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Descripti-on AQUEQUS—HESHTH N-BASEDRELCEASE ™ Al DS R
AND NETHCDS OF USING THE SAME  Technical Field The present i nvention
rel ates to aqueous | ecithin-based rel ease aids. Mdre specific , the
present i nWaAs26M7rel ates to stabl e aqueous | ecithin- based’qrﬂsgﬂé'é”ai ds in
the formof an enul sion. The present invention further relates to nethods
of inparting release characteristics to various viscous substances and

rel ease surfaces using these stable aqueous rel ease aid enul sions.

Background Art Lecithin is well known for its effectiveness as a
rel ease agent. Lecithin has provi dechdl8338 omapabilities to the products

and processes of many di u h | p and paper

maki ng i ndustry, the varﬁéﬁégﬁ% W%%&g’ ﬁEngsE EE%' for paper,

pl astic, conposite nateri al ANRMEFHODS |QF/ USING THE, SAMBber and ceramic

nol di ng, and the food industry, anpng others. For a discussion of the many
properties a bi i;€s of Lecithin, see "The Lecithin Book. A Guide to
Lecithin." Q%ﬂ’r%ﬁ 3‘?& Chenurgy Division (June 1991), the discl osure of

whi.ch is i ncorpor’ﬁtee@rheeetniltmyemeifcm eredaites to afweoudi hed¢stigondraddd) used
i n conbi nations e *au@ssol MepL %%Pﬁaﬁl%f %mmkﬁseﬂtffﬁ&é(n@ﬁrg 1 APl
The use of lecithiin al one as %5$a§3 ent é {bVMth a

sol vent, such skable EREOUE| he%‘rt 58 §§’&F|a5§dal Brl%x';‘f’p M Py ag

Pat ent Nos.enmuylIAdn637 The, PBds&®Y mkrl i328 G Ehetrheellases otsm:rrmstltﬁdmﬁuﬁ:h

are incor pofn?ﬁaﬁ:dc.lb)‘ag" Q‘e'ieg)éer@lfz@f%lstlcs tlee Gat-Bbis aJJf)Q&fu% kgbtances
conbi nati on a.ttY16 cid or an oi l t#r IS an ol as m Xt ure.

Nei t her | ed@% ﬁ‘?lz%a(?ﬁes agRs P LR INF SR eoRINBRRE T FL$AER fishl e of

easily formmgsicsisabl e aqueous conposition. Many of the desired uses

Background Art

Lecithin is well known for its effectiveness ag a release
agent. Lecithin has provided release capabilities to the
products and processes of many different industries, such as
the pulp and paper making industry, the various mold making
industries, e.g., for paper, plastic, composite material,
cement, clay, textile, rubber and ceramic molding, and the food
industry, among others. For a discussion of the many
properties and capabilities of Lecithin, see "The Lecithin
Book. A Guide to Lecithin.", Central Soya, Chemurgy Division
{(June 1991), the disclosure of which is incorporated herein by
reference.

Lecithin is generally used in combination with a solvent
such as, for example, a fatty acid or an oil. The use of
lecithin alone as a release agent, or in combination with a
solvent, such as a fatty acid or c©il, is described, for
example, in U.S. Patent Nos. 5,372,637, 5,034,097 and
5,328,567, the disclosures of which are incorporated herein by
reference.

Lecithin alone, or in combination with a fatty acid or an
0il, however, is an cil-based mixture. Neither lecithin alone,
or an oil-based mixture of lecithin is capable of easily
forming a stable aquecus composition. Many of the desired uses
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-2- of a | ecithin-based rel-ease aid conposition however, are in
aqueous-based products or processes which involve contact with water. Thus,
a stabl e aqueous-based rel ease aid conposition that is dispersible n water
i s frequent WO ndust ry-needed or desired formof a rel e"gzusgf'ﬁ”b’
conposi tion. The industries that use rel ease aid conpositions have

|l ong faced the difficulty of having to prepare€ an aqueous-based emul si on
fromoil-based rel ease aid conpositions. The use of aqueous-based emnul si ons
requires the preparation of the ueous- hased enul sions of the rel ease aid
conposition?fiﬁnEBFéEE&%FRﬁﬁﬁi?nggﬁﬁé B8 OPRIL S HOMEVERs. aTRelPr ocess
of prepari nggaechsatased prhated sewul pronsssss awltimipliswolvecessataetuviting
speci al 1 noradeent Stad, B Witibnel SldLB0s 20As & i dalleN & aTRURROL L s SRNY

I ndustries the ptocgss of preparing such epulsions 1s toQ co I cated or
expensi ve, &hatsig;digReys 105 WRCEE £ cEFSIUERF 100 Hbee A RpRSE S snepdRd i s

far fromtheri ddasteqd’ fomw exf aof repeasal alg. compositham.exanpl e, in the paper
making i ndustry, %ﬁ%cbhéﬁﬁﬁﬁféﬁ &Hat aggsréie;§§34g§<yam st i bRE! hap@per
[or_pro ts -based rel ea

maki ng processes an products, an aqueous se ard emul si on
nust be for #OBYj fared ks FiFLICHLENIOENBAVINGER RERRY§s88 BERBPUS-based

separ ati on emullBeornEtch 03 100GIsed rAlecaddi 4idnadmpBiplilctiat.i oThkoubbecs
process of pr LN ' e ' el gase_aid
conpositi onlgllqggt8 Hgt g?é&?h%melﬁlogﬁgo%g%ﬁﬁyéﬁo@%?xﬁé}ggjastﬁgh F? gﬁ?er

pr epar at i on 3RERYE AR5 i alisderiSs Of e Gl r BBl eFP DS coBPeeisianehe enul si on
and prevent immpdiatedp pfidihaitheandewaf ethe nednporitdeonerhe. process The

characterisgkpﬁ§ggg%gﬁéoghég a'Jeoﬁggbﬂﬁéﬁre%é?gfﬂﬁg“ishgscB%EREkC§£89e§@“y
uses of existiRg rel ease ai_d conpositions. Conmon uses, such as Spraylng or
coati ng sur FEEEATHRY hSPYF il g §dd 6P B SRR dPEOPa P Is@dinehRBARt i ¢ because

the enul si ormaQBRORERGS SHEPAT,atferamdniyhendpseyidy tife padiceBg PEOCEsses
produce uney vera I i tion C ration, i.f is
%%g%?égé %ﬁkP(é&&%gig giés gHS ES@#&%%%&%%J exﬁeh51ve

difficult t& si'red di Spersron e emul'si'on_I'n Qrde?rt%F
spray the c@¥pésretonedmtas vardiddd cadtf apdscomplex process that is far

from the industry’s area of speciality.

For example, in the paper making industry, which uses
release aids in the majority of their paper making processes
and/or products, an agueous-based release aid emulsion must be
formed just prior to use and then immediately used before
separation of the emulsion occurs. An additional complication
to the process of preparing and using an aquecus emulsion of a
release aid composition is that if the emulsion will not be
used shortly after preparation, constant agitation is regquired
in order to retain the emulsion and prevent separation of the
0il and water emulsion components.

The characteristic separation of oil and water emulsions
has complicated many uses of existing release aid composgitions.
Common uses, such as spraying or coating surfaces with release
aid compositions, can be problematic because the emulsion
components separate and the spraying or coating processes
produce uneven coverage. In addition, due to such separation,
it is difficult to achieve the desired dispersion of the
emulsion in order to spray the composition onto various
surfaces.



WD 96/ 26997 PCT/ US96/ 01709

- 3~—————Fhe—conpl i cattons regarding thetack of stabiTiTy of
aqueous-based rel ease aid conpositions have prevented industries from being
able to purchase and store ready-to-use forns of aqueous rel ease aid
conposi ti or0%28%7avai | abi | ity of a stable aqueous-based rBFEYSIALTH
conposition is therefore a desired product in many various industries
because it woul d renove the conplications and expenses surroundi ng the
preparation of and use of aqueous-based rel ease aid conpositions.

Thus, there is an existing need and desire for stable aqueous release aid
emul si ons capabl &hsf compligrhgons| regardinsaine deek pf atabddivvre® of

Vi scous  subgsdaafs addd ebeasse SHid aE@fpositBichel paveeppbvbhgednvention
It is therefqéf an, obj_ect esent_invention.to ovi de.,an_ aqueous

f .the r
| eci L hi n- ba R R 6 221 PETBORPLT o1 CHFRIIE % Ao PEDF Ro™ 889K K924 | zed
enul si on. forms |af jagqugioys ualedpecridfcanpogitdcnst. | Fhenavablabibitwiafe a
vat er - based; r &l A% RuGotBIBRSLE! P EL8K A i RDmpBSithbA: is therdfold a _
anot her object, of . the present invention tqrg{OVIde a Stabl|lied reh;ase aid
enul sion t S%EEFIQ§Q§§§& A8 BANENYALIIISOREUSSTEER: PEFAVES pLbI ¥
provi di ng arete® theedotpdpeations upmd akdeansesn surroundlihgi she furt her
obj ect of the.peseRh iJBvaRkl fBet 8 PAQVASIE BatledPirkh efde gigase aid
conposition I ch, can be used by iIncofporation into a viscous substance or
nmass, ther eB"ERNA* ATy rel ease capability to the substance or mass, and
al so by appli cat iThust,o therel éasensexisicing treedehbyndpdesidenfior esesiske

characterl siacsodd Ad12s34" LaCepulsiond ledghnild L 288LERENGDLERL AL the
present invehtion to provide a ?ood grade 'stabi iz rel sate ald:
conposi ti orfapabilities tojaspifde FapdhRt JHjscOUSoFUPRE2pFES cRRd | FRARRT DN tO
provi de a spumfadd= rel ease aid emnul sion. Addi ti onal features and
advant ages of the present invention will be set forth in part in the

description that follows, and in part wll be apparent fromthe
descriptioﬁ?i§ﬁ1°5“r° of the Invention

It is therefore an object of the present invention to
provide an agueous lecithin-based release aid composition
capable of existing as a stabilized emulsion.

It is alsc an object of the present invention to provide
a water-based release aid composition containing lecithin.

It is another object of the present invention to provide
a stabilized release aid emulsion that can be used as an
emulsifiable concentrate capable of providing a stabilized
dispersion upon dilution.

It is a further object of the present invention to
provide a stabilized release aid composition which can be used
by incorporation into a viscous substance or mass, thereby
providing release capability to the substance or mass, and also
by application to a release surface, thereby providing release
characteristics to the surface.

It is still another object of the present invention to
provide a food grade stabilized release aid composition.

It is a still further object of the present invention to
provide a sprayable release aid emulsion.

Additional features and advantages of the present
invention will be set forth in part in the description that
follows, and in part will be apparent from the description, or
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-4- may be | earned by practice of the present invention. The objectives
and ot her advantages of the present invention will be realized and attai ned
by neans of the elenents and conbi nations particularly pointed out in the
witten desYPPIBY and appended cl ai ns. The foregoi RETAHIEENTS have
been acconplished in accordance with this invention by providing a

wat er - based rel ease aid conposition contai-nigng an al cohol, a fatty acid or
an oil, lecithin, a water soluble or water dispersible surfactant, and

wat er . The present invention also enbodies a nethod of inparting

rel ease charegy die deiagpedoby praeine aff thee préseht aimesitoibr ncllides t he

step of applogyttiiies’ 8h8asend hHrRAMATels @F thet B?eé@ﬁ@aﬁﬁnﬂ-w AL G E an
anmount suff|C|ent t.o af f or,d releqée of Ta mass _in, contact wt 1he re ease

surf ace. TR GPER ARENADER B3 MeRBs,PESERE FLYRFRGDRNhe! udes a
nmet hod of | rthumglpabeasetcthadI}erpcsnted botaini sbeusrimtssn Such a

met hod i ncl Lg&%gllg,elghegngf dy¥s tdj_ealt;,{gl ease aid conposition to the
vi scous nass in a unt |ent t rd rel ease of the viscous mass

froma rel ease su:}ihgc °Fﬁ986’ﬁ$ J%mtsn g8 accomplighed, idsent
i nventi on alaswardlaaceswibhat ks mure‘rmldnhbyppepaiding)r‘a ofatee iaedbased

rel ease ai d L0ERQS E'lancoﬂ;BSSﬁFdﬁ dgnttaﬁhingeﬁhoglbgﬁeydea fard arq')ﬁgﬁfal.d or

honbgenous m xtyre ag ent an

an, anti caki
t hi ckener, eﬁ SE5RAT ch "’éats?%r c}ﬂ"g £, 05 ?’3??? TFReESIPleeci t hi n are
added, thermfmc@dmtl,ngndnwemw& on. A preferred enbodi nent of this nethod

| ncludes t he fo"Qan?r§§§H§ 1503ﬂﬂld% Bﬁs%teﬁ88&§ége£ méﬂﬁ%ﬁa %IQ% FrF%ngb)

anti caking or _antigel g gent In water by stirring to
in a second TEIREEENEPATAFEREIETIfF £ M é"EéﬁéFe funhaes (:or'ﬁjil‘zhlnEl %thﬁng to
forma slur rly;clm)iesubheqaeepqu spplyiimg the skbéeayei id ddpodixtivhecontil a

honpgenous rapg 'ire?Leb%Ff Qﬁf@gce séﬁc%%ﬁh egi{xé@ggl%at V\Eg&{ r%.gl Iulel §slf

wat er di spersi ble surfactant, aC|
until di sper?i Gn™2SSadRi EQ%H"‘E)%t"Wé@h t@&cﬁeéaéﬁﬁl BRriagRl e) stirring the

honogenous m xt ur & d@inkrtheanembodiment of the present invention includes a
method of imparting release characteristics to a viscous mass.
Such a method includes the step of adding the release aid
composition to the viscous mass in an amount sufficient to
afford release of the viscous mass from a release surface in
contact with the mass.

The present invention also relates to a method for the
preparation of a water-based release aid composition. The
steps of this method include forming a homogenous mixture of an
anticaking or antigelling agent, an alcohol, a thickener, and
water, to which a surfactant, a fatty acid and lecithin are
added, thereby producing an emulsion. A preferred embodiment
of this method includes the following steps: a) in a first
container, dispersing an anticaking or antigelling agent in
water by stirring to form a mixture; b) in a second container,
dispersing a thickener in an alcohol by stirring to form a
slurry; c) subsequently stirring the slurry into the mixture
until a homogenous mixture is formed; d) successively adding a
water soluble or water dispersible surfactant, a fatty acid and
lecithin, with stirring until dispersion is achieved between
each addition; and e) stirring the homogenous mixture until an
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emul si-efp—s—+erret—The—entt-si on—formed | s—preferably a snoot h, opaque,

whi te emul si on. It is to be understood that both the foregoing
general description and the follow ng detail ed description are exenpl ary
and expl anamsezesntl y and are i ntended to provide further BERBHE0I8 of the
present invention, as clained. Best Mode for Carrying Qut the Invention
An inmportant advantage of the present inventfion is that the rel ease aid
conposition is water-based, thus affording its use as a release aid in
mul tiple industry uses. Another advantage of the present invention is the
stability ocfmilwcquisodormeieastheengloripusificroed Ast heeferabby an

emul si on. T sodeadys eUSthbéfémﬁfgléﬂl(l of an enul sified aqueous rel ease
ai d conposition al sq affords It| Iel &)é% %F t he present
n

i nvention. An addit i*nh&P S8vHR %ﬁ% BREFBHRE SIERTF 2hi l ity
to use the aésﬂrﬂpta@m anﬂlshenfaklewxnguﬂaﬁauMBd desciriptipon alréution with

t
wat er, provg,geg@%,? 3 m?] §§§9%‘?,‘9§f APy aHY %ﬂuamxde& £Bep95@§&@t

aqueous rele es tthemtq be used at an eS|re
concent r at i BHEtR %?"Iﬂ%af‘ﬂéi"%r‘a%d%l?ﬁ RF SN ISR APysBE 624 present

I nvention. The ablllty to produce a stabilized dispersion fromthe stable

enul si ons ofy Jé“h ghﬂﬁgga#qau@féﬁﬁ(¥544E%f%§$'red capability of using

t he enul si ons, I ute The wat er - based
rel ease aid corrpd*é% t’1“l§’r?§t6¥‘tt RAVAREAIH OF rﬁ?}ﬁntﬂr@ﬁeéﬁn’bflf’gﬁtbﬂna’r%o%t a
fatty aci d tHe arelddse ladd tbinposit id eis s:dtld::l—aa@edwathﬁsdamefsiﬂogk €its

surfactant,,a0d 49 Gle1ole aIRUL Smfe ehhadgsct ahsdnop! ow ar e
1 oAl ar g 1

expressed i h per centages re at ive t t of conposi tion.
The al cohol 3d¥ankadm P béhﬁséﬁeﬁﬁn'hc%‘fw wist Hhﬁhétﬁpééém’ PRVERR i on
preferably addeddite rdlidaser aifotohpds ieibd Gn gﬂh)eCGfb&m dbeanl eahibsicwmponent

preferably M{‘sﬁfe"a{h}l %%h%[sgoﬂﬂél:?@t&gﬁﬁ Sé/"‘Hb %Yzhg 1&&9%%&&
30 afkwida

ability. Thus e Cco OSI‘?I ons_of
t he presentrﬂrﬁ/@ﬁ 2 G@H‘P&Sbél% "—WPELH préyskry use of

the present invention. An additional advantage of the present
invention is the ability to use the stabilized emulsion as a
concentrate which, upon dilution with water, provides a
stabilized dispersion. This quality of the present aqueous
release aid emulsions enables them to be used at any desired
concentration, thus further broadening the potential uses of
the present invention. The ability to produce a stabilized
dispersion from the stable emulsions of the present invention
affords the desired capability of using the emulsions, or
diluted emulsion, as a spray.

The water-based release aid compositions of the present
invention comprise an alcohol, a fatty acid or an oil,
lecithin, a water soluble or water dispersible surfactant, and
water. The amounts of each component described below are
expressed in percentages relative to the total weight of the
composition.

The alcohols that may be used in accordance with the
present invention preferably include, but are not limited to,
glycols. The alcochol component preferably functions as a
coupling agent which provides freeze-thaw ability. Thus, any
alcohol imparting this ability to the compositions of the
present invention could be used in accordance with present
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- 6- I nvention. Preferabty, the atctohol is ethanol or propanol, and the
like. If a glycol is used, the glycol is preferably ethylene glycol,

propyl ene glycol, diethylene glycol or dipropylene glycol, and the |iKke.
The al cohol W8Nt is preferably present in an anount r REFYRISR¥m about
1% to about 15% by wei ght, and nore preferably about 2% to about 8% by

wei ght, relative to the total weight of thescenposition. The fatty
acid or oil conponent used in the present invention preferably functions as
a solvent for the |ecithin, and is nore preferably synergistic with the

l ecithin, ininentiise PRgferagbvd thepeianhed éF ehbanrelenipropangdhi endd
therewi th. AhétlikedCi dfoa ghyobl BHd ansed,oncha Gilytoleis herepdrawly any

conmbi nati on [ u ' (ofeYs ce Ju p [.avention
Accordi ng toé. leeBIree eﬁ’t&?hvéﬁg?%ge,&%%l ‘natdrglw%gﬁsé?ﬁ%e%ﬂ?(gﬁ y°raci d or oil
may be used.diprIRiEmey IlYFelf a2RY ©e did®-0i| is unsaturated, i.e., is
lcizgui‘d at arrbijent %Mmbahd&eﬁom%:ﬁﬁﬁteLi@}gt,eftehab_ﬁgt pyegfﬂ;@l ir aﬁlrxdgnfah&nkl to
atty aci an re_prefe sk ty. aci oleic acid, linoleic
acid or TOF Ié%’?%ll,n%uf[}%ms it I"I irL?n %%aalf%ugtr ejtastg. h‘é’ef‘gt‘?y HE DE oi |
conponent s tpreefenablyc aboul R theahrusdi bmvedghbon debatirergaitdid y
avai |l abl e, fobt£xamilght BEORhEhgompbk: igem cal Division of Wtco
Cor por at i on, anpq;s,ﬁgﬁgnessegi ., The f%t y acid.ortoil conpanent is
preferably present 1 rBEAT PEGHhFIRSRRS00E B0 P o~ R RKEHs by
wei ght, and imventpicaf ergifeyabbpufunogians @sod s80vehy fer gthe Yesdiathive to
the total weigtiHimdhe pre¥Besbi{OfynergistitN&ik8CLLAI NeSONPONENL Ghel he
present invention 11;I{e‘\:f erabl y functions as tthe ?ct Lyg.In redient in the
rel ease ai d MO TA0R JES8r PHERETRIR PF F88 CREATEER 7 ARESY
m xtures, isthetewinider Asdebtyoaned cdnlasaiilealpagesonsa Ceintrwieetdiereot,
Cent r ophase, o ANghyCibnARRionPEBé £EEP I nay e uBRH! €8 S8RLFARIAS§yiHR itheUsed
because of its characteristic resistance to heat. These, comrercial products
are avai | abl BFeFHE SHRIEEC ¢ r o f%ﬁé%%ﬂ Y FACCBRBERYC IRt Nt ARy ne,

| ndi ana. naturally derived fatty acid or oil may be used. Preferably,
the fatty acid or oil is unsaturated, i.e., is liquid at
ambient temperatures. Preferably, the fatty acid is a Cg to

C
20
acid, linoleic acid or TOF acid, but is not limited thereto.

fatty acid, and more preferably, the fatty acid is oleic

The fatty acid or cil components that may be used in the
present invention are commercially available, for example, from
the Humko Chemical Division of Witco Corporation, Memphis,
Tennessee.

The fatty acid or oil component is preferably present in
an amount ranging from about 5% to about 40% by weight, and
more preferably about 10% to about 30% by weight, relative to
the total weight of the composition.

The lecithin component of the present invention
preferably functions as the active ingredient in the release
aid composition described herein. Lecithin, in its various
mixtures, is sold under such commercial series names as
Centrolene, Centrophase, and Centrophil. Preferably, the
series Centrophase HR is used because of its characteristic
resistance to heat. These commercial products are available,
for example, from Central Soya Company, Inc., Fort Wayne,
Indiana.
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-7- ——————TFhe—teetthitn—eonponent +s—preferabty present—Tn—anm amount
rangi ng from about 3% to about 30% by wei ght, and nore preferably in an
anount rangi ng from about 5% to about 10% by weight, relative to the total
wei ght of tWe9&EpDsition. The wat er sol ubl e or wat ePCEHUSHNEID| e
surfactant conponent of the present invention preferably functions as a
surface active agent, an enulsifier, a stabildzer, and/or a dispersant. Any
wat er sol ubl e or water dispersible surfactant which inparts these
characteristics could thus be used according to the present invention.
Preferably, the Witeerl esdtbbhnecompopent if srafsinabdyspreaeninini an pynguns i c.

Thef vvatglr 59%1155211@ ]EHrdﬁﬁfa%udl §9e£§lm@ﬂo@ww ]Eiwei@hftactaﬁat msgémonent Is
prefera yc osen .f.rom a _nonionic merigc surfacta refera
noni oni ¢ po?P Fa(?lg'urllnaéf‘aﬁ{m}’gtcﬁ%‘é’rf‘gr rfgﬁﬁ tt g’%‘uﬁf’e g?'d'ék%%/ by
copol yner s. waighe preflatdlyiey tot hbe noet ki vee igghtf a:oft a-llme compowat éensol ubl e
bl ock copol yner foheeth%'e%n%oQ&bﬂé SRy SP W f‘é%fez@ib(i‘é sﬁr?HEQéxXt bl ock

i

copol ynmer of et e and | ene, ox | ene gl ycol
ester or %‘F?ﬂ%ﬂtat"éd cBﬁSFe P%Yﬁ’btrﬁ%‘ ﬁfﬂfgfégyy ﬁayxar—%s d 2° Bed in
accordance smtfadéuaqﬂmyeeagennvean|emulSifxﬁrﬁma atiabiduekact and/os aised,

di octyl sul gosuccinate I(»H?ﬁ&& Qéf&ﬁ@%y witet am%eé-g@)s@ensﬁif%]'\%r{ha

surfactants are conmer c avai | for exarrp e, from St epan
Conpany, NoYRHFh imparts ﬁ‘i’&?? cpﬁ?’%?‘b%rlsarﬁchBR@ﬁ dpihespBanYeeRew Jer sey.
The wat er sa&mﬁiding uunnhe girepensi bineerstrdract e fecrapdgent hef watier pr esent

i nvention i rab f gi;nRg ut %to
about 796 by S E t%ﬁ?é%’%*ﬁ%%%‘?y e ORI ag, . el it

rel ative tow"'l“l"f’er tstﬂlal l\ﬁeloghf"a PY{ RESRYTHIRS iR Ymeric sprfaghRbton to the
above conpocempcnerthe s predeeablg chogasifiom d teinidad cnwabkymefhe

conposi tion 4%5%58-5;pr e%‘ar@tfeggﬁfgt | Ofle LG £ r?i ry?éﬂWew.g gﬁrk&?‘éént 1s

appr oxi mat ei)l/ ter ensure ifon of an ol
emul si on. oserHIr g Wa5EE QPEIUEB’PrpB%‘P? PR }‘E"]‘Fé'spregﬁﬁﬁ Pﬁ?@ﬁ?fr‘}é}yn&y
optional |y tletrmemicniariurEaktagt ofs adtwagsdyd ist udenblbek abpbliméy of the

CO”pOSitiOnetﬁ§léﬂbEﬂ%ﬂd%aﬁhagp95p9f£ﬁg€g*£dgi a butoxy block copolymer of

ethylene oxide and propylene oxide, a polyethylene glycol ester

or an ethoxylated alcohel. An anionic surfactant may also be
used in accordance with the present invention. If an anionic
surfactant is used, dioctyl sulfosuccinate (DOSS) is preferably
used. The above-mentioned surfactants are commercially
available, for example, from Stepan Chemical Company,
Northfield, Illinois; Harcros; and BASF, Parsippany, New
Jersey.

The water soluble or water dispersible surfactant
component of the present invention is preferably present in an
amount ranging from about 0.2% to about 7% by weight, and more
preferably about 1% to about 4% by weight, relative to the
total weight of the composition.

In addition to the above components, the release aid
composition includes water. The compositions of the present
invention preferably include at least approximately 45-50%
water, so as to ensure formation of an oil-in-water emulsion.

The release aid composition of the present invention may
opticnally contain an anticaking or antigelling agent for
stability of the composition. If an anticaking or antigelling
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- 8- agent is used, it is preferabte to use magnesi umalum niumsilicate,
for exanple, Veegum which is conmercially available fromR T. Vanderbilt &
Co., Norwal k, Connecticut. It is also possible to use calciumsilicate or
al umi num ox ™% anti caking or antigel ling agent. The XGATUSINGIAY or
antigelling agent, if used, is preferably present in an anount ranging from
about 0% to about 3% by wei ght, nore preferabl-y about 0.1%to about 1.0% by
wei ght, relative to the total weight of the conposition. The rel ease
aid conpositions of the present invention may al so contain a thickener
whi ch woul d 39872k t18 Heeddditi &R Prefrrakice tios usesmagnesbemsa tyminium
nodi fi cati onsikindts,f ifoat eramphe/ WeediingbiWhizat i8N cohhefcidl CKERAS] lable
i ncl uded, itg) e S gu | gi.nat e or cel]ul ose
derivati ve. #&%.H{'ﬁlfrh irvggtl}ggé?lﬂgi%:p’r_e eFr%’%l%%é ?8“358'9&3% hart gurfi 35
cel | ul ose deRF3AERNFe tios UFgedal siun ssigriciagdeaipire al yminam cox bide yasratrhy |
cel lul ose (GWBicakild ekeartigeéllirspdgdnt .pr eher QQEYCQIEP&%FEr ia{htﬁ@e@;‘lﬁgt

' ably about™ 0%t

ranging fro ut .Q% about_3%Db ight, nore prefer ]
about 0.5% lr)g wg.'l'ghlt% , 0“’%"gfj’f‘ﬂ ?gep ’f%g'?%aebvﬁ’o%g FRFghP BF FRRURD ARG NG from
| n addi ti on,3R9 O sgsababtl Thnposaiahts obrehprefesanly iabent ion ey

contai n varidButprnesar vgt w¥eghas m&q@@&&eabregtaﬁwﬁﬂ@%gﬁé ves may
function as & pioos>g._it ants, freshness preservers, and antibacterials, anong
ot hers. Typical® preservatives include Kathon[err], BHI, BHA TBHQ and

sodi um benzoate, Fh¢ trhéeppReaidscampnsdsdonat plethet presentefiomaitd onomage

Busan 1078, atchdntaiBnyf 68isk&tkbyHBeekmpnibabapatorigs aldli]iet&%failona' ’
t he present

Inc. and is l.cr.obi.cide, . _The desired.viscosity for,
rel ease aid c?loa%gst:%?fgh%?lssogu‘(':’hscfor?dttyt FEIE5AHBET PF onmesi e asdan #nddnped
and flow fred prabidhzahaeact ekf s itde cfevar] ysenhaheded heitahid iptre flewrabise

the present teoR@esial gaRs aA 1@ dHMRf 22801 8Y0se deriwg(}'ﬁ R gnthe
features of t he%resent .inven |or1§1|ts t hat the re?ease al d conpositiofis form
BRTCei dhs 1 BT S HF PR bCe VSR KBBRPRR PR at e 2@ livgREe

aqueous- based € _ .
t enper at ur efegfivitdNeabsuuset er¥ G s prafeunbbo[ vo ri€: faarimsye radetyper i ods

of time. Thewellulose (CMC). A thickener, if used, is preferably present
in an amount ranging from about 0% to about 3% by weight, more
preferably about 0% to about 0.5% by weight, relative to the
total weight of the composition.

In addition, the release aid compositions of the present
invention may contain various preservatives as needed or
desired. Such preservatives may function as antioxidants,
freshness preservers, and antibacterials, among others.

Typical preservatives include KathonQ, BHT, BHA, TBHQ and
sodium benzoate, and the like. As a preservative, it is
preferable to use Busan® 1078, which is manufactured by Buckman
Laboratories International, Inc. and is a microbicide.

The desired viscosity for the present release aid
compositions is such that the compositions may be easily pumped
and flow freely. Such characteristics greatly enhance the
ability to use the present compositions in the form of a spray.

One of the unique features of the present invention is
that the release aid compositions form aquecus-based emulsions
that are stable at room temperature and from temperatures of
from about 8°C to about 50°C for extended periods of time. The
stability of the aqueous-based emulsions of the present



stability of the aqueous based enul sions of the present WO
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-9- i nvention at roomtenperature and 8[err]C is characterized by the

|l ack of separation or other physical defects, such as gellin

preci pi t at w6269 ccul ati on, sedi mentation and di scol ori nd<E ISPERL78ul si on
for at least a period of apprOX|nater 4 nonths, nore preferably, a period
of approximately 6 nonths to a year. It L59noted that at 8[err]C, the
stability of the emul sions should |ast as |long as that at roomtenperature,
but may last for |longer periods of tinme. At 50[err]C, the stability of the
aqueous- bapwdnbhohshdbreoat tempepasyvrat andventi bd ¢hardetexdized bydtbe t he

llack of sepgeRt beNs@pafitiin R Srhak ﬁys%&lf@éf@été eassichldasdwhatgter
whi ch signs of ,acce eratgﬁsa%fqgﬁ aeen réfg}) £
The aqueou®*B5SBYTBREPRY M ‘%‘reES tPPRGR ’t‘?’br? N1 °Er}P§u8
because t he&hehemeleiorl fentatf esss- shpardiagadf | appesxinkdre lox danploat hat
-15[err] C, mbkt@ 5&@?&5:&1@ ofy td&l%U%QuﬁFEi‘éﬁﬂmﬁi@dﬁ'@%rﬁhst he Br geant

I nvention IS aract rize o ct t l,si on freez t
SUch & ©embEr APUPAeB BRI AE ki 06 RFPPLILERITE (0% STBHGHSSTetie,
and renmai nlas&bhe hOngomntﬂaq:)@tampm tempetatensi bmemmntl}a.st for The

stability 9bnhRe BAKEOMS- @Psﬁ%eewh%' 808 cOf thBes PSSRty i} @Md QRukdua-
definite a vantagﬁufv er eX|% ILng emul sions which req U|re constant %?Iltatlon
r

in order t&3F&fa AR 9 HheoPrSﬁeBﬁquVSHt%‘i’nels Thp
separ ati ontheElnski aoff eepdisatoien der pohest phesiedl deﬁeamy ﬂoe:ngztth lefsti ne

due to thepy, agha aL £ 0O ARk JiDS gue&egeee%rgby&' nd!3 daytb% aad Laus

are difficult t urchase 1n the-desire com‘rerma to-use form
I n additi o®ucH Fﬁ@PEF%BH"F?fty of the aqueous-based errul sions of the present
i nvention, the erhesaqueocwd-ddeedreemdntionsyvefit tibe presaapabiventfioneiatrg

prepared [ ,¢gn BﬁEéﬁgtﬁQci&éé“é Ha%eC@RABLEAL Bl Qidyf ed Wi Lh water

to forma st use di preparing a ution of t he
present enﬁ@?@ﬁ%“i‘?srs Fﬁfb%ser’ﬁ“@lteo &ltl Eit'Lé Fhet]é?nﬂ%ﬁ%‘r?s“tyo% the
concent r at iagneolisiPabsad waiels ichsc v fa thiel preeanpr thdwsrathign rigmai ns st abl e,

i.e., no p%%%&%@ke§§9@ﬁaﬁycghé”féykhgﬁagh¥ﬁbcgkul51on will freeze at such
a temperature, but upon thawing, will return to a homogenous
state, and remain stable at room temperature for at least one
month.

The stability of the aqueous-based emulsions of the
present invention is a definite advantage over existing
emulsions which require constant agitation in order to remain
in the form of an emulsion (i.e., to prevent separation).
Existing emulsions do not store well for any length of time due
to their separation and the occurrence of physical defects, and
thus are difficult to purchase in the desired commercially
ready-to-use form.

In addition to the stability of the aqueous-based
emulsions of the present invention, the emulsions of the
present invention are capable of being prepared in concentrated
form that is capable of being diluted with water to form a
stable ready-to-use dilution. 1In preparing a dilution of the
present emulsions, it is possible to dilute the emulsions to a
concentration of 1% in water. Such a dilution preferably
remains stable, i.e., no physical separation or other physical
defects, for at least 3 hours.
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PCT/ US96/ 01709 B - 10 - The stable
aqueous-based rel ease aid enul sions of the present invention can be used in
mul tiple industries and for multiple uses. For a discussion of the nmultiple
uses for an M0&ME¥hased rel ease aid conpositions, see gendRCAVUSIENLTE
Patent Nos. 5,372,637, 5,302,330 and 5, 342,872, the disclosures of which
are incorporated herein by reference. - Addi.tional advantages of the
rel ease aid conpositions of the present invention for their many industrial
uses are that they have | ow foam ng potential, and can contain no SARA 313
reportabl e materi al™eaf§ahbe vafiugdyse basgdnired ease aid |emylaritdneuledr thehe

enul sions of plesepitesanent WENEAP b RLe iaddade dh1eCiddhetri®s a4t ?.8&“
dilution, to r%hq:i\ﬁte gggsof A J[paépe . ngaksl ng maghége. {fe, enul sions of the
present inventionrare preferably added t6°8 Papere nikt mPifadifiese fer an
concent r at i orADfeCHISoRRSEA0BEA e3P AIRIR OMPEHibacnd, osee hperextadll ywi.ght  of
the dry fiberpatdeiteNdsngs pn7s ez seveniony 38b Lh. 80EeS] O Of heSldiGkh BEiire
probl em The thgic?lnagfe E.Hci:os arm#nt ?‘% t he gﬂueoge-based emil si ons of the
TREHTDGEELE BRotF

present invention to & paper TeHEt excel l ent rel ease
capability to the pdgérippakradyariagest bé vhei pebesar faickonpositibhe fFess

rolls, the yanepreskher snvéMeiiPUEt kBkhS mhRe SENE B3NS 1 REC areCRRLACE ed

by the paper N Ki %gvga_tlevrvlﬁél. For a _discussion,.of the use ("5#5 a release aid

in the wet end of 4 Eap KT RebTd2 L s BT AIMFAINSNOPSARAL 3ABS.

4,686, 119 andepogsab QGmathiSs(ﬁndsmpeyOd;a}:Méccblrﬁrei.dsncorporaft ed herein

by reference. InTgeraﬂ@m,- tedn@Tyh 8heN6t Ol nd M- dUetRehk Y EB RLY
y |

can al so be used j.n.the_dry. end of a paper ki ng, machi ne el ng ap
directly, or PBerigedi hf%a'y%d ttfer aﬁﬁF‘PBHTTgE‘ggﬂ;Ofby tShithgi Mgt eR€oof he
various surf @aeer makingthechizleend&hestacksiobdeofiryier mxarentt haveadchn or
other rolls, awel gheftfably Olaeidh ith 3 BABEL FRELAY (TGS Jpher e adhesion of

"stickies" is a als blem Fo di scussion o e use of arelease aid in

the dry end &°% Bg’ﬁ@?l%k‘?%ga ’nd8%ska gReit 4 135 Ubssedapanthaptotal

5, 256, 254, t weightcpbbstire drfy Whibelr,i slepandipgrat aethdaseRierity of the
adhesion or "sticking" problem. The addition of this amount of
the aqueous-based emulsions of the present invention to a paper
making process should impart excellent release capability to
the paper material from the various surfaces, i.e., the press
rolls, the yankee rollers, the couch rolls, the dryer cans,
etc., contacted by the paper making material. For a discussion
of the use of a release aid in the wet end of a paper making
machine, see generally U.S. Patent Nos. 4,686,119 and
4,857,126, the disclosures of which are incorporated herein by
reference.

The aqueous-based emulsions of the present invention can
also be used in the dry end of a paper making machine by being
applied directly, or being diluted and then applied, e.g., by
spraying, onto the various surfaces, i.e., the calendar stacks,
the dryer cans, the couch or other rolls, which are involved in
a paper making machine where adhesion of "stickies" is a
problem. For a discussion of the use of a release aid in the
dry end of a paper making machine, see generally U.S. Patent
No. 5,256,254, the disclosure of which is incorporated herein
by reference.
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i ndustry in which the agueous-based enul sions of the present invention can
be of advantage is in the food industry. The present inventiv | si ons
can be conﬂ‘&%ﬁ“‘w all food grade quality conmponents. Rel e'a‘é'é‘?sé?'&%
conpositions can be used in the food industry in food preparation, i.e.,
cooki ng, baking, etc., and also in food prbressing, i.e., in nmass

manuf acturi ng of food products. For exanples of uses of release aid
conpositions in the food industry, see generally U S. Patent No. 5,374,434
directed to usaghnPHber fiRrstaVedBevWhBoAB okt i A eAHF Bagedperuisings of
5,376, 320 dheeptregentv irnage ich caadbgr afcadvinisagd hiss dirs alhesdiced of whi ch
are incorp er e r : ' I .t hi

cont enpl at géaﬁggﬁgé g#m?[ %%s%&gegg ggﬁ\t}éﬁ?i %%&%%%%{h%?'a\gfe?&g‘ P %gggdd

emul si ons Bélufedd| grafs YRS rYoceapeRentyr Stfree dich aaapesitiosspaper,
pl gstics, eanppéei igedederdta ioclﬁieliﬁﬂhstﬁrayn fcﬁi’diﬂ:f@axfa]lcthw, aneé.ceramcs,
and in any kil o  ndust.rj al _pry,0 es | V) face r syhstrates
in need of crggg%}éé'en%}ﬁgyj iettlrdéé : a%ﬁegf?%?egrslep%ﬁ% }%:z[cg%pe?sglrﬁnl%dn?%f "t Eg
present inWaAsi vaneiacHE e Pt Aordl BrRduBt BcesERR examples ¢fr wseasefai d,

i.e., allowengasde "®idesonpdtidnst @nbeneasbdd 1edmstas, f ram gemeidiapd to

prevent stjcking of_ 1 rd.al _to.the lLd, such as,_ inthe nold

prepar at i oh'gl’ ogﬁggn%;}&?}%'%ljﬁ‘t’ér# g,l§§9?$%0?°t‘hsea%ﬁ st @stftroé’%oire P8R is

i ncor por at edmpesit hopyandkflbriondatent No.|§, 386 a3 diinadted te wsagenphat ed
bounds of £B83aPELERAmbTEN N dildal obliee 3UUE NS RSB SMdoTpeRathg used in
Vi SCOUS nasses ebg. ul%&and paper slurries, paper, plasticC, conposite
material, BEREBAT, I%\?/E,)e’f 91 e, rubber and ceram ¢ conpositions and/ or
slurries, prepar®t dsrakgp witindgs thadasnrempl ared Juminds olif &he pmesest of

rel ease capabehtibesthad vl easRolEOBLSHEf &RESsidhd be MRS in' BbhALEg and
vari ous ot her substra#es, ontact. with such rra%ses, such as,

com.ng_ i.nto_c
for exanmpl BF°BSPETS’ p %%t?’%a,mpcl@n'ﬁ’d‘gi‘t ECRREEY i BF PR3 40 texti | e,
rubber andcowpasite nmpateyidls, o dementl dediay Fotrext geasmr afubdiescasdi on of the

use of aqueaYsm¢LEPOShd | BN%rAS Rl dib8hEASKIRPEM D RRxddses RalLBALiNg-

5’372’637’saggagégcégségégtrates in need of release capabilities. The

release aid compositions of the present invention can be used
in molding processes as a mold release aid, i.e., allowing a
molded material to be easily removed from a mold and to prevent
sticking of the material to the mold, such as, in the mold
preparation process of U.S8. Patent 5,387,750, the disclosure of
which is incorporated herein by reference.

It is also within the contemplated bounds of the present
invention that the aqueous-based emulsions be used in viscous
magses, e.g., pulp and paper slurries, paper, plastic,
composite material, cement, clay, textile, rubber and ceramic
compositions and/or slurries, prepared during various industry
processes which are in need of release capabilities for release
from surfaces, e.g., molds, rollers, and various other
substrates, coming into contact with such masses, such as, for
example, paper, plastic, composite material, cement, clay,
textile, rubber and ceramic material to be molded. For a
general discussion of the use of aqueous compositions as mold
release agents, see U.S. Patent No. 5,372,637, the disclosure
of which is incorporated herein by reference.
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capabilities provided by the rel ease aid conpositions described above have
been confirqﬁﬁ @ﬁ‘ g standard | aboratory techni ques as |IIustrated bel ow.
The present TNVERCT’on will be further clarified by the fol IEHYE/%pI es,
which are intended to be purely exenplary of the invention.

Exanpl es Exanple 1 A conposition aceoxz2liig to the following formul a
was prepared: Per cent age by
Y\e:Ngthgrof The redBUCY nabilities provided byg t§;°§2|1e§0%”peﬁosﬁn' tion

magnesi um akampasht 5918 clessribeflr shoRe Thawa fearhidanfsr@ed u51ng standar@
0. 22 - plﬁB&f@ﬂ@rﬁ”ﬁ@Hﬂnlques as illustrated below The - Toxi mul

8320 - butox bloc o} of hy| ene and ene oxi de
from St epan* "E@‘ci be”gurenex Cia%‘&@ % i xf&lﬁﬁyhngu%amples.

0.11 - IwUushr@ne irended ¢ocbacpdrélyredinpdary of the 24véntion.
Examples

Example 1

A composgition according to the following formula was
prepared:

Percentage by Weight of
Component Total Composition
- water 66.37

- Veegum - magnesium aluminum silicate
from R.T. Vanderbilt & Co. 0.22

- propylene glycol 2.2

- Toximul 8320 - butoxy block copolymer
of ethylene oxide and propylene

oxide from Stepan Chemical Co. 1.1
- xXanthan gum 0.11
- Industrene 106 - oleic acid from Witco 24.0

- Centrophase HR - lecithin, roughly
60% active from Central Soya 6.0

® ®
- Busan 1078 - Kathon microbicide from
Buckman International Laboratories 50 ppm



- Centrophase HR - lecithin, roughly 60% active fromCentral Soya

6.0 ——=-Busan—1078 - Kat hon —rerobti ci de—fromm—Buckman | nternational
Laboratori es 50 ppm WO 96/ 26997
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In a first WOMA$Mer, the anticaking agent, Veegum was dFSHEPEM®n water
to forma mxture. In a second container, the thickener, xanthan gum was
di spersed in the alcohol, propylene glyad ,-to forma slurry. The slurry
was then stirred into the mxture until a honogenous m xture was forned.
To the honpbgenous m xture was added the surfactant, a butoxy bl ock

copol yner of ethyl ene oxi de and propyl ene oxide, followed by stirring
until conptesedwieper sion was achi eved. The fatty acid/oil conponent,

oleic acid, was,then. e L] g%.irr'. L dj rsion, Finally
the lecithin an & .rkrﬁ%%goglb&i'gé? %ﬁg%]gé/ ,a}é\kgl%eg%ﬁ\gd g%%%‘“ﬁ? ¥ 9al

m xt ure v@ispersed dg watier josfapnea MK wdh RosgeandhFentadsexsnoot h,
opaque anghyhihfckeneEXXdpkBard gum, was CIEEYTHd QR $hel haetohel| hat

prepared in_ Ex | e 1 S repar ed cording.,to the sanme precedure and
amount s -ug’é‘apﬁ'ﬁe@e&g&ﬁﬁ%g’l,tgegggﬁtat%glfr%'rgi S s;ﬂr 3 B’ﬁ?o&@eﬁl ock
copol ynmersbirred hintahdheximdatung whioby | 2 rkonndeneusy aikagre vasnformerdh.

Car bi de, oStk SbridtdrRE afi xtlife Didd &X¥adHd D kL GRERERANL JOX1 BUtoRp20.
The corrpo%itlon f orymed vva% ble, s
t

SimiLar CLEHE SR QPoRGBEHeT Shamipl 4 Bro] ape) geyfe’ Fofldles
by stirring until complete dispersion was achieved. The fatty
acid/oil component, oleic acid, was then added, followed by
stirring until dispersion. Finally the lecithin and a
microbicide, Busan0 1078, were added and the final mixture was
stirred until a stable emulsion was formed which was smooth,

opagque and white.

Example 2

A composition similar to that prepared in Example 1 was
prepared according to the same procedure and amounts used in
Example 1, except that Tergitol XD, a butoxy block copolymer of
ethylene oxide and propylene oxide available from Union
Carbide, was used instead of the butoxy block copolymer
Toximul 8320.

The composition formed was a stable, smooth, cpaque,
white emulsion similar to the emulsion produced in Example 1.

Example 3

A composition similar to that prepared in Example 1 was
prepared according to the same procedure and amounts used in
Example 1, except that Toximul 8320 was replaced with
Pluronic L-64, a block copolymer of ethylene oxide and
propylene oxide available from BASF. Pluronic L-64 was used in
an amount which constituted 2.0% of the total weight of the
composition, and the water component was thus reduced to 65.47%
of the total weight of the composition.

The composition formed was a stable, smooth, opaque,
white emulsion similar to the emulsion produced in Example 1.



A conposition simlar to that prepared in Exanple 1 was prepared according
to the sane procedure and—amounts used in Exanple 1, except that Toxi mul
8320 was replaced with Pluronic L-64, a block copolymer of ethylene oxide
and propyl ene_oxide avail able from BASF. Pluronic L-64 was used in

amount whi cV@3P% uted 2. 0% of the total weight of the cdfp 6’5??’?'3% and
the water conponent was thus reduced to 65.47% of the total weight of the

conposi tion. The conposition fornedt4vas a stable, snooth, opaque,
white emul sion simlar to the emul sion produced in Exanple 1. WO
96/ 26997 PCT/ US96/ 01709

- 14 - Exanpl e 4 A conposition simlar to that prepared in Exanple

1 was prepRxampkecdrding to the sanme procedure and anpbunts used in Exanple
1, except that &X&J@os&%agnw@mma@@%waéfb ggs_lgta' QﬁtEQ%\%%%ng E- 600

M., a pol yoxyet hy| at coco fatty acid, Chemax
pol yet hyl eﬁﬁz‘ Ia%R/r@G@QdFQSFE? Rt R%ﬂqedé’lrle a6 gmgens W% Hyail abl e
from ChemaExample G esroeipt] ¢haSobkimial od3ata waBheeptabedakvioh ©f Chenax

E-600 M. ap 9% s TR @@lgmgﬁ E’aéob'sﬁx‘}' 'an rg%l ?etﬁm@%dwm&ﬁ Sostituted

4. 0% of the e conposit onent was
thus reducBdtEy %%1‘11!7%”6# Chraar PEF- 6RY g’?ﬁ' & PPlJréfeEBMﬂ)SE‘?tSFbYFOII'H‘@' 600
conbi nat i odiest &henkbh EaBQ0oll Satit Cheokk, REEHEGFabIlabbs fasie Chentdx 75% M

(monol aur at'I.' %Ofg@e%é)év]\ggll%nd P%:D&-ai‘giﬁ?al | at’ﬁ‘)e %gﬁgﬂggion of Chc;l\:&

COWpOSItIOI‘l snoot I on S|mlar to
the emul si Bné PP I e meméns'ﬁﬁ §00 DEé'éﬂﬁ)l‘@e@ in a t%elcm e of
Exanpl es leédnseitutadparnad ofntidf tbCaknbe antdft it tompbepPedien | hatef rom

four Sarpl eh Ol £80N- AR LD PR,8%AR.ARAe 830, CORPORL iy 0 be

eval uat ed our Yeren era
conposi t i oNgight E?(%rFﬁ}ee§°PPA>SW§P-@nevaT%tWWtéf’&bPF| Ehemax tBrgRd dlur es
of room t eapéraheniax HR{-&00] 6T Shermade FnbE BEEeML] CrofaTiusagl € was

visually 'Héﬂﬁgﬁéﬁkegnd“yéﬁog%c(ditallate) component .
The composition formed was a stable, smooth, opaque,
white emulsion similar to the emulsicn produced in Example 1.

Example 5

The compositions of Examples 1-4 were prepared in
sufficient quantities to prepare therefrom four samples of each
composition so as to enable each composition to be evaluated
for stability at four different temperatures.

The compositions of Examples 1-4 were evaluated for
stability at temperatures of room temperature, 50°C, 8°C, and
-15°C. Each sample was visually inspected at periocdic
intervals to determine if separation of the emulsion components
had occurred and to determine if physical defects had cccurred
to the emulsion. The physical defects specifically looked for
were gelling, flocculation, sedimentation, and discoloring.

With respect to the four samples evaluated at -15°C,
these samples were allowed to freeze overnight (approximately
12 hours) and were then allowed to warm to room temperature.
Upon reaching room temperature, each sample was inspected to
see if the emulsion had remained intact following the freezing
and subsequent thawing steps. If the emulsion remained intact,
the stability of these samples was further evaluated to



intervals to determine if separation of the emulsion conponents had
ocetrtred—and—to—deternime—i f physitat def ects had occurred to the enulsion.
The physical defects specifically | ooked for were gelling, roccuIatlon
sedi mentati on, and di scol ori ng. Wth respect to the es

eval uat ed §Y°9‘i’éf’%7rr]c, t hese sanples were allowed to freeé%?ggﬁ%g
(approxi mately 12 hours) and were then allowed to warmto roomtenperature.
Upon reachi ng roomtenperature, each sanase-was i nspected to see if the
enmul sion had remained intact follow ng the freezing and subsequent thaw ng

steps. If_the enul sion renai ned I ntact, the stability of these sarrpl es was
further elefterige ff such emulgiong rampgned stable for any length o

PCT/ US96/ ©ilme 9 - 15 - determine if such

enul sions renmai ned stable for any |length of tine. Resul ts: Each of

the four sanples evaluated at roomtenperature renmai ned stable for a period
of at | eaBesuli&: npnt hs. Each of the four sanples eval uated at

8[err]C al so remsas’hrleﬂ ghabEeut osafip ey ienthlafated heasbomotémp@rdthare _
Each of the fﬁ’%c?as% 1 Sf8¥al';§éfl ftoP Y rlre]a r@g&*nsg t§111%bl e for a period

of at |edst 1. ore”si accelerate ag| n? ysical defects
wer e observed. Each ofE&sn §PUY hRARRA RS %ueéegvarﬂua Edahﬁo 1AL

remai ned $tHisIcs ﬁ‘oQ'I lzopergolihes f 4eevdant amﬂusuulamﬁuent t hawi ng operati ons.
Fol l owing their aw LogLoom t enper at ure se £gy les remai ned
stable for at IEeaac fnghﬁoﬁ?ﬁrbe? ng; S|evr? ugfte Sgr a? én b’?ﬁ%l cal

def ect s wetablshd@orvadperipdanpl at cleast lEai@USObefn@ecgmsmf ons of
Exanpl es alcéewaﬂ:ewalguabearf Bhysl @Y q¥ddes) weebBpdblibgd With water.

or sti rred unt R Shor b oth ER LT AN g tachP oG oM ELAE campl o vas
eval uat edintratetfi@mliiowdng the freezing and subsequent thaw1ng

operations. Following their thawing to room temperature, these

four samples remained stable for at least one month before

signs of separation or physical defects were observed.

Example 6
Each of the compositions of Examples 1-4 were evaluated

for their ability to be diluted with water.

One gram of each composition was combined with 99 grams
of water and shaken or stirred until dispersed. Once a
dispersion was achieved, each sample was evaluated to determine
the length of time the sample remained dispersed.

Each of the four compositions formed a uniform dispersion
which lasted for at least three hours before separating into
components, e.g., by one component floating to the top or
agglomerating on the bottom. Each sample was determined to
consﬁitute an acceptable dilution.

Example 7

The composition of Example 1 was used to evaluate the
release aid characteristics of the compositions in accordance
with the present invention.

Pulping was performed at 0.5% consistency for 1 hour.
20% by weight polyvinyl alcohol (PVOH) was then added to the



the length of time the sanple remai ned di spersed. Each of the four
conpositions fornmed a uniformdispersion which |lasted for at |east three
hours before separating into conponents, e.g., by one conponent floating to
the top or a glonerating on the bottom Each sanple was determ ned to
constitute B8t able dilution. Exanple 7 The cdffEEPePER of
Exanple 1 was used to evaluate the release aid characteristics of the
conpositions in accordance with the presentéi-nvention. Pul pi ng was
performed at 0.5% consistency for 1 hour. 20% by wei ght pol yvinyl al cohol
(PVOH) was then agdded to the VWO 96/ 26997

PCT/ US96/ OP#gBeYr in an amount corresponding to 50 gygms OprPbﬁrP?ﬁ 1% anount
cor r espondgpgms oo 50PYORNS Pofpudpl plpery IMagrmadwfed?VOH. A pulp slurry was
pr oduced. | S d; J e I se
aid conpositions¥§%§6$g#%éyp§%t gggggs%%?gﬁaagﬁg?gﬁéﬁgré?ggdgﬁéP%F{%%g and
sheet nol d2if FAEPAFHHARS 1FSCEEIBE| bR, t T PIRARI s HB¥ LRt heReWeFR rRiieE sed
and pl acedtenthe ahamd nehiedtoinoldndnt bise atidwtk OVdrst@dsbetbwcanTh&em@myvdl of
t he sheets t | g ni I5 S | - o]

rosults.  opeSth 98-8 U fifandly METpRACATRAD MURIRIR £81) AR hen
(control):dried ovenp Fiafd §H8et sRewavl Rt the sdwstedfreBntide al uni num

foil w thorlludaregh nfoihevdandtehpetd with thedm 1dagWctbButPs[errlm
(fiber weight) release aid conposition:

Results:
A. Sheets made with nc release aid composition
(control):

The hand sheets could not be removed from the aluminum
foil without damaging the hand sheet.

B. Sheets made with 40 ppm (fiber weight) release aid
composition:

The hand sheets did stick to the aluminium foil but were
easily removed from the aluminium foil with no damage to the hand
sheets.

C. Sheets made with 80 m (fiber weight) release aid

composition:

The hand sheets did not even stick to the aluminium foil.
The hand sheets slid off the aluminium foil once dried.

The above results demonstrate, based on standard laboratory
techniques, that the release aid compositions according to the
present invention provide the desired release capabilities to the
release surface, i.e., the aluminium foil, at a concentration of
40 ppm, based on fiber weight.

Other embodiments of the present invention will be apparent
to those skilled in the art from consideration of the



The hand sheets did stick to the alumniumfoil but were easily renoved
Fr-emthe—attmar-um fot—w-th no—damage to the hand sheets. C. Sheets mmde

with 80 [err]m (fiber weight) rel ease aid conposition: The hand
sheets did not even stick to the aluminiumfoil. The handﬁ%ﬁﬁé’? i‘)[obd of f
t he al uni ni¥AP¥¥??7 once dri ed. The above results g based

on standard | aboratory techniques, that the rel ease aid conpositions
according to the present invention prow d& t-he desired rel ease capabilities
to the rel ease surface, | .e., t he al urri niumfoil, at a concentration of 40
ppm based on flber weﬁg O her enbodi, rrent 01 t$h,$ resent
i nvent i orPREGHE 4RATEG0. AR PYACEHIR L5 KGN dPVERTLRB QF?C % Ifer atfiton

of the is 1nteﬂ&éd9&h3699ﬁe specification and examples be considered as

PCT/ US96/ 9 peclfd aatdon and
bract i ce SYARETY o8k with 3 txue qeces and spirf of BRGNS
speci fi cateong dimdicase) ék’ ble bkt kg A@i@®anpl ary only, with a true

scope and spirit of the invention being indicated by the foll ow ng clains.
WD 96/ 26997 PCT/ US96/ 01709



- 18 - Cl ai ns 1. A water-based

rel ease aid conposition conprising; a) an al cohol;

b) a fatty acid or an oil; c) | ecit hin; d a
wat er sol ubl e or water dispersible surfactant: and

e) water. WO9%269D " The'ieease aid conmposition of clai MCFYSIFINNE
conprising an anticaking or antigelling agent. 3. The release aid
conposition of claiml further conprisingia thi ckener. 4. The

rel ease aid conposition of claim1 further conprising a preservative.

5. The release aid conposition of claim1 wherein said alcohol is a glycol.
6. The rel ease aid conposition of cl ai m $224R&r ei n sai d glycol is selected

fromthe group consisting of propylene glycol, ethylene glycol, dipropylene

glycol and diethy! ehe dkyfObased releask siAC caséﬁgﬁgir%;xj gccg@{?é%;iinyﬁgnogf

claim1l1, wherein sald alcohol 18 se ecte rom

et hanol and propanol 8  an algohodye el ease aid conmposition of claimi,

wherein said fatty a®id oa batty sacidhairutaal bylderi ved fatty acid or oi

9. The rel ease aid c%qposiéggghq{ claim8, wherein said fatty acid or oi |
oi |

I S an unsat ur at ed fatty acl
a water soluble or water dispersible

surfactant; and
e) water.

2. The release aid composition of claim 1 further
comprising an anticaking or antigelling agent.

3. The release aid composition of claim 1 further
comprising a thickener.

4. The release aid composition of claim 1 further
comprising a preservative.

5. The release aid composgition of claim 1 wherein said
alcohel is a glycol.

6. The release aid composition of claim 5, wherein said
glycol is selected from the group consisting of propylene
glycol, ethylene glycol, dipropylene glycol and diethylene
glycol.

7. The release aid composition of claim 1, wherein said
alcohol is selected from the group consisting of ethanol and

propanol.

8. The release aid composition of claim 1, wherein said
fatty acid or oil is a naturally derived fatty acid or oil.

9. The release aid composition of claim 8, wherein said
fatty acid or oil is an unsaturated fatty acid or oil.

A



WD 96/ 26997 PCTI US961 1709 3
19 +0—TFhe retease ai dconpositionof clraim1, wherein said fatty
acid is a C8-C20 fatty acid. - 11. The rel ease conposition of claim
9, wherein said fatty acid is selected fromthe group consigstl | eic
acid, |inol %26 ~and TOF acid. 12. The rel ease %&é@gﬂ%’ggl tion
of claim1, wherein said water sol uble or water dispersible surfactant is
pol yreri c. 13. The release aid combsition of claim 12, wherein
said water soluble or water dispersible polyneric surfactant is nonionic.
14. The release aid c osition of claim13, wherein said nopionic

pol ymeric surfact@nt ?@@%@F&daﬂioﬁ?%‘mﬁ’gﬁm}b% 23 g BPeREEBr sol ubl e
bl ock copokgidrBawfy etdid erse aox dezanﬂamwmd:iehe oxi de, but oxy bl ock

copol yners of ethyl ene oxide ang propyl ene oxi de, polyethyl ene glycol
esters, and et hoxyl ated al cohol s. ., 15. The rel ease aid conposition
of claim1, wherktn SHi® 5pdedses5PUBPRibioRR e clRfighdrsibrEedtr factant is
anionic. fatty adfd idhedlaictade faotl thaposmip aomdistliaignoiSeleherein said
ani oni c ?“52?}?3 aﬁnéfezldé a‘}:él)g - sukf Qéycg%{@_t e. 17. The rel ease aid
conposition Of " clalrm?Z, eréinsaid anficaking or antigelling agent is

sel ected fromthe group consisting of magnesium alum numsilicate, calcium
silicate, and alum niThe @dld@se aid composition of claim 1, wherein

said water soluble or water dispersible surfactant is

polymeric.

13. The release aid composition of claim 12, wherein
said water soluble or water dispersible polymeric surfactant
is nonionic.

14. The release aid composition of claim 13, wherein
said nonionic polymeric surfactant is selected from the group
consisting of water soluble block copolymergs of ethylene oxide
and propylene oxide, butoxy block copolymers of ethylene oxide
and propylene oxide, polyethylene glycol esters, and
ethoxylated alcohols.

15. The release aid composition of claim 1, wherein
said water soluble or water dispersible surfactant is anionic.

16. The release aid composition of claim 15, wherein
said anionic surfactant is dioctyl sulfosuccinate.

17. The release aid composition of claim 2, wherein
said anticaking or antigelling agent is selected from the
group consisting of magnesium aluminum silicate, calcium
silicate, and aluminium oxide.

18. The release aid composition of claim 3, wherein

said thickener is selected from the group consisting of a gum,
an alginate and a cellulose derivative.
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18. The release aid conmposition of claim3, wherein said thickener is

sel ected fromthe group €eensisting of a gum an alginate and a cell ul ose
derivati ve. WD 96/ 26997

PCT/ US96/ 01709 - 20- 19. The

rel ease ai d ¥BAH¥PT i on of claim 18, wherein said gumis xaFAHERGUTM

20. The rel ease aid conposition of claim18, wherein said cellul ose
derivative is carboxy methyl cellul ose (€N .- 21. The rel ease aid
conposition of claim4, wherein said preservative is selected fromthe
group consisting of Kathon[err], BHT, BHA TBHQ and sodi um benzoate.

22. The rel ease &Pd cBMpgiEass afidcFampeaitigne Rt wlsdmd 18 coherein present
i n an anpbughiBag@kngs fxamamotuml% t 0 about 15% by weight relative to the
total weight of the conposition. 23. The rel ease aid conposition of
claim22, wherein said alcohol is present in an anount ranging from about
2% to about 8% b3yOweiThr FelemseyaifocPReosbl N \f gHRLSF 1BhewheT®HBI ti on.
24. The rekaagecdl luTeu®akidivaitiot thatdrBoxywhestdiyl sRildufiakey (@ety. or oil
Is present in an anount ranging from about 5% to about 40% by wei ght
relative to the total weight of the conposition. 25. The rel ease
ai d conposition 8- clHienreleagscpéincempasibiany afcicdagm 4i | whergiesent in
an anount gangi pPedéPFative is selected from the group consisting of

®
Kathon , BHT, BHA, TBHQ, and sodium benzoate.

22. The release aid composition of claim 1, wherein
said alcohol is present in an amount ranging from about 1% to
about 15% by weight relative to the total weight of the
compaosition.

23. The release aid composition of claim 22, wherein
said alcohol is present in an amount ranging from about 2% to
about 8% by weight relative to the total weight of the

composition.

24. The release aid composition of claim 1, wherein
said fatty acid or oil is present in an amount ranging from
about 5% to about 40% by weight relative to the total weight
of the compositicn.

25. The release aid composition of claim 24, wherein
said fatty acid or oil is present in an amount ranging from
about 10% to about 30% by weight relative ¢o the total weight
of the composition.

26. The release aid composition of claim 1, wherein
said lecithin is present in an amount ranging from about 3% to
about 30% by weight relative to the total weight of the

composition.

27. The release aid composition of claim 26, wherein
said lecithin is present in an amount ranging from about 5% to

A



about 10% to about 30% by weight relative to the total weight of the

conposi-ti-on- 26—Fhe—+el ease—at d cenposttion of charm'1, wherein
said lecithin is present in an anount rangi ng fromabout 3% to about 30% by
wei ght relative to the total weight of the composition. 27. The

rel ease ai AWO8HRAI8T ti on of claim 26, wherein said |ecithi nPFEFUBYERt in an
anount ranging from about 5% to WO 96/ 26997

PCT/ US96/ 01709 - 21 - - 21 - about 10% by wei ght
relative to the total weight of the conposition. 28. The rel ease

aid conposition of claim1, wherein said water soluble or water dispersible
sur f act antabonitpA@¥ehy veight aradwnivieangi nhef rorahbwrighs: 2% ttheabout 7% by
wei ght relippait@ohhe total weight of the conposition. 29. The

rel ease aid conposition of claim28, wherein said water soluble or water

di spersible surfactant is present in an anount ranging from about 1%to
about 4% by wei g8t rThat rekease @id compbsitight obHf cladan conpdsizeion.

30. The rel8asGated 50MROBE ldONalerClidicPess 1 WNE! SiPE S £hialld GRkddag o
antigelli rlglea ent i s present in an _anount r%ngl ng from.ahout (0%to about 3%
by wei ght FePZt AFEUPH TRAIIRE A Welrtitof - Ehe 80%%%%‘? tioPy weight 37 The
rel ease airgledrdwestbi bhe cfotdlaiwai’dit wiiecbencsapdsiniorcaki ng or antigel ling
agent is present in an anmount ranging fromabout 0.1%to about 1.0% by
wei ght relative_to ) . , .
29. The release aid composition of claim 28, wherein
said water soluble or water dispersible surfactant is present
in an amount ranging from about 1% to about 4% by weight

relative to the total weight of the composition.

30. The release aid composition of claim 2, wherein
said anticaking or antigelling agent is present in an amount
ranging from about 0% to about 3% by weight relative to the
total weight of the composition.

31. The release aid compeosition of claim 30, wherein
said anticaking or antigelling agent is present in an amount
ranging from about 0.1% to about 1.0% by weight relative to
the total weight of the composition.

32. The release aid composition of claim 3, wherein
said thickener is present in an amount ranging from about 0%
to about 3% by weight relative to the total weight of the
composition.

33. The release aid composition cof claim 32, wherein
said thickener is present in an amount ranging from about 0%
to about 0.5% by weight relative to the total weight of the
compesition.

34. A method of imparting release characteristics to a

release surface comprising the step of applying the
composition of claim 1 to said release surface in an amount

LI



the total weight of the conposition. 32. The release aid
conposition of claim3, wherein said thickener is present in an anount
rangi ng from about 0% to about 3% by weight relative to the total weight of
t he conposition. 33. The rel ease aid conposition of_claim32
wherei n sai VPAMM®her is present in an amount rangi ng fromGHERE ¢ o
about 0.5% by weight relative to the total weight of the conposition.

34. A nethod of inparting release charactee2stics to a rel ease surface
conprising the step of applying the conposition of claim1l to said rel ease
surface in an amunt WD 96/ 26997 ,

PCT/ US96/ 0Frfdicient to afford release of a mass imxontacg pith gaidt o
afford rel easeagt aupbssei n contact with said rel ease surface. 35.
The met hod of claim 34, wherein said release surface is a wet end stock
roller, a press roll, a yankee roller, a couch roll, a dryer can, a

cal endar stack oBS5a dFjermetdiqd of claim 3§, wWharedsy [feddoredrarm 34, wherein
sai d rel eag@rgatbage &Swet randl.stock rolld¥, dheremi hed19f ackanred4, wherein

sai d mass ir%ﬁe%o.”Boéiav}ék?”rooh ! U@&%gegoggg,seg «9{1&1&5?‘ I Sc{iﬂ%{ rom
the .group consrsting of paper,” plastic, cohposite naterial, Cenent,”clay,
textile, r&oBdr and ceram c.

36. The method of claim 34, wherein said release
surface is a mold.

37. The method of claim 34, wherein said mass is a
composition or slurry composed of a material selected from the
group consisting of paper, plastic, composite material,
cement, clay, textile, rubber and ceramic.

38. The method of claim 34, wherein said applying is
achieved by spraying.

39. A method of imparting release characteristics to a
viscous mass comprising the step of adding the composition of
claim 1 to said viscous mass in an amount sufficient to afford
release of said viscous mass from a release surface in contact
with said viscous mass.

40. The method of claim 39, wherein said release
surface is a wet end stock roller, a press roll, a yankee
roller, a couch roll, a dryer can, a calendar stack or a dryer
roll.

41. The method of claim 39, wherein said release

surface is a mold.

42. The method of claim 39, wherein said viscous mass
is a composition or slurry composed of a material selected
from the group consisting of paper, plastic, composite
material, cement, clay, textile, rubber and ceramic.

A



38. The nmethod of claim 34, wherein said applying is achieved by spraying.
39—Aethod—of—tnpartTng Tel ease characteri'sSTIts t0 a visSCous mass
conprising the step of adding the conposition of claim1 to said viscous
mass in an anount sufficient to afford rel ease of said viscous s froma
rel ease sur W27 contact with said viscous mass. gaﬂj*ﬂgﬂﬁethod
of claim39, wherein said release surface is a wet end stock roller, a

press roll, a yankee roller, a couch rold  23a-dryer can, a cal endar stack or
a dryer roll. 41. The nethod of claim 39, wherein said rel ease
surface is a nold. 42. The nethod of claim 39, wherein said viscous

mass is a conposition or slurry conposed of a material selected fromthe
group consistingof papethopl 86%i the gargpesdiatd cinbEr hawateereased cl ay,
textile, 9

PCT/ US96/ Oﬁgg%[sea%qdc%roﬁglcgltlon which Vc\;gn%qjl%%% ZB.g steps of: 43. A method
for the preparation &0 a Wat&rfbESedIRIANET 204 SPENFSRS RBnARkE @3k ing
conprises the steps of: or antigelBjng ddenmt filr shteenb@i seirrih$pay sing an

ant i caki ng £00F antlgglllng agent in water by stirring to
forma m xture; °b I a second cont ai ner, dispersing a
t hi ckener b} iR anseserthgtoryaiser. r dAGPE5SLBE n® at Bl cifener

c) subsequently stirringnt hg 91@$ﬁarxbyﬂgﬁmf¢1hgteo form a slurry; the
prepared mxture “”tU) a hOngenogély stirring the prepa &h si&r;§”{§¥g
the prepared mixture until a homogenous
mixture is formed;

d) successively adding a water soluble or water
dispersible surfactant, a fatty acid and
lecithin, with stirring until dispersion is
achieved between each additien; and

e) stirring the homogenous mixture until an
emulsion is formed.

44. The method of claim 43, wherein following the
addition of the lecithin, at least one preservative is added.

45. The release aid composition of claim 1, which is in

the form of an emulsion.
46. The release aid composition of claim 1, which is an
emulsifiable concentrate capable of providing a stabilized

dilution in water.

47. The release aid composition of claim 1, which is

stable at room temperature.

. 48. The release aid composition of claim 1, which is
stable at a temperature of from about 8°C to about 50°C.
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F?t"’zup
d) sUccessively adding a water sol uble or water ot
dirspersibteSurfactant, = fatty acidand | eci t hirm—witt
stirring until dispersion is raphyeved bet ween_each
addi tion; and e) stlrrlng/ﬁ%e honngenous m xt urdPEEX il an
ol | owi ng

enul sion is f IeC|th|°m$ |P§ EE £§¥Lé¥on %!n143 whe

the addition topdNBurefl €SEr vatl ve i s adoed.
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