A process for forming a composition of matter, comprising:
oviding a mixture of alkylisethionates and isethionates at a molar ratic of
alkylisethi§nates to isethionates between about 19:1 and about 1:19;

reactiNg the mixture with a fatty acid having a carbon chain length between about
4 carbon ato and about 25 carbon atoms, alternatively between about 6 carbon
atoms and about N3 carbon atoms; and
producing a Water soluble composition of isethionate esters with at least 30%
solubility, wherein the\alkylisethionates are selected from the group consisting of
sodium 2-methyl 2-hydoxyethane sulfonate, sodium 1-methyl 2-hydroxyethane
sulfonate, sodium 2-ethyl 2-Qydroxyethane sulfonate, sodium 1-ethyl 2-hydroxyethane

sulfonate, and combinations thexeof.

2. The process of claim 1, whgrein the fatty acid is selected from the group of

saturated fatty acids, unsaturated Xaity acids, pure individual fatty acids, and

combinations thereof.

3. The process of claim 1, wherein the\atty acid is selected from the group of
consisting of coconut oil, tallow, palm kernel oN butterfat, palm oil, olive oil, corn oil,

linseed oil, peanut oil, fish oil, rapeseed oil, and corNbinations thereof.

4. A composition comprising:
(i) a first ester anion having the structure:

R-COO—CHCH——SO07"
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wherein R is a functional group having between about 4 and about 25
carbon atoms; wherein Ry is a straight chain or branched Cq to Cg alkyl group

and Ry is a hydrogen atom; and

econd ester anion having the structure:

H H

I

R’-COO—"CHCH_SO3"
R' is a hydrocarbon group having between about 4 and about 25
carbon atoms, a

(iii) a third ester anidy having the structure:

5

RACOO0—CHCH—SO5
wherein R is a functiogal group having between about 4 and about 25
carbon atoms; and wherein R § a hydrogen atom and R, is a straight chain or

branched Cq to Cg alkyl group.

5. The composition of claim 4, wherein \he first ester anion comprises an acyl
alkylisethionate ester anion, the second ester aNjon is an acylisethionate ester anion,

and the third ester anion comprises an acyl alkylisetRionate ester anion.

6. The compasition of claim 4, wherein the compo\jtion comprises from about 70
from about 5 wt% to about
n is water soluble.

wt% to about 95 wt% acyl alkylisethionate ester anions a

30 wit% acylisethionate ester anion, and wherein the composi

7. The composition of claim 4, wherein the acyl alkylisethiona\e ester anions are a
sodium cocoyl alkylisethionate ester anions and the acylisethionaf® ester anion is a

sodium cocoyl isethionate ester anion. -
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The composition of claim 4, wherein the melt temperature of the composition
rakges from about 170°C to about 250°C.

he composition of claim 4, wherein the melt temperature of the composition

alkylisethionate agter ion, the second ester anion is a cocoyl isethionate ester anion,

and the third ester agion comprises a cocoyl alkylisethionate ester ion.

11.  The composition\of claim 4, wherein the first ester anion comprises a cocoyl
methyl isethionate anion, e second ester ion comprises an cocoyt isethionate anion,

and the third ester anion comyises a cocoyl ethyl isethionate anion,

12.  The composition of claim 4\wherein a mixture of the first and second ester anion

comprises between about 10 wt.% and about 90 wt.% of the composition.

13.  The composition of claim 4, wherdn R is selected from the group consisting of
straight-chain hydrocarbon groups, bragched hydrocarbon groups, saturated
hydrocarbon groups, unsaturated hydrocarbor\groups, and combinations thereof, and
R’ is selected from the group consisting of straigi&chain hydrocarbon groups, branched
hydrocarbon groups, saturated hydrocarbon groupsy unsaturated hydrocarbon groups,

and combinations thereof.

14.  The composition of claim 4 further comprising:

between about 99.50 molar % and about 0.25 molar % of tNe first and second ester

anions; and
one or more additives selected from the group consisting {: fatty acids, alkyl
sulfates, an ethanolamine, an amine oxide, alkali carbonates, \water, ethanol,

isopropanol, pine qil, sodium chioride, sodium silicate, polymers, alcohol 2koxylates,
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eolites, perborate salts, alkali sulfates, enzymes, hydrotropes, dyes, fragrances,

prgservatives, brighteners, builders, polyacrylates, essential oils, alkali hydroxides,

agents llow amine ethoxylates, polyether amine ethoxylates, ethylene

a first ester haWng the sfructure:

{0

R, ll{z
OO—(|:HCH"“SO3X

wherein R is a function§ group having between about 4 and about 25
carbon atoms; wherein R, is a gaight chain or branched C, to Cs alkyl group
and Ry is a hydrogen atom; wherely X is selected from the group consisting of
hydrogen, an alkali metal, an alkaline\earth metal, zinc, aluminum, ammonium,
ammonium ions substituted with one or Nore organic groups, and combinations

thereof,;

(i) a second ester having the structure:

H H

R’COO ~—CHCH——S05X

out 4 and about 25
of hydrogen, an

wherein R’ is a hydrocarbon group having between
carbon atoms; wherein X is selected from the group consisti
alkali metal, an alkaline earth metal, zinc, aluminum, ammonium \ammonium ions

substituted with one or more arganic groups, and combinations thelgof; and
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(iii) a third ester having the structure:

b

RCOO—CHCH——504X

wherein R is a functional group having between about 4 and about 25
carbonNgtoms; wherein Rs is a hydrogen atom and Ry is a straight chain or
branched &, to Cs alkyl group; wherein X is selected from the group consisting of
hydrogen, al\alkali metal, an alkaline earth metal, zinc, aluminum, ammonium,
ammonium fongsubstituted with one or more organic groups, and combinations

thereof.

16. The personal care cldanser of claim 15, wherein the first ester is an acyl

alkylisethionate ester and the sepnd ester is an acylisethionate ester.

17.  The personal care cleanser of\¢laim 15, wherein the first ester is a sodium cocoyl

alkylisethionate ester and the second eXer is a sodium cocoyl isethionate ester.

18.  The personal care cleanser of claim N, wherein the first ester comprises sodium

cocoyl methyl isethionate, sodium cocoyl ethyl¥gethionate, or combinations thereof, and

the second ester comprises sodium cocoyl isethioRate.

18.  The personal care cleanser of claim 15, whereilthe cleanser comprises between

about 5 wt.% and about 70 wt.% of the first ester and secynd ester.
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What 1s claimed is:
1. A process for forming a composition of matter, compris-
imng:
providing a mixture of alkylisethionates and isethionates at
a molar ratio of alkylisethionates to isethionates
between about 19:1 and about 1:19;

reacting the mixture with a fatty acid having a carbon chain
length between about 4 carbon atoms and about 25 car-
bon atoms, alternatively between about 6 carbon atoms
and about 18 carbon atoms; and

producing a water soluble composition of isethionate

esters with at least 30% solubility, wherein the alkyl-
isethionates are selected trom the group consisting of
sodium 2-methyl 2-hydroxyethane solfonate, sodium
I-methy]l 2-hydroxyethane sulfonate, sodiwn 2-ethyl
2-hydroxyethane sulfonate, sodium 1-ethyl 2-hydroxy-
ethane sulfonate, and combinations thereof.

2. The process of claim 1, wherein the fatty acid is selected
from the group of saturated fatty acids, unsaturated fatty
acids, pure individual fatty acids, and combinations thereof.

3. The process of claim 1, wherein the fatty acid is selected
from the group of consisting of cocenut oil, tallow, palm
kernel oil, butterfat, palm oil, olive oil, corn oil, linseed oil,
peanut oil, {ish oil, rapeseed oil, and combinations thereof.

4. A composition comprising:

(1) a first ester anion having the structure:

R, R,
| |
R ~—=CO0—CHCH—80;"
wherein R 1s a functional group having between about 4
and about 25 carbon atoms; wherein R, is a straight

chain or branched C, to C; alkyl group and R, is a
hydrogen atom; and
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(i) a second ester anion having the structure:

HH

R'—COG—CHCH~—50;-

wherein R' is a hydrocarbon group having between
about 4 and about 25 carbon atoms, and
(i11) a third ester anion having the structure:

R Ry
!
R— {00~ CHCH—S0;-
wherein R is a functional group having between about 4

and about 25 carbon atoms; and wherein R, is a
hydrogen atom and R, is a straight chain or branched

C, to Cy alkyl group.

5. The composition of claim 4, wherein the first ester anion
comprises an acyl alkylisethionate ester anion, the second
esteranion s an acylisethionate ester anion, and the third ester
amion comprises an acyl alkylisethionate ester anion.

6. The composition of claim 4, wherein the composition
comprises from about 70 wt % to about 95 wt % acyl alkyl-
isethionate ester anions and from about 5 wt % to about 30 wt
% acylisethionate ester anion, and wherein the composition is
water soluble.

7. The composition of claim 4, wherein the acyl alkyl-
1sethionate ester anions are a sodinm cocoyl alkylisethionate
ester anions and the acylisethionate ester anion is a sedium
cocoyl isethionate ester anion.
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8. The composition of claim 4, wherein the melt tempera-
ture of the composition ranges from about 170° C. to about
250° C.

9. The composition of claim 4, wherein the melt tempera-

ture of the composition ranges from about 180° C. to about
200° C.

10. The composition of claim 4, wherein the first ester
anion comprises a cocoyl alkylisethionate ester ion, the sec-
ond ester anion is a cocoy! isethionate ester anion, and the
third ester anion comprises a cocoyl alkylisethionate ester
ion.

11. The composition of claim 4, wherein the first ester
anton comprises a cocoyl methyl isethionate anion, the sec-
ond ester ion comprises an cocoyl isethionate anion, and the
third ester anion comprises a cocoyl ethyl isethionate anion.

12. The composition of claim 4, wherein a mixture of the
first and second ester anion comprises between about 10 wf,
% and about 90 wt. % of the composition.

13. The composition of claim 4, wherein R is selected from
the group consisting of straight-chain hydrocarbon groups,
branched hydrocarbon groups, saturated hydrocarbon
groups, unsaturated hydrocarbon groups, and combinations
thereof, and R’ is selected from the group consisting of
straight-chain hydrocarbon groups, branched hydrocarbon
groups, saturated hydrocarbon groups. unsaturated hydrocar-
bon groups, and combinations thereof.

14. The composition of claim 4 farther comprising;

between about 99.50 molar % and about 0.25 molar % of
the first and second ester anions; and
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one or more additives selected from the group consisting
of: fatty acids, alkyl sulfates, an ethanolamine, an amine
oxide, alkali carbonates, water, ethanol, isopropanol,
pine oil, sodium chloride, sodium silicate, polymers,
alcohol alkoxylates, zeolites, perborate salts, alkali sul-
fates, enzymes, hydrotropes, dyes, fragrances, preserva-
tives, brighteners, builders, pelyacrylates, essential oils,
alkali hydroxides, water-soJuble branched alkylbenzene
sulfonates, ether sulfates, alkylphenol alkoxylates, fatty
acid amides, alpha olefin sulfonates, paraflin sulfonates,
betaines, chelating agents, tallow amine ethoxylates,
polyether amine ethoxylates, ethylene oxide/propylenc
oxide block copolymers, alcohol ethylene oxide/propy-
lene oxide low foam surfactants, methyl ester sulfonates,
alkyl polysaccharides, N-methyl glucamides, alkylated
sulfonated bipheny! oxide, polyethylene glycol, and
combinations thereof,

15. A personal care cleanser comprising:
(i) a first ester having the structure:

Ry R»

|
RCOO~—CHCH—80:X

wherein R 1s a functional group having between about 4
and about 25 carbon atoms; wherein R, is a straight
chain or branched C, to Cg alkyl group and R, 15 a
hydrogen atom; wherein X is selected from the group
consisting of hydrogen, an alkali metal, an alkaline
earth metal, zine, aluminum, ammonium, ammonimn
ions substituted with one or more organic groups, and
combmations thereof; and

(i) a second ester having the structure:
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I H

R'COO—CHCH—3SO:X

wherein R' 13 a hydrocarbon group having between
about 4 and about 25 carbon atoms; wherein X is
selected from the group consisting of hydrogen, an
alkali metal, an alkaline earth metal, zinc, aluminum,
ammonium, ammonivum 1ons substituted with one or
more organic groups, and combinations thereof’ and

(111) a third ester having the structure:

R; 1124
RCOO~—CHCH

805X

wherein R is a functional group having between about 4
and about 25 carbon atoms; wherein R, is a hydrogen
atom and R, is a straight chain or branched C, 10 C,
alkyl group; wherein X 13 selected from the group
consisting of hydrogen, an alkali metal, an alkaline
earth metal, zinc, aluminum, ammonium, ammoniam
ions substituted with one or more organic groups, and
combinations thereof.

16. The personal care cleanser of claim 15, wherein the first
esteris anacyl alkylisethionate ester and the second ester is an
acylisethionate ester,

17. The personal care cleanser of claim 15, wherein the first
ester is a sodium cocoyl alkylisethionate ester and the second
ester 1s a sodium cocoyl isethionate ester.
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18. The personal care cleanserof claim 15, wherein the first
ester comprises sodium cocoyl methyl isethionate, sodium
cocoyl ethyl isethionate, or combinations thereof, and the
second ester comprises sodrum cocoyl isethionate.

19, The personal care cleanser of claim 15, wherein the
cleanser comprises between about 5 wt. % and about 70 wt. %
of the first ester and second ester.
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