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10 1. FT VENTION
This invention relates to the preparation and storage of
surface active materials and, in particular, to the preparation of
compositions containing salts of esters of fatty acids with
hydroxy alkane sulfonic acids, e.g., isethionate, said esters,
15 i.e., acyloxy alkane sulfonates, having the general formula RCOOR’
SO3M. S '

_ Isethionates are well known as valuable syhthetic detergents
and wetting agents. :AIthough acyl isethionates are usually
intorpofated into bar soaps in the form of a powder, prill, flakes

20 or paste, the use of molten acyl isethionates is also known. When
a liquid, e.g., molten, form of acyl isethionate is utilized, it

-may be necesSary to store or transport this liquid to another
location priof_ to its incorporation into a bar composition.

Chemical and phase stability problems may arise upon storage of an

25 aqueous acyl isethionate composition prior to its incorporation

into a finished bar product. '

o] o ' Detergent bars made with synthetic surfactants are difficult
B to process.” In contrast, the processing of "soap bars” is readily
'accomplished by, e.g., milling, plodding, and molding. Soap

30  becomes plastic when heated and can easily be plodded and molded

' under relatively low pressures, but most synthetic surfactants and
detergent- -filler combinations do not become plastic upon heatiné‘

and the processing machinery often requires special desxgns See

U.S. Pat. No. 2,678,921, J.A.V. Turck, Jr., issued May 18, 1954,

35 _ incorporated herein by reference. Ideal syndet bar processing

should be fast and problem free in terms of premix storage,

"\

This Sheet Hag

umm/m/m/mﬁiﬁ“



Iocatlon prior to its incorporation into a bar corrp05|t|%r §iroosds and
p‘hase St W 93/1615r obl ens .may arise upon storage,of an 25 ‘aqueous acyl

i sethi gnate conposition prior to its incorporation into lnished bar
peoduct. Detergent bars nmade with synt hetlc furfact ant s QarBil8iSHEET HWAS BEEN
proeess. In contrast, the processing of- "soap bars" is |eadi |REPLACED

acconpl i shed by, mififlg, l%Mrﬂ NYand nhdl@%g"g Unforduf@edy NOsynde SO %90-
Feconmes pl asti c when heat ed n éqtil yﬁ\“ tyin pl odded and nol ded under
relatively | ow prES%’JF%ém“Bftﬁ'“ fro! '8y HPPRkt e rf%ﬁ??ﬁh‘t s and
detergent-filler conbEnaMﬁﬁ_jWastlc upon heating and the

rocessi ng machi ner t:en S
2 678 92 19 ke Tﬁ ?f( i8Nwd Y RhéwS aﬁ ﬂH 48 &’Eﬁre %‘%?f&ée?gcr:ﬁggatdggts

herein by ref @ enb&. J'areqtdggengfm(}épn t’ﬁfr Sééé'sF‘hB‘ yhﬂhﬁ sethionate
probl em free in teander nédupecerpmsslrmr agk.S. Pat. No. 2,635,103, Moltem et al.,

‘issued Apr 14, 1953, incorporated herein by reference, teaches .
direct esterification. This process, however, requires an excess

of the water-soluble hydroxyethylsulphonic acid salt and high

10 temperatures from 200°-300°C. High salt content resu‘lts in, and
produces,’ hygrosco;nc bar soaps and the excess salt is expensive

to remove. In addition, high temperatures produce strong dis-
cotoration of the end product. The proéess -therefore has to be

. carried out under the cover of an inert gas. The reaction is also
15 incomplete despite several hours of reaction time so that the

excess fatty acid must be distilled off. _

To reduce discoloration, the prior art teaches the use of

catalysts to accelerate the reaction time and the purification of

‘the crude reaction product to remove impurities. The following

20  teach the use of catalysts: U.S. Pat. No. 2,857,370, Sundberg,
issued Oct. 21, 1958, (discloses a process of heating cirbokylic

acid with an alkali metal, etc., in the presence of a boron-
containing compound as a catalyst); U.S. Pat. No. 2,923,724,
Anderson et al., issued Feb. 2, 1960, (process of heating car-

25 boxylic acid with an alkali metal, etc., in the presence of a
phosphorous-containing compound as a catalyst); Brit. Pat. Ne.
848,463, Van Alphen et al., published Sept. 14, 1960, (teaches the
addition of a salt of a weak base and 'stréng inorganic or strong
orgamc acid such as aluminum chloride, aluminum sulphate, etc.,

30 as a catalyst); U.S. Pat. No. 3,004,049, Schenck, issued Oct. 10,
1961, (a process whereby carboxylic acid and the isethionic acid
salt is carried out in the presence of a catalyiic amount of
hypophosphorous acid or its s'aIt'); U.S. Pat. No. 3,320,282, Cahn

et al., issued May 16, 1967, (process of direct esterification

35  whereby zinc oxide or zinc salts of aliphatic acids, i.e.; zinc
soap, or mixtures thereof, are used as a catalyst); U.S. Pat. No.

,’——”’—_’.’_—'/‘
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-2- mlling, plodding, and nolding. Unf ort unatel Yy,
cessi rﬂ%ﬁlﬁlgﬁms fall's short in this respect. 2. CWP%Q’?G: RELATED

ART It is well known in the art to prepare surface actlvp agents 5 ;}
direct esterification of the fatty acid wifh sodiumis tTHI&ISﬂEET@%éeBrEE
reduced pressure. U.S.' Pat. No. 2,635,103, Molteni et al., iBRERIAFERpr 1.

1953, Incorporaﬁ%awse'@aﬂayefesﬁ %Suedmhﬂs dssaect(gf&ée%wfcareb@ﬂ “Thi's

.pr OCGSS however , U‘J res_an exce

hydr oxyet hyl sul Bﬁdﬂi‘ c® éerﬁf%alaft“’efndge'fﬁsgl'fsl'@ s“ﬁ@ﬁpé?‘é&%?% 9y GiT-
200[ err] - 300[ er cgr@l s¢dpghasatataigst)antl.besPdt.s Non, 4 408, §6gdLamberti et

h bar .$0a d (o 3Sa S 0 n
..aéﬁI??Sﬁp'-CE ohafanfissf{isigte 2UCHERIPRA racts e difect) exbifii¥fratiol 0
AT gt 5.8

pr oduct tng;. HeF‘b’F“é‘r Eakalyst, systen, COMISIng &, RISture Ofc 3B of an
i nert gas. The- oxilet andnorganat ssu1fdnic acnt)on'pMdt of dexipi pateaty aral incopur s of

reaction tinme Sﬂortatl].&i hrepfineéf%?ert&tcﬁy acid nmust be distilled off.
~ U.S. Pat. No. 3,429,136, Holt et al., issued Feb. 25, 1969,
incorporated herein by reference, teaches that discoloration; and
10 odor problems can be avoided by flash cooling molten ester during
direct esterification by injecting 1-50 1bs. of water per pound of
ester mass into the hot molten ester mass rather than cooling the
mass in a closed system' comprised of an inert atmospheric gas. In
addition, other non-volatile detergent ingredients such as suds
15 boosters, builders, binders, plasticizers, and colorants; can be
injected into the éster-containing mass to eliminate additional
mixing steps Thereafter, the product obtained may be directly
blended with volatile ingredients without further substantial
mixing. :
20 With direct esterific'atiori, it is well known in the art to
' - utilize an excess of the acid reactant per mole of the second
reactant to maintain the product in liquid form during the reac-
tion and to _redut:e the formation of foam which requires very large
reaction vessels. The excess acid reactant produces a  higher
25 utilization of the second reactant by forcing the condensation
reaction to go forward.
Unfortunately, the use of excess acid reactant leads to a
high amount of unreacted fatty acid in the crude reaction product.
In addition to distillation and neutralization to remove this
30 unreacted fatty acid, U.S. Pat. No. 3,394,155, Cahn et al., issued
July 23, 1968, incorporated herein by reference, teaches the
addition of fatty acid in two steps to avoid this problem. A
reduction in the lower molecular weight unreacted fatty acid
allows for imprbvement in odor, mildness, and plodding charac-
35 teristics of the finished bar product. 1In addition, the dis-
tillation step is reduced.
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To reduce discoloration, the prior art teaches the use of 86806 ©
accel er o u3rm18 action tinme and the purification of the crude reaction
product to rem)ve, inmpurities. The follow ng 20 each the use of
catal ysts: --U. S. Pat. No. 2,857,370, Sundberg. issuefl TBIS SHEHT HAS BEEN
(di;scl oses a process of heat| ng carboxylic acid wi thjan alRERLACERtal, etc.,

;S«r; tgegggeigzcep\of a p@rtgam(ﬁ@ntmlsnl Pig, cmpomrstsamn Qaéﬁi ¥t al. fUhlSs[: it .
ler 50 eat i ng
car- 25 boxyl i ? 3“@% h‘"&ﬂrpé’lrigﬂ% hg@%}& gy g'oe"cg %?ﬁtge% ﬂb S EAR S fgf a
phosphor ous- cont a& nﬂluegcnowm&oasf@wacmly@@andBrﬁOt Yemoye. umacwfaﬁﬁl Van
_-Ql 522? ggseell X dpgﬁid%hﬁl 1 5 Stipurithés i’lﬁ;??.e Ccredc asact ivh gﬂﬁtdrbon mtel Fapgy t Of
ng, Or aC| su um fum
chloride, alu nu?ﬁ’sdﬂg‘ﬁliiSY egh"é'hg be 3dpsolu gad‘gtqﬂ °§ aé&? i
3, 004, 049, Schenckhouldshaadombﬂe, Jlﬁ thegqllgnc(:al inuméesgreﬂwredagumhbbmlids:
acid and the iset ar&ug hﬂcsﬂqtm&ss Cp4d alfﬁin qgtﬂi’b Laﬁﬁgggqgence of a

catal ytic anpbunt o ﬁpo osphorous acl OJ
3,320, 292, Cahn Pat. No. 4,536,338, rban et ,» issued Aug. 20, 1985

_ incorporated herein by reference, discloses the addition of an
10 alkaline material to the reaction mass after completion of the
esterification reaction to prevent unwanted transesterification
_between coconut isethionate ester and a high molecular weight
fatty acid. This alkaline material quenches the reaction by
neutralizing the acidic catalyst. o
15 u.S. Pat. No. 4,335,025, Barker et al., issued June 15, 1982,
incorporated herein by reference, teaches detergent bars prepared
in situ containing alkyl sulfosuccinate, surfactant, waxy extender
such as paraffin, and water. _
It is known in the art that the viscosity of the reaction
20 mass increases as esterification continues and_ as the excess fatty -
acid is distilled off. Handling of the reaction mass and proper
homogenization become more difficult. To reduce this problem,
German Patent Application No. 3,442,579, Zok, published May 22,
1986, incorporated herein by reference, -teaches direct esterifi-
25 cation in the presence of a consistency regulator to reduce
viscosity of the reaction mixture. Esters of synthetic or natural
fatty acids, preferably methyl esters of C12‘-C13 aliphatic car-
boxylic acids are used as the éonsistehcy regulator. Less énergy
~ is utilized for mixing which is more rapid and complete. Also,
30 th'gi) performance mixers are not needed. The consistency reguiator
is to be distilled off with the excess fatty acid from the end
reaction product. '
~ German Patent Application No. 3,616,843, Bunzel et al.,
pub'lished Nov. 19, 1987, incorporated herein by reference, is a
35  continuation of Application No. 3,442,579, above, in which 1.5-15%
by weight of paraffin is used as the consistency regulator. This
paraffin can be solid, semi-solid, or liquid at room temperature,
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et al. i ssued May 16, 1967, (process of ‘direct esterlg,d.g‘?%
wher ebywa@iosaerss de or zinc sal ts of aliphatic aC| ds . C soap or

m xtures thereof, are used as a catalyst); U'S. No 3 396,
Cahn et al., issued May 14, 1968, (process §?f preDérHI$ 595%‘*9 3§wa
active agents using soluble zirconiumor zi con )

U S Pat. No. 4,40 r I 0, rocess
of direct ester |9re?3%2°§|x @‘Wm& { qhglin 81engtm xeggcg%gt Cfa syﬂ‘&%ﬂa{%ﬁ%rl si ng
a mxture of zindinexwake (HTQ!‘OU?’@aF\N: rst:meénta,mscw)affm Iarhfsushnbéle-patents ar e
i ncor- porated herelmebmséefoersmfwfo d?@hdé\bantiiré'éﬂgnﬂ@find"bi§co§§tya|

ssued Feb. 25, diRsn | gL St el 5T B ohE B Wby

nol t en ester5duremgs is also -taught in the art. See, e.g., U.S. Pat. No.
4,401,578, Verbruggen, issued Aug. 30, 1983, and U.S. No. Pat.
4,426,299, Verbruggen, issued Jan. 17, 1984, said patents being
incorporated herein by reference. |

A1l of the above batents are incorporated herein. by

10  reference. ' '

An object of the pkesent invention is to provide a compo-
sition containing acyloxy alkane sulfonic acid salt with improved
storage stability and pumpability which can more easily be pro-
cessed directly into finished bar pi-oddcts, thus decreasing

15  processing time. Another object of the present invention is to
provide an improved process for 'mak'ing bar formulations. A
further obJect of this invention is to provide an improved process
for storage of_'liquid acyloxy alkane su'lfoni_c acid compositions
prior to incorporaiion into finished bar formulations.

20 SUMMARY OF THE INVENTION |

The present invention relates to a pumpable, stabie, Tiquid
composition comprising from about 20% to about 60% acyloxy alkane
sulfonic acid salt, from about 2% to about 50% bafaffin, from
about 20% to about 55% water, from 0% to about 7% hydroxy alkane

25 - sulfonic acid salt reactant of the formula HOR’SO3M where R’ is an
alkenyl radical containing from 2 to about 5 carbon atoms and M is
a compatible catioh, and, optionq]Iy, from about 5% to about 25%
fatty acid. :

- ‘The temperature of the composition is from about lOO‘F (38°C)

30  to about 160°F (71°C), preferably from about 115°F (46°C) to about
140°F (60°C), mbre_ preferably from about 115°F (46°C) to about
125°F (52°C).  The temperature should be at least sufficient to -
maintain the fluidity of the composition. The particle size of
the liquid ¢rysta‘l'line components of the composition is less than

35 about 50 microns, preferably less than about 20 microns, more
preferably less than about 10 microns. The pH of the composition
is from about 5 to about 7.5, preferably from about 6 to about 7.

___,'______—,——~——'—
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di rect esterification by injecting 1-50 | bs. of water perﬁgﬂyﬂ {mﬁgter
mass i ntyotdseresss nol ten ester mass rather than cooling t Mass I n a
cl osed system conprised of an inert* atnospheric gas. | maggi-t-+en—ather

non-vol atile detergent ingredients such as_sgids 15 toggltgeﬁH?ETlﬁASIm
bi nders, pl asticizers, and col orants, can be I nj ect ed, ikat.Q t REPLACED

est gr fonL?I ni ng nﬁss};ﬁ@gﬁédeﬁt nﬁivﬁnﬁﬁgl i‘ls@nﬁélalus(Ithgalﬁtmpﬁoveimfoe@ést %rh the
product obtaine e direct]y e i | out
further substantlﬂ? a%& sQL@ﬂa Magm}‘g{c L ogﬁﬁgtﬁgkﬁe %6

wel | known in thedmmad hewelmlzefm ﬁorcéseoroprmenamte finishedtbapesomper e of -
t he secgnd reagt aBit'lTﬁﬁ’s r&hﬂhgl‘ﬁgtﬂﬁg mcpgmm! step g; quid for m during the reac-
tion and to reduce t fo ti h r rge action
vessel's. S excess? )acF‘g‘%r é’gﬁt g#ttypragwnéi B"?ﬁ ahé ‘pa a{fpfl ?on of

t he second react ant by fosepargtelys comdtogetheéron tocamn | ahoveo their omexlatndg
Unfortunately the use of PEIRIST; acid reactant |leads to a

(b) add the acyloxy alkane sulfonic acid salt, any salt
_ reactant, and water to the mixture of (a); and
10 (c) cool the composition to a temperature of from about
~ 100°F (38°C) to about 160°F (71°C), preferably' from
. about 115°F (46°C) to about 140°F (60°C), more prefer-
ably from about 115°F (46°C) to about 125°F (52°C), and
even more preferably about 120+50F (493°C);

15 . wherein the composition is subjected to continuous mixing with a
shear rate of from about 6 sec.-l to about 30,000 sec.-!, pref-
erably a shear rate of from about 60 sec.-! to about 9,000 sec.-l
until obtaihing a particle size of the liquid crystalline compo-
nents of from less than about 50 microns or the particle size set

- 20 _hereinabove. :

" This invention also relates to the method of storing this -
pumpable, stable, molten comnosition where the particle size of
the composition is maintained at less than about 50 microns,
preferably less than about 20 microns, more preferably less than

25 about 10 microns, and the temperature of the composition is
maintained at from about 115°F (46°C) to about 125°F (52°C),
pfeferab'ly about 120+5°F (49+3°C).-

. The percentages, ratios, and parts herein are on a total
composition or surfactant weight basis, as indicated, uniéss

30  Totherwise specified. . '

The composition, method of making, and method of storage of
this composition provide improved storage stab'i'l'lty, pumpability,
and a decrease in processing time for incorporation of this

composition into finished bar formulations.
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hi gh armunt of unreacted fatty acid in the crude reactlorp@f,qugfoogdsn

addi ti oWO /#1588 | | ati on and neutralization to renove this 30 unr eact ed
fatty acid, U S. Pat. No. 3,394, 155, Cahn et al., issued ;
incorporated herein by reference, teacltes the additijpn™® S Vs F%Pl

intwo steps to avoid this problem Areductlon |nthel o]
wei ght unreacted fatty aci dDATAKAED DEHCE I N, il dness and
pl oddi ng charac- 35 teristic “pq\ icproduct In
addition, the dis- tillation s thernore, U S. Pat.
" No. 4,515,721, Logi dhatsuxfactaptg e&hwefe"tl%‘se““%dﬁpbr%&‘éd"%éﬁl&Wby

ref erence, teachékaﬁeheummmﬁcvd wheclke s, i preferabdy, r apsaltcoblanngl iphatito

erove unr oAbt eqhibilr Yafty deid WebFRHY sbfiiohit BFCT YAE deRBrdY Farblivi! U e
of these acyloxy alkane sulfonic acid salts is RCOOR’SO3M and they
are formed by the esterification of an. alcohol of the formula
HOR’SO3M with an organic acid of the formula RCOOH. Each R is a
monovalent aliphatic hydrocarbon radical having from about 5 to

10 about 19 carbon atoms, pref‘erab‘ly from about 7 to about 17 carbon
. atoms, e.g., cocoyl or an approximately. equivalent distribution of
chain lengths. Each R’ is a divalent aliphatic hydrocarbon
radical containing from about 2 to about 5 carbon atoms, prefer-
ably from about 2 to about 4 carbon atoms and each M is an alkali
15 metal (e.g., sodium, potassium, lithium), an alkaline earth metal
(e.g., calcium, maghesium),_ or an ammonium or an organic amine
base such as triethanolammonium, triisopropanolammonium, diethan-
olammonium or ethanoiammonium. The preferred cation is sodium.
. The level of acyloxy .alkane sulfonic acid salt in the storage
20  stable liquid compositions herein is from about 20% to about 60%,
preferably from about 30% to about 50%, more preferably from about
35% to about 40%. The isethionate can contain pure chain length
acyloxy variants, or those derived from commercial oils such as
coconut oils. Preferred storage stable compositions include from

25 . about 35% to about 40% of sodium cocoyl isethionate.
Specifications for surface active agents in detergent com-
positions require the absence of colored impurities ‘in order to
prepare high quality, aesthetically pleasant, formulated products
such as detergent bars. The absence of impurities minimizes

30  off-odor and bar feel probiems.

_ affin _
Paraffins are aliphatic hydrocarbons which can be 1liquid,
semi-solid, or solid at room temperature. The generic formula is
Cn Hon+2. Paraffins of the present invention have 'a chain length
35  of from about 16 to about 55, preferably from about 17 to about
50, carbon atoms. The paraffin has a melting point of from about
~ 115°F to about 180°F (46'-82'C), preferab'ly from about 140°F to

This Sheg
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5, acid-ester should be insoluble, and the unreacted 5038806
shoul d b&¥Q@83/a6155, in the quench |iquid. Preferred quench f’ﬁ;m ds |ncI ude

organic liquids. Paraffin is also aéceptable. U S. Pat.
Ugban et al., issued Aug. 20, 1985, incorporated herei
di scl oses the addition of an 10 al kaline material t

after conpletion abotthel6sSF e(60f - PIAC) pramic mote qrretferaﬂgvémn ubmanuw'F to
transesterificat | %@)o&@.ll\éﬁe!p (gfcgp%ﬁ i set hi onate ester and a hi gh nol ecul ar
ka e

wei ght fatty aci mat eri al uenches the reaction by
neutral-izing the aci dik rRrefemnpdt paragfin wax isyasfuliy refjinedspetoleums wax
Barker et al ., i Swdh Jilsnedﬂesslgﬁ@,takmesﬁqrnat RektREFDA ﬁe&iﬁréﬁh@i §af Cuse

Surfactant T ' b haBin e sad | Mk CRRUE HIREE Y spek bR e
.art that the vi scdmidy'l)bﬁviﬂeb}%amemi@ Y. nmmss increases as
esterification continufg ﬁ&\q‘fﬁn Twhﬁ ;ﬁ-‘éF@ﬁéb’lS'aH prasend i® t‘ﬂbsﬂorﬁﬁd sehtite
Handl i ng of the rec%%kg 1&? S1$n an a?noul?t ranging from about 2% to about 50%,
preferably from about 5% to about 12%, more preferably from about

10 - 6% to about 10%. Paraffin wax lowers viscosity to improve
processability of the composition of the present invention. It
also enhances bar firmness, plasticity, and smoothness in the end
bar product. Paraffin also provides a glossy look to the finished
bar product.

15 _ Microwax (mcrocrystal'line wax) is- also a suitable paraffin.

' A suitable microcrystalline wax has a melting point ranging, for
example, from about 140°F (60°C) to about 185°F (85°C), preferably
from about 145°F (62°C) to about 175°F (79°C). The wax preferably -
should meet the FDA requirements for food grade microcrystalline

.20 waxes. Microcrystalline wax also imparts pliability to the

| finished bar at room temperatures. ' |
Odorless and colorless paraffins are preferred | Paraffin
mixtures can also be used. |

. 25 The composition of the present invention has an optienal; but
highly preferred salt reactant component of the formula HOR’SO3M _
where R’ is divalent hydrocarbon moiety which contains from 2. to
about 5, preferably from 2 to 4 carbon atoms, and M is as defined _
hereinbefore. Preferably, R’ is an ethylene,. methylethylene,

30 -dimethy]ethyiene. propylene, or butyleme radical. R’ can also be

' a dialkylene ether radical, such as the radical -CHaCH20CH2CH2- .
frequently, it will be convenient to use as the salt reactant a
compound which has been prepared by the reaction of an epoxide,
for example, ethylene oxide, propylene- oxide, or butylene oxide,

35 with sodium bisulphite. _

Examples of compounds su1tab'le for use as the sait reactant
are sodium isethionate, sodium methylisethionate, sodium dimethyl-
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' hormgenl zation becone nore difficult. To reduce this pl;qggg 06806 TEN
Pat ent wiy9s/16185i on No. 3,442,579, Zok, published May 22 GByi ncor por at ed
herein by reference, teaches direct esterifi- 25 cATHAN SHIEQ g eBEEN

‘presence of ~a consistency regulator tog .reduce vigcosi tﬁEﬁ,A
reaction mixture. Esters of synthetic or natural fatty—acrdsT—preterabhy

met hyl esters ofsethesnate Grer sddiahi Phydrioxypeaupanésuiphomataci dsefereblyseik as t he
Gonsi st ency regullgt géﬂcéégé?ae&%%}( ’ﬁét *‘Hezed for mxing which is nore

rapid and conpl 2t or mance mxers are not needed.

The consi stency reglhatsalti Eeatciba’ﬁe 18 Tqﬂl aboutofQ% \tPt AbQUte 7ax PxeferRBlX y aci d
fromthe end repcdn gbout’ 8% 46t aboE 6% by Ralight ofipte eodpositiva. 3, 616, 843,
Bunzel et aE , published Nov. 19, 198worat ed herein by reference,

is a 35 ontinuation of Applicatio 42,579, above, in which
1.5-15% by wei ght ofThepraséntninentiondhas atnheptsmglsttelﬁcwghéjgmrafwedwhu s

paraffin can bergQly deid eOhponet OF &' 1bastiaHodt siRO(B)! E&MRR4tORE, The
' addition of fatty acid to the above premix results in an increase
in -the fluidity of the composition. The fatty acid can be
10 branched, saturated, unsaturated, aliphatic, or cyclic aliphatic.
The carbon chain length ranges from about 6 to about 22 carbon
atoms, preferably from about 8 to about 20, more preferably from
about 10 to about 18 carbon atoms, and is usually saturated. The
fatty acid is from about 5% to about 25%, preferably from about 5%
15 to about 15%, more preferably from about 6% to about 12% by weight
of the composation These fatty acids can be highly pur1fied
_individual chain lengths and/or crude mixtures such as those
derived from fats and oilc. Useful acids include the following:
_ ca,proic'af:id, caprylic acid, pe]afgonic acid, capric acid, lauric
20 acid, myristic acid, palmitic acid, stearic acid, oleic acid,
1inolenic acid, tall oil acid, hydrogenated tall oil acids, and
hydrogenated tallow acids. Acids from oxidized petro\euni frac-
tions can be employed. Acid mixtures from various natural plant
and animal oils such as olive, tallow, castor, peanut, coconut,
25  soybean, cottonseed, linseed, cod, herring, menhaden, neatsfoot,
- sperm, palm, corn, butter, babassu, kapok, hempseed, mustard,

rubberseed', rape, safﬂower, sesame, etc., can also be employed.

P f Py he Composition .
The present invention.also relates to an improved process for
30 n;;kmg a pumpable, stable, molten composition for incorporation
" into finished bar compositions comprising the following steps:

(a) heat the fatty acid, if present, and paraffin described
hereinbefore, either - separately, or together, to or
above, their mel-ting point(s);

35 (b) add the acyloxy alkane sulfonic acid salt, any salt
reactant, and water to the mixture of (a); and

heet Has Been Replaced
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-5- pr?‘eferably having a chain length of at |east Cl6.
wax (M crwo®3j16a88] refined table paraffin are suitable.

g%s‘égs?&par :af fi n

to provide anti-gelling and viscosity control effects
di,spersi ons of cationic fabric soft- 5  engfs is EF@‘E? SEE@T #AS BEEN (]
art: See, e.g., US. Pat. No. 4,401,578, Verbr RER Aug.

ne

he
30,

1983, and U S. No. Pat{c)4, datfl, 2he, cuRpditmeto ixstemperktore 1gf R4 aboti d

atents b ted, .
patents being incorporate rFe'('38 ) r@J €l ﬁleFl ?ﬁ #i‘

are |ncorporated her ei n by erence.

?é’reabgﬁt $Fon>
i nvention is to provide a Moll%ft (66" Coke a?h?i'ﬁgl’é’cﬁl b@&/ &4 R@ﬁé pnefenmi c

acid salt with inproved stgigo®réd abbut 115 (46N0)Pedidbotiy MISPE 5280, "B
casi |y be pro-gcessed dirgrtliord Bhorerkbly ShA 1805-F RByY TUs
. wherein the composition is continuously mixed with high shear
mixing, typically with a shear rate of from about 6 sec.-1 to
about 30,000 sec.-l, preferably from about 60 sec.-l to about
9,000 sec.-1, until obtaining particie sizes of less than about 50
10 - microns, preferably less than about 20 microns, more preferably
less than about 10 microns. Preferably the fatty acid and
paraffin of Step {a) are mixed and heated together.
The melting point of the fatty acid depends on its chain-
length. For example, the melting point of whole cut coconut
15 having from about 6 to about 18 carbon atoms has a me]ting point

- of about 77°F (25°C).

The melting point of .paraffm also depends on 1ts chain-
Tength. The paraffins of the present invention have a chainlength

- of from about 16 to about 55 carbon atoms.

Therefore, the paraf-

20  fins of the present invention preferably have a melting point of
from about 115°F to about 180°F (46°-82°C), preferably from about
- 140°F to about 165°F (60°-74°C), more preferably from about 142°F

to about 160°F (61°-71°C).

Continuous mixing. to form the desired particle size of the

25  composition can be accomplished, e.g., with an Eppenbach Mixer.
But any high shear mixer which will achieve these shear rates and

the particle sizes above will suffice. The mixing of the compo-
-sition should continue untﬂ the particle sizes outlined above are

obtal ned.

-30 Particle size can be measured by standard freeze fracture
midroscopy - procedures which are disclosed in_ Freeze Fracture
Microscopy: Methods, Artifacts, interpretation, J.E. Rash, C.S.
Hudson, Raven Press, NY, 1991, incorporated herein by reference.

It is highly preferred that the cdmposition of the present

35 invention is cooled to a temperature at or about 120:5°F (49+£3°C).
If upon storage of the coﬁposition, localized cooling of the mass
occurs, additional high shear mixing is necessary to reestablish

_—
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15  processing time. Another object of the present |nvent|on z m
provi de +@@esitgpsoved process for making bar forml at i BRY/US93 t her
object of this invention is to provi‘de an inproved process for storage of

| iquid acyl oxy al kane sulfonic acid conposi §jons pri or| THIS SHRERTPRASBERN |
into finished bar fornul ations. 20 REPDMACERY OF THE

| NVENTI '[O\I The pr e%ﬁé\trehﬁh%ﬂtua@mﬂ@' HARS 5&11&“@“8@33 e, stable, Trqu 0 -
corfposi ti on conpri sing roma ni c

amngg salt, from)about )oitzb“gagtgﬁ% gggjeeﬁgr EP&E‘*? {&&géttqéﬁsaﬁﬁ miﬁ 55%
water, from O%toS&Me soabhlityoxpoth (chemicad ahdsﬂhaﬁanﬁtibd&ﬁtﬂ)sahd pumct ant

of the for nul a HOFa’bmfiM wetrm Rthe Scoﬂ?o.ﬂltlﬁ&f%anr Ao+ Fas FON IR Rhddrp bFét@y2 to
about 5 carbo atq e cation, and, optionall y, from

about 5%to about gg“/o%%‘t‘f'ﬁd }érdfc'“'g"ﬁgat(i@%‘er ature of the conposition is
from about 100[err] F (B8] eEo‘rl]oﬁjngSOexampﬂes abblusteB@] ethil F ipvdgtdon] C) These

preferably from aRg %1%%5@( ﬁ@f L e& Go2P9hhe 1AGL fiventidn2OL A Ipebcert” ©

preferably from about
ages, ratios, and parts here'm are on a total compos'ltion or

_ surfactant weight basis, as indicated, unless otherwise speclfled
. 10 A1l 1levels, ranges, temperatures, results, etc., are approxi-
~mations unless otherwise specified. ' ~

_ - ' - : , Approximate - :
5. Component ' Percents by Weight <
- ‘Sodium Cocoyl Isethionate 37.05 |
Paraffin (Melting Point ~158°F) ' 7.60
~ Fatty Acid {mol. wt. 251) 9.18

_ Soaium Isethionate _ - . 4,42
20 Water | 39.43
Catalyst By-Products and/or Impurities 2.32

A storage stable, pumpable surfactant composition having the
above formula is prepared by the following process: '
25 - (a) ‘the fatty acid and paraffin are heated together to above
- ~their melting point temperatures (about 160°F, 71°C);
{b) the sodium cocoyl isethionate, sodium isethionate, and
water are heated to a temperature of about 160°F (71°C)
and added to the mixture of Step (a); and
300 T (c) the composition is cooled to a temperature of about
. " 120°F (49°C); . :
while the composition is subjected to continuous mixing with an
Eppenbach Mixer using a shear rate of about 20,000 sec.-l until
the particie size of the composition is, on an average, less than
35  about 10 microns.

This Sheet Has Reen ?
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125F1(52[err] 0. | The tenperature.should be at |east suffi iSod/QudB8! Nt ai n
tthe fl ui i 93706156 he conpositi on. The particle si.ze of thlg"ﬁle’qu?

crystalline conponents of the conmpoesition is |ess than 35 abotH—56- )
mcrons, preferably less than about 20 m ggons, %mléﬁﬁﬁﬁl') IEEE§§
than about 10 microns. The pH of the conposition is filom ab®ER: o_abalit

7.5, preferably fromabout 6 to about 7.EXAMPLE.1IThe present invention also
el ates to an '”Droveg?ﬂéﬁge(?@p oﬁ?&‘s‘i@%rﬁo?% i€1 sfeabldhed! fo(i-UGdda

(oLt oSt g ety L Qf?;a,e&@? CHT Rl DT "

(a) heat the fattigosci(@2® u)f pTiesersamples cargamariitoned et herfos efher ftwesty 6 or

together, to g a?ﬁy? thgla" 195t 1439 laFeYysTe: of each sample.is measured by
measuring the level of sulfated/sulfonated surfactant level as
determined via CAT SO3 analysis.

JABLE 2 .
10 Approximate CAT SO3 Percent
| (Proportional to the % of Surfactant Remaining)
- Iemperature Days ] through 6
© Day: 1 2 3 4 5 (]

.  120°F (49°C) 7.89 7.89 7.89 7.89 7.89 7.89
15 . 140°F (60°C) 7.90 7.90 7.81 7.68 7.57 7.52

160°F (71°C) 7.88 7.31 7.23 1.27 7.18 7.11

180°F (82°C) - 7.81' 7.25 7.08 7.03 °6.74  5.82

The composition of the present invention begins to hydroiyze '

20  at temperatures greater than about 120°F. At a temperature of

about 180°F, the hydrolysis 1is very rapid. The moisture level is

40%. No visual evidence of phase separation is observed with any

of these samples.. At 120°F, the composition is pumpable (K
~20,000 cP; N ~0.4) and chemically and physically stable.

25 ' Although preferred embodiments of the present invention are
described above, modifications to these embodiments can be made
without departing from the scope of this invention as set forth in '
the following claims.

30 T

35
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(b) “add the acyr-crxy’—l—ml acid salt, any saI o and
viat er e dafs18% Xt u ‘m [‘m‘ (c) cool [ YD R & Lean
t enpecature of froHM““ “H (38[err]C) to ab
(71[err]C), preferablycfriomfabdut "116[err]F (46[err] pott—40fert | F
('60[err]C), nore prefer- ably from abeul3 ¥l5[err]F (46[err]C) t o about

125[err]F (52[err] O, and even nore preferably about 120t 50F (49+3[err]C);

i5 wherein tE%Afo%p |s subj ected to continuous m xing with a shear
rate of froma Sec o about 30,000 sec. -1, pref- erably a shear
rate of from allout %mmable,lstablabohtqugd couposdtion: Comprisingst ai ni ng a

particle size of thgl 'f?rchCioﬁr%SBG%|dc9|30)@08ﬂﬁne%ﬂftﬁmi@fadﬂdoﬁﬂtess t han

about 50 m crons or ar | ze gsget her ei nabove. This invention
also relates to thdP B'EI ngg%?!}i ?ﬁ’i"s punpabl e, stable, molten
conposi tion where. t(e¢ ;ﬁ'nmaﬂ%etoyss’é vaterihe conposition is naintained at

| ess t han about 50 cr fagr h about 20 mcrons, nore
pr ef erabl§/ |l ess th @ o ot 8210 rédctand;"
(e) optionally, from 5% to 25% fatty acid,
wherein said composition has a temperature of from 100°F (38 C) to
160°F (71°C), and wherein any . crystalline components have a

particle size of less than 50 microns, and a pH of from 5 to 7.5.

(¢))

10 : .
2. A composition according to Claim 1 wherein (a) is from 35% to
40%, (b) is from 6% to 10%, (c) is from 35% to 45%, (d) is from 4%
to 6%, and (e) is from 6% to 12%.

15 3. A -composition according to Claim 2 wherein (a) is sodium

cocoyl isethionate, (b) is a paraffin having a melting point df_
158°F (70°C), and (c) is sodium isethionate. S

4. A composition according to Claim 1 wherein (a) is a Cg-C18 |
20 acyloxy isethionate salt and (e) is a Cg-Cig fatty acid.

5. A process of preparing the composition of Claim 1 comprising
the following steps: > :
(a) heating any of sa1d fatty acid that will be used and the
25 said paraffin to at least their melting po'mts, ,
(b) adding the said acyloxy alkane sulfonic acid salt, any
of said salt reactant, and water to the mixture of (a);

~ and . .
(c) adjusting the temperature of the composition to a-
30 . temperature of from 100°F (38°C) to 160°F (71°C); '

the composition being mixed continuously with a shear rate of from
6 sec.-! to 30,000 sec.-l, preferably from 60 sec.-l to 9,000
" sec.-l, to form a particle size of less than 50 microns for the
liquid crystalline components. ' '

.This Sheet Has Been Replac
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25 " about 10 migrons, and nperature of . the osition S
mai nt ai M!O%ﬂﬂsso% t‘m ﬂlﬂhﬂi t‘ 6[err]C) to about 12?&4‘?‘}33’““806
(52[err]C), preferla rr]F (49+3[err] Etﬁ“* TR bﬁﬁﬁ ,
katios, and parts her'ein are on a total conposition OFH 9 3 t
basis, as indicated, unless 30 otherW|§b-speC|f|ed_;nm§4; ,
net hod of makingg. anki compdsdtiaf oBtproogss atcordinmg ¢orangsot itA8 dboey iCYLims

| t
[pr oved SLor 0SRrEN thd tenbUtTRAR bk 'ohe, Z0¥HcPed RaRESFIT pRERRR 1Y L1
-7- DETAILED DEsimmPﬁSOﬂ Gf‘ﬁ Ettr N\ﬂﬂﬂfrltﬁq Q\):yﬂndxthmh’eﬂsusimns hmsd

than 20 microns.

5
7. A composition or process according to any of the above Claims
wherein the temperature or the adjusted composition temperature is
from 115'F'(46'C) to 125°F (52°C) and the particle size is less
than 10 microns.

.10

8. A process according td Claim 5 wherein the fatty acid and
paraffin are added together and then heated to at least their
me]tingnpoints._'

15 9. A process of stdring the composition of any of the above
Claims comprising the following steps:
(a) maintaining the particle size of the composition at less -
. than 50 microns; and
(b) maintaining the temperature of the composition at from

20 S 115°F (46 C) to 125°F  (52° C), preferably at 120°F
(49°C)..

10. A process according to Claim 9 wherein the desired particle
size is maintained by applying high shear mixing as needed.
25 : ' '

N
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The Surfactant of the present |nvent|1ﬁ/|)efaf/§al/’\'6¢—’acyl oxy al koflf

Sulfonic a
acid ester

CI d whi ch
i set hi

prefer a@#}ﬁb e fdrbal

aci d.

RET,

€ genew m F“M!l a

MRB@‘P at ' hi %AA’E

these acyl 0%

) ks

gul foni ¢ aci %ﬁkkgﬂ@ RAAPTCAIA RO ISHEY skl PAEBRTAT EGGRRONTEN TRERTY 28
of "an al cq
™RCOOH. Eag Kslﬁnreeafi&"m\ﬁaﬂsﬂﬁﬁﬁ"af Fphatid hyg (ld))dumeeraumm Nimberi ng f r ONO 93/16155
about 5 tq 10c11p FeRUYD/0kO carbon atoms,| Ale ut. 7 tQ about
carbon atdns, e.gq., cocoyl or an appr oxX rratL eemc'{ﬁ”?}a g”s‘trl but P45 9?3](790893)
chain |engths. Each R is . a divalent al | phatic h dr ocar bon rad| cal :
cont ai ni nd G istemetiowsl ApplicatiomNusthereit 5 PERAUSEH008A60 (34) fRéFDZ %gl’agéd m{, E@b’b m%ng?mgﬁ
- to about 2 G hlkionl A DANY_CS il Sos oyl | L 208 (g1 2 B crfeec
potassium| lithium, an alkaline earth nmetal [(e.g., calcium magne3| um, or
an anmmoni ( rgani ¢ am ne base such as { hap éq tér%
o dada: 1 % BR, CA, CZ, F1, HU, JP,
Lri | sopr oAb Wsum  di Sty 1993 @008 UDsO! gﬁ'ﬁﬁ"ﬁcﬁ Ry R0, NZ, BL, RO, RU,
preferred|cation is sodium The |evel of acyloxy SiDIS sﬂutOﬁcampaena(AﬁdBIsaHtDE DK,
in the std S, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI

[AYKoplicant: THE PROCTER & GAMBLE COMPANY |

[US/US]; One Procter & Gamble Plaza, Cmcmnatl, OH
45202 (US).

(72) Inventors: BEERSE, Peter, William ; 8874 Pollard Place,
Maineville, OH 45039 (US). DUNBAR, James, Charles ;
3825 Fox Run Drive, Apt. 1345, Cincinnati, OH 45236
(US). JORDAN, Neil, William ; 5785 Sovereign Drive,
Cincinnati, OH 45241 (US). REED, Gary, Lee ; 2727 At-
lantic Avenue, Cincinnati, OH 45209 (US).

patent (BF, BJ, CF CG, CI, CM, GA GN, ML, MR,
SN, TD, TG).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments. .

| THIS SHEET HAS BEEN
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(54) Title: STABLE PUMPABLE SYNTHETIC DETERGENT COMPOSIT[ON AND PROCESS FOR THE STORAGE

- THEREOF

(57) Abstract

" Liquid compositions comprising acyloxy alkane sulfonic acid salt, paraffin, water, optlonal salt reactant and optlonal fat-
ty acid are provided which have improved stability and pumpablllty Also a method of preparmg and a method of storing these
composmons are provided utilizing temperature and particle size limitations. The oomposmon, method of making, and method
of storing the composmon provide improved storage stability, pumpability, and a decrease in prooessmg time for the incorpora-

“tion of the composmon into finished bar formulauons

Th:s Shegt Has Been Rep laced.
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; ' | - Ipos .
20 stable liquid conpositions herein is from about 2%96t0 ;ﬂﬂﬂ#ﬂj@ﬂﬂNT‘SHEET

preferably from about 30%to about 50% nore preferably fromjaQout 35%to
about 40% The isethionate can contain pure chain length acyljoy 9arSBRt1996
or those derived fromcomercial oils such as coconut oils. Hrdgferred
storage stable conpositions include fram 25 about 35%to gbolt 40% of
sodi um cocoyl isethionate. Specifications for surface active {agents [n

det ergent com .posi t i 08TABLEGRUMPABLENSYNTHEEHC DEDERGENN FOMBOSITAON i ti es in order
to prepare high quality, acsidPRheEak! poRPTIRESIORAGE FREREOR! e products such
as detergent bars. The absence of inpurities mnimzes 30 of f - odor
and bar feel problens. Paraffin Paraffins are aliphatic hydrocarbons which
can be liquid, sem-solid, or solid at roomtenperature. The generic

formul a iSSCH H err]n+2. Paraffins of the present invention have a chain

| engt h 35 of from about 16 to about 55, preferably fromabout 17 to
about 50, carbon atons. The paraffin has a nelting point of from about

A 0 ET v ON
10 1. FJIELD OF THE INVENTION
This invention relates to the preparation and storage of
surface active materials and, in particular, to the preparation of
compositions containing salts of esters of fatty acids with
hydroxy alkane sulfonic acids, e.g., isethionate, said esters,
15  i.e., acyloxy alkane sulfonates, having the general'formula RCOOR’
SO3M. -

Isethionates are well known as valuable synthetic detergents
and wetting agents. Although acyl isethionates are usually
incorporated into bar soaps in the form of a powder, prill, flakes

20 or paste, the use of molten acyl isethionates is also.known. When
a liquid, e.g., molten, form of acyl isethionate is'ut11ized, it
may be necessary to store or transport this liquid to another
location prior to its incorporation into a_ bar 'composition.
Chemical and phase stability problems may arise upon storage of an

25  aqueous acyl isethionate composition prior to its incorporation
into a finished bar product.

Detergent'bars made with synthetic surfactants are difficult
to process. In contrast, the processing of "soap bars" is readily
accomplished by, e.g., milling, plodding, and molding. Soap -

30 “becomes plastic when heated and can easily be plodded and molded
under relatively low pressures, but most synthetic surfactants and
detergent-filler combinations do not become plastic upon heating
and the processing machinery often requires special designs. See
U.S. Pat. No. 2,678,921, J.A.V. Turck, Jr., issued May 18, 1954,

35 incorporated herein by reference. Ideal syndet bar processing
should be fast and problem free in terms of premix storage,




P

~115[err]F to about 180F (46[err]-82[err]C), preferably frorl%u CEMENTSHEET

440[err]F to

from about 142[err]F to about 160F (61[err]-71[err]C) . A prfef
wax is a fully refined petrol eum wax which is odorless and
nmeets FDA requirenments for use 5 as coatings for food| and ftood

-8- about 165[err]F (60[err]-74[err]C, and N goreferabl)
erﬂ rig®6i

steless_and

—+

packages. Such paraffins are readily avail able comrercilaldy_The
paraffin wax prefitriabl yplieddingasantd meldihg. stinfackunately,e syodesodbarti pm-i n an

anount ranging f

rom aho 6% to about 10% Paraffin

t 0 0 f from about 5%t
about 12% nore p%gb&g.gt%?& FaAROMortOfh tRESrRERRILY T ut 5%t o

~wax |lowers viscosi t~y

ility of the conposition of the

present invention. Itl{s &kBD ko riceshdartf to prepare phrface cidtyve agents
smoot hness ign tRe GRdct esterification of the fatty acid with sodium isethionate

10

15

20

25

30

35

under reduced pressure. U.S. Pat. No. 2,635,103, Molteni et al.,
issued Apr. 14, 1953, incorporated herein by reference, teaches
direct esterification. This process, however, fequir‘es an excess
of the water-soluble hydroxyethylsulphonic acid salt and high
temperatures from 200°-300°C. High salt content results in, and
produces, hygroscopic bar soaps and the excess salt is expensive
to remove. In addition, high temperatures produce strong dis-
coloration of the end product. The process therefore has to be
carried out under the cover of an inert gas. The reaction is aliso
incomplete despite several hours of reaction time so that the
excess fatty acid must be distilled off.

To reduce discoloration, .the prior art teaches the use of
catalysts to accelerate the reaction time and the purification of

__the crude reaction product to remove impurities. The following

teach the use of catalysts: U.S. Pat. No. 2,857,370, Sundberg,
issued Oct. 21, 1958, (discloses a process of heating carboxylic
acid with an alkali metal, etc., in the presence of a boron-
containing compound as a catalyst); U.S. Pat. No. 2,923,724,
Anderson et al., issued Feb. 2, 1960, (process of heating car-
boxylic acid with an alkali metal, etc., in the presence of a
phosphorous-containing compound as a catalyst); Brit. Pat. No.
848,463, Van Alphen et al., published Sept. 14, 1960, (teaches the
addition of a salt of a weak base and strong inorganic or strong
organic acid such as aluminum chloride, aluminum sulphate, etc.,

' as a catalyst); U.S. Pat. No. 3,004,049, Schenck, issued Oct. 10,

1961, (a process whereby carboxylic acid and the isethionic acid
salt is carried out in the presence of a catalytic amount of
hypophosphorous acid or its salt); U.S. Pat. No. 3,320,292, Cahn
et al., issued May 16, 1967, (process of direct esterification
whereby zinc oxide or zinc salts of aliphatic acids, i.e., zinc
soap, or mixtures thereof, are ‘used as a catalyst); U.S. Pat. No.



&

bar product. Paraffin al so provides a glossy |look-to the fi rBIE

product. 15

paraffin. A suitable mcrocrystalline wax has a nelting poijnt
exanpl e, from about 140F (60[err]C) to about 185[err]F (85[ferjr]C),

preferably from about 145F (62[err]C) tqQ ghout 175[err]F (49[err]C). The
wax preferably should nmeet the FDA requirements for food griade

M crowax (mcrocrystalline wax) is also sui_t

r ér?gg gé ?1996r

mI c; gclrytst al It I @estaﬁoagfs t’\é}?ﬁegtbal M qrs@ﬁécysnaql i4, nqtsswxmratm olfﬁﬁlae"pﬁs
pliability to & finished ba
col orl ess par 5?tf‘°ﬂs° efagh aggﬁ){Bar %F??e &1 ure?&!i‘ﬁﬁ ’lSe used.

Salt React ant
optional, but
HOR SCBNIwhere
about 5, pPefe
her ei nbef or e.

10

15

20

gényl soaps asTha!tadaﬁpbB Y.iSen Pat. thee ﬂﬁé@ﬁeﬁﬁﬁi rhﬂ@h@'rtdn ehas an
B .g,h|1¥s;§{defSF6tr eﬂe Sféata r @ @CHrgtes§ O iPREt AsteRFFitetion! @

I va ocarbo noi et v¥nchc talnsfrom2to.
A e
oxftechmd abganic $ilifonic awid) ot Y1 exfesaidnpateritst and dnegr-
porated herein by reference.

U.S. Pat. No. 3,429,136, Holt et al., issued Feb. 25, 1969,
incorporated herein by reference, teaches that discoloration and
odor problems can be avoided by flash cooling molten ester during
direct esterification by injecting 1-50 1bs. of water per pound of
ester mass into the hot molten ester mass rather than cooling the
mass in a closed system comprised of an inert atmospheric gas. In
addition, other non-volatile detergent ingredients such as suds
boosters, builders, binders, plasticizers, and colorants, can be
injected into the ester-containing mass to eliminate additional
mixing steps. Thereafter, the product obtained may be directly
bilended with volatile ingredients without further substantial
mixing.

With direct esterification, it is well known in the art to
utilize an excess of the acid reactant per mole of the second
reactant to maintain the product in liquid form during the reac-
tion and to reduce the formation of foam which requires very large

- reaction vessels. The excess acid reactant produces a higher

25

utilization of the  second réactant by forcing the condensation
reaction to go forward. :

Unfortunately, the use of excess acid réactant. leads to a
high amount of unreacted fatty acid in the crude reaction product.

In addition to distillation and neutralization to remove this

30

35

unreacted fatty acid, U.S. Pat. No. 3,394,155, Cahn et al., issued
July 23, 1968, incorporated herein by reference, teaches the
addition of fatty acid in two steps to avoid this problem. A
reduction in the lower molecular weight unreacted fatty acid
allows for improvement in odor, mildness, and plodding charac-
teristics of the finished bar product. In addition, the dis-
tillation step is reduced.
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30 di et hyl et hyl ene, propylene, or butylene radical. R EPLA&MME SHEET

di al kyl ene ether radical, such as the radi cal
-CH err]CH err]OCH err]CH err]-. Frequently, it will be conveni qmt SEP 198 ,
as the salt reactant a conpound whi ch has been prepared by

an epoxi de, for exanple, ethylene oxide, propylene oxide, o ‘
oxi de, 35 w th sodi um bi sul phite. Exanples of conpounds puitable for use

reacti on of

=

as the salt reactant Farthesmmoreunt.iSs ePaf .oret. e 4, SHELi72In nigliy | etSallD| otssued
sodi um di met hyl -pMay 77 5S e{ 3 R VY Mpe3f, 0X hapat e.
Preferably the saalyt rzggcais .éniﬁrgﬂ@ggﬁﬁmdrﬁ?Elyonatégw{reﬁel/%ﬁ?@rqggﬁ%n??]i S
from about 0% t o JB8REh 7biaupd choxr 5apid cPeting,and 1o, vesovs dnreastedfatsy ght
of the conpositiacidsSand impurities in the crude reaction mixtiume.ACTRe fatty

5 acid ester should be insoluble, and the unreacted fatty acid
should be soluble, in the quench 1iquid. Preferred quench 1iquids
include organic liquids. Paraffin is also acceptable.

U.S. Pat. No. 4,536,338, Urban et al., issued Aug. 20, 1985,
incorporated herein by reference, discloses the addition of an’

10 alkaline material to the .reaction mass after completion of the
esterification reaction to prevent unwanted transesterification
between coconut isethionate ester and a high molecular weight
fatty acid. This alkaline material quenches the reaction by
neutralizing the acidic catalyst. |

15 U.S. Pat. No. 4,335,025, Barker et al., issued June 15, 1982,
incorporated herein by reference, teaches detergent bars prepared
in situ containing alkyl sulfosuccinate, surfactant, waxy extender
such as paraffin, and water.

It is known in the art that the viscosity of the reaction

20 mass increases as esterification continues and as the excess fatty
acid is distilled off. Handling of the reaction mass and proper
homogenization become more difficult. To reduce this problem,
German Patent Application No. 3,442,579, Zok, published May 22,
1986, incorporated herein by reference, teaches direct esterifi-

25 cation 1in. the presence of a consistency regulator to reduce

. viscosity of the reaction mixture. Esters of synthetic or natural
fatty acids, preferably methyl esters of Cj2-Cjg aliphatic car-
boxylic acids are used as the consistency regulator. Less energy
is utilized for mixing which is more rapid and complete. Also,

30 high performance mixers are not needed. The consistency regulator

© is to be distilled off with the excess fatty acid from the end
reaction product.

German Patent Application No. 3,616,843, Bunzel et al.,

published Nov. 19, 1987, incorporated herein by reference, is a

35 continuation of Application No. 3,442,579, above, in which 1.5-15%
by weight of paraffin is used as the consistency regulator. This
paraffin can be solid, semi-solid, or liquid at room temperature,



The present invention has an optional, but highly preferre RE?&AC‘,EI\&N'HSHEET
conmponent of at |east about six (6) carbon atons. The additfidn of Tatty

acid to the above prem x results in an increase in the fljuildi t,gsgp ibg
conposi tion. The fatty acid can be 10 branched, satjurlat e

unsaturated, aliphatic, or cyclic aliphatigc. The carbon chgi n
fromabout 6 to about 22 carbon-atons, préferabl y fromaboyt 8 to about 20,

f bl at 0 r a Ty
sat ur at Eder?-he“‘f%'{tmb"ﬁ“‘ 2 ehat gﬁ‘“‘-‘]‘ﬁcyg""o"ﬁ@o?g; i M- o
u

about 5% 15 19'& sugwaxy) and,r ‘QF%B‘P %‘ttéblaﬁ)out 12% by
wei ght of the corrpd’hetuw of pareffinf 4bt previdds ant&#geb@id@l QRd yvizeb f

i ndi vi dual ch d derlvgfrom
fats and ofls. COMBTIERReckE i ol Asbitighs TF " RIpR TolE 485, 1
aci d, pel alsgonFEe'é‘cltF eksor itaughy din | the i artao Seea0|ed9 isSi sPatc. ala.d,
‘palmitic acid, 4,4016878 Varbfuggehpi fssaed daug.i r0l,eniog3 Acind, utﬁl INo O b?tac' d,

hydr ogenat ed t hydr ogenat ed.t al Law ac rom
Oil di zed petro?é{ﬁ)#g\ C\be@'ﬁt‘uﬁm ¥s%u89 Jh. ?7 Hﬁ, sa%dd aten(is Eemg
incorporated herein by reference.

A1l of the above patents are incorporated herein by
10 reference. '

An object of the present invention is to provide a compo-
sition containing acyloxy alkane sulfonic acid salt with improved
storage stability and pumpability which can more easily be pro-

- cessed directly into finished bar products, thus decreasing
15 processing time. Another object of the preseni‘. invention is to
provide an improved process for making bar formulations. A
further object of this invention is to provide an improved process
for storage of liquid acyloxy alkane sulfonic acid compositions
prior to incorporation into finished bar formulations.
20 {MARY OF N _

The present invention relates to a pumpable, stable, liquid
composition comprising from about 20% to about 60% acyloxy alkane
sulfonic acid salt, from about 2% to about 50% paraffin, from
about 20% to about 55% water, from 0% to about 7% hydroxy al kane

25  sulfonic acid salt reactant of the formula HOR’SO3M where R’ is an
alkenyl radical containing from 2 to about 5 carbon atoms and M is
a compatible cation, and; optionally, from about 5% to about 25%
fatty acid. :
. The temperature of the composition is from about 100°F (38°C)

30 to about 160°F (71°C), preferably from about 115°F (46°C) to about
140°F (60°C), more preferably from about 115°F (46°C) to about
125°F (52°C). The temperature should be at least sufficient to
maintain the fluidity of the composition. The particle size of
the 1iquid crystalline components of the composition is less than

35  about 50 microns, preferably less than about 20 microns, more
preferably less than about 10 microns. The pH of the composition
is from about 5 to about 7.5, preferably from about 6 to about 7.
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tions can be enployed. Acid m xtures from various natural
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oi | s such as olive, tallow, castor, peanut, coconut, 25 -
cottonseed, |inseed, cod, herring, nenhaden, neatsfoot,
butter, babassu, kapok, henpseed, nustard, rubberseed r ape,
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alll  dAaltua arll ||u1

oY ATSEP B9,

saffl ower

sesane, etc., can al so be enployed. Procesg of Preparing the Conposi tion

The present |nvent|on also relates to an inproved process'

a punpabl e, stable, Thmlw‘esentomwmn:uomrﬂSmrfehR%rp@rm limproved erocesissford bar.
conposi tions COGHQH@' E‘gauhﬁ‘ﬂﬂfeo' {89 ﬁ&@ﬁs(m&ﬁhnhf&%o“ﬁoﬁ el thel eyl |

present, and para escr|] her el npefore, . eit

together, to or 48sghiked hegeinbgfere for pU\cﬁf‘(‘g)‘t‘%'S
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acyl oxy al kane sitidnsncampats iigsthid foHlowismlstepssact ant, and water to the

mxture of (&);

10

15

and () heat the fatty acid, if present, and paraffin, either
separately, or together, to or above their melting
point(s);
(b) add the acyloxy alkane sulfonic acid salt, any salt
reactant, and water to the mixture of (a); and
(c) cool the composition to a temperature of from about
100°F (38°C) to about 160°F (71°C), preferably from
about 115°F (46°C) to about 140°F {60°C), more prefer-
ably from about 115°F (46°C) to about 125°F (52°C), and
even more preferably about 120i50F (49+3°C); _
wherein the composition is subjected to continuous mixing with a

* shear rate of from about 6 sec.-l to about 30,000 sec.-l, pref-

erably a shear rate of from about 60 sec.-! to about 9,000 sec.-l
until obtaining a particle size of the 1iquid crystalline compo-

~nents of from less than about 50 microns or the particle size set

20

25

hereinabove.

This invention also relates to the method of storing this -
pumpabie, stable, molten composition where the particle size of
the composition is maintained at less than about 50 microns,
preferably less than about 20 .microns, more preferably less than
about 10 microns, and the temperature of the composition is
maintained at from about 115°F (46°C) to about 125°F (52°C),
preferably about 120+5°F (49+£3°C). :

The percentages, ratios, and parts herein are on a total

" composition or surfactant weight basis, as indicated, unless

30

35

‘otherwise specified.

The composition, method of making, and method of storage of
this composition provide improved storage stability, pumpability,
and a decrease in processing time for incorporation of this
composition into finished bar formulations. '

A 1




- 10 - (c) cool the conposition to a tenperature of from abcDEEPW SHEET

(38[err]C) to about 160[err]F (71[err]C), preferably from abguy 115[err]F
(46[err]C) to about 140[err]F .(60[err]C), nore prefer- ably{f{omZISER 1996
115[err]F (46[err]C) to about 125[err]F (52[err]C), and 5 even
nore preferably about 120+5[err]F (49+3£e7rr-] C); wherein the ¢omposrTrom T3
continuously m xed with high shear m xi n p| caII with a ghear rate of _
from about 6 sec.-1 to abdETABCEDIPESCRIPT ' om about 60 sec.-1

tolgbout 9, 000 sec -1 until nbjRixei Aka erSuﬂed)reicsAnzﬁs of Iess t han about 50
- m crons era | ess .t oQ ly | ess
than about rB‘H'? {ta rgfeﬁiﬁg;ﬁ“& ?rRr}gH%fJn og{géﬁgg\?l% of

Step (a) are na'bkede anlifdmat@ddt\ﬂyi@d'lhes- pregerabl s, ng Sﬂéf- rﬂf éh ﬂl’ﬁehﬂ’tacty aci d

depends ong i tSh@haL rﬁt&yerm& este'%%femmmnc RERI.METRd Y@nOR N Formilia Who! €
cut coconut 15 avi bout

mel ting point ¥t Efﬁ?uﬁc)%?[‘érar gne fﬁ'ﬂg?';‘]%cggi%ug‘ T CaRleBSR'ast%ﬁrBaﬂQa&ey

are formed by the esterification of an alcohol of the formuia
HdR'SO3M with an organic acid of the formula RCOOH. Each R is a
monovalent aliphatic hydrocarbon radical having from about 5 to
10 about 19 carbon atoms, preferably from about 7 to about 17 carbon
atoms, e.g., cocoyl or an approximately equival_ent distribution of
chain lengths. Each R’ is a divalent aliphatic hydrocarbon
radical containing from about 2 to about 5 carbon atoms, prefer-
ably from about 2 to about 4 carbon atoms and each M is an alkali
15 metal (e.g., sodium, potassium, 1ithium), an alkaline earth metal
(e.g., calcium, magnesium), or an ammonium or an organic amine.
 base such as triethanolammonium, triisopropanolammonium, diethan-
olammonium or ethanolammonium. The preferred cation is sodium.
The level of acyloxy alkane sulfonic acid salt in the storage
20 stable liquid compositions herein is from about 20% to about 60%,
preferably from about 30% to about 50%, more preferably from about
35% to about 40%. The isethionate can contain pure chain length
acyloxy variants, or those derived from commercial oils such as
coconut oils. Preferred storage stable compositions include from

25  about 35% to about 40% of sodium cocoyl isethionate.
Specifications for surface active agents in detergent com-
positions require the absence of colored impurities in order to
prepare high quality, aesthetically pleasant, formulated products
such as detergent bars. The absence of impurities minimizes

30  off-odor and bar feel problems.
| Paraffin

Paraffins are aliphatic hydrocarbons which can be 1iquid,
semi-solid, or solid at room temperature. The generic formula is
Cn Hons2. Paraffins of the present invention have a chain length
35 of from about 16 to about 55, preferably from about 17 to about
_ 50, carbon atoms.® The paraffin has a melting point of from about
115°F to about 180°F (46°-82°C), preferably from about 140°F to




The melting point of paraffin also depends on its chain- | Ir?%E C NTSHEET
paraffins of the present invention have a chainlength of fjoin abgut_ 16 to
about 55 carbon atons. Therefore, the paraf- 20 fins of |t he b? n{l996
invention preferably have a nmelting point of fromabout 11%[érr]F to about
180F-(46[err]-82[err]C), preferably from ab8ut 140[err]F t¢ about 165F
(60[err]-74[err]C), nore preferably from about 142[err]F t out- 160l err] E
(61[ err]-71[ err ] WoutCdH Fn6d's 741 GJi, ngnd omaner prefarabityi frod phouti 422 Fsitge of
the 25 conposifdudN] PR capgpeeypl i shed, e.g., with an Eppenbach M xer.
But any hi gh shear n‘iAxer '
e

ict? W #,achi ev§ the?eIt sheaé, rates and the
particie sizes abovePwPTeferrsd PREAFFA.WAX «ihg2 of Ul Xe TELIREE- Ptrplem sRsUI d
continue until twhkighais iodbelesszand tastelessd anth meetsirfdAoteEqai remdnts3Por use
Particle size cageb r b t ar. r act ' py.
procedur es ahi cﬂs g?%ﬁaglé_jsg osgoc?% ?Jr?!ﬁ %gée‘?ﬁéﬁdfce{smegwcﬁoagégﬁ&? Ehods,
Artifacts, |nterPPatidyidailaple commanciaflys Hudson, Raven Press, Ny, 1991,

i ncorporated herein Whe rpareffincwax preferably is present in the storage stable
composition in an amount ranging from about 2% to about 50%,
preferably from about 5% to about 12%, more preferab1y from about

10 6% to about 10%. Paraffin wax Towers viscosity to improve

‘ processability of the composition of the present invention. It
also enhances bar firmness, plasticity, and smoothness in the end
bar product. Paraffin also provides a glossy look to the finished
bar product.

15 Microwax (microcrystalline wax) is also a suitable paraffin.
A suitable microcrystalline wax has a melting point ranging, for
éxample, from about 140°F (60°C) to about 185°F (85°C), preferably
from about 145°F (62°C) to about 175°F (79°C). The wax preferably
should meet the FDA requirements for food gfade microcrystalline

20 waxes. Microcrystalline wax also imparts pliability to the
finished bar at room temperatures.

Odorless and colorless paraffins are preferred. Paraffin
mixtures can also be used.

t ant

25 The composition of the present invention has an optional, but
highly preferred, salt reactant component of the formula HOR’SO3M
where R’ is divalent hydrocarbon moiety which contains from 2 to
about 5, preferably from 2 to 4 carbon atoms, and M is as defined
hereinbefore. Preferably, R’ 1is an ethy’léne, methylethylene,
30 .dimethyflethy'lene, propylene, or butylene radical. R’ can also be
' a dialkylene ether radical, such as the radical -CHzCH20CH2CH2-.
Frequently, it will be convenient to use as the salt reactant a
compound which has been prepared by the reaction of an epoxide,
for example, ethylene oxide, propylene oxide, or butylene oxide,

35  with sodium bisulphite.
Examples of compounds suitable for use as the salt reactant
are sodium isethionate, sodium methylisethionate, sodium dimethyl-




I't is highly preferred that the conposition of the present
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Fatty Acid

The present invention has an optional, but highly preferred,
fatty acid component of at least about six (6) carbon atoms. The
addition of fatty acid to the above premix results in an increase
in the fluidity of the composition. The fatty acid can be
branched, saturated, unsaturated, aliphatic, or cyclic aliphatic.
The carbon chain length ranges from about 6 to about 22 carbon
atoms, preferably from about 8 to about 20, more preferably from
about 10 to about 18 carbon atoms, and -is usually saturated. The
fatty acid is from about 5% to about 25%, preferably from about 5%
to about 15%, more preferably from about 6% to about 12% by weight
of the composition. These fatty acids can be highly purified
individual chain lengths and/or crude mixtures such as those
derived from fats and ofls. Useful acids include the following:
caproic aéid, caprylic acid, pelargonic acid, capric acid, lauric
acid, myristic acid, paimitic acid, stearic acid, oleic acid,
linolenic acid, tall oil acid, hydrogenated tall oil acids, and
hydrogenated tallow acids. Acids from oxidized petroleum frac-
tions can be employed. Acid mixtures from various natural plant
and animal oils such as olive, tallow, castor, peanut, coconut, .
soybean, cottonseed, linseed, cod, herring, menhaden, - neatsfoot,
sperm, pdlm, corn, butter, babassu, kapok, hempseed, mustard,
rubberseed, rape, safflower, sesame, etc., can also be employed.

_ _of Prepar mposit

The present invention also relates to an improved process for
nTaking a pumpable, stable, molten composition for incorporation
into finished bar compositions comprising the following steps:

(a) heat the fatty acid, if present, and péraffin'described

: hereinbefore, either separately, or together, to or

above, their melting point(s); ,
(b) add the acyloxy alkane sulfonic acid salt, any salt
reactant, and water to the mixture of (a); and
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10 Al levels, ranges, tenperatures, results, etc., re approxi -
mations unl ess otherw se specified. EXAI\/PLE | Approximate 15} 47 SEP 1995
Conponent Percents by Wi ght Sodiu coyl

| set hi onate 37.05 Paraffin (Melting Poipt '

7.60 Fatty Acid (nol. wt. 251) - 10 - 9. 18 Soqi um | set hi onat e
4.42 20 Wat er 39.43

Cat al yst By- Product s (@hdkoel | theurdompesition to 2. temperstwreagd Froml ahout
7ol Lowi ng.process: 25 oo ¢ (e, B9 ““‘““am"”fm“d’a' AT Cfol "
tgget hergtg above thelr AReyY J FfO|¢§?e?)e§'ﬁe¥5?"&r g% b@gt 60?'15”9]" pfer-
71[err] O ; (b) the sodi uabtydwgh atmethlltsn&tBG'&meUBbms’etlIS‘anaSZ?,C)anﬂldvvater
are heated tg a tenperat g, HorerafersBV) bl 1060459 (héd3c);
wherein the composition is continuously mixed with high shear
mixing, typically with a shear rate of from about 6 sec.-! to
about 30,000 sec.-l, preferably from about 60 sec.-l to about
9,000 sec.-1, until obtaining particle sizes of less than about 50
10 micro_ris, preferably less than about 20 microns, mére preferably
less than about 10 microns. Preferably the fatty acid and
paraffin of Step (a) are mixed and heated together.
The melting point of the fatty acid depends on its chain-
length. For example, the melting point of whole cut coconut
15 having from about 6 to about 18 carbon atoms has a melting’ point
of about 77°F (25°C).

The melting point of paraffin also depends on its chain-
length. The paraffins of the present invention have a chainlength
of from about 16 to about 55 carbon atoms. Therefore, the paraf-
fins of the present invention preferably have a melting point of
from about 115°F to about 180°F (46°-82°C), preferably from about
140°F to about 165°F (60°-74°C), more preferably from about 142°F
to about 160°F (61°-71°C).

' Continuous mixing to form the desired particle size of the
composition can be _accomp'lished. e.g., with an Eppenbach Mixer.
But any high shear mixer which will achieve these shear rates and
the particle sizes above will suffice. The mixing of the compo-
sition should continue until the particle sizes outlined above are
obtained. ‘

B Particle size can be measured by standard freeze fracture
microscopy procedures which are disclosed in_ Freeze Fracture
Microscopy: Methods, Artifacts, Interpretation, J.E. Rash, C.S.
Hudson, Raven Press, NY, 1991, incorporated herein by reference.

It is highly preferred that the composition of the present

35 invention is cooled to a temperature at or about 120s5°F (49£3°C).

If upon storage of the composition, localized cooling of the mass

occurs, additional high shear mixing is necessary to reestablish

20
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and added to the m xture of Step (a); and 30 (c) REPEAGENEWHHSHEET

‘is cooled to a tenperature of about 120[err]F (49[err]C; while the

conposition is subjected to continuous mxing with an Eppehbfichy ¥SEp 199% n
a shear rate of about 20,000 sec.-1 until the particle siz¢ ¢f the

conposition is, on an average, |ess thadl35 about 10 m ¢r &

(L]

2.9,
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EXAMPLE |1 Sanples of the conposition qf Exangle | are stofed for 6 days
at, approxi mat8 veaupped garticlesofzes qublinadiapeye- F (60[ err [T TBUTETTIF
(71[err]C), and 160f1ezingF thd2[ prodess . pridwides seampos stivne Woth timpesvedai | y for
the first 6 5 VS Ihe el s wdrol ysl le is
nmeasur ed by %%%"&9?#34’%‘5? e\(/iéft\ﬁofc"gﬁﬁ%t eagés@'aégngf%bﬁqg?ﬁf :Jcﬁ?aﬁw"pl'evel as
ability so that the composition can more easily be incorporated
5 into finished bar formulations.
The following examples illustrate this invention. These
examples are not intended to limit the invention. The percent-
ages, ratios, and parts herein are on a total composition or
surfactant weight basis, as indicated, unless otherwise specified.
10 A1l 1levels, ranges, temperatures,  results, etc., are approxi-
mations unless otherwise specified.

EXAMPLE 1
_ Approximate
15 Component Percents by Weight
) Sodium Cocoyl Isethionate 37.05
Paraffin (Melting Point ~158°F) - 7.60
Fatty Acid (mol. wt. 251) 9.18
Soaium Isethionate - 4.42
20 Water 39.43
Catalyst By-Products and/or Impuritiés : 2.32

A storage stable, pumpable surfactant composition having the
above formula is prepared by the following process:
25 (a) the fatty acid and paraffin are heated together to above
their melting point temperatures (about 160°F, 71°C);
(b) the sodium cocoyl isethionate, sodium isethionate, and
 water are heated to a temperature of about 160°F (71°C)
and added to the mixture of Step (a); and
30 - (c) the composition is cooled to a temperature of about
120°F (49°C); '
while the composition is subjected to continuous mixing with an
Eppenbach Mixer using a shear rate of about 20,000 sec.-! until
the particle size of the composition is, on an average, less than
35  about 10 microns. |
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determ ned via CAT S03 anal ysi s.

Appr oxi mat e CAT
Tenperat ure

4
7.89 7.89
7.81 7. 68
7.23 7. 27
7.08 -7.03

begi ns to hydrol
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TABLE 2 10
S03 Percent (Proportional to the % of Surfa.REgEAGEyg?{E$HEET
Days 1 through 6 Day: 1
5 6 120[err|F (49[err]O) 7.8 7.4 SEP 9y |
7.89 15 140[ err] F ( 60F k2 }-O) 7.90 | 7.90_
7.57 7.52 160[err]F (71lerr]C 7.B8 7.31
7.18 7.11 180%err}F£&éﬂbéLlic3 7. 84 F2B
6. 74523(t)npl§s T tﬁbecmapmlohl on Eatmﬁlhelh RresSstdred Foeng 'dﬁﬂ
Ze I (5 r r err
o abproximste {  d2RF (465E) 28 €L (0°ET, SR8 RS Bhd

Afhe TRAEE! b Fhydroigs <8 ofich @implies 8UiRaUEd b

thendeve); oo aunfakedrefienfathe Gu®

SgFﬁﬂgd, h&u i sHrfac Znt Tevel as
determined via CAT SO3 analysis.

JABLE 2
Approximate CAT SO3 Percent

(Proportional to the % of Surfactant Remaining)
Jemperature Days ] through 6

Day: 1 2. 3 & 5 8
120°F (49°C) 7.89 7.89 7.89 7.8 7.89 7.89
140°F (60°C) 7.0 7.90 7.81 7.68 7.57 7.52
160°F (71°C) 7.88 7.31 7.23 7.27 7.8 7.11
180°F (82°C) 7.81 7.25 7.08 7.03 6.74 5.82

20

25
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35

The composition of the present invention begins to hydroiyze
at temperaturés gréater than about 120°F. At a temperature of
about 180°F, the hydrolysis is very rapid. The moisture level is
40%. No visual evidence of phase separation is observed with any
of these samples. At 120°F, the composition is pumpable (K
~20,000 cP; N ~0.4) and chemically and physically stable.

Although preferred embodiments of the present invention are
described above, modifications to these ‘embodiments can be made '
without departing from the scope of this invention as set forth in
the following claims.

——
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salt; (b) from2%™o® 50% by wei ght paraffin; (c) from 20% { 52‘*‘;‘77by wel'g t.
wat er : (d) from0%to 7% by wei ght hydtdxy al kane sul fonic |
reactant and (e) optionally, from5%to 25% by wei ght fatt
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160[err]F

1. A pumpable, stable, liquid composition comprising:
(a) from 20% to 60% acyloxy alkane sulfonic acid salt;
(b) from 2% to 50% paraffin;
(c) from 20% to 55% water;
5 (d) from 0% to 7% salt reactant; and
(e) optionally, from 5% to 25% fatty acid;
wherein said composition has a temperature of from 100°F (38°C) to
160°F (71°C), and wherein any crystalline componénts have a
particle size of less than 50 microns, and a pH of from 5 to 7.5.

10 _
2. A composition according to Claim 1 wherein (a) is from 35% to
40%, (b) is from 6% to 10%, (c) is from 35% to 45%, (d) is from 4%
to 6%, and (e) is from 6% to 12%.

15 3; A composition according to Claim 2 wherein (a) is sodium

cocoyl isethionate, (b) is a paraffin having a melting point of
158°F (70°C), and (c) is sodium isethionate.

4. A composition according to Claim 1 wherein (a) is a Cg-C18
20 acyloxy isethionate salt and (e) is a Cg-C1g fatty acid.

5. A procéss of preparing the composition of Claim 1 comprising
the following steps: :
(a) heéting any of said fatty acid that will be used and the
25 said paraffin to at least their melting points;
(b) adding the said acyloxy alkane sulfonic acid salt, ‘any
_ of said salt reactant, and water to the mixture of (a);

~ and
(c) adjusting the temperature of the composition to a
30 temperature of from 100°F (38°C) to 160°F (71°C);

|
the composition being mixed continuously with a shear rate of from

6 sec.-! to 30,000 sec.-l, preferably from 60 sec.-l to 9,000

sec.”l, to form a particle size of less than 50 microns for the
1iquid crystalline components. '
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the foll owi ng $hup20 nfigromsati ng any of said fatty acid that will be used

and the sgid paraffin either separately or together to at |east their

meltin oi nts, (b), adding the said acyl oxy alkane sulfonic acid salt, any
of sai g gal t rdact &nf‘,"“pgﬁgn\%t‘érr pf@%ﬁe‘?@%ﬂ“ﬂet%f“é’a‘if the ebovg Cdaiimsst i ng

t he tenper at ur ehefeinhthec benpesaturenot ¢he ddjupkedatonipdsdfion’ dempePitare is
from 115°F (46°C) to 125°F (52°C) and the particle size is less
than 10 microns.
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' 8. A process according to Claim 5 wherein the fatty acid and
paraffin are added together and then heated to at least their
melting points.
.15 9. A process of storing the composition of any of the above
Claims comprising the following steps: _
(a) maintaining the particle size of the composition at less
than 50 microns; and
(b) maintaining the temperature of the composition at from
.20 115°F (46°C) to 125°F (52°C), preferably at 120°F
| (49°C). -
10. A process according to Claim 9 wherein the desired particle
size is maintained by applying high shear mixing as needed.
25
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(38[err]C) to 160F (71[err]C; 14 the conposition being
¢ontinuously with a shear rate of from6 sec.-1 to 30, 000 S¥CER
from60 sec-1 to 9,000 sec-1, to forma particle size of |gsk
mcrons for the liquid cyrstalline conponents. 6. A procksp &
Claimb5 wherein the tenperature or the ag%usted conpositionft

fromlil5[err]F (46[err]C to 140[err]F (B[ err]C) and the part

| ess than 20 microns. 7. - A process according to Caimb5 iMu :
tenperature or the adjusted corrp05|t|%§ ature is from 115[err]F
(46[err]C) to 125[err]F (52[err]C) an § e particle size is less than 10
m crons. 8. A process according to Caim5 wherein the fatty acid and
paraffin are added together and then heated to at |east their neltin

boi nts. O, LE-EUMPABLE, SYNTHETIC REZERCENT COMPOSTTION ANY (o 4
comprising ”‘e PROCESS FOR THE STORAGE THEREOF

Liquid compositions comprising acyloxy alkane sulfonic acid salt, paraffin,
water, optional salt reactant, and optional fatty acid are provided which have
improved stability and pumpability. Also a method of preparing and a method of
storing these compositions are provided utilizing temperature and particle size
limitations. The composition, method of making, and method of storing the
composition provide improved storage stability, pumpability, and a decrease in
processing time for the incorporation of the composition into finished bar
formulations.
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. - Claims:
1. A pumpable, stable, liquid composition comprising:

(a) from 20% to 60% by weight acyloxy alkane sulfonic acid salt;
(b) from 2% to 50% by weight paraffin;
(c) from 20% to 55% by weight water;
(d) from 0% to 7% by weight hydroxy alkane sulfonic acid said reactant; and
(e) optionally, from 5% to 25% by weight fatty acid;

N wherein said composition has a temperature of from 100°F (38°C) to 160°F

W (71°C), and wherein any crystalline' components have a particle size of less

than 50 microns, and apH of from5to 7.5.

2. A composition according to Claim 1 wherein (a) is from 35% to 40% by weight,
(b) is from 6% to 10% by weight, (c) is from 35% to 45% by weight, (d) is from
4% to 6% by weight, and (e) is from 6% to 12% by weight.

3. A composition according to Claim 2 wherein (a) is sodium cocoyl isethionate,
(b) is a paraffin having a melting point of 158°F (70°C), and (c) is sodium
isethionate. '

NS 4. A composition according to Claim 1 wherein (a) is a C.C4s acyloxy isethionate
o/ salt and (e) is a Ce.Cs fatty acid.

5. A process of preparing the composition of Claim 1 comprising the following

steps:

(a) heating any of said fatty acid that will be used and the said paraffin either
séparately or together to at least their melting points;

(b) adding the said acyloxy alkane sulfonic acid salt, any of said salt reactant,
and water to the mixture of (a); gnd

(c) adjusting the temperature of the composition to a temperature of from 100°F

| (38°C) to 160°F (71°C);




\\/

-

TN

10.

L]

REPLACEMENT SHEET
17 SEP 1999

14

the composition being mixed continuously with a shear rate of from 6 sec.” to
30,000 sec™, preferably from 60 sec™ to 9,000 sec™, to form a particle size of
less than 50 microns for the liquid cyrstalline components.

A process according to Claim 5 wherein the temperature or the adjusted
composition temperature is from 115°F (46°C) to 140°F (60°C) and the particle
size is less than 20 microns.

A process according to Claim 5 wherein the temperature or the adjusted

composition temperature is from 115°F (46°C) to 125°F (52°C) and the particle
size is less than 10 microns.

A process according to Claim 5 wherein the fatty acid and paraffin are added
together and then heated to at least their melting points.

A process of storing the 'co.mposition of any of Claims 1 to 4 comprising the

following steps:

(a) maintaining the particle size of the composition at less than 50 microns; and

(b) maintaining the temperature of the domposition at from 115°F (46°C) to
125°F (52°C), preferably at 120°F (49°C).

A process according to Claim 9 wherein the desired particle size is maintained
by applying high shear mixing as needed.




