of claiml1, 18. °~ The conposition
of claim 17, 2%her eﬁmegmcgoféﬁ*m&%ﬁm#ﬁ'ﬁpp@a@mWMG@%I toremyl about
30% 19. The co Ny ' : | ' ' fﬁﬁv rom

t he group consi st@g%{)é%@a?‘gg%gooy rngp eﬁieﬂ%\%? %ﬂ%@ﬁ% . &t

et hyl ene- pr opy! enecigispbivjtirarsecend subStance fihén aqueposinediam wider tanditicr,

wherei n said mal eat ed, pol yprog}éjmgggbwax hag&?ﬁMN of _about 10,000 tq about

20,000, a nelt vi sBdRGieRf 1HEmy sid gmylsihlg pelpolefin wax and said sesamdsi on
light transmttancgabn@d |east about 50%
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21. A floor polish conprising the conposition of claim16. - 19 - 22.
A floor polish conprising the conposition of claim117. 23. A net hod of
usi ng the ewml st pol yol efin wax of claiml to enul sify subBCTSeN(8531ai d
met hod conprising m xing said enul sible polyolefin wax of claiml with a
second substance in an aqueous nedi! under conditions sufficient to

emul sify both said enul si bl e polyol n wax and sai d second substance.
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