HI GH SHEAR PROCESS FOR MAKI NG METALLI C ESTERS
Technical Field This invention relates generally to a
short residence tinme process for the manufacture of
netallic esters in general and specifically, netallic
soaps fromthe reaction of a netallic salt wth an
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are known and sold to the industry as commercial fatty acids. The commercial
fatty acids as commonly used are usually mixtures of higher fatty acids in
which the name attached to them may be only the dominant acid of the
mixture. In some grades of commercial stearic acid, however, the dominant
fatty acid is not stearic acid but another fatty acid, for example, palmitic acid.

Metallic soaps of the higher fatty acids, the most common of which are

the metallic stearates derived from commercial grades of stearic acid, are

prepared by two principal methods: (i) the double decomposition process; and
(i)} the reaction of metals, metal oxides, or metal hydroxides with molten fatty
acids.
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~ can only be used for making metallic soaps which are pourable in their molten
state. It, therefore, cannot be used for such metallic soaps as calcium or
barium stearate, but it is suitable for zinc and lead stearates. The final product
is in the form of flakes or lumps and a considerable energy must be expended
in grinding it to the required very fine particle size. This process does have the
advantage of not requiring the use of caustic soda, and no filtering or drying is
required. It also does not lead {o any water pollution or the consumption of any
water.

The modified fusion process is much like the fusion process, except
that a small amount of water is added to the mixture of molten fatty acid and

metal oxide or hydroxide. The water acts as a catalyst and allows the reaction
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required. It also does not |ead to any water pollution
or the consunption of any water. The nodified fusion
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pbbs use in commercial applications, particularly in
that it requires the use of expensive high - )
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fusioh process has several disadvantages that limit its use in commercial

applications, particularly in that it requires the use of expensive high
‘temperature equipment and complicated handling procedures. Long reaction
periods at elevated temperatures are represented to be necessary to allow the
reaction to go to completion and that a discolored molten product is produced
that on cooling forms into large lumps. A grinding operation is then required fo
convert the lumps into fine powder that is commercially acceptable. The ‘5635
patent then teaches that to overcome the above problems, a reaction mixture
of organic acid, metal component and a small amount of water, coupled with
vigorous agitation in an apparatus having attrition and shearing action at a
temperature that is below the melting point of the organic acid component
(69.6°C) and below the melting point of the metal salt that is being produced
(130°C) until substantially ali of the organic acid component has reacted, is
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United States Patent No. 4,473,504 issued September 25, 1984
teaches the fusion reaction is stil commercially carried out at a high
temperature above the melting point of the metallic soap, approximately
130°C. Additionally, it is known that undesirable side reactions will occur
interfering with the formation of high purity products, so that this method has
not been used as widely as would have been expected. The ‘504 patent uses
a water insoluble metal carbonate starting material.

United States Patent No. 5,164,523 issued November 17, 1992 teaches

a reaction in which a melted fatty acid is added to a metal oxide. A catalystis
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system capabl e of heat transfer and/or shear energy
generation and continuously noving material of a
consi stency that may vary froma viscous liquid to a
paste to a solid. A Baker Perkins MP m xer was
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a tenperature which is just below the fusion

initiation tenperature. The invention recognizes the

need for naintaini §grr{t951év Brﬁpg!,ﬂ{‘#{ Fcupel ow t he

deconposition tenpératu C soap (e.g., zinc
Accordingly it is a principal object of the invention to provide an

alternative to existing fusion processes and which in one specific embodiment,
incorporates the elements of moiten stearic acid, ZnO slurry at a temperature
just below the fusion temperature, a high shear reactor, and short residence
time.

More generically, the invention involves the reaction of a polyvalent
metal in its salt form with a molten organic acid or anhydride to form a slurry
- with subsequent reaction in a high shearing environment to form the mefallic
ester.

It is a further object of the invention to provide a process for producing a
metallic soap having a viscosity such that it is a pourable liquid when molten,
which is the reaction of an acidic organic moiety, preferably a carboxylic acid
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Stearate), which is achieved by a residence tine in
- the reactor which is very short (preferably |less than

1 mnute) which is coupled with a high shear

synthetic environnment. Sunmary of the Invention
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is yet another object of the invention
to prOV|de a process for producing a netallic fatty
acid soap for which the residence tine in the reactor

is |ess than t wBrigf ResssiptigneebthenDrawtngs t han one
nvenne AN TRy AR fortn ] codinBaf i grangements
of padsng mefdrted eotboalnegt déMld:tedvltﬂdtmcdemnbmﬂ iradetail im the
specification and illustrated in the accompanying drawings which form a part
hereof, and wherein:
FIG. 1 is a process flow chart for the manufacture of zinc stearate in
accordance with the invention;
FIG. 2 is an exploded view of the slurry mixer; and
FIG. 3is an exploded view of the high shear reactor.

Detailed Description of the Invention
Referring now to the drawings wherein the showings are for purposes
of illustrating the preferred embodiment of the invention only and not for
purposes of limiting the same, FIG. 1 shows a process 10 for making a
metallic soap, in one embodiment being zinc stearate (preferably essentially
clear) in which molten stearic acid is stored at ~170°F (77°C) in a heated first
sforage vessel 12. When valve 30 is open, molten stearic acid is permitted to
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conjunction wth the acconpanying drawi ngs and wth
further reference to the appended clains. Brief
Description of the Drawi ngs The invention may take
physical formin certain parts and arrangenents of
parts, a preferred enbodi ment of which will be

descrij bed | etail_in the specification an
fiow wih the étip Pﬂwwe 2 E¥ASRY f@aca%w%gowvﬁ?eﬁh@rer ipisgmixed

cBAfihuoUXy %ﬁ’tﬁ sé\ﬁszw&eéﬁﬂg gﬁﬁi conthihel B’ SoFSFe VeQ¥el 14 for

chart for e manufacture nc stearate in
fmﬂmg snpewdér inlet Hebeé Bdamting @ cdrtiBuods |1|qumqsel)qotrmomrcsuch as

|e t and . FIG 3 i.s an .
i oMo Dok by HhamBaGpizngser o NiSRSRIEY; G ggroiall
nﬁndf&ﬂuféw Yt IKA TRRARS T innQVilAMgeh, t RBrfr @MroEsa. WNThRY Mixer
t he showi ngs are for purposes of illustrating the

PpRddes reomtiBuoas saligh fegding ewhiohe gliminaten| heamgratian ftypically

wﬁ%rrgﬁtslﬁs tﬁfer sb§ 3ﬁn§ﬂ>ae BIS\événggqﬁ qng!eéého%%g%lggf Mustdted in

F@i agthis mix@'t@ﬁplﬂiye drpaader 4blty fesd e salidy/ fronl selids infet 34
tearic acid is stored at -17OF (77C) in

i ch | t
Wi GRwBRt e HaUide ol o3 9 culla) mong g, 4 and Taor-stator
t
cAFatERs! 38 BHGRILCURE luty ARGE 38 i is % itihencous
dzperdest igh tsolids nmumhtraimmtsluu*pusl y with solid zinc
'd ZnQ ntained in storage vessel 14
O e ThE “hrinG e SIUTR, sbiBal, f PUTRES, Rina 4 snfiigalspumP or

pbéifive ddEpldcdniBnt ehuiit NS and herdidatd@Otb (MasT (124°C) a
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~30%E [47°C). As better illustrated in FIG. 3, high shear reactor 20 preferably

employs at least one, preferably two or more rotator — stator combinations 42

between reactor inlet 40 and product outlet 44. In the most preferred

B embodlment the rotor and stator combinations include three generators: one

coarse combination for pre-crushing of coarse-grained suspensions; a medium
combination often used as a universal mixing tool for emulsions and
suspensions in the low to medium viscosity range; and a find combination
which is especially suitable for micro-emulsions and suspensions which are

~ reduced down to the smallest particle size.

The reaction mass continuously exiting the reactor is collected in

receiver 24 operating at ~10 psig. Excess steam is vented in mist eliminator

26 ieaving molten zinc stearate and optional recycle stream is pumped via
pump 28 into reactor inlet 40. Optionally, after filling the receiver, the 10 psig
pressure is maintained for an additional ~30 minutes to eliminate any residual
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The continuous slurry streamis punped using a
centrifugal punp or positive displacenent punp 16 and
preheated to -255F (124C), a tenperature just bel ow
fusion initiation (-130C) using a steam heater 18.

The preheated slurry feeds a continuous high shear
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in the low to nediumviscosity range; and a find
conbi nation which is especially suitable for
Exampée énul si ons and suspensions which are reduced

cont MelishetsA R priey P+ 12E:Eles plBneelifin a8 hrough

ah 6adineetothuRRer Mikdld Folid 1LAn® e 2% CAahbicht @Mpkfature was
vented in mst elimnator 26 |eaving nolten zinc

metergdgantianeuslyt Tana supeysek inte thersemepcenirdiousanixer at a

TR, 3 MR s Bt o et
Thaishirgi ofezint @xidininastdatic aaal exifity Rebiis was emtastirtiously

any residual __ -7 haze (if an and produce a cl ear
PNGALREL 10 TS T Ed T ) It BapidIkanatbe ol cexag IR @rior to
A , o £ ' | exf i ni.shi —ane
e e, G Shefy SEub SRR, A BnPdiplal e of ~aoF
(I8 Ch mesnedtealvier thiehkighoshear neackductThe contimudus distiharge from

color, Typical product is of outstanding qualify:
th Tgaptor . cuted d1olgh 2. 3iAnERI RBedRa fateiverat pagigrgssure
t 9 i ;
o §5 P WRSADpRTeR orf 12 bioeafld FRactoP Mg dheteiCtion. The
regetionlimass slisanasged icontiniesusly Hein Bbe griperista durtcelver evhere

mb)'(p%&lffc(,t g{e%?nen\}vas flashed to the vent system. Total residence time

required for the reaction, i.e. from the high shear reactor through the pipe to
the receiver, was ~40 seconds. The combined feed rate of zinc oxide solids
and stearic acid was maintained at 3,000 pounds per hour (1,361 Kg/hr) until
950 pounds (431 Kg) of ZnO and 6,515 pounds (2,892 Kg) of stearic acid were
fed and the resulting zinc stearate product was collected in the receiver. The
molten zinc stearate product had the following analysis: clear appearance,
ash content 13.5%, free fatty acid 0.12%, water content 0.22%, and melt point
of 2560°F (121°C). The molten product was maintained under a nifrogen
blanket to preserve color prior to being prilled (sprayed) to obtain the desired



The advantages and i nportant features of the present
invention will be nore apparent fromthe foll ow ng
exanpl es. Exanple | Mdlten stearic acid at -170F (770
was punped from storage through an in-line continuous -
m xer. Sol i d zinc oxide at anbient tenperature was

regd continyously froma super sack into the sane

P@Btﬂij‘? méﬂ' Pk & o gmbedimentoisaabey Igestaare 100 microns. The
CRBRIIAIRS BT HE Ll REFG weféhg%ﬁogfn ih S

reactants The s urryo zinc oxide In stearic acid
exiting the m xer was then continuously preheated to
-255F (124C) in a shell- nfl Iuge heat exchanger pri or

to entering the high sheal@P!€dnt i nuous reactor. A

t enper at UTBaFhAMEteF - 30F ([[BRbr s | NG rdfedd hi gh
shear reac¢tor. The continuous discharge Trom e

react or vvayedlownessmﬁeaugh a13Landay é0.9i pe to a

recei ver. Ahackpressure 90—pSH | ned on
t he pipe a%Ta"ggé?‘anﬁ%rl ng 38 rea FS? The
reaction mq@&aﬁégﬁgeg’m&“r@ousl ¥ {Eom the pi pe

into are ere byproduct steamwas flashed to
the vent system Total residence time required for

f t he,_hi gh ar ct.or thr.ough .
the JPEIHE AdtipcSaugt v mddg b4 n3RE e Ty Blrgaliing Searic
agieniioed 1660 dalof Sfaimbss BEéldpestbi %wr@n%&t Rﬁg.tﬁdmauy-
acid was mmi ntai ned at 3, 000 pounds per hour
dicgrted)spacedtapasbbaffies pasitionsd akgyt aperinbeenef tbe segctor which

B! 2o0Re )t AT 3PS, SR il o
havingi these aﬁbled paddies, an 1c shafeaokitingtoshmit dteevdidtions per

f.ol | OWI n CFl ¥SI s:_clear appearance, ash content
miRutsyfips $eed gf A9 1AYmin d14590/migl erthe Jrastar fevingyangiatemal
0 Uch,

WERihg BffeStureobt 80 Peif hidkinun 1 SR ALY ot dding the
regpuisite amdmmt mg gtearid adid| sor egekholao anioumi rof tdodid dzise roxite is
arti

e Tith.the Toacf wrillhataten flRueacnehraing e Sy to about
2809FC(B1108) 2hfoWahE rééctﬁiﬁowbrbeec;@?&readout “?',@h’nmutes followed by

Parafeter Prior Art New process I owness | ndex
reducing the pressure followed by a nltrogen purge and collectlon of zinc

D

stearate from the reactor.
Example 2 _
A second run was conducted using the same operating conditions as
example #1 in which 6,375 pounds (2,891 Kg) of stearic acid and 950 pounds
(431 Kg) of zinc oxide were charged. The molten zinc stearate product had
the following analysis: clear appearance, ash content 13.8%, free fatty acid
0.13%, water content 0.5%, and melt point of 250°F (121°C).
Example 3
A third run was conducted using the same operating conditions as
example #1 in which 6,373 pounds (2,891 Kg) of stearic acid and 950 pounds
(431 Kg) of zinc oxide were charged. The molten zinc stearate product had



% Transm ttance 34.6 73.3 Color (Gardner Index) 4.1 G
<1 G The Prior Art product was nmade in a batch node
by introducing stearic acid into a 1000 gallon
stai nl ess steel reactor having four |ongitudinally-

di rected spaced-apart baffles positioned about a

eri Phery of the reactor which was further equi pped .
tﬁﬁ fellawipd \Aaralysisal clpas ppedransee, tashoeentenly 13 83el iree Jatty acid
[ I n J rotating
R B P Ry A PR ey 280 IR Of "o
ft/ mAs {(lbdfatednabgve, thheughettss inconporiation a0f a oatinabus slurry

B0 2l Lo s B TohaAlouto o BavpdhdBlisteiow
fﬁﬁh iialorPiEREREd By &l ifltrh %ppﬁf&g%l%br)}@ﬂ shede Peédﬂhér? a micro-

e reactor with agitation follo eating the -
angsipar of o theb oigactard® Fis( 1prodyced irowat highr eznergpn dispersing

BYREETRR! RLIBRA iR gufially Seem Hep b S egrifence
tinfe af this rédctionas Qréfepably iidee awbqR) niaeB! 8nd Moresisrably
run was conducted using the same operating conditions

upder gray ki Binkie.i n whi ch 6, 375 pounds (2, 891 Kg) of

et o Sha o] et e WRUOR B8 g R rondes,

antecdrbbhatsisngf analiges i variety efr maggle ainaiiding a3sbiupgnpetdssium,
.@8% free fatty acid 0Q.13% water content 0.5% and
lifaiym, ﬁﬁgﬂe%mQﬁé'fﬁll{'ﬁQi’a@‘jﬂ'urﬂxmngu@r/bach“?fd“TElﬁﬁUf\)Oaé"CkeL
u d i h a Al IHhRNS ASc; -
oSSR 47 S on" T AR SRLJRERS Aosingle, mota
cagipgund or @50iqreraf dwo (orJnoisf thenecarcbexisde. Wavesver, when a

oA A P DA sl il Bt Bfas whith may
bd3usd tbr pRduskt thedtiedallil- 28Y av@t §6a||§QHt§éEorQal3§€/°with this

.and nmelt point of 250F 5121_ ). As illustrated above,
inventioyh at Renimiing exempiary olistaweuld: inelusles cadmivm oxide, zinc

iR Hor Bk, PR Bac Bl PSR Sk o
hpdvoxide, nlemda exidé, Neads hyd@ixided) e ahad il ,oxaddll Ghagnesium
carbonate, cadmium hydroxide, zinc oxide, barium hydroxide, zinc hydroxide,
etc.

The organic acid components useful in the practice of this invention
'include saturated and unsaturated aliphatic, aromatic, and alicyclic
monocarboxylic, dicarboxylic, and polycarboxylic acids and the anhydrides of
these acids. A non-limiting list of exemplary examples of the useful acids
includes capric acid, lauric acid, myristic acid, palmitic acid, stearic acid, oleic,
ricinoleic, arachidic acid, behenic acid, melissic acid, hydroxystearic acid,
oxalic acid, succinic acid, glutaric acid, adipic acid, azelaic acid, sebacic acid,
brassidic acid, erucic acid, petroselic acid, maleic acid, fumaric acid, sorbic
acid, citraconic acid, mesaconic acid, itaconic acid, glutaconic acid, malic acid,
tartaric acid, citric acid, aconitic acid, tricarballylic acid, tetrolic acid, benzoic
acid, m-chlorobenzoic acid, p-chlorobenzoic acid, 2,4-dichlorobenzoic acid,
2,3,6-trichlorobenzoic acid, 2,3,6-tribromobenzoic acid, 2,3,5,6-
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ermul sion of the reactants is produced in a high

energy, dispersing environnent to forma

uni form y-sized netallic soap product. The residence

time of this reaction is preferably under two (2)

m nutes, and nore preferably wunder one (1) m nute.

The net I salt yeac s of this inventjon ar

tejigchicro ﬁ%%'%ﬁP'&’e? ég&@t@g{%ﬁg@@zg%pcg W%‘r\?&feﬂé‘%"& acid,
3. dmtabﬁyaéa&bwheﬂ %ﬁf&diﬁhtyﬂ%r%ﬁj 4By, 2 G'i:lli]'hﬁ‘%enzo:c acid,

magne3| um cal ci um cadm um stronti Um bari um
sakyclie ycidipchyd roxyherzaiic acldea214-duhydroxubenwc amdngalllc acid,

oB el BBAEE B8 et AL 5 RS 8% Yot
aglden @imalligdr el | girdesitr edicic | n@yclah@mfeﬁfam@&ync acid,
Typl cal netallic corrpounds whi ch ma be used to

cyrriererstanesrrbasrlisl acid, pyelepeniang-sdalcarhoadie rcidnakietic acid,
%Ltﬁ% |in5 Iildgﬂ\éﬁ\'}é o?nthe 33@&’ %nnyﬂ}ﬁgéé“%a%%ﬂaér ﬁéd g}e maEelc'

ncl adm u car bona
anhydi&ie e;admnmamwdwmagwtana lahyidnids rdomathie, amhyrmieu Itmenzo:c

ABIBS. o opEBRln . CApVSERe, | HARAIRJGr oxpBBydidge  and
té??éicﬁﬁ)roﬂ%hh@ah n‘g e 38 wéll '%fs Wﬁbgﬁh&%d tafib- faﬁpeachds the

organic acid onent's useful e practice o
fattyvacids oh hydmgeuateds aasioaoiid cacohui raslafatly ataids and mixtures of

th pBog i BaSLRheh el DR sidh AR dRaoRaMS Gcid, 9,10
oRHakd @@ﬁ’j thloﬁﬂlﬁﬁ@x@%'té@nc AciOT, 1 0 MikdtBIstebAE &fid, phenyl

exenpl ary exanpl es of the useful acids includes

steapei acidciaic., |@ru|nahn&@hcu acidyr pteardicagicyl hehlenoti¢ cacids, etc.

A, 58 PR oAl B B g B f o porm

oibictstonud>dll] ipalacol], pait kemel @ik sbcodpdiikeenelCoill, peanut oil,
adi pic acid, azelaic acid, sebacic_acid, brassidic

caltanpesd gk SUrioWer spack Blleppybea @il Hesaac O rapeseed ol or
SEATRE o e P oo ot pRAERRon Sl Hgge bt
kriawrt andcar@cfrdquemﬂyr usecaam dhe doonidfimixares ,such as commercial
trlcarbll lic ac etrllc cid, benzoi aci d,

stearic | agid, Jdung ac ,qf dkeor dhempinreiah @gids are mixtures of
safuftéd Ch P RRafAated W acids %@vér&i@ g%%&?%lﬁé typically

acid, 2,3,6-tri bronpbenzoic acid

rangingafromo€e beﬁzxu preferally 2018, G106 tCxb ramior bmubgraz mleitmg point

Watiaocv'edl'ﬁ(? an H‘ be? nl%%'°& a’ﬂ-nus what is illustrated is a carboxyllc acid of

formula (1}
(R1)0_ (COOH)n .

or an anhydride of formula (11}
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3, 4-di met hoxybenzoic acid, p-tert-butyl benzoic acid,
2,6-dinitrobenzoic acid, salicyclic acid,

p- hydr oxybenzoi ¢ acid, 2, 4-di hydroxybenzoic aci d,
gallic acid, phenylacetic acid, cinnamc acid,
phthalic acid, isophthalic acid, terephthalic acid,
trinmellitic acid, trinesic acid, cyclohexanecarboxylic
acid, cycl opentanecarboxylic acid,

cyclopentane 1, 2- dlcarbeylle acid, abietic acid, and
the Iike. IIIustrah; lof thé 4 d anhydrides that can
be used are naleic dg d ucci ni ¢ anhydri de,
glutaric anhydri de, C|nnan1c anhyri de, benzoic
anhydri de, phthalic\anhydride, /3-nitrophthalic
anhydride, and tetrachl etppht halic anhydride as well
as hydrogenated tallow fatty acids, tKB) fatty acids
of hydrogenated castor oil, coconut oil fatty acids
and nixtures of the above with each other or with

wierein Rlqivhes Pret@nt)xigl lingar Cbrabﬂa@chéd,lﬁatwatﬁﬂt éalnsaturated,
aci d, . chl or net hox%#st earijic acid, 10 di keto stearic

RSB EIREn OT SUDRIE: T aparbylcradigals il £ T i s stoms.

ARl REBSBEIE 36 i, ot corti a1 g, o
alkesiyl, AT 4.3 CS'pblai‘hyI oG)&, 32 anyl:dﬁu.t;g adiylarypaindh ©4 4., ayhalkyl, including

gt ) SSRGS BNar e atdg) i€ SBoplssRAl belbe from 1 to 3

indliseLang| éubshﬁﬁ@é MRAvAIs tABredt! %B | RGivalivey %blé%ftéci: from the
fatty acids fromparaffin oxidation. Such acids are

aRURP cowatmg ahbydroxyt, hedpgsit, Iaynluee@msralkw@mmemndfo and Ci4

A SR s PO ol By A

sat uiRdt Q;hdanlqa Uﬁﬁ@t lnedre dorf Erticlasd, d sadfirated ybﬂgunsaturated
car bon chains, % cally ranlngfromC4-

ugpg@gﬁ@tgpyw Sohstiitsd hydrocarey] headicals ofn2| + ,399 cgmcm atoms,

v 1 T
a §a$ oxy(%n@’ gg ?ﬁd wf gFenHﬁ&eQW) Sél?%\brﬁ'%h?dt)he grotp
consistingaoh @k dikybiC.f:0 athangl, @slzp cydlbaRyD Cslsh arfl, Co s alkylaryl
-G OGC X
aﬁa Se% C.';'lrﬁglkyl,mlncluding branched and straight chain moieties and

substituted derivates thereof, said derivatives selected from the group
consisting of hydroxyl, halogen, amine, C.¢ alkyl amine, nitro and Cy.4 alkoxy

-.....and further wherein X is a covalent bond and m is an integral value from 0 to 1

~inclusive.

The relative amounts of the metal component and the organic
component that are in the reaction mixture are not critical. Equivalent amounis
of the two components or a stoichiometric excess of the metal component is
ordinarily used. In general, between 1% to 100% molar excess of the metal
component in the reaction mixture is employed to insure that no undesired free
acid groups remain after the reaction.

In a preferred embodiment, the metallic salt is added to the organic

moiety which has been heated approximately to its melting temperature. The

metallic salt powder is preferentially fed using a mixing — homogenizing —

-12 -



(1) wherein R (when present) is |inear or branched,
saturated or unsaturated, wunsubstituted or

substituted hydrocarbyl radicals of 2 - 32 carbon

atons. Mdre specifically, Rl is selected fromthe

group consisting of C2_32 alkyl, C2_32 alkenyl, C5-32
cycl oal kyl, C5.32 aryl, 0632 al kyI aryl and CB. 32
!ﬁpﬁfﬂﬂﬂymlx‘ifn@m&h’ﬂgﬁ IPregrssity dhdh stqlidsgrententi nin a more

|nc|%3| ve an Htsth%rqéﬁ fdgj}e yg’flue‘s({"ﬁereo ng?'ées aeration

addrdisppdrsee highetateatrationsrof difficudt toupetoutssalids pgvart in viscous
Eﬁ/gr oxyl, hal ogen, anine, C2.6 alkyl amine, nitro and
lig9idg. 3| koxy and further wherein o is an i nt egral

val ugvfilePihd dvdve ueséﬁﬁioheha&f&ugeg%ﬁrt e! ifdfdfa ddﬂjre of a

branched, saturated or 'unsaturated unsubstitute
nmlawcuetsmre@bmgme@tai eﬁ;demlatly cakgnefal 2hers s pameed to fimit the

ecificall R2 and R3 are.'nd endent | ]
R0 48 U [Rotastol SOHSPBRN 5 bF WhBoTR Rysbe of this
ifvénfign abkaaMlifactde 3Rt 88leky lconfdinid r’ﬁb)’é th&® oB¢ metal by
al kylaryl —and C6.32 arylal kyl, inclu branched and

thg ingogperatiogi of msiretthas enrl m@t@bsmuthat@e esalt, seagfant. It is
céﬁglhﬁptmtmc’r?'tg dsecr&p)éa[) Yﬁ% ﬁ@érﬁﬁ)tne?ofljtfﬁ%ég@ g)F' &y?re different

consi’'sti ng ogen, am ne

nataliie oxidds or av@koﬁﬂ_eé @l (kammnawsdtof forinhg minbd reetal ¥stet end
a coval ent bond and mis an integral value fromO to |

pPragiichsi N ds afsp within the, scape it @%f“"?ﬁ@oﬂépa'ﬂm@@n% Shtmore
d%%ﬁtf}ﬁ»ggﬁgag&&coﬁ@gﬁg nt that are in the reaction

m xture“are not critica Equi val ent amounts of the
tvvo dbap onetatlis @altalsbogarha:os’mrm asenpheaaﬂyf prebeatechlto a

PRI hEh Brredgelne eha Heeall LG méﬁsr.teseasﬂg%&usmn

nft%ﬂﬁin' RIMnparsture Sof meefé%ﬂcﬁdﬁ%ﬁcpféd“ﬁitbea sR8ar mixer. This
undesired free acid groups remain af tor The reactlon.

high shearenixer isctypicalylicapable erf@rmmgamuiroﬁaulsrqrg antteery fine

sé%opq%g &@ﬁg&l{yogﬁ% j&ﬁg%eﬁlg hcgsd:ggcﬁ%}afbg inations which in

séfdblidducead brrfvdieplek or paeticie eitd with\a ﬁﬁﬁowsdilﬁmb@tlon The
m xi ng - honogeni zing - 12 dispersing m xer capable

of
neminal seytayt meyHutiens ger Jvinuéat(remh typigaihe rapge fiegm eﬂJI,OOO to
1 %ﬁﬁp%ﬁ%ﬁn d lgﬁng'l%? tif %pggdtcj? $rdrh 8bt: 2,@0‘0%81 P& minute (fom)

zes aer
to 10,000 fpm. Tip speed, and therefore, shear rate, is an important factor in

achieving the finest micro-emulsions.

Mixers that utilize a rotor and a stationary stator typically operate at
considerably high rotational speeds that produce high rotor tip speeds. The
differential speed between the rotor and the stator imparts extremely high
shear and turbulent energy in the gap between the rotor and stator.
Therefore, the tip speed is a very fmportant factor when considering the
amount of shear input into the product. Additionally, the gap distance between
the rotor and the stator will contribute to the amount of shear. Anocther
important factor is the shear frequency, or the number of occurrences that

rotor and stator openings mesh.
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and di sperses high concentrations of difficult to wet
out solids, even in viscous liquids. Wile the above
description has focused on the manufacture of a
metallic ester conprised of essentially one netal,

t here is no need to limt the invention to such. In

fact |s envi sioned to be wthin the scope of this
i nverlr'Pl %% fersopingudesariptionsedain termstgve bepn asad dgr brevity,
Ybou
c(f)@r%{éﬁ%%%‘a %H@eﬁ&éﬁdm% bsalf“t? ub@%%éa%%whhﬂﬁpéﬁs gge[ @ Eoé‘ F}ﬂphed
thérefrom bigorsd dpe reduitdreenisveithicoprivroad becaeset smcro terms are
more. different nmetallic |des d i des o
BB ioh s plve JibGses art S anteindBl 1 e Bl onstruea.
Mdrebser! @ \WekbBfiptidh %n%F q:nﬁst.%fnohhsf 'tﬁéel?ﬁ/bﬁﬂor‘i Gs by way of
utilize two or nore different organic acid
e@!@i’ﬂﬁ’dﬁ\eﬁlﬂ% therasopet off thec invgntion isrnpinlinited de rthei exact details
Q heated to a tenperature which
SQQ%?&%?J géfand typically is slightly |ower than)

the fie invention thaat been despeabed Uk edeﬁéul Wim refa@nbertoaswbcurc
fed jnto a high shear m xer. This high shear m xer
eﬂfﬁiﬂ entp ﬂ%ﬁ%ﬁ dngjudingy Fh%@e%%ﬂ&eebﬁﬂtsm@ﬂgs dae WEMF‘Q out
e?abﬁ emBIEMERE! ﬁ'?sﬁalltb\ég.lr‘ftf’ér%\%)oﬁutﬁaf f?\etsEQIIL%%rdtlSﬁa e by way of
rotor-stator conblnations series produce
examiple dndpbtby eraypafiinitdtionsi ze with a narrow

di stribution. The nom nal output revolutions per
mnute (rpm typically range from1,000 to 15,000 rpm
wWth a nomnal tip speed of from about 4,500 feet per
mnute (fpm to 10,000 fpm Tip speed, and therefore,
shear rate, is an inportant factor in achieving the
finest mcro-enulsions. Mxers that utilize a rotor

and a stationary stator typically operate at

consi derably high rotational speeds that produce high
rotor tip speeds. The differential speed between the
rotor and the stator inparts extrenely high shear and
turbul ent energy in the gap between the rotor and

stator. Therefore, the tip speed is a very inportant
factor when considering the anobunt of shear i nput

into the product. Additionally, the gap distance

between the rotor and the stator will contribute to

t he amount of shear. Another inportant factor is the
shear frequency, or the nunber of occurrences that

rotor and stator openings nesh.
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-13 In the foregoing description, certain terns have
been used for brevity, clearness and understandi ng;
but no unnecessary limtations are to be inplied {

t herefrom beyond the requirenents of the prior art,
because such terns are used for descriptive purposes
and are intended to be broadly construed. Moreover,
the description and il| USEAMMBon of the invention is
by way of exanple, and the scope of the invention is
not limted to the exact details shown or descri bed.

. Rprodery edinidke & afctakie estiewitihedmphisdst ai | with
reference to specific enbodinents thereof, including

{ hel@ damis: b asbonenmeialic saltosith yat leasiuene ezekally heated
embodi et o ndsénlé Pr?cLétytiﬁ e‘éegﬁﬁ%&gﬂgﬁc& A c}hnot unts to fo?n a

illustratio y 'way o
i mt dtcabed sfihﬂy@liéiﬂi\rﬁttelnpeﬂtap:r_epess to nmake a rret aI lic

ot 8 actih ARIRTA T ERnSRs MR 46 T adisio-emulsion

aci di goOr gaNjohgBP! fHah 1dbARRSENG | Ahihites! Qitca' ERDRHC higher
anounts to forma heated slurry at a first
t enpertempestutentp fosaa pwypehleomstalia gstarided shear

con to. f.orm o-emul sion for no |onger
t ha )gg@%@%&:&n&@?@g e%? 'a second hi gher tenperature
to forma punpable netallic ester; and (c) collecting

said metallic ester. 2. The process of claim1l wherein
Jhied pEacess ool elaiet il nyheteinrsaid gtappyf reaciinonis aeeeded by

| %lelaﬁiﬁy %191 Quﬁ%@% hlﬁﬁ%ﬁ@)te%@r% :ﬂgéhﬁ@ﬁ ‘ﬁrgtééa):ﬁ)erature

tenperature rocess of er el
sald at | east partlally heat ed aC|d|c organi c noi ety

mol ten at. said first tenperat The .proces
Dot S AT eIl RachAlesth PRATINREAIRG  Stidic

m nute. 5. The
R L s TR el s wher el

sai d net al _ of_sal d netallic salt is selected fromthe
. FheYBroces' 57 an c?x{e S?dthenbr C%Ei%%saé%s wherein said step of

reacting is no longer than about one minute.

. The process of any one of the preceding claims wherein said metal of said
metaliic salt is selected from the group consisting of sodium, potassium,
lithium, magnesium, calcium, cadmium, strontium, barium, mercury, nickel,

cobalt, lead, tin, nickel, iron, zinc, aluminum and copper.
. The process of claim 5 wherein said metal is zinc.

. The process of claim 5 wherein said salt is selected from the group

consisting of oxides, hydroxides and carbonates.

. The process of any one of the preceding claims wherein said organic
moiety is selected from the group consisting of a carboxylic acid and an
anhydride. |
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l'ithium magnesium calcium cadm um strontium
barium nmercury, nickel, cobalt, lead, tin, nickel
iron, zinc, alum num and copper. 6. The process of
claim5 wherein said netal is zinc. 7. The process of
claim5 wherein said salt is selected fromthe group
consi sting of oxides, hydroxides and carbonates. 8.
The process of any one of the preceding clainms wherein
[ sel ected fromthe group

9'?gﬁgeg%?%pbpgagﬁ8§&%6§§?|c acid and an anhydride. -15
9. Jhid cpriomedis acfd sl afifomBuiai{®r ei n sai d carboxylic acid
is of fornmula (1) (R)6 (COON)" (1) wherein RLis a
hydr ocar byl radi cal selected fromthe group consisting
of linear, branched unsat ur at ed,
unsubstituted and gﬁ éﬁ$§gmh ycar byl radicals of
2 - 32 carbon atons, o is an |ntegral value fromO to
1 incMi@re® n is an integral value from1 to 3

1 B @ QG AR selectba R Uil odhelbiing
i ndependent | yofhljrraoc brandhedadatadteds aheaﬂueateﬂr gnsubé.tﬁ:uted
turate

group consisting of e ranched,
unsat ur at ed, {‘ﬂf‘g # ‘?‘Zoﬁyéﬁﬂcaf Mls{z?‘i'ﬁ? 8doh@drosar Bjibon
radi cal s of Zatpn®2 carbon atomns,

o] is an integral value from O to 1 inclusive,

n is an integral value from 1 to 3 inclusive; and

said anhydride is of formula (ll)

)
wherein
R? and R? are independently hydrocarbyl radicals selected from
the group consisting of linear, branched, saturated,
" unsaturated, unsubstituted and substituted hydrocarbyl
radicals of 2 — 32 carbon atoms,

=

is a covalent bond; and

m is an integral value from 0 to 1 inclusive.

10.The process of claim 9 wherein
R'is selected from the group consisting of of C,.3; alkyl, Cz.32 alkenyl,
- Cs.32 cycloalkyl, Cs.a; aryl, Cesz alkylaryl and Cess2 arylalkyl and
substituted derivates thereof, wherein said derivatives are selected
from the group consisting of hydroxyl, halogen, amine, C,¢ alkyl
amine, nitro and C44 alkoxy; and
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X is a covalent bond; and mis an integral value from
O to 1 inclusive. 10. The process of claim9 wherein
Rl is selected fromthe group consisting of of C2.32
al kyl, C2.32 al kenyl, C5.32 cycloal kyl, C5.32 aryl,
C6_32 al kylaryl and C6_32 aryl al kyl and substituted
derlgates #hereof wherein said derivatives are

sel BCrad RY aunindspegdently ssiectedtfrarg tbe gr@tm @mesﬂng of Ci32

A Koy 2l 2 ekl s rbvel Bt arah e albaviand Cs

fromthg grdalRylcandi substiuted Gleneatesahlkefrleof Cgaid derivatives
al kenyl , C5.32 cycl oal kyl, C5.32 a{% 32 al kyl aryl,
and C5_selegted fiom thg gm comsting, d‘Y&’é‘PNaf‘@@Qen amine,

Cons; S(CHb A BE A Sha GELARbEE, | Lo (D L0

amne, nitro and CIA al koxy. 11 The process of any one

1 hePEeBRE T ot P Bcedng s, Warel G foctalicsal
W@irﬁé Eéttflélﬂﬂhi%@ﬁd\@%bs% t¥said h@ diO8%%amR Roietyf ‘ﬁ%ﬁ‘ﬁbetween 1%
he process of any one of the precedlng cl ai s |

\Xﬂéﬂ@fyﬂﬂmrdemﬁ?@ar condi tions range from about 1, 000
to 15,000 revol utions per mnute. 13. The process of
any one of the preceding clains wherein at | east one

12 TheOprocayd of adrgl omenbf nhé i preckdinds ethiine goRresiat Saidakhear
shear conditions. 14. The 8rocess of any one of the

sPBditigns gapga e aheutel.A0E o 5!519610&IG|VPM'§§$P9T|"§"§1%C
oxide and said organic noiety is stearic acid. 15. A
process to nake zinc stearate having a Gardner | ndex

13.dhel presesd afi ahy one ofitheqrpeediag:cldia)s whereig ab igastone rotor
th at .l east partlallﬁ nol t en s earic acid in

%?‘gteﬁ’i%\g"élcf’?@'i‘%i%ﬁd‘r?@ﬂ RERIRSSIY 6 FYr R ed

slurry at a first tenperature; (b) reacting said
slurry under shear conditions to forma mcro-emnulsion
14 fidve mresess hﬁanwmatoftthe preeding claing ydwsein $aidmeetallic salt

epper at Y
§EIRERKidY Snd Laid organic moiety is stearic acid.

15.A process to make zinc stearate having a Gardner Index of less than 1
which comprises:

(a) mixing a zinc salt with at least partially molten stearic acid in
essentially stoichiometric amounts to form a heated. slurry at a first
temperature;

(b) reacting said slurry under shear conditions to form a micro-emulsion
for less than about two minutes at a second higher temperature to
form a pumpable zinc stearate; and

(c) collecting said zinc stearate.

16. The process of claim 15 wherein said step of reacting is preceded by

heating said slurry to a higher temperature than said first temperature.

17



forma punpabl e zinc stearate; and (c) collecting said
zinc stearate. 16. The process of claim 15 wherein
said step of reacting is preceded by heating said
slurry to a higher tenperature than said first
tenperature. -17 17. The process of claim 15 or 16
wherein said step of reacting is no |longer than about
17.ohbe process ofl€lainH® or 46 oserefn aayl step offreettmgnis 1o fboger
17 V\h%el{ei n said §alt is selected fromthe group
B LU NS ¥ es, hydroxi des and carbonates. 19.
The process of any one of clains 15 to 18 wherein said
zinc salt is in a stoichionetric_excess to said,
18.sTharprecess af appangeelwlaima bt to 160vbersinpaides@lbis selected

2ot 0 5 g o Shy o i Aot

15,000 revolutions per mnute. 21. The process of any
one of clai 15 to 20 wherein at |east one rotor and.
19-3?5@@96%??09 any one;i of ¢lakps 15&0953%&%‘@‘“5%?'9 %‘Pn‘éé?ﬁ Isna
Cgl% HibABfic desd &§ sﬁﬁqﬁgﬁﬁc i PRImMBEWREN 1A 15 089, hidlar

2 ereln at least three rotor and stator
cexdegsat i ons are used to produce a snall droplet or
particle size wth a narrow distribution. -18

20. The process of any one of claims 15 to 19 wherein said shear conditions

range from about 1,000 to 15,000 revolutions per minute.

21. The process of any one of claims 15 to 20 wherein at least one rotor and

stator combination is used to generate said shear conditions.
22. The process of any one of claims 15 to 20 wherein at least three rotor and

stator combinations are used to produce a smali droplet or particle size

with a narrow distribution.
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