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[0003] More recently, in view of questions raised regarding the environmental safety
(for example, biodegradability) of the quaternary compound softeners, as well as limits in
the amounts of these cationic compounds which can be stably incorporated into the more
convenient to use liquid formulations, there have been proposals for the partial or total
teplacement for conventional “quat” fabric softeners, which are exemplified by dimethyl
distearyl or dimethyl ditallow ammonium chloride and various imidazolinium
compounds.

[0004]  Although the desirability of including in textile treating compositions, fabric
softener materials containing biodegradable linkages is recognized, the unpredictable or
unmanageable stability difficulties which can be raised by such materials in aqueous
compositions upon extended periods of storage, particularly at high temperatures, has also
been recognized. A number of solutions to obtain stability have been proposed; however,
there remains a need in the art for alternative.

SUMMARY OF THE INVENTION

[0005] Accordingly, the present invention provides stable, dispersible, textile treatment

compositions comprising:
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wherein Q is a carboxyl group having the structure selected from —OCO—and —COQO;
R! is an aliphatic hydrocarbon group having from 8-22 carbon atoms; R? is selected from
Q—Rtand —OH; q, 1, s, and t each independently represent a number from 1 to 3; and X-2
is an anion having a valence equal to “a”.

[0008]  All percentages and ratios herein are intended to be “by weight” unless
otherwise specified.

DETAILED DESCRIPTION OF THE INVENTION

[0009]  The present invention relates to dispersible aqueous textile treating
compositions that comprise a biodegradable fatty ester quaternary ammonium compound,
a periodate salt, and water. The compositions may also contain conventional additives
found in fabric treating compositions for their regular and intended use, at their regular
and intended usage levels. The compositions claimed encompass rinse-added fabric
softener compositions which may be used in the home laundering process. In addition,
they encompass compositions which are utilized in the textile manufacturing process for

providing desirable finishes to fabrics. The compositions encompassed by the present
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S B B GRS, 2B

— C%%(ZF RY Bia4:31 i tic $MRbEIBoR grO@p hhdink @6mi R, BF £HUEH atoms,
preferably a Cyo to Cao alkyl group; R? is selected from Q—R! and —OH; q, 1, s, t each
independently represent a number from 1 to 3; and X2 is an anion having a valence “a”.
Preferred anion materials include chloride, bromide, and methyl sulfate.

[0011] In one embodiment, these defined materials comprise a mixture of
monoesters, diesters, and triesters. A specific embodiment of such materials is described in
PCT Published Patent Application WO 2004/044113, Crutzen, published May 27, 2004,
incorporated herein by reference. In such preferred mixture, the normalized percentage of
monoester compound in said fatty ester quaternary ammonium compound is from 28% to
39%; the normalized percentage of diester compound is from 52% to 62%, and the
normalized percentage of triester compound is from 7% to 14%, all percentages being by
weight.

[0012]  Inanother embodiment, the biodegradable fatty acid quaternary ammonium
compound is an oligomeric esterquat, obtainable by reaction of an alkanol amine with (i) a

polycarboxylic acid; and (ii) a fatty alcohol or a fatty acid or a mixture of fatty alcohols and
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composifibadiyn®sight.t Ae ea@sdeixieht of 8@ ilvestién incorporates the quaternary
ammonium material and the periodate salt at a quaternary ammonium/ periodate molar
ratio of about 1 to about 4. Examples of periodate salts useful in the present invention
include potassium periodate, lithium periodate, sodium periodate and mixtures of those
materials. A preferred material is potassium periodate.

[0015] The compositions of the present invention are water dispersions, such that
the bulk of the balance of the composition is water. Generally, the composition will be
acidic, having a pH of about 2 to about 6. Materials, such as acids or acid salts, can be
added to the composition to control the pH of the composition. An example of a material
that can be added is lactic acid. It is the acidity of the composition which makes it
particularly important to stabilize the esterquat material.

[0016]  Optional ingredients that are known in the art of treating textiles can be used
to further improve the stability, the aesthetics, or the performance of the composition of

this invention.
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(e.g., terpines), the essential oils themselves being volatile, odoriferous compounds, and
also serving to dissolve the other components of the perfume.

[0020]  In the present invention, the particular composition of the perfume is of no
importance with regard to the performance of the liquid textile treating composition, so
long as it can be incorporated into the composition and has a pleasing odor.

[0021]  To prevent gelation of a concentrated liquid composition, the composition
may contain a polyethylene glycol polymer or a polyethylene glycol alkyl ether polymer.
The polyethylene glycol polymers as used herein, have a molecular weight of at least about
200, up to a molecular weight of about 8,000. Useful polymers include the polyethylene
glycol methyl ether polymers marketed by Aldrich Chemical Company. Useful amounts of
polymer in the compositions range about 0.1% to about 5% by weight. A range about 0.5%
to about 1.5% by weight is preferred.

[0022]  Examples of optional rheology modifiers and thickeners for use herein are
well known in the art, and may be chosen from polymeric rheology modifiers and

inorganic rheology modifiers. Examples of the former type include cationic polvmers, such
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dyes or pigments), bluing agents, preservatives, germicides and perfumes.

[0028] The final product, whether in concentrated or diluted form, must be easily
pourable by the end user. Generally, therefore, the final product viscosity (for a freshly
prepared sample) should not exceed about 1500 centipoise, but should not be too low, for
example, not less than about 50 centipoise. The preferred viscosity for the invention
concentrated product is in the range of about 120 to about 1000 cps. As used herein, unless
otherwise specified, viscosity is measured at 25° C (22-26° C) using a Brookfield RVTD
digital viscometer with spindle #2 at 50 rpm.

[0029]  Concentrated compositions may be diluted by a factor of generally 4:1, or
more preferably up to about 8:1, or even 10:1. Concentrated products with up to about 35%
softeners may be prepared and will remain pourable and stable against phase separation or

suspended particle agglomeration for extended periods of time. For example, a



i nportance with regard to the performance of the
liquid textile treating conposition, so long as it can
wheoornsasporated i nto the conposition and has BCT/US2007/068208
pl easi ng odor. [0021] To prevent gelation of a
concentrated liquid conposition, the conposition may
contain a polyethyl ene glycol polyner or a
comp o@@ﬂoﬁ&kﬂﬁh{ hboet 28 % eoftedrsyhn ekBlutedky AB6ut SPhactive to provide
yet hyl ene glycol polyners as used herein, have a
equwafmﬂt et allllaqrrl(wgq ftening partfofraange t@bbmodg@@com@ml@g@bout 7% of ditallow

| ght t .8,.000. .. Usef ul

dimeth e iR OISt IS Gr PeGF HEERY o6 el Fa0T yhuise product,

the corﬂ?&lﬁﬁ{)ﬁ %ﬁ%d m:ilé/%ng]ﬁ'ghf@élerg%m@mér t %@EH%GWEWH&? added to the
yner COﬁpOSItlonS range a

rinse M&h@iﬁh a%%rﬁ&uﬂ\ﬁbmout&\/ Bang¢ 4 abautipql 206taurrbyybrdvilife about 50
by weight is preferred. [0022] Exanples of optiona

ppm ta fmwit@gy prodpf thersoftendr irhihekinsersatesr Wiheee Her@inmpegitéons are used
kno in the art, and ma belﬁgosen fr

in the tﬁ?ﬂd}gr@@m arigy) &)Wcﬁ% lfqveﬁlrg t (l)lagﬂ aéu:f ﬁl:eq}ro(yéyo to about 250
ppm i Lal 5 H&R: soFﬁ%Wgﬁé aEEHE@? C% p%{ﬁﬁec 319&)1) ltl%thiﬁed f”lbI'lC 811(:1 dried.

nic polyners ners or acr

[0031 at eTRAEYmpBBRIdNY mfiﬂl@é {gsf@teﬁt ingefltibhard ke to qseaelﬁalakhﬂmonal
only m nor anounts, o about 1% preferably up to

benefltabeuondﬁeﬁ%c mﬁ@hngto rlceaad'ﬂmmdrabmcloa@/@mua@m with such
0. 6% pro ceptabl e viscosity | evels

ht
compogigpt iy 80351 RAtH Rl g b R s Sor GRepioviss Tpseved color
pr otect'n?h Bf] %Iys rtxeaﬁgﬂetr 1hﬂ\{)?@(5111 fl gcrit%d fgf?{lg/égmllﬁas i 13&1103(@? care benefits by

ycero nonos eara e

inim PO 0 RALRadi&MThis A9 24d efRdiSf eARARQAR kalirildd St & and

which may be used to reduce fabric winkling and
Emfndeqhabaeheagﬁﬂbf |ron|ng are noni oni ¢ humectants,

jnorganic salts, filmform ng polyneric naterlals
10041 Lhe 5@?&?8&%594“5@ dhe BESGREIHEEHON afeTade; by aphgans known or

o be BUEE PR VoS, a0 poly ol efi 0 vancs, 10025
[0039] YVTRY bxdtplcolliudahgstti®Bompositions of the present invention and the
benefits provided by those compositions. The presence of the periodate salt in the
compositions decreases the hydrolysis rate of the esterquat softening component and
maintains the physical characteristics of the esterquat-containing fabric softener
composition.
EXAMPLE

[0033] A reference composition and a composition of the present invention, having

the components set forth below, are made as follows:

TABLE 1
Reference Composition Content %
Water QS to 100%
Esterquat 4.5
Perfume 0.43
Lactic Acid 0.05
Preservative 0.2
Thickener 0.175
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supefior softeni ng peARLETUREERENCEI oduct cont al ni ng
about 7% B, Fcal T ow Aging Period (Weeks)
0 4 8 16 22
RT 0.06 -= 0.25 - 0.82
35 0.06 - 0.33 0.53 1
43 0.06 0.65 - -- 212
49 0.06 0.88 0.92 191 23

TABLE 3— PROTOTYPE

Temp. (°C) Aging Period (Weeks)

0 4 16 22
RT 0.56 0.6 0.64 0.61
35 0.56 0.64 0.6 0.8
49 0.56 0.7 0.75 1

[0035]  The presence of free fatty acid is known to modify the aesthetics of a fabric
softener product. The main characteristic affected is the viscosity of the product. The

viscosity objective is to maintain the product fluid enough to be poured out of the



di met hyl ammoni um chl ori de (DTDMAC). After dilution,
or for a ready-to-use product, the conposition wll
wmeooraBiiy2 cont ai n sufficient softener to be efPErUS2067/068208

when added to the rinse water in an anmount of about

1/8 to 3/4 of a cup (1 to 6 ounces), providing about

50 ppmto about 250 ppm of the softener in the rinse
contain&ml‘ﬁg u }%? fifhif RE&RTBOS t&é sftsr A1 Bweskaging dtrentagkhine

manufacturing process, they are typically fotnulféedf d
temper@ur@boii° C5Uht e ddteshos0clopnd eareate iadhe orgnatipry pf iFpe fatty act

and applied (e.g. added onto) the finished, fapric :
(and, tharkost; Ridrolptbt] Bt Jortd Bt P s Qi at the higher

resen
i nvention bl provi de additional benefits
SﬂnageB@VBﬁﬁ”?%ﬁ?%%xg%?iégﬁ%g to fabrics and | aundry, which
are conditioned with such conpositions. Principally,
it is noted that these conpositions can provide
i nproved col or protection by dye transfer inhibition
to treated fabrics, as well as inproved care benefits
by mnimzing fabric abrasion. This has the effect of
enhanci ng fabric appearance and extendi ng fabric
| ongevity. [0031 ] The conpositions of the present
i nvention are made by any neans known or to be
devel oped in the art. [0032] The exanple illustrates
the conpositions of the present invention and the
benefits provided by those conpositions. The presence
of the periodate salt in the conpositions decreases
the hydrolysis rate of the esterquat softening
conmponent and mai ntai ns the physical characteristics
of the esterquat-containing fabric softener
conposi tion. EXAVPLE [0033] A reference conposition
and a conposition of the present invention, having



t he components set forth below, are nmade as
follows:[0034] The hydrolysis rate of the esterquat
w@oiposEs: i s determ ned by neasuring the anouP€T/082007/068208
free fatty acid generated by fatty ester of al kano
am ne hydrolysis. Free fatty acid is determ ned by gas
chromat ograph analysis. The free fatty acids and free
fatty al cohols are determ nMddAbyScapil |l ary gas
.chromat ography in the presence of pentadecanoid acid
What i§ dagney igs i nt ernal standard. After solublization of
t.h roquct . imethyl forogam de, the.fatty acids and
L pebbStE e Gl e e b et gt 1141
gagr | VabdMaS, Yb hbo B of 4 IB)%cfefglr&Yéﬁﬂ@ fALeasial fdk@hasy Bhmonium
ak area integration with reflerence to previously
compodetietenived drarashe ns tioacdf ansalkdind aneisiglansl ofattyrerid desvative,
fatty acid determnations are reported in the
followeg by auptegnizabpasangd 0035] The presence of free fatty

B3t ¢ o QR o PR i A SRERAR M Te 2t Coted 16

the viscosity of the product. The viscosity objective

is to maintain the product fluid enough to be poured
2. dtt compobiioonicadring td bximppehetdinithe gsateboaty BHthonpam

after a 12 week aging at a maxi nrum tenperature of 43C.
compoyhddwsdag EOT8HEW a cl ear decrease in the formation of

free fatty acﬁd Fan therefgre drolysis) in the
presence of the per ﬁﬁa e sal ?kp ticularly at the
hi gher storage tenperaturgs (43C and 49C). CLAI M5 What
is clained is: 1. Adis/p’ér‘s'kbletextile tr&at nent

conposi ti on conpHSHs®:” (a) @bktRI1% o about 35% of a

bi odegradabl e fatty acid quaternary anmoni um conpound
whereigdp is,RERTPPBYA F108 Priagd e dhe o ugHTasdlegied am meChtd—aand —COO—;

. f i hvat | f ol | oyed at I.zaf i_on; d.
1 o) y .
Riis alk %;IS% tlga}ﬂgg%%éﬁt%gggéﬁt HW@ © af’%aer?)kﬂg gélg]s’slgl ItS.SeIQdE%Qi rom
—Q-—Rltand —OH; q, 1, s, and t each independently represent a number from 1 to 3; and

X2is an anion having a valence a.

3. The composition according to claim 2 which contains about 0.001% to about 0.5% of

the periodate salt.

4. The composition according to claim 3 wherein a periodate salt is selected from
potassium periodate, lithium periodate, calcium periodate, sodium periodate, and

mixtures thereof.

5. The composition according to claim 4 wherein the periodate salt is potassium
periodate.
6. The composition according to claim 4 wherein the molar ratio of quaternary

ammonium compound/ periodate is about 1 to about 4.

10



2. The conposition according to claim1 wherein the
guat ernary ammoni um conpound has the fornul a: wherein
w@2003/13116ar boxyl group having the structure seP€rUSI07/068208

from-0OCO and -COO-; Rl is an aliphatic hydrocarbon
group having 8 to 22 carbon atons; R2 is selected from
-Q-RlL and -OH, q, r, s, and t each i ndependently

7. Thpespobit@nteobeting tomalmtowBprain thiqaatesnaty anmonium
having a valence a . 3. The conposition according to

compogndiism PiwHre P! apreaskHys«hetersoand 1ugHersabout 0. 5% of
the periodate salt. 4. The conposition according to
claim3 wherein a periodate salt is selected from

8. Ak @éﬁ’x Bﬂl%%rdcggfﬁlﬁg th 'cia'ﬁh%ﬂ@félﬂ(#ﬁé for rﬁﬁilﬁéd"gémentage of mono-
peri od sodi um périodate, and m xtures ther .

ester infthe fanppoisl quaearracy anthogivire comgionnd m,hbbet 218 % he39%, the
eriodate salt is potassium periodate.

normaﬁ@mépb@ icentgge Q¢ éeﬁszaﬁrrc@nwm%smb@um%%etpmhov#é 6%» aid the
f t
normafjfi] Pefen Qg pE et TR U IR HE R Dl R o

claim4 wherein the quaternary anmoni um conpound is a
m xture of nonoesters, diesters, and triesters. 8. The
9. Thaposiposivivnaeecordlihggo taiel lawiereimlee guuatethey ammonium
normal i zed percentage of npnoester in the fatty acid
Compoqudﬂ%m thom‘?ﬁ*@ e teid earpidangdiby repelien 28sm ﬂ&a@g%m@mfewﬁh (i) a

polycaflg il af s 351 (3 tC ROt TBh2 8 BEhEayEgR T ol Sdhol and
fatty a&&'%ﬁ%ﬂ%ﬁoﬂéﬂg&%ﬂ‘guh&erﬁﬁg%ﬂ%t0 about 14% 9. The

composi t i cc Ing to claim1l wherein the
quat er nary anmmoni um
10.  The composition according to claim 9 which contains about 0.001% to about 0.5% of

a periodate salt selected from potassium periodate, calcium periodate, lithium periodate,

sodium periodate, and mixtures thereof.

11.  The composition according to claim 4 wherein, in the quaternary ammonium
compound, Rlis a Cio— Cao alkyl.
12, The composition according to claim 11 wherein, in the quaternary ammonium

compound, one of the R? groups is —Q—R1

13.  The composition according to claim 11 wherein, in the quaternary ammonium

compound, both R? groups are —Q—RL

14.  The composition according to claim 11 wherein, in the quaternary ammonium

compound, both R? groups are — OH.

11



conmpound is an oligonmeric esterquat obtained by
reaction of an al kanol amne with (i) a polycarboxylic
wa@edod/13an (ii) a fatty alcohol, a fatty aci d, POF/US2007/068208
m xture of fatty al cohol and fatty acid, followed by
partial quaternization. 10. The conposition accordi ng
to claim9 which contains about 0.001%to about 0.5%
15. &f matlpet ofoubdteairgpfabrse centpediig placpg ssd ifahmiqsein iandafrepus
cal cium perjodate, lithiumperiodate, sodiu
solutiogcrmyuifig aBeit 1 RPHY @ homé EE\Q)PPHﬂf th?rf@naa?ﬁ@%%n f§gRding to claim
1 according to claim4 wherein, in the quaternary
' amoni um conpound, Rl is a C1O C20 al kyl. 12. The
conposition according to claim 1l wherein, in the
qguat er nary ammoni um conpound, one of the R2 groups is
-Q RL. 13. The conposition according to claim11l
wherein, in the quaternary anmoni um conmpound, both R2
groups are -Q Rl. 14. The conposition according to
claim1l wherein, in the quaternary ammoni um conpound,
both R2 groups are -CH 15. Anethod of softening
fabrics conprising placing said fabrics in an aqueous
sol uti on conprising about 50 ppmto about 250 ppm of
t he conposition according to claim1.
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