WD 97/ 42279 ‘ ' PCT/ EP97/ 02239 Hi gh
D (al kyl fatty ester) Quaternary Amoni um Conpound From Tri ethanol Anine 5
Field O The Invention The present invention generally relates to an

i mproved softening conposition containing quaternary anmoni um conpounds
havi ng hi gh ev@sw42mand | ow triester content and to a proceBETERY rrE‘%"&paring
sane. 10 Background O The Invention The present invention relates to a
quaternized ester- based softener conposition containing high diester
content and low triester content. Conpositions of this type have
denonstrat ed unexpectedly superior softening performance and stability
conpared to conpositions of the prior 15 art. Fabric softening
conpositions suitable for prOV|d|ng fabric softening and static control
benefits during | aundey,i . NQW e S osi tions
general |y contain, as Sis iqna 0 water

I nsol ubl e quat ernary ammoni um corrpopml,s'rhémbng Amd ong al kyI chai ns.
Further, the use of various quaternized esteram nes as fabric

5 Field Of The Invention _
The present invention generally relates to an improved softening
composition containing quaternary ammonium compounds having high

diester and low triester content and to a process for preparing same.

10 Backaround Of The invention _ _
The present invention relates to a quaternized ester- based

softener composition containing high diester content and low triester content.

Compositions of this type have demonstrated unexpectedly superior

softening performance and stability compared to compositions of the prior
15 art.

Fabric softening compositions suitable for providing fabric softening
and static control benefits during laundering are well known in the art. Such
compositions generally contain, as the softening component, a substantially

20 water insoluble quaternary ammonium compounds having two long alkyl
chains.

Further, the use of various quaternized esteramines as fabric
softening agents is also known in the art. U.S. Patent No. 4,339,391 to
25 Hoffmann, et al. for example, discloses a series of quaternized ester-amines

which have utility as fabric softeners.
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softening agents is also known in the art’ U S."Patent No. 4,339,391 to 25
Hof f mann, et al. for exanple, discloses a series of quaternized

ester-am nes which have utility as fabric softeners. WO 97/ 42279

PCT/ EP97/ 02239 2 U. S. Patent No. 5,296, 622 discloses quaterni zed ester
am nes haviwgQ9ome®9 c- sof t eni ng and hydrophilicizing propepCTERBNMR23BNh are
obt ai ned by reaction of unsaturated fatty acids containing at |east 40

nmol - % trans- configured doubl e bonds or esters thereof wth al kanol am nes
and 5 ubsequent quaternization of the reaction products with al kyl ating
agents. WY 93/21291 to Henkel clains textyle treatnent agents containing as
a softener, quaternary ammoni um conpunds Wth 1, 2 or 3 acyl oxyal kyl groups

bound to the nitrogen Sit BateniiNo.cH/296111622 disclgesl| qudteized kester ldmines
viscosity if all .or _some of the ac& grqu&i are derived from gnsaturat ed
fatty acids wi PRVRG fabiicrs nerAnchRydrphiicizing prepgrties,which akg obtainetbihos 1 o

KAO di scl oses ga2bh e UnSRURRSE ta®) acids containing at least 40 mol-% trans-

configured double bonds or esters thereof with alkanclamines and
5 ubsequent quaternization of the reaction products with alkylating agents.

WO/93/21291 to Henkel ciaims textile treatment agents containing as'

a softener, guaternary ammonium compunds with 1, 2 or 3 acyloxyalkyl
groups bound to the nitrogen atom. The compounds allegedly have a low

10 viscosity if all or some of the acyl groups are derived from unsaturated fatty

acids with a least 30% in the cis form.

U.S. patent No. 5,023,003 to KAO discloses a softener composition
which comprises at least one quaternary ammonium sait of the following.

15 formulae:

R R > |
1\N/ x < ()
\
Rg/ R4

20 Sommm—— e —
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N — CHZ
25 RR—cy * l X-

N _‘-CHZ

|

L C,H,NHCOR® __|
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whi ch conprises at |east one quaternary ammoni umsalt of the follow ng 15
formulae: [err] 20 WO 97/ 42279

PCT/ EP97/ 02239 3 [err] wherein R err] and Rl err] each represent a

hydr ocar bon radi cal having 12-22 carbon atons, preferably 16-22 carbon
atons and orwOAH4RTur at ed bond; R err] and R err] represent"qmmw, et hyl
or (CHerr]-CHO[err]NH 10 Y wherein nis a integer froml1l to 5 and Yis H
or nethyl; R err] and R err] each represent a hydrocarbon radi cal having
11-21 carbon atons and one unsaturated bond; X represents hal ogen,
CHerr]SOerr], C(Jerr]Herr]SJerr]; whereig the

=

R°—C0,C,H, __— c,H,OH-* qany
R—COCH, " TR’

wherein R' and R? each represent a hydrocarbon radical having 12-22
carbon atoms, preferably 16-22 carbon atoms and one unsaturated bond; R?
and R* represent a methyl, ethyl or
(CH;-CHO),NH
10 , |
Y
wherein n is a integer from 1 to 5, and Y is H or methyl; R® and R® each
represent a hydrocarbon radical having 11-21 carbon atoms and one
unsaturated bond; X represents halogen, CH;S0,, C,HsSO,; wherein the
15 stereoisomeric structure if the above said salt includes both the cis-isomer
and the trans-isomer with the cis-isomer and the trans-isomer ratio being in
the range of from 25/75 to 90/10.

U.S. Patent No. 4,767,547 discloses fabric softening compositions
20 containing a rapidly biodegradable quaternary ammonium softening agent of

the formuia:
Ra R R: Rs
| \
25 X° ® N—(CH)~Q~T; or x® eN (CH,),~CH—CH,
R, Ra Q Q
- ||
M T, T,
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15 stereoisoneric structure if the abové said'salt includes both the
cis-isomer and the trans-isoner with the cis-isoner and the trans-isoner
ratio being in the range of from25/75 to 90/10. U S. Patent No. 4,767,547
di scl oses fabric softening conpositions 20 containing a rapidly

bi odegr adaiWwe@smeamder nary ammoni um sof t eni ng agent of the POT/RPI7®223) ERR]

WD 97/ 42279 PCT/ EP97/ 02239 4
wherein: [err] 5 Rerr] is (CHerr])[err]-QT[err] or T[err]; Rerr] is
(CHerr])[err],-QT[err] or T[err] or Rerr]; Rerr] is (Jerr] - (err]

al kyl; Tlerr] , T[err], T[err]. T[err], Tlerr] are (the sane or different)
Cl2-C22 al kyl or al kenyl;

wherein:

O

0, X i
Qis -O=C or 0O or QO ,

R; is {CHy),-Q-T, or T5;

R, is {CH,),-Q-T, or Ts or Ra;

Rs is C4 - C, alkyt;

Ty, T2, T5. T, Ts are (the same or different) C,,-C,, alkyl or alkenyl;

10 nis an integer from 1 to 4; and X is a softener-compatible anion, the
composition having a pH, at 20°C., of from 2.5 to 4.2 upon dilution, in de-
ionized water, to a concentration of 0.5% to 1% of said rapidly biodegradable
quaternary ammonium compound.

15 WO 94/20597 to Procter & Gamble relates to softening compounds
containing diester quaternary ammonium compounds wherein the fatty acyl
groups have an fodine Value of from greater than about 5 to less than about
100, a cis-trans isomer weight ratio of greater than about 30/70 when the
iodine Value is less than about 25, the level of unsaturation being less than

20 about 65% by weight, wherein said compounds are capable of forming
concentrated aqueous compositions with concentrations greater than about
13% by weight at ap lodine Value of greater than about 10 without viscosity
modifiers other than normal polar organic solvents present in the raw
material of the compound or added electrolyte.

25 .

EP 0 550 361 to Stepan discloses cationic fabric treating

compositions which comprises quaternary ammonium compounds which are

. the reaction product of a long chain fatty acid and a tertiary amine wherein
the ratio of fatty acid to amine is between 1.85 and 1.4,
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10 nis an integer from1 to 4; and X {s a softener-conpatible anion, the
conposition having a pH, at 20[err]C of from2.5 to 4.2 upon dilution, in
de- ionized water, to a concentration of 0.5%to 1% of said rapidly

bi odegr adabl e quat ernary amoni um conpound. 15 WO 94/ 20597 to
Procter & GW@IH2W| ates to softening conpounds cont ai ni ngPEERY7EF239

quat ernary ammoni um conpounds wherein the fatty acyl groups have an | odine
Val ue of fromgreater than about 5 to |l ess than ahout 100. a-cis-trans

i somer weight ratio of greater than about 30/ 70 jwiti§ SHEETI WAB BEEN3I-ue is

| ess than about 25, the level of unsaturatg on be ng | REPLAGERN 20 jabout 65%
by wei ght, wherein said conpounds are capabl e of*erArng—corcentrat ed
aqueous conpositions with concentrations greater than about 13% by wei ght

t | odi Val f { t, 10 t t
other than normal pAvas U8 HETs o SgmH AiiopPe Sunte ey AP RIBRO UL, ¢ he
compound or addadnl ACteidlelatrieht BBeRSMicAOdrel BreBara by doselcns o gt | oni c

fabric treating conpositions which nprises quatemary amoni um conpounds
whi ch are the racidst iwith palsanalamigie aaﬂdortgeueaﬁeh algylatingacsameintd giver thear y

am ne wher ein g L ALK Bhpbihda e’ brihith hSadtBh"EoLarted %o e’

presence of an acid catalyst such as hypophosphorous acid. The final

product allegedly comprises mono-, di- and triester components in a ratio of
10.:62:28%. There is no disclosure, however, of a process for the
preparation of a final product having high diester content, i.e., greater than
10 about 55% by weight, and low triester content, i.e., lower than about 20% by

weight.

Finally, WO 94/14935 to Henkel discloses concentrated textile
softener dispersions containing quaternary ammonium compounds derived
15 from triethanolamine and containing one, two or three fatty acyloxyethyl
groups. When the proportion of compounds having two fatty acyloxyethyl
groups is larger than 50% by moles, these corﬁpounds allegedly have a
particularly low viscosity. However, no process to achieve this level of
diester was disclosed in .this document, and there is no indication of the

20' triester content of the final product.

Therefore, it is clear that the prior art discussed hereinabove does not
contemplate or suggest the quaternized diester based softener composition
-cqntaining high diester content and low triester content. A process for the

25 preparation of such products is also not contemplated.

This Sheet Has Been Re

HIIIIH i i

SUBSTITUTE SHEET (RULE 26)



WO 97/ 42279 ’ ‘ PCT/ EP97/ 02239 5
WO 91/ 01295 to Henkel discl oses quaternary anmoni um conpounds useful as
textile treatnment agents which are prepared by reaction of fatty acids with
al kanol am ne and thereafter alkylating sane to give the 5 quaternary
conpounds. Wikne7/4387eri fication reaction is carried out in POPEPST®sENCe of an
aci d catal yst such as hypophosphorous acid. The final product allegedly

conprises nono-, di- and triester conponents in 128%
There is no disclosure, however, of a process floFHISneHEST b of a
final product having high diester contentg i.e.} gr eREBLAGHDan 10| about 55%

by weight, and low triester content, i.e., |lo rram apbout 20% by wei ght.

Final |y, WO 94/ 1493Bctardinglykeit igi anl objest @pnpenpretedt ihgsritione te Qrbgiaer
di spersions contai ni ng, quatemary anmoni um conmpounds derived 15 from

tri et hanol anmi n@ugieMizethdigsien gresust hawngo highn dissteracententc gnd Jow: Kigstegr oups.
When the propoghh@ft Ofh SORAHIEI ot SBthe Frebeht hvBRYdP LY BidWide a textile

softening composition which comprises as a major ingredient the quaternary

5 diester compound of the present invention. Another object of the present
invention is to provide a textile softening composition which is non-yellowing
and has improved softening performance and desirable textile softening
properties such as improved softener biodegradability, viscosity, water
absorbency, stability and the like. These and other objects are readily

10 apparent from the following disclaosure.

- Summary of The invention |
The present invention generally relates to a textile softening

composition which comprises, as the softening agent, a quaternary
15 ammonium salt which comprises a mixture of mono-, di- and tri-ester
components, wherein the amount of diester quaternary is greater than about
55% by weight, and the amount of triester quaternary is less than about 20%
by weight based on the total amount of quaternary ammonium salt. The
invention aiso relates to a method for preparing said softening agent.
20

Detailed Description Of The Invention
The present invention generally relates to a textile softening

composition which comprises a quaternary ammonium based softening
agent which is high in diester and low in triester content and to a process for

25 the preparation of same.

This Sheet Has Been Re a
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groups is larger than 50% by nol es, thesé conpounds all egedly have a
particularly | ow viscosity. However, no process to achieve this |evel of

di ester was disclosed in this docunent, and there is no indication of the
20 triester content of the final product. Therefore, it is clear that the
prior art di Q8%BAM%her ei nabove does not contenpl ate or sugBEHEPY7R239

quat erni zed di ester based softener conposition containing high diester
content and low triester content. A process for the_25 preparation of

such products is also not contenpl ated. WO 97/ 428119 SHEET HAS BEEN
PCT/ EP97/ 02230 6 Accordingly, it is an objecy of the pregppicaphventijon to
provi de quaterni zed diester product having high di '| ow

triester content.Quatersary aowndnium odjrepunds ham?ng)rmﬁculaﬂmgeqdimrhrmance
har edi ent the. quaTSYY Srote aie: PPERSIDA RO IR Soe s o DRBEHE o5 ihe
Anot her obj ect of h{dRgBRARHN IprodES L theFedfS of Oa PHLALS of §&ef |dcRiss OWitRNART

conposition which 1s Aon-yel I'ow ng _ '
alkanolamine in the presence of an acid catalyst, wherein the ratio of fatty

5 acid to alkanolamine is from about 1.60 - 1.80. The resultant esteramine

reaction products are subsequently quaternized to obtain the quaternary

ammonium salts of the present invention.

Preferably, the fatty acid is a Cy5 - C5» acid containing a degree of

10 unsaturation such that the iodine vaiue (*IV"} is in the range of from about
20-90, more preferably, from about 40-60, and still more preferably, in a
range of from about 45-55. Preferred fatty acids include but are not limited -
to oleic, paimitic, erucidic, eicosanic and mixtures thereof, Soy, tallow, paim,
palm kemel, rape seed, lard, mixtures thereof and the like are typical

15 sources for fatty acid which can be employed in the present invention.
Partial hydrogenation can be employed,. if required, to minimize the
polyunsaturate levels in order to improve the stability of the final product. It
is also preferred that the fatty. acid(s) employed in the present process have
a cis to trans isomer ratio of from about 80:20 to about 95:5. More

20 preferably, the trans isomer content of said fatty acid(s) is less than about .
10%. An optimum trans-isomer content is between about 0.5 - 9.9%. The
most preferred fatty acid is a mixture of tallow/distilled tallow having a .
cis:trans isomer ratio of greater than 9:1.

25 The alkanolamines employable in the present invention- generally

correspond to the formula:

R,
| This Sheet Has Been Replaced - °
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and has inproved softening performance and desirable textile softening
properties such as inproved softener biodegradability, viscosity, water
absorbency, stability and the |like. These and ot her objects are readily 10
apparent fromthe follow ng disclosure. Summary of The Invention The
present i nWO¥43279generally relates to a textile softeni NBCERSBORBL i On

whi ch conprises, as the softening agent, a quaternary 15 ammonium salt

m xture which conprises a mxture of nono-, di yanITi=TSst onents,
wherein the anount of diester quaternary is greaﬂg %ER%?B@\? \ei ght, and
the amount of triester quaternary is |essthan| 20% BEPMEEBht baged on the
total anmount of quaternary ammonium salt m xture. The 1 nvention also
relates to a mtidrein ROR, and Ry aregindepehdently selattedifront C, 2C, batdeoxyalikyl
Description O The Inyention The present invention generally relates to a

textile softerﬂ'ﬂ'ﬁ?%on%"_ "f‘?q)n %‘ﬁ"&’_ RIBeS r iiRcudey éﬂ_&'&t é’ﬂar@taﬁﬁﬂ?ﬁdmﬁ%ased
sof teni ng age'llg%mgtrﬁlgn‘iiﬁe,h'ﬁg?éﬁbld' éﬁﬁn%frﬂﬁrej, OWdhol " HfstpRdpanBinsihé, and to

a process for € prep on o
triisopropanol amine and mixtures thereof. Triethanolamine is the most

5 preferred alkanolamine.

The molar ratio of fatty acid to alkanol amine is generally in the range .
of from about 1.60 - 1.80, and more preferably, in the range of from about
1.65-1.75. Best results are usually obtained when the molar ratio is about

10 1.70.

The acid catalyst employable in the present process includes but is
not limited to sulphonic acid, phosphorous acid, p-toluene sulphonic acid,
methane sulphonic acid, oxalic acid, hypophosphorous acid or an

15 acceptable Lewis acid. A preferred acid
catalyst is hypophosphorous acid. Typically, 0.02 - 0.2 % by weight, and
more preferably 0.1 to 0.15 % by weight of acid catalyst, based on the
weight of fatty acid, in employed in the present prbcess.

20 The esterification of fatty acids with alkanolamines is carried out at a
temperature of from about 175° - 210°C until the reaction product has an
acid value of below 5. Further, triester formation in the final product can be
minimized by controlling the heat up rate for forming the esteramine mixture.
Typically, a heat up rate of 0.8° - 3°C/ minute, preferably 1.25° to 3°C, from

25 e temperature of about 70°C to a temperature in a range of from between
170°C to 210°C is effective in minimizing triester formation.

This Sheet Has Been Rerilaced '
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WO 97/ 42279 ' g PCT/ EP97/ 02239 7
Quat ernary ammoni um conpounds havi ng parti cul arI y good performance and
stability profiles are obtained by reaction of CJerr] - (Jerr] fatty acids
or the hydrogenation products thereof, or a m xture of such acids, with an
al kanol am ne wo9rdaeg9pr esence of an acid catal yst, wherein tREI/EBR70Z3Df
fatty 5 acid to alkanolamne is from1l.60 - 1.80. The resultant
esteram ne reaction products are subsequently quat gry|g syHEED KAY BEEN § he
guat ernary anmmoni um salts of the present invention.} Pref %E?PAOED the fatty
acid is a (ferr] - (ferr] acid containing a gegree on
such that the iodine value ("IV') is in the range of from 20-90, nore
preferably, from Aﬁer@ﬁha estetification, the roeuge plfoduattilsyead:tadatvitfaaigﬂatiﬁg agents in
45-55. Preferred I ds nc ud but are not | ei,C

f
pal nmitic, eruci d.%f% éltEO ﬁ\" %EF%I?/eemmﬁ’é'?%me%b?e} tﬁa){F gﬁd BRYIRING a1 m
kernel , rape seedagdrs theldle<ty't fog §t%fﬂer b?ﬂ'ﬂ’ihreaecﬂa'ir{(glkw RalidéB! sidsphates,

sources for fatty acid which can be enp n the present invention.
Partial hydrogenatarbanatas, loesuifaiesyCsl- Cuofarausqmahda$, mnpsphateslqresmfat@s and

5 mixtures thereof. Examples of preferred alkylating agents include but are

not limited to methyl chioride, benzyl chloride, diethyl sulfate, dimethyl

- carbonate, trimethyl phosphate, dimethyl sulfate or mixtures thereof.

Chaosing the type and amount of alkylating agent employed is well within

the skill of one in the art. Typically, when dimethyl sulfate is the alkylating

.10 agent, 0.7 to 1.0 mol dimethyl sulfate per mole of ester is satisfactory in
yieiding the quaternized product.

The quaternization may be carried out in bulk or in solvent, at
- temperatures ranging from 60° - 120°C. If a solvent is employed, then the
15 starting materials and/or product must be soluble in the solvent to the extent
. necessary for the reaction. Solvents of this type are generally known in the
art. Suitable examples include polar solvents such as, for example, lower
alcohols, i.e., Cy - Cg alcohols. Other solvents which can be employed
include, but are not limited to mono-, di-, and tri-glycerides, fatty acid, glycol

20  and mixtures thereof.

A resultant quaternary ammonium salt comprises a mixture mono - (1),
di - (1) and tri-ester (Ill) components of the following formulae:

25 o T
) R-C-0-H,C-H,C + CH, CH, OH rhis Sheet Has Been Replaced
P R R
HO -Hzc-H,c/ ™~ CH, |
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pol yunsaturate levels in order to inprove the stability of the final
product. It is also preferred that the fatty acid(s) enployed in the
present process have a cis to trans isonmer ratio of from 80:20 to 95:5.
More 20 preferably, the trans isoner content of said fatty acid(s) is

| ess than 1006 9M22Mpti num trans-i soner content is between pOr/EPYN0239% The
nost preferred fatty acid is a mxture of tallowdistilled tall ow _having a
cis:trans isonmer ratio of greater than 9:1. 25 A aHEFNem' nes
enpl oyable in the present invention generally cor &lﬁoﬁég& £§e orfmul a:
[err] WD 97/ 42279 G

PCT/ EP97/ 02239 8 wherein Rerr]Rerr] and ‘FQ err] are independently sel ected
fromdderr] - (err] hydroxyal kyl groups. Preferred al kanol am nes i ncl ude
but are not limtedJto triethanol am ne, propanol i ethanol am ne, ethanol

di i sopropanol am ne, [tr sopropanol am ne and m xt ur'es thereof.

Tri et hanol am ne i s {heljnost

) | R-C-O- H,C-H,C CH,-CH, OH

- Ny y

R-C-O- H,C-H,C” \CH3

O : -
10 “
) |RC-0- HCHC_ /CHZ-CHZ-O-C-
\ X
R-G-O- H,C-HC” Hy
15 0 B

wherein R represents a hydrocarbon radical having 12-22 carbon atoms,
preferably 16-22 carbon atoms, having a total IV in the range of 20-90,
preferably, 40-60, and more preferably, 45-55, and X represents a softener
20 compatible anion including but not limited to halogen, CH,SO,4 or C,H;SO,.
The reaction products may also contain minor amounts of methyi
trialkanolamine quaternary and other impurities. Further, the amount of
diester in the final product is generally greater than about 55% by weight and
the amount of triester is generally less than about 25%, preferably les “han
25 20% by weight based on the total amount of quaternary ammon:  salt

product.

This Sheet Has Been Re[ilaced
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5 preferred al kanol am ne. The nolar ratio of ‘fatty acid to al kanol am ne
is in the range of from 1.60 - 1.80, and nore preferably, in the range of
from1l.65-1.75. Best results are usually obtained when the nolar ratio is
10 1.70. The acid catal yst enployable in the present process includes but
i s not |imni wemlow422ul phoni ¢ aci d, phosphorous acid, p-tol URCRERINAYNI c
aci d, nethane sul phonic acid, oxalic acid, hypophosphorous acid ot 15
acceptable Lewis acid. A preferred acid catalyst is hypepSHEEThBAS BEEN]I d.
Typically, 0.02 - 0.2 %by weight, and nore preferabjy O.
wei ght of acid catal yst, based on the weight of fatt el
the present process. 20 The esterification of fatty acids with

al kanol am nes i pypficdl dréGudtUdorapositiore EBAtaAT B0DE- 85 Wrkerdiestof and] lesiirerr] C -
unt.il| the reaction product has an acid value of below 5. Further, triester

formation in thRboRitrtl wWiteotriesterc soraeprafarmbly 2 lasspipanoshaus| 15 wh%e: Hiesktat up

te for forni t eF A i .
Sert] @ m nut durhel, BBEfC L B 16 )ghY cdbubip LU oo Bb6uegalld i pRtbrabiy,
70[err] C to a tianper adrigee of from rabge 80:20 rtonabmitves:s. 110[2mdst prefdid| err] C

is effective in mnimzing triester formation. ]
5 embodiment, tﬁ]e amount of trans isomer is less than about 10%, and ideally

in the range of from 5 to 9.5%.

There are several convenient methods for obtaining the desired
cis:itrans ratio of the quaternary ammonium salt product. The preferred
10 method is to produce the quaternary ammonium salt from a cis-isomeric and

trans-isomeric fatty acids after adjusting said acids to the desired ratio.

Another method is to produce the quaternary ammonium salt from the
mixture after adjusting the ratio thereof by isomerizing a portion of the cis-
15 isomeric fatty acid or ester thereof into the trans-isomer, in the presense of
a metallic catalyst. Other methods are readily apparent to and well within the
skill of one of ordinary skill in the art. -

The textile softening composition of the present invention having high diester
20 content and low triester content demonstrates superior performance
compared to typical esteramine quaternary compounds, and the excellent
color and odor stability allows the formulator greater latitude in preparing
high quality softening products. The compositions can be aqueous liquids,
preferably concentrated, containing from about
4 - 50%, preferably from about 10 to 45 % and still more preferably from

3%
W

about 1540 % by weight of the quaternary ammonium compounds of the
present invention. The compositions of the present invention can be further
concenirated to particulate solids containing from about 50-95%, preferably

60-90 % quaternary ammonium softening compound, if desired.

This Sheet Has Been Reﬁaced -
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WO 97/ 42279 : PCT/ EP97/ 02239 9
After the esterification, the crude product is reacted with al kyl ating
agents in order to obtain the quaternary ammoni um product. Preferred

al kyl ati ng agents include CQERR] - Clerr] straight or branched chain al kyl
hal i des, phowpbme®m, carbonates, or sulfates, (err] - ( epciEpsratisy!

hal i des, phosphates or sulfates, and 5 m xtures thereof. Exanples of
preferred al kyl ati ng agents include but are not limted to nmethyl chloride,
benzyl chloride, diethyl sulfate, dinethyl carbonat erHI$ 'q et s phggphat e,
di rethyl sulfate or m xtures thereof. Chooﬁeng t he jtype EE RuNt o

al kyl ati ng agent enployed is well wthin t skill tof _qne-l p_art
Typi cal ly, when dinmethyl sulfate is the alkylating 10 agent, 0.7 to 1 .0
nmol dinmethyl sulfate per nole of ester is satisfactory in yielding the
quat er ni zed product . Water gant ke raddadi tontheapaticulate solidl aompasitiops|te #rmi n

sol vent, at tenperat yn I.n r 60l errl - 120[err]lC .Jf a_solvent is

enpl oyed, then taﬁéeﬁé"lﬁgtéﬁ%ﬁﬁ%?gmqéﬂo[s%&h%/ %‘if}eﬁ\"{?dﬁe%"’ﬂﬂb?"soé"%‘%{ﬁl?@| ein.

the solvent to theheXhwdtition. The solid particulate composition can also be directly
5 added to the rinse bath in order to

provide an adequate usage concentration, which is typically in the range of
from about 10-1000 ppm, more preferably, in a range of from about 50-500

ppm.

10 The quaternary ammonium compounds according to the present
invention can generally be prepared by reacting at least one Cy,-C,, fatty
‘acid having a IV of from 20-90 with an alkanol amine in the presence of an
acid catalyst. The ratio of acid to amine is preferably in the range of 1.6 to
1.8, and the reaction is carried out at a temperature of from about 175°C to

15 about 210°C until the reaction product has an acid value of below about 5.
A heat up rate of 0,8°C to 3.0°C per minute is employed in order to minimize
triester formation. The esterification products are subsequently alkylated in

order to obtain the quaternary ammonium product.

20 A standard rinse-cycle softening composition in accordance with the
present invention can be prepared by preheating water to a temperature of
from about 45°-60°C in a suitable vessel and acidifying same to a pH of from .
about 2.7-3.2. The warmed quaternary ammonium salt is thereafter added
_to the acidified water with agitation while the temperature is maintained at

3%
W

45°C - 60°C. Fragrance and other optional ingredients can then be
solubilized into the softener dispersion, and the weight is thereafter adjusted
with deionized water. Dispersions such as this are typically storage stable

within a temperature range of from about 4°C to about 50°C.
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necessary for the reaction. Solvents of ‘this type are generally known in
the art. Suitable exanples include polar solvents such as, for exanple,
| ower al cohols, i.e., Cferr] - Cferr] alcohols. Qther solvents which can be
enpl oyed include, but are not Iimted to nono-, di-, and tri-qglycerides,
fatty acid, wp9m8r™20 and nixtures thereof. A resultant HH&’?@%’H’&P@/
anmoni um salt m xture conprises a mxture nono - (1), di - (1l) and
tri-ester (lI11) conponents of the follow ng formulae: [err] WO 97/ 42279
ESTIZEPQW 82239 10 [err]fwher ein Rrepresents a hydrocarbon radic havi ng

- carbon atons, preferably 16-22 carb at ons Y% aHA®BEENI}V in the
range of 20-90, preferably, 40-60, and m)?g preferglg‘?ysm%% gé%)Bgnd X
represents a softener 20 conpati bl e ani on incI uting i “'** H-arted to

hal ogen, CHerr]S
al sogcont ai L m] ngr e'[;mjo%'ﬂ %%%r ioh SEhEF the ;;';Qgerﬁﬁﬁ\? i8R m&Y SREHS MY

utilized in products other than fabric softening compositions. These products

may include hair care formulations, skin care formulations, and the like, for
5 the softening, lubrication, emolliency and condition of said hair and/or skin
~ when applied in effective amounts. These and other uses will be readily

apparent to one of ordinary skill in the art.

Altht_:ugh the stability of the textile softening compositions of the
10 . present invention is such that stabilizing cosurfactants are not required, they
may nevertheless be included along with a wide variety of other optional -
ingredients. A brief non-limiting description of some of the optional
ingredients which may be employed in the textile softening compositions of
the present invention is provided below.
15
L) Viscosity/Dispersibility Aids
As previously mentioned, relatively concentrated compositions of the
quaternary esters of the present invention can be prepared that are stable,
without the addition of concentration aids. However, the compositions of the
20 present invention may require organic and/or inorganic concentration aids to
go to even higher concentrations and/or to meet higher stability standards
depending on the other ingredients. These concentration aids which are
typically viscosity modifiers may be needed, or preferred, for ensuring

stability under extreme conditions when particular softener active levels in

|38
W

relation to IV are present.
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trial kanol ami ne quaternary and other inpurities. Further, the anount of
diester in the final product is greater than 55% by wei ght and the anount
of triester is less than 25% preferably |ess than 25 20% by wei ght
based on the total anpunt of quaternary amoni um salt product. WO

97/ 42279 WO 9742279 PCTHGIVEPP7/0R23930 11
Typi cal product conposition contain 60 - 65 wt% diester _and less than 18
wo%triester, nore preferably, less than 15 wt%¢tri erBrSHE’_EWHABErB,EENfe
ratio of cis to trans double bonds of the above saljfts ispgppgt P n the
range of from 80:20 to 95:5. In a nost,, preferred-%——eﬂgeﬁrem.,_the
anmount of trans isonmer is |less than 10% and ideally in the range of fromb5
to 9.5% There are several convenient methods for obtaining the desired
cisitrans ratio of the quaternary ammonium salt mxture product. The
preferred 10 Suriactant Genoeptralioadds t he quaternary anmoni umsalt mixture -

froma cis-isomeri cggftant concentration aids typically fall into four catagories:

(1) mono long chain alky! cationic surfactants;

w

{2) nonionic surfactants;

(3) amine oxides; and

(4) fatty acids.

Mixtures of the aforementioned surfactant concentration aids can, of course,
also be employed.

10 '

(1) Mono-Long Chain Alkyl Cationic Surfactants

Preferred mono-long chain alkyl or ester based water-soluble cationic
surfactants generally fall within the scope of the following general formula:
15 .
[R*N' (R} X
wherein the R? group is Cg-C,, hydrocarbon group, preferably Cy, - Cy4 alkyl
group or the corresponding ester linkage interrupted group with a short chain
alkylene (C, -C,) group between the ester linkage and the N, and having a
20 similar hydrocarbon group.
Each R is a C, -Cg unsubstituted or substituted alkyl {e.g., by hydroxy) or
hydrogen, preferably methyl, and the counterion X- is a softener compatible
anion such as, for example, chloride, bromide, methyl sulfate, etc.

25 The cationic surfactants, if present, are usually added to solid
compositions at a level of from 0% to about 15%, preferably from about 3%
to about 15%, more preferably from about 5% to about 15%. In liquid

compositions they are usually employed at level of from 0% to about 15%.

i

preferably from about 0.5% to about 10%.
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trans-isoneric fatty acids after adjusting sai'd acids to the desired ratio.
Anot her nethod is to produce the quaternary amoniumsalt m xture fromthe
m xture after adjusting the ratio thereof by isonerizing a portion of the
cis- 15 isoneric fatty acid or ester thereof into the trans-isoner, in the
presense of WM i ¢ catal yst. Ot her nethods are readil yPEREE@#® ¢ o and
well within the skill of one of ordinary skill in the art. The textile
softeni ng conposition of the present invention having high diester 20
content and low triester content denonstrates superior perfornmnce
conpared to typical esteram ne quaternary qgonpounds, and the excellent
color and odor stability allows the fornulator greater latitude in
preparing high héryl, $hof totali argoymtaingle-donglttain cationi¢ sudactactis asdeddleous
i quids, preferably concentrated, containing from25 3 - 50% preferably
from 10 to 45 9RRANWULE e?ﬂﬁ’reé°|ﬁbéﬁ'@|aasg?t§]e1cgm°i%'9ﬁ0 % by wei ght of the
quat ernary ammoni um conpounds of the present invention. The conpositions of
the present invention can be further concentrated to particulate soljds
contai ning from 50- Yh&tforegeingr lelels mpmn%rwamuntapgtmgi%mgmﬁhi ng

conpound, fS degilkgllecciétionic surfactant which is added to the composition of the present

invention. The ranges do not include the amount of monoester which is
already present in the diester quaternary ammonium compound.
The long chain group R? of the single-long-chain-alkyl cationic
surfactant generally contains an alkylene group having from about 10 to
10 about 22 carbon atoms, preferably from about 12 to about 16 carbon atoms
for solid compositions, and preferably from about 12 to about 18 carbon
atoms for liquid compositions. This R? group can be attached to the cationic
nitrogen atom through a group containing one, or more, ester, amide, ether,
amine, etc., preferably ester, linking groups which can be desirable for
15 increased hydrophilicity, biodegradability, etc. Such linking groups are
preferably within about three carbon atoms of the nitrogen atom. Suitabie
biodegradable single-long-chain alkyl cationic surfactants containing an
ester linkage in the long chain are described in U.S. Pat. No. 4,840,738
which is incorporated herein by reference. If the corresponding, non-
20 quaternary amines are used, any acid (preferable a mineral or polycarboxylic
acid) which is added to keep the ester groups stable will also keep the amine
protonated in the compositions and preferably during
the rinse so that the amine has a cationic group. The composition is buffered
{pH from about 2 to about 5, preferably from about 2 to about 4) to maintain
25 an appropriate, effective charge density in the aqueous liquid concentrate
product and upon further dilution e.g., to form a less concentrated product

and/or upon addition to the rinse cycle of a laundry process.
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WO 97/ 42279 _ ' ‘ PCT/ EP97/ 02239 12
Wat er can be added to the particulate solid conpositions to formeither

dilute or concentrated liquid textile softening conpositions according to
the invention. The solid particulate conposition can also be directly 5
added to tRepgidae® bath in order to provide an adequate uBEHEFI7/02239

concentration, which is typically in the range of from 10-1000 ppm nore

preferably, in a range of from 50-500 ppm 10 The quaternary
ammoni um conpounds according to the present invention can generally be
prepared by reacting at |east one (Jerr]-(Clerr] fatty acid having a IV of

from20-90 with an al kanol amne in the presence of an acid catal yst. The

ratio of acid to anipg rhaini finktith bRfM@owater-solBbleOcatiodic surtactart is éaddwern i s
carried out at a tenperature of from175[err]Cto 15 210[err]C unti] the

~reaction produdhe Wissosity angl/or ingraasedhe gispersibilly ohthrediestep sphenerandgt Bl err c
Formatt on. | The nety dpeierart; PEFETSRY e Do Selotic Lrflinf b bl F XBrantal
to obtain the GupbRINGPrYp&HIES MIthouph disiseiay be the case. Also, surfactants having :
5 only a single long alkyl chain, presumably because they have greater
solubility in water, can protect the diester softener from interacting with
anionic surfactants and/or detergent builders that are carried over into the -
rinse. Other cationic materials with ring structures such as
alkyl imidazoline, imidazolimium, pyridine, and pyridinium salts having a
10 single C,, -C3 alkyl chain can also be used. Very low pH is required to
" stabilize, e.g., imidazoline ring structures.” Some .alky!‘imidazolinium salts
useful in the present invention have the general formula:
CH, CH,

15 NS, + L N——CH4-Y*-R’ X
\' 'C' i AN R®
ke ..
wherein Y? is -C(0)-O-, -O-(0)C-, -C(O)-N(R®), or -N(R%)-C(O)- in which R®
is hydrogen or a C,-C, alkyl radical; R®is a C, -C, alkyl radical; R” and R®
20 are each independently selected from R and R? as defined hereinbefore for
the single-long-chain cationic surfactant with only one being R2. Some alkyl

pyridinium salts useful in the present invention have the general formula:

| +
s RM\iO)X-

wherein R? and X" are as defined above. A typical material of this type is

n cetyl pyridinium chloride.
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20 A standard rinse-cycle softening conposition in accordance with
the present invention can be prepared by preheating water to a tenperature
of from45[err]-60[err]Cin a suitable vessel and acidifying sane to a pH
of from2.7-3.2. The warnmed quaternary amonium salt m xture is thereafter
added to the wWoId2red water with agitation while the tenpeP&E{EPE02239

I s-maintained at 25 45[err]C - 60[err]C.  Fragrance and ot her optional

i ngredi ents can then be solubilized into the softener dispersion, and the
weight is thereafter adjusted with deionized water. D spersions such as
this are typically storage stable within a 1t7errperature range of from4Cto
50[err]C WD 97/ 42279

PCT/ EP97/ 02239 13)Ne¢nisnis BuFactants -cHIkeNviaied fratdrigi. Xt ure of the present _
invention may also be utilized in products other than fabricg often'i%q&
: are

conposi tions. These pNepieRics svsiactants ysiitahle ras AfiscasEy/HAPRISIEY
formul ati ons, an | K - i ' i | Laency
and ‘condi ti on of %sc?e{‘ltb% Lﬂaei ?d%{{r'lﬁ S%ds%#%SQE@&ES‘Ep [ el?j'l Fﬁfpg@ec%ee%oﬂgﬁ S.
These and ot her uiehols| Ifathpacidsadatty amines, etc. Any of the alkoxylated materials

5 hereinafter described can be used as the nonionic surfactant. In general

terms, the nonionics herein can be employed in solid compositions at a level
of from about 5% to about 20%, preferably from about 8% to about 15%,
and in liquid compositions at a level of from 0% to about 5%, preferably from
about 0.1% to about 5%, more preferably from about 0.2% to about 3%.

10
Suitable. water-soluble nonionic susfactants generally fall within the
scope of the following generaf formuta:
R?-Y - (C,H,0), - C,H,OH
15

wherein R? for both solid and liquid compositions is selected from the group
consisting of primary, secondary and branched chain alkenyl hydrocarbyi

' groups; and primary, secondary and branched chain alkyl- and alkenyl-
substituted phenolic hydrocarbyl groups; said hydrocarbyl groups having a

20 hydrocarby! chain length of from about 8 to about 20, preferably from about
10 to about 18 carbon atoms. More preferably the hydrocarbyl chain length

for liquid compositions is from about 16 to about 18 carbon atoms and for

solid compositions form about 10 to about 14 carbon atoms. {n the general
formula for the ethoxylated nonionic surfactants herein, Y is typically -O-, -

25 C(O)-, -C(ON(R)-, or -C(OIN(R)R-, wherein R, when present, has the
meanings given hereinbefore, andfor R can be hydrogen, and z is at least
about 8, preferably at least about 10-11. Performance, and usually stability

of the softener composition decrease when fewer ethoxylate groups are

present.
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apparent to one of ordinary skill in the'art. A though the stability of the
textile softening conpositions of the 10 present invention is such that
stabilizing cosurfactants are not required, they may neverthel ess be

i ncluded along with a wide variety of other optional ingredients. A brief
non-1imti WOeE4eT pti on of some of the optional ingredi ePCHERSTIONI39 TRY be
enpl oyed in the textile softening conpositions of the present invention is
provi ded below. 15 1.) Viscosity/Di spersibilityAids As previously
mentioned, relatively concentrated conpositions of the quaternary esters of
the present invention can be prepared thag are stable, without the addition
of concentration aids. However, the conpo Ptions of the 20 pr esent

i nvention may require organi c and/or inorganic concentration aids to go to
even hi gher concentrations and/or to neet higher stability standards
dependi ng on the ot hEhe inapienic estriactante shereim carat chatasterizeds bghiaph HuBe

VPRI L) nscomgbr gy Bakobs, BERAR otk 2L P,
in 25 rel ati orabout 8\toadtsoutr1Ss eBy defining R? and the number of ethoxylate groups,
5 the HLB of the surfactant is, for the most part, determined. However, itis
preferred that for concentrated liquid compositions, the nonionic surfactants
“contain relatively long chain R? groups and are relatively highly ethoxylated.
While shorter alkyl chain surfactants having short ethoxylated groups may
possess the requisite HLB, they are not as effective. Nonionic surfactants as
10 the viscosity/dispersibility modifiers are preferred over the other modifiers
disclosed herein for compositions with higher levels of perfume.

Nonionic surfactants' employable in the present invention include but
are not limited to the following exampies. In the examples, the number of

15 ethoxyl groups in the molecule (EO) is defined by an integer.

(i) Straight-Chain, Primary Alcohol Alkoxylates

The deca-, undeca-, dodeca-, tetradeca-, and pentadeca-ethoxylates

- of n-hexadecanol, and n-octadecanol having an HLB within the preferred

20 range are useful as viscosity/dispersibility modifiers of the context of this

invention. Preferred examples of ethoxylated primary alcohols useful herein

as the viscosity/dispersibility modifiers of the compositions include but are

not limited to n-C44EO(10); and n-C,,E0O(11). The ethoxylates of mixed

_natural or synthetic alcohols in the “tallow” chain length range are also useful

25 herein. Specific examples of such materials include taliow alcohol-EO(11),
tallow alcohol-EO(18), and tallow alcohol-EO(25).
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WO 97/ 42279 ) ' PCT/ EP97/ 02239 14
Surfactant Concentration Aids Surfactant concentration aids typically fall
into four catagories: (1) nono |long chain alkyl cationic surfactants; 5 (2)
noni oni ¢ surfactants; (3) am ne oxides; and (4) fatty acids. M xtures of

t he af or enerwoomezi7sur f act ant ‘concentration aids can, of cEGTEEIMPRY, pe
enpl oyed. 10 (1) Mno-Long Chain Alky Cationic Surfactants Preferred

nono-1 ong chain al kyl or ester based water-soluble cationic surfactants
generally fall within the scope of the foll ow ng general formula: 15
[Rlerr]Nferr] (R [err]] X wherein the R[err1b group is Cerr]-Cerr]

hydr ocar bon group, preferably C12 - C18 al kyl

(i) Straight-Chain, Secondary Alcohol Alkoxyiates

The deca-, undeca-, dodeca-, tetradeca-, pentadeca-, octadeca-, and

nonadeca-ethoxylates of 3-hexadecanol, 2-octadecanol, 4-eicosanol, and 5- -
5 eicosanol having an HLB within the preferred range are useful
viscosity/dispersibility modifiers in the context of the present invention.
Examples of ethoxylated secondary alcohols useful herein as the
viscosity/dispersibility modifiers of the compositions include but are not
limited to: 2-C,gEO(11); 2-C;,EO(11); and 2-C,,EO(14).
10 _ ,
(i) Alkyl Phenol Alkoxylates
As is the case of the ailcohol alkoxylates, the hexa- through octadeca-
ethoxylates of alkylated phenols, particularly monohydric alkylphenols,
having an
15 HLB within the preferred range are useful as the viscosity/dispersibility
modifiers. The hexa- through octadeca-ethoxylates of p-tridecylphenol, m-
pentadecylphenol, and the like, are useful herein. Preferred examples of
ethoxylated alkylphenols useful as the viscosity/dispersibility modifiers
include but are not limited to: p-tridecylphenol EO(11) and p-
20 pentadecylphenol EO(18).

it would be generally recognized by one of ordinary skill in the art that

a phenylene group in the nonionic formula is the equivalent of an alkylene

group containing from 2 to 4 carbon atoms. For present purposes, nonionic

25 surfactants containing a phenylene group are considered to contain an
equivalent number of

carbon atoms calculated as the sum of the carbon atoms in the alkyl group

pius about 3.3 carbon atoms for each phenylene group.
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group or the corresponding ester linkage'interrupted group with a short
chain alkylene (CJerr] - err]) group between the ester |inkage and the N,
and having a 20 simlar hydrocarbon group. Each Ris a (Jerr] -(err]
unsubstituted or substituted alkyl (e.g., by hydroxy) or hydrogen,
preferably wowutma279 and the counterion X- is a softener comcaEPWI2239Ni ON
such as, for exanple, chloride, bromde, nethyl sulfate, etc. 25 The
cationic surfactants, if present, are usually added to solid conpositions
at a level of from0%to about 15% preferably from about 3% to about 15%
nore preferably from about 5% to about 150{ In liquid conmpositions. they
are usually enployed at |evel of from 0% Q) about 15% preferably from

about 0.5%to about 10% () O%@Wl?ﬁ%@es
PCT/ EP97/ 02239 15 I n general, e total anount single-long-chain cationic
surfactant is addedThe alkeayloaicohelst eath verimaryoland! secorsdaml @ndoalkesylt i on.
The foregoing Iguehi dopRisBSRdthg 18 ThAEPHi8ki08ld tiFeinialdué chlbe &iBiated
to an HLB within the range recited herein and used as the
5  viscosity/dispersibility modifiers in the compositions of the present invention.

{v) Branched Chain Alkoxylates

Branched chain primary and secondary alcohols which are available
from the well-known “OXO" process can be ethoxylated and employed as

10 the viscosity/dispersibility modifiers in the present compositions.

The ethoxylated nonionic surfactants summarized ‘hereinabove can
be usefully employed in the present compositions either alone or in specific
mixtures.

15
{3) Amine Oxides

Suitable amine oxides include but are not limited to those with one
alkyl or hydroxyalkyl moiety of about 8 to about 28 carbon atoms, preferably
from about 8 to about 16 carbon atoms, and two aikyl moieties selected from

20 the group consisting of alkyl groups and hydroxyalkyl groups with about 1 to
about 3 carbon atoms. Amineoxides, if employed, are generalily present in
solid compositions at a fevel-of from 0% to about 15%, preferably from
about 3% to about 15%; and in liquid compositions at a level of from 0% to
about 5%, preferably from about 0.25% to about 2%. The total amount

25 amine oxide is generally present in an amount effective to provide a stabie

compoaosition.
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5 alkyl cationic surfactant which is added to the conposition of the
present invention. The ranges do not include the anmount of nopnoester which
is already present in the diester quaternary anmoni um conpound. The | ong
chain group Rl err], of the single-Ilong-chain-alkyl cationic surfactant
general |y cOM@AT48Man al kyl ene group having from about 10 PEYVERIBBut 22
carbon atons, preferably fromabout 12 to about 16 carbon atons for solid
conpositions, and preferably fromabout 12 to about 18 carbon atons for

|l i quid conpositions. This R err] group can be attached to the cationic
nitrogen atomthrough a group containing ongy or nore, ester, am de, ether,
amne, etc., preferably ester, |inking groups which can be desirable for 15
i ncreased hydr ophi | i cPreferrsdogxampleabel ianyine eoxidessiamplpyatie nig e uyssente

preferably within ut th o op _at of. t.he nif Sui g abl e
bi odegr adabl e si Hb\%%%%ndf‘cﬁ% ng{ﬁbk%fe c"ie;({qs é’?ﬁ'tghs SPf é@?‘gﬁs sEJ @éﬁ'ﬁ'&enf‘?\%@%n
ester |inkage in didgtRyiies\amine oxide e bidqachydhsyettyl)bodecyRahine Noxidd, Bittstiyld
whi'ch is incorporated herein by reference. If the cor,resporég.i' n& non- 20
quat ernary ani neslogegylamingoxige, siprapylistiadecypmine, axider amefiylethylhexade-

aternary am ne§OSPe IO | e
250 Keep 1 heS antypmie okie, Sz hubRisn ity RENEE (iR, BRo NG M

the rinse so thataikyh@insethylamiresoxide.at i oni ¢ group. The conposition is.
buf fered .

(4) Eatty Acids
Suitable fatty acids include those containing from about 12 to about
10 25, preferably from about 13 to 22, more preferably from about 16 to about
20, total carbon atoms, with the fatty moiety containing from about 10 to
about 22, preferably from-about 10 to about 18, more preferably from about
10 to about 14 carbon atoms. The shorter moiety contains from about 1to
about 4, preferably from about 1 to about 2 carbon atoms. Fatty acids are
15 typically present at approximately the levels outlined above for amine oxides.
Fatty acids are preferred concentration aids for those compositions which

require a concentration aid and contain perfume.

Electrolyte Concentration Aids

20 Inorganic viscosity controt agents which can also act like or augment
the effect of the surfactant concentration aids include water-soluble,
ionizable salts. Such salts can also optionally be incorporated into the
compositions of the present invention. A wide variety of ionizable saits can

be used. Examples of suitable salts include but-are not limited to the halides

o
wn

of the Group {A and I{A metals of the Periodic Table of Elements, e.g.,
calcium chloride, magnesium chioride, sodium chloride, potassium bromide,
and lithium chloride. The ionizable salts are particularly useful during the
process of mixing the ingredients to make the compositions herein, and to

obtain the desired viscosity.
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(pH fromabout 2 to about 5, preferably ffomabdut 2 to about 4) to

mai ntain 25 an appropriate, effective charge density In the aqueous liquid
concentrate product and upon further dilution e.g., ‘'to forma | ess
concentrated product and/or upon addltlon to the rinse cycle of a laundry
process. WO 972272279 PCT/EP97/02239

PCT/ EP97/ 02239 16 The main function of the water-soluble cationic
surfactant is to lower the viscosity and/or increase the dispersibility of
the diester softener and it is not, therefore, essential that the cationic
surfactant itself have substantial softeni n?Zproperties, al t hough this may
be the case. Also, surfactants having 5 y a single |long al kyl chain,
presumabl y becauJbet ampuhtioé ignizabler salts wisedi dqpéndsvvanethe amoupt oxfcaativehe

di est e f ter act th a i ts,and/ or det t
bui 1 dor s hat | o IEARPPBARSTOR (ARt HTR. SopigtErer o sal bonbie Foga”"

Wi th ring struct yes céh'lﬁﬁsaﬁén %i‘dﬂsrtyrargaﬂ'&h' ut! 20 Q@Zéﬂdummombéhglﬁé?
G

and pyridiniumsalts having a 10 single (er -Cerr] alkyl chain can
al'so be used. Venyiliooppn).i prefasaply rfeamtabout 20 to about 11,000 ppm, by weight of

5 the composition.

Alkylene polyammonium salts can be incorporated into the
composition to give viscosity control in addition to or in place of the water-
soluble, ionizable salts described above. Additionally, these agents can act

10 as scavengers, forming ion pairs with anionic detergent carried over from
the main wash to the rinse and may improve softening performance. These
agents may stabilize the viscosity over a broader range N
of temperature, especially at low temperatures, compared to the inorganic
electrolytes. Specific examples of alkylene polyammonium salts include but

15 are not limited to llysine monohydrochloride and 1,5-diammonium-2-

methylpentane dihydrochioride.

1)) Stabilizers -

Stabilizers may also be optionally employed in the compositions of the

20 present invention. The term “stabilizer,” as used herein, includes

antioxidants and reductive agents. These agenfs are typicaily present at

levels of from 0% to about 2%, preferably from about 0.01% to about 0.2%,

more preferably from about 0.05% to about 0.1% for antioxidants and more

preferably from about 0.01% to about 0.2% for reductive agents. Stabilizer

25 ‘ use assures good odor stability under long term storage conditions. Further,

use of antioxidants and reductive agent stabilizers is especially critical for
unscented or low scent products.
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stabilize, e.g., imdazoline ring structures. 'Some al kyl imidazolinium
salts useful in the present invention have the general fornula: [err]
wherein Y[err] is -C(OQ-0 -0(OC -(O-NRerr]), or -N(Rlerr])-C(OQ- in
which R5 is hydrogen or a (Jerr]-Cferr] alkyl radical; Rerr |s a C[er ]
-Clerr] al kWOPHE2®al ; Rlerr] and Rlerr] 20 are each i nd®

selected fromR and R2 as defined herei nbefore for the single- Iong chai n
cationic surfactant with only one being R err]. Sonme al kyl pyridiniumsalts
useful in the present invention have the general formula wherein R err] and
X are as defined above. A typical material2®f this type is cetyl pyridinium
chl ori de. WO 97/ 42279 o i . "

PCT/ EP97/ 02239 17 ( 2Exmowleswianioxidastsawbish canbesmplayed imtheccqnapasitions

the addi tion pr SHARs SReAer SR AT pbv i R Tates to 8 HldBe b ghéorbiect e
al cohol's, fatty aefi, descoftit palraitatee propyl Galishay avéilablie frairk Eagtraae Chemieali al s
Products, Inc., under the trade names Tenox® PG and Tenox S-1; a mixture
5 of BHT (butylated hydroxytoluene), BHA (butylated hydroxyanisole), propyl
gallate, and citric acid, available from Eastman
Chemical Products, Inc., under the trade name Tenox-é:
butylated hydroxytoluene, available from UOP Process Division under the
- trade name Sustane® BHT; tertiary butylhydroquinone available from

10 Eastman Chemical

. Products, Inc. under the mark Tenox® TBHQ; natural tocopherols -available -
from Eastman Chemical Products, inc. under the mark Tenox® GT-1/GT-2;
 and butylated hydroxyanisole available from Eastman Chemical Products,

15 Inc., as BHA; long chain esters (Ca-C,;) of gallic acid such as dodecyl
gallate; Irganox® 1010; Irganox® 1035; Irganox® B 1171; Irganox® 1425;
irganox® 3114; Irganox ® 3125; and mixtures thereof; preferably Irganox®
3125, Irganox® 1425, Irganox® 3114, and mixtures thereof, and more
preferably irganox® 3125 alone or in combination with citric acid and/or

20 other chelators such as isopropyl citrate, Dequest® 2010 available from
Monsanto under the name 1-hydroxyethylidene-1, 1-diphosphonic acid

+ (etidronic acid), Tiron®, available from Kodak with a chemical name of 4,5-
dihydroxy-m-benzene-sulfonic acid/sodium salt, and DTPA®
.-(diethylenetriaminepentaacetic acid), available from Aldrich. The chemical

25 names and CAS numbers for some of the above stabilizers are tabulated

’

below.
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5 hereinafter described can be used as the nonionic surfactant. In general
ternms, the nonionics herein can be enployed in solid conpositions at a

| evel of from about 5% to about 20% preferably from about 8% to about 15%
and in liquid conpositions at a level of fromO0%to about 5% preferably
from about WOMBR® about 5% nore preferably from about OPCPERWMREBUt 3%
10 Suitable, water-soluble nonionic surfactants generally fall wthin the
scope of the following general fornula: Rerr]-Y-(Cerr]Herr]0)[err] -
Cerr]Herr]OH 15 wherein R err] for both solid and liquid conpositions is
sel ected fromthe group consisting of priggary, secondary and branched chain
al kenyl hydrocarbyl groups; and primary, secondary and branched chain

al kyl - and al kenyl - substituted phenolic hydrocarbyl groups; said

hydr ocar byl groups having a 20 hydr ocglgﬁl. égil n Ign Epgﬁ fﬁg ut 8 to
about 20, preferably fromabout 10 to ie g E?O Hbé’)BP
preferably theaimgidmr byl cbagINbengt [Rdgwifatiohgui d conpositions is from
about 16 to abouf I8 carbon atons and for soli1d conpositions form about 10

to about 14 carbon atoms. In the general formula for the ethoxylated
nonioni ¢ surfaglant s 6! N eded-Sold P! Crltfakis [fiethylene(3,5-di-tert-butyl-4
hydroxyhydrocinnamate)] methane

Irganox® 1035 41484-35-9 Thiodiethylene bis (3,5 - di - tert - buty! -
4 - hydroxyhydrocinnamate

10
lrganox® 1098 23128-74-7 N,N'-hexamethylene bis(3,5-di-tert-butyl-
' ' 4-hydroxy hydrocinnammamide
Irganox® B 1171  31570-04-4  1:1 Blend of Irganox® 1098

15 23128-74-7 and Irgafos® 168

Irganox® 1425 65140-81-2 Calcium bis[monoethyl(3,5-di-tert-butyl-
4-hydroxybenzyl)phosphonate}]

20 Irganox® 3114 27676-62-6  1,3,5-Tris(3,5-di-tert-butyl-4-hydroxyben-
zyl) -s-triazine-2,4,6-(1H, 3H, SH)trione

Irganox® 3125 34137-09-2 3,5-Di-tert-butyl-4-hydroxy-hydrocinnamic
acid triester with 1,3,5-tris (2-hydroxye-

235 thyl)-S-triazine-2,4,6-(1H,3H,5H)-trione

Irgafos® 168 31570-04-4 Tris(2,4-di-tert-butyl-phenyl)phosphite
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25 C(0)-, -C(ONR-, or —-C(ONR R, wherein'R, when present, has the
nmeani ngs gi ven herei nbefore, and/or R can be hydrogen, and z is at |east
about 8, preferably at |east about 10-11. Performance, and usually
stability of the softener conposition decrease when fewer ethoxyl ate groups
are present .WOVARRYNT7/ 42279 PCT/EF97/02239

PCT/ EP97/ 02239 18 The nonionic surfactants herein are characterized by an
HLB (hydrophilic-Iipophilic balance) of fromabout 7 to about 20,
preferably fromabout 8 to about 15. By defining R2 and the nunber of

et hoxyl ate groups, 5 the HLB of the surfachgnt is, for the nost part,
determ ned. However, it is preferred that for concentrated liquid
conposi tions, the norfxamplessof reduclive agepts includedbutt areanot lingitey thapdiume

groups and are rel atiyvely E{\lﬁf xyl ated Wiile sho - e N
surfactants havit??éoaﬁ‘f%fafa' 3&“@ \ 'ﬁﬁhag-ﬁ)@%ﬁ&ﬂﬂ?"&&?g’gs%i@ D?\(la’cfwuél tglgf%k ‘HLB,

they are not as i stabilityeof th ebmplotnds bhaebmpbeitiess h@reirt ban be improved by
vi scosity/dispersibility nodifiers are preferred over the other nodifjers

use of stabilizers, but in addition, the preparation of compounds used herein

5 and the source of hydrophobic groups can be important. Surprisingly, some

highly desirable, readily available sources of hydrophobic groups such as f

atty acids from, e.g., tallow, possess odors that remain with the compound

despite the chemical and mechanical processing steps which convert the

raw taliow to finished product. Such sources must be deodorized, e.g., by

10  absorption, distillation, stripping, etc., as is well known in the art. in addition,

-contact of the resulting fatty acyl groups to oxygen and/or bacteria must be

minimized by adding antioxidants, antibacterial agents, etc.

ADDITIONAL OPTIONAL INGREDIENTS
15 - Soil Release Agent
The composition of the present invention may optionally contain from
0.1% to 10%, preferably from 0.2% to 5%, of a soil release agent.
Preferably, the soil release agent is a polymeric soil release agent such as
onhe which contains copolymeric blocks of terephthalate and polyethylene
20 oxide or polypropylene oxide, cationic guar gums, and the like. U.S. Patent
No. 4,956,447, which is incorporated herein by reference, discloses some

preferred soil release agents comprising cationic functionalities.

_ A preferred soil release agent is copolymer having blocks of
25 terephthalate and polyethylene oxide which are comprised of repeating units
of ethylene terephthalate and polyethylene oxide terephthalate at a molar
ratio of ethylene terephthalate units to polyethylene oxide terephthalate units
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di scl osed herein for conpositions with higher |évels of perfunme. Nonionic
surfactants enployable in the present invention include but are not limted
to the follow ng exanples. In the exanples, the nunber of 15 ethoxyl
groups in the nolecule (EOQ is defined by an integer. (i) Straight-Chain.
Primary Al c W97/422M0xy| at es The deca-, undeca-, dodeca-, tRCY/ERRIODZRI® and
pent adeca- et hoxyl at es of n-hexadecanol, and n-octadecanol having an HLB
within the preferred 20 range are useful as viscosity/dispersibility

nodi fiers of the context of this invention. Preferred exanpl es of

et hoxyl ated primary al cohols useful hereihgas the viscosity/dispersibility
nodi fiers of the conpositions include but are not limted to

n- C[ er r] EQ( 10) :of drain rabopt 26171801 about 365t said \daledbylefie wixidedtenephthalateor

t heti | hol s.i.n the "tall ow'. ' th J | | 25
harein  Spoct f ontamigPelethins ping Bitcks heiG erelae e PR A B bR 15
tal I ow al cohol -30Q( {3 hbodN 2,008, | THE AdiediMdr WElghPlof this ¥ElMErS280lOrelease

PCT/ EP97/ 02239 19
agent is in the range of from about 5,000 to about 55,000.

Another preferred polymeric soil release agent is a crystaliizable
polyester with repeat units of ethylene terephthalate units containing from
about 10% to about 15% by weight of ethylene terephthalate units together
with from about 10% to about 50% by weight of polyoxyethylene giycol of

10 average molucular weight of from about 300 to about 6,000, wherein the
‘molar ratio of ethylene terephthalate units to polyoxyethylene terephthalate
units in the crystallizable polymeric compound is
between 2:1 and 6:1. Examples of this polymer include but are not limited to
Zelcon® 4780 available from DuPont and Milease® T available from ICI.

15  Highly preferred soil release agents are polymers of the generic formula (i)

o, |
X-(OCH-_,CHz),,(O-E:-R'-E—ORz)u(O-C{R'-C-O) (CH,CH,0-)-X (D)

20 in which X can be any suitable capping group, wherein each X is selected
from the group consisting of H, and alkyl or acyi groups containing from
about 1 to about 4 carbon atoms, wherein methyl is preferred. n is selected
for water solubility and is generally from about 6 to about 113, preferably
from about 20 to about 50. u is critical to liquid formulations having a

25 rélatively high ionic strength. The amount of material wherein u is greater
than 10 should be minimized, while there should be at least 20%, preferably

at least 40%, of material in which u ranges from about 3 to about 5.
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(ii) Straight-Chain. Secondary Al cohol Alkoxyldtes The deca-, undeca-,
dodeca-, tetradeca-, pentadeca-, octadeca-, and nonadeca- et hoxyl ates of

3- hexadecanol , 2-octadecanol, 4-eicosanol, and 5- 5 eicosanol having an
HLB within the preferred range are wuseful viscosity/dispersibility

nodi fiers | nWOh/48Mt ext of the present invention.. Exanpl esPGIERTARAY/| at ed
secondary al cohols useful herein as the viscosity/dispersibility nodifiers
of the conmpositions include but are not limted to: 2-Cerr] EQ(11);
2-Clerr]EQ(11); and 2-Clerr]EQ(14). 10 (iii) A kyl Phenol Al koxylates As is
the case of the al cohol alkoxylates, the hgxa- through octadeca-

et hoxyl ates of al kyl ated phenols, particul arly nonohydric al kyl phenol s,
having an 15 HLB w ﬂ'h'enRF hreoigties eareeelssem'glb/ dr4epbeniflene xgoieties. As used

vi scosi ty/ di spersi b.l modi, $. hexa- thro h, oct a -eth «at es
of p-tridecyl phdlfs¢m Wﬁ%’m a 80§ ;%@ﬁ FS arg, gspentia 9 192' E'Fgﬁ%ﬁ%frh?%ﬁ%% ei n.
Preferred exanpligferfo &ﬁ%@twﬁeélthélnﬂhﬁaehés s&efistlentifely BP1,4-phenylene

vi scosity/dispersibility nodifiers include but are not limted to:

p-tri decyl phenolmaieliest) Oarﬁieppad@i!YpeuhSilaBeﬁj'lwﬁ@n@ﬂheEqry@\e or alkarylene
5 moieties, alkylene moieties, alkenylene moieties, or mtxtures thereof.

Arylene and alkarylene moieties which can be partially substituted for 1,4-

phenylene include 1,3-phenylene, 1,2-phenylene, 1,8-naphtylene, -1,4-

naphthylene, 22-biphenylene, 4.4-biphenylene and mixtures thereof.

Alkylene and alkenylene moieties which can be partially substituted include-

10 ethylene, 1,2-propylene, 1.4-butylene, 1,5-pentylene, 1,6-hexamethylene,
1,7-heptamethylene, 1,8-octamethylene, 1,4-cyciohexylene, and mixtures.

thereof.

For the R' moieties, the degree of partial substitution with moieties:

15 other than 1,4-phenyiene should be such that the soil release properties of
the compound are not adversely affected to a significant degree. Generally,

the degree of partial substitution which can be tolerated will depend upon the -
backbone length of the compound, with longer backbones generally having
greater partial substitution for 1,4-pheneylene moieties. Usually, compounds

20 where the R' comprise from about 50% to about 100% 1.4-phenylene
moieties (from 0 to about 50% moieties other than 1,4-phenylene) have
adequate soil release activity. For example, polyesters with a 40:60 mole

ratio of isophthalic (1,3-phenylene) to terephthalic (1,4-phenylene) acid have
9dequate soil release activity. However, because most polyesters used in

25 fiber making comprise ethylene terephthalate units, it is usually desirable to.
minimize the degree of partial substitution with moieties other than 1,4-

phenylene for best soil release activity.
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It woul d be generally recogni zed by one df ordinary skill in the art that a
phenyl ene group in the nonionic formula is the equival ent of an al kyl ene
group containing from2 to 4 carbon atonms. For present purposes, nonionic
25 surfactants containing a phenylene group are considered to .contain an
equi val ent mowra279f carbon atons cal cul ated as the sum of pa¥nerecexzbon at ons
in the al kyl group plus about 3.3 carbon atons for each phenyl ene group.

WD 97/ 42279 PCT/ EP97/ 02239 20
(iv) Aefinic Al koxylates The al kenyl al cohols, both primry and secondary,
and al kenyl phenols corresponding to thosegdi scl osed herei nabove can be

et hoxylated to an HLB within the range recited herein and used as the 5

vi scosi ty/ di spePmifénablyt thetR! fmaieties congist entiplgsot (iens comptise 1908&ehd-

i nvention. (v) ra%&r}'ed Chai n Al kox Ié{ es .  Branched cheﬁi n primary and
secondary al cohReNYRNEROGHES ki § moiety is 1,4-pheneylene.

For the R? moieties, suitable ethylene or substituted ethylene moieties

©53 .include but are not limited to ethylene, 1,2-propylene, 1,2-butylene, 1,2-

hexylene, 3-meth6xy—1.2—propylene and mixtures thereof. Preferably, the R?

moieties are essentially ethylene moieties, 1,2-propylene moieties or

mixtures thereof. Inclusion of a greater percentage of ethylene moieties

tends to improve the soil release activity of compounds. Inclusion of a

10 greater percentage of 1,2-propylene moieties tends to improve the water
) solubility of the compounds.

The use of 1,2-propylene moieties or a simular branched equivalent is
desirable for incorporation of any substantial part of the soil release
15 component in the liquid fabric softener compositions. Preferably, from about
75% to about 100%, more preferably from about 90% to about 100%, of the
‘R? moieties are 1,2-propylene moieties. The value for each n is at least .
about 6, and preferably is at least about 10.

20 The value for each n usually ranges from about 12 to about 113.
Typically, the value for each n is in the range of from about 12 to about 43.
Cellulosic derivatives are also functional as soil release agents.
Examples of such agents include but are not limited to hydroxyethers of
cellulose such as Methocel ® available from Dow Chemical; and certain
25 'cationic cellulose ether derivatives such as Polymer JU-125®, JR-400®, and
JR-30M® available from Union Carbide.
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fromthe well-known "OXO' process can bé ethoxyl ated and enpl oyed as 10 the

viscosity/dispersibility nodifiers in the present conpositions. The

et hoxyl ated nonionic surfactants sunmmari zed herei nabove can be usefully
enpl oyed in the present conpositions either alone or in specific mxtures.
15 (3) Ani nWQ4298 Suit abl e ani ne oxides include but are HNERMH%d to

those with one al kyl or hydroxyal kyl noiety of about—8+to -about 28 c

atons, preferably from about 8 to about 16 carbon dtTH8,SHEEA HAS BSEN)
nmoi eties selected from20 the group consisting of |al kyl pgpagep and
hydr oxyal kyl groups with about 1 to about2g3 car bon ‘atons—AM-reoxtees

S,

r bon

| f

enpl oyed, are generally present in solid conpositions at a | evel of from 0%

to about 15% Pdditionalbyamplem abaeliulasict Bolypisnc 3aibielgase | 3ganty ingude
o Rbout 256 TIED; ot celbione O RARRABRI el IEIRIAR) ¥ | RRURA)
amount ef f ect i wretliylcaiuseder anistusdd thereofpwhereirosaid cellulosic polymer has a
viscosity in a 2% aqueous solution at 20°C of 15 to 75,000 centiposie. Other
effective soil release agents are cationic guar gums such as Jaguar Plus®
-available from Stein Hall and Gendrive 458® available from General Mills. A

more complete disclosure of highly preferred soil release agents is contained

W

in European Patent Application No. 185,427 to Gosselink which was
published June 25, 1986, and U.S. Patent No. 5,207,933 to Trinh et al
10 which issued May 4, 1993, both of which are incorporated herein by

reference.

Bacteriocides ,
Examples of bacteriocides which can be employed in the compositions of
15 the present invention include but are not limited to parabens such as methyl,
glutaraldehyde, formaldehyde, 2-bromo-2-nitropropane-1, 3-diol sold by
Inolex Chemicals under the trade name Bronopol®, and a mixture of 5-
chioro-2-methyl-d-isothiazoline-3-one and 2-methyl-4-isothiazoline-3-one
sold by Rohm and Hass Company under the trade name Kathon® CG/ICP.
20 Typical levels of bacteriocides used in the present compositions are about 1
ppm to about 2,000 ppm by weight of the composition, depending on the
type of bacteriocide selected. Methyl paraben is especially effective for mold
growth in aqueous fabric softening compositions with under 10% by weight
of the diester component. |
25
Silicones
Dimethyipolysiloxane (silicone) or modified silicone can be added to

the composition of this present invention, in order to enhance the softening

0. 25%
an

This Sheet Has Been Replaced
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WO 97/ 42279 ) ' PCT/ EP97/ 02239 21
Preferred exanpl es of am ne oxi des enployable in the present invention

i nclude but are not limted to dinethyloctylam ne oxide. diethyldecylam ne
oxi de,- bi s-(2-hydroxyet hyl ) dodecyl am ne oxi de, di nethyl dodecyl am neoxi de,
di propyl t et I'¥A8Y42R i ne oxi de, nethyl et hyl hexade- 5 cyl anPOPEPST02239

di net hyl - 2- hydr oxyoct adecyl am ne oxi de, and coconut fatty al kyI

di met hyl am ne oxide. (4) Fatty Acids Suitable fatty e
containing fromabout 12 to about 10 25, preferably Tﬂ‘gé%ﬁu‘g‘kﬁﬁm 22,
nore preferably fromabout 16 to about 20,34t otal carjoon atREREACERI t h t e
fatty noiety containing fromabout 10 to about 22, preferably from about 10
to about 18, rmprepprtyefaadabllagerfa’nsmmwflmet onsstonatedl queteriry arhmosium he
shorter noiety c |ns fr bout 1 to about 4, preferably fromabout 1 to
about 2 carbon %ﬁ ri"—'ét?t(ﬁﬂiﬁ ds are 15 typically present at

appr oxi mat el y t hndtAySiIFsiYhhé BF% AR’ Scohl) ASVIRS'4!GRco téﬁ’z@%@@o are
preferred concentration aids for those conpositions | c quire -
concentration atps a6 Coistpreferres f une.

5
Modified silicones useful in the present invention include, for example,
polyoxethylene modified silicone and ‘amino-modified silicone, wherein the
amount of the modification is preferably less than 10%.
10 It is preferable that dimethylpolysiloxane or modified silicones are

emulsified with a polyoxyethylene-type nonionic surfactant or a
monoalkyicationic-type or dialkylcationic-type cationic surfactant prior to their
use,

15 Other Optional Comgonents _
The present invention can include other optional components

conventionally used in textile treatment compositions, for example, colorants,
preservatives, optical brighteners, opacifiers, fabric conditioning agents,
surfactants, stabilizers such as guar gum, anti-shrinkage agents, anti-wrinkle

20 agents, fabric crisping agents, anti-spotting agents, fungicides, anti-corrosion
agents, antifoam agents, and the like.

An optional additional softening agent of the present invention is a

nonionic fabric softener material. Typically, such nonionic fabric softener

25 materials have an HLB of from about 2 to about 9, more typically from about
3 to about 7. Such nonionic fabric softener materials tend to be readily
dispersed either by themselves, or when combined with other materials such

as single-long-chain alkyl cationic surfactant, mixture with other materials as

set forth hereinafter, use of hotter water, and/or more agitation.

This Sheet Has Been
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El ectrol yte Concentration A ds 20 ' Inorganic viscosity control agents
whi ch can also act |ike or augnent the effect of the surfactant
concentration aids include water-soluble, ionizable salts. Such salts can
al so optionally be incorporated into the conpositions of the present

i nvention. AW9%4229%ri ety of ionizable salts can be used. BEZAMPPM2Y;
suitable salts include but are not limted to the halides 25 of the G oup
1A and I1A netals of the Periodic Table of Elenents, e.g., calcium

chl ori de, magnesi um chl oride, sodium chloride, potassium brom de, and
lithiumchloride. The ionizable salts are garticularly useful during the

process of mxing the ingredients to nmake the conpositions herein, and to
obtai n the desirBdgenesighsiheymaterialgpssipetegosiould be relatively crystalline, higher

PCT/ EP97/ 02239 2 URhe Welal Qt'i*ﬁeﬁjv _-,qﬁ%gwgs on the anount
of active i ngredﬁgir&ﬁg' Ee'(s@dglbné)ghg&cggﬁggéﬁeﬁons. ége?éa evel s of salts
used to control the conposition viscosity are fromabout 20 to about 20, 000

parts per

The level of optional nonionic softener in the solid composition is

5 typically from about 10% to about 40%, preferably from about 15% to about
30%, and the ratio of the optional nonionic softener to the ester quaternary
(TEQ) of the present invention is from about 1:6 to about 1.2, preferably from
about 1:4 to about 1.2. The level of optional nonionic softener in the liquid
composition is typically from about 0.5% to about 10%, preferably from

10 about 1% to about 5%. Preferred nonionic softeners are fatty acid partial
esters of polyhydric alcohols, or anhydrides thereof, wherein the alcohol, or
anhydride, contains from 2 -to about 18, preferably from 2 to about 8,
carbon atoms, and each fatt acid moiety contains from about 12 to about 30,
preferably from about 16 to about 20, carbon atoms. Typically, such softener

15 contain from about one to about 3, preferably about 2 fatty acid groups per

molecule.

The polyhydric alcohol portion of the ester can be ethylene glycol,
glycerol, poly (e.g., di-, tri-, tetra, penta-, andfor hexa-) glycerol, xylitol,
20 sucrose, erythritol, pentaerythritol, sorbitol or sorbitan. Sorbitan esters and
polyglyceroi monostearate are particularly preferred. The fatty acid portion of
the ester is normally derived from fatty acids having from about 12 to .about
30, preferably from about 16 to about 20, carbon atoms, typical examples of
said fatty acids being lauric acid, myristic acid, paimitic acid, stearic acid
25 and behenic acid.

This Sheet Has Been RTlaced
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mllion (ppm), preferably fromabout 20 to’about 11,000 ppm by weight of 5
t he conposition. Al kylene polyammonium salts can be incorporated into
the conposition to give viscosity control in addition to or in place of the
wat er- sol ubl e, ionizable salts described above. Additionally, these agents
can act 10 XO¥@¥Bngers, forming ion pairs with anionic decEERpO23zarri ed
over fromthe main wash to the rinse and may i nprove softening performance.
These agents nay stabilize the viscosity over a broader range of
tenperature, especially at |ow tenperatures, conpared to the inorganic

el ectrolytes. Specific exanples of al kyl engzpol yammoni um salts include but
15 are not Iimted to |-1ysine nonohydrochloride and 1 ,5-di amoni um 2-

met hyl pent ane di hydr diighty pireferred optiongk ndriivric sofierng laigentsesrsploygblelis thebe

optionally enplaoyed i.n th 0si tions of e vent.i.on. The'
CBrm st abi 1| 2 dresentdniinh TERGT, buf B3 i STAEH 30 he HORER shEre uhich AL
agents. These a@%tsrﬁear@rtymtmlérwdaétesﬁ%brﬂbl | aN&@tise GlycéfoP BLR16. [SorBRa UL
2% preferably fromabout 0.01%to about 0.2% nore préferably from about

0.05%t o about Ovhigh jsotypigally Brapgased bv&lnmcaiswc;bwémeam@n pf gleress manhen 1% -
to about 0. 205/0 f qeh&ﬁ%‘f&& i Weﬁmﬁ fa%“t?c}?)' {o forin mixtures of 1,4- and 1,5-sorbitol

anhydrides and small amounts of isosorbides. An exemplary process is
described in U.S. Patent No. 2,322,821which is incorporated herein by
reference. The foregoing types of complex mixtures of anhydrides of sorbitol
are collectively referred to herein as “sorbitan”. Further, one of ordinary skil
10 in the ant will recognize that this “sorbitan” mixture will also contain some

free, uncyclized sorbitol.

Preferred sorbitan softening agents can be prepared by esterifying
the “sorbitan” mixture with ‘a fatty acyl group in standard fashion, e.g., by

15 reaction with a fatty acid halide or fatty acid. The esterification reaction can
occur at any of the available hydroxyl groups, and various mono-, di-, etc.,
esters can be prepared. Mixtures of mono-, di-, tri-, etc., esters almost
always resuit from such reactions, and the stoichiometric ratios of the
reactants can be simply adjusted to favor the desired reaction product.

20

For commercial production of the sorbitan ester materials,
etherification and esterification are generally accomplished in the same
processing step by reacting sorbitol directly with fatty acids. Such a method
is described more fully in MacDonald; “Emuisifiers:” Processing and Quality

25 Control:, Journal of the American Oil Chemists' Society ,Vol.45, October
1968. Details, including formulas of the preferred sorbitan esters, can be
found in U.S. Pat. No. 4,128,484, which is incorporated herein by reference.
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25 use assures good odor stability undér long term storage conditions.
Further, use of antioxidants and reductive agent stabilizers is especially
critical for unscented or |ow scent products. WO 97/ 42279

PCT/ EP97/ 02239 23 Exanpl es of antioxidants which can be employed in the
conposi t i onsWOPTRE present invention include but are not IW?&F%"@’?’B a

m xture of ascorbic acid, ascorbic palmtate, propyl gallate, avail able
from East man Chem cal Products, Inc., under the trade nanes Tenox[err] PG
and Tenox S-1; a mxture 5 of BHT (butyl ated hydroxytol uene), BHA

(butyl at ed hydroxyani sol e), propyl gallategzand citric acid, available from
East man Chem cal Products, Inc., under the trade name Tenox-6: butyl ated
hydr oxyt ol uene, Cantain detivativesrefUube priefrreest sprbitasi esteisn besein. respeciady thene

Sust ane[ err] BHI; ridar t rogui e avaj . . n
Chemi cal Pr oductlg‘,"gfn%tbgm%’gg tﬁ%%\ég 'r'%' ‘Iﬁrg’(r?\%x’[ @r'ﬁ*@gﬁ%&hﬁ%ﬂ%ﬂf@@%p erol s
avai |l abl e more of the unesterified -OH groups contain one to about twenty
oxyethylene moieties [Tweens®] are also useful in the composition of the
5 present invention. Therefore, for purposes of the present invention, the term

- “sorbitan ester” includes such derivatives.

For the purposes of the present invention, it is preferred that if
 sorbitan esters are empioyed, that a significant amount of di- and tri-
10 - sorbitan -esters are present in the ester mixture. Ester mixtures having from
20-50% di-ester and 10-35% of tri- and tetra-esters are preferred.
Commercially available material, such as sorbitan mono-ester (e.g.,
" monostearate), contains signiﬁcant amounts of di- and tri-esters and a
typical analysis of sorbitan monostearate indicates that it comprises about
15 27% mono-, 32% di- and 30% tri-- and tetra-esters. Commercial sorbitan
. monostearate therefore is a preferred material. Mixtures of sorbitan stearate
and sorbitan paimitate having stearate/palmitate weight ratios varying
between 10:1 and 1:10, and 1,5-sorbitan esters are useful. Both the 1,4- and

1,5-sorbitan esters are also useful herein.

20

Other useful alkyl sorbitan esters for use in the softening
compositions herein include sorbitan monolaurate, sorbitan monimyristate,
sorbitan monopalmitate, sorbitan monobehenate, sorbitan monooleate,
sorbitan dilaurate, sorbitan - dimyristate, sorbitan dipalmitate, sorbitan
25 .tiistearate, sorbittan dibehenate, sorbitan dioleate, and mixtures thereof, and
mixed tallowalkyl sorbitan mono- and di-esters. Such mixtures are readily
prepared by reacting the foregoing hydroxy-substituted sorbitans, particularly
the 1,4- and 1,5-sorbitans, with the corresponding acid or acid chioride in a

simple esterification reaction.
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from East man Chemical Products, Inc. undér the mark Tenox GI-1/GI-2; and
butyl at ed hydr oxyani sol e avai |l abl e from East man Chem cal Products, 15

Inc., as BHA; long chain esters (CJerr]-Clerr]) of gallic acid such as
dodecyl gallate; lIrganox[err] 1010; I|rganox) 1035; Irganox[err] B 1171,

| rganox l42@psmmzpamox|[err] 3114; Irganox [err] 3125; and rAcTEPB®R29Ner €of ;
preferably Irganox 3125, Irganox 1425, Irganox 3114, and m xtures thereof;
and nore preferably Irganox[err] 3125 alone or in conmbination with citric
acid and/or 20 other chelators such as isopropyl citrate, Dequest 2010
avai |l abl e from Monsanto under the nane 1-Rydroxyethylidene-1,

1- di phosphonic acid (etidronic acid), Tiron[err], avail able from Kodak w th

a chem cal nandt &f todbé reatighizedo vf coursenthan eoswidrcial materiads prepacediin this sal t,
and DTPA[ er.% di et hyl enet ri am_nepent aa%glt iC aci_d&, avail abl e_f ron}
Al drich. The cHEaMRef WL comprise Hiduress UsHRe coMaiping JRINos PIORRMIARS, @

stabilizers arg t sstois! & : 24 e struct the like.
PCT/ EPS7/ 02239 Zﬁﬁéﬁ&@ | Rty acidsY\Poljfiet< 4éSkorbide structures, and the like

in the present invention, it is preferred that such impurities are present at as

5 low a level as possible.

The preferred sorbitan esters can contain up to about 15% by weight

of esters of the C,, - C,¢ and higher, fatty acids, as well as minor amounts of

- Cq, and lower, fatty esters. Glycerol and polyglycerol esters, especially

10 glycerol, diglycerol , triglycerol, and polyglycerol mono- and/or di-esters,
~~ preferably mono-, are preferred herein. Glycerol esters can be prepared from

* naturally occurring triglycerides by normal extraction, purification and/or

- interesterification processes: or by esterification processes of the type set
forth hereinbefore for sorbitan esters. Partial esters of glycerin can also be

15 ethoxylated to form usable’ derivatives that are included within the term

“glycerol esters.”

Useful glycerol and polyglycerol esters include mono-esters with
stearic, oleic, palmitic, lauric, isostearic, myristic, and/or behenic acids and
20 the diesters of stearic, oleic, palmitic, lauric, isostearic, behenic, and/or

myristic acids. Typical mono-ester contains some di- and tri-ester, etc.

The “glycerol esters” also include the polyglycerol, e.g., diglycerol

'through octaglycerol esters. The polyglycerol polyols are formed by

25 .condensing glycerin or epichlorohydrin together to link the glycerol moieties
via ether linkages. The mono- and/or diesters of the polyglycerol polyols are
preferred, the fatty acyl groups typically being those described hereinbefore

for the sorbitan and glycerol esters.
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Chemi cal Name used in Code of Federal Antioxidant CAS No.

Regul ations 5 |Irganox 1010 6683-19-8 Tetraki s

[ met hyl ene(3, 5-di-tert-butyl -4 hydroxyhydroci nnamate)] net hane |rganox 1035

41484-35-9 Thiodi ethylene bis (3,5 - di - tert - butyl - 4 -

hydr oxyhydr oov@psd2e®e 10 | rganox 1098 23128-74-7 N, N - hBSHERY333% ne

bi s(3,5-di-tert-butyl- 4-hydroxy hydroci nnanmam de |Irganox[err] B 1171

31570-04-4 1:1 Blend of Irganox 1098 15

23128-74-7 and Irgafos 168 |rganox 1425 65140- 91- 2{ THif SHERR HAS BEEN

bi s[ nonoet hyl (3, 5-di -tert-butyl- 4-hydroxybgnzyl ) phosphonat REPLAQOED

| rganox[err] 3114 27676-62-6 1,3,5-Tris(3,5-di-telt=puryr=2-nydroxyben-

zyl) -s-triazine- 2, 4, Thé 1pidsesiH indtioni wik mowahexiligspated bg4ther -follpwing

3,5-Di-tert-butyl -4- h..droxx- h}/droci nnam c acid triester with 1,3,5-tris

(2- hydr oxye- 25 nhonlimiting examptes. thyl)-S-triazine-2,4,6-(1

H 3H;5H)-trione Irgafos 168 31570-04-4

Tris(2,4-di-tert-butyl-phenyl)phosphite ) .
Example 1 Process for Preparing 90% Active Softening

5 Composition

Balance of materials - TEEA

BHT : : = 142¢

Hypophosphorous acid (50% solution) = 1.24g
10  Distilied Tallow ofr Cy-C,g With = 710g

C,s Unsaturated Fatty Acid

Triethanolamine (TEA) ' o= 231.89

TEEA (a fatty acid ester amine of TEA) was prepared in a 2L-resin kettle
15 connected to an overhead stirrer, three-ball Snyder column, addition funnel,
distillation setup, nitrogen sparge and temperature control. The system was

vacuum-leak tested before starting the experiment.

Molten fatty acid, antioxidants and hypophosphorous acid were charged to
20 the reaction flask and kept at 65-75°C under nitrogen. The reaction
apparatus was then purged by pulling vacuum to 29" Hg and breaking
vacuum with nitrogen three times in order to remove any air in the system.
TEA was then added and after addition, the reaction mixture was heated up
with a ramp rate of 1.75°C per minute. As the reaction temperature reached
25 .105°C, vacuum was pulled to 26" Hg and the reaction was continued heating
up to 195-200°C. At this temperature and pressure, the reaction was held
for approximately 20 minutes. Free fatty acid was approximately 0.07
meqg/g. Moisture level should be <0.1% or drying may be required prior to

quaternization.

This Sheet Has Been Reﬂlaced
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Exanpl es of reductive agents include but are not limted to sodium

bor ohydri de, sodi um bi sul fi de, hypophosphorous acid, and m xtures thereof.
The stability of the conpounds and conpositions herein can be inproved by
use of stabwboozex® but in addition, the preparation of c&apERId223ased
herein 5 and the source of hydrophobic groups can be inportant.
Surprisingly, sone highly desirable, readily avail abl e sources of
hydrophobi c groups such as f atty acids from e.g., tallow possess odors
that remain with the conpound despite theqehem cal I BE
processi ng steps which convert the raM/ta? owto flrlsﬁggﬁgggégg g&:h
sources nust be deodorized, e.g., by 10 absorption, stB

stripping, etc. . contact of the
resul ting fatt SRS L il o s WSO e i ni ni zed by
addi ng anti oxi dags, antl bact erial agent s, etc. ADDI Tj@\@é OPTI ONAL

| NGREDI ENTS 15 Soil Rel ease Agent

Isopropanol = 41.3g
5 DMS = 62.19
EDTA (40% solution) = 0.26g
BHT : = 0.21g

TEEA was charged into the reactor and heated to 80°C under nitrogen, and
dried for approximately 30 minutes. The dried TEEA was then cooled to .
10 60°C after which the isopropanol was added (5% batch weight). The heat
mantle was then removed and the DMS was added dropwise over a time
period of about 20 minutes. The reaction temperature increased from about
50°C to 85°C because of the exotherm. The contents of the reactor were
then aliowed to digest at 85-90°C for approximately two hours. EDTA and
15 BHT were then added, and the remaining isopropanol {5%) was added to

the mixture.

The resuitant product had the following characteristics:

Appearance: viscous liquid at room
20 temperature
Solvent: isopropanol (IPA)
Activity: _ 90% active
Color (Gardener scale): 2
_ pH (1% in 50/50 IPA:water): 34
25 Specific Gravity: 0.978g/cc
Cloud Point: 38-39°C
" Pour Point: 19-21°C
- Water: 0.5% or less
Ester distribution (Wt%) mono: ditriis 26.5:569.5: 10.5

Th1s Sheet Has Been RTi ced




The conposition of the present invention ray optionally contain fromO0.1%
to 10% preferably fromO0.2%to 5% of a soil release agent. Preferably,
the soil release agent is a polyneric soil rel ease agent such as one which
cont ai ns copol yneric bl ocks of terephthal ate and pol yet hyl ene 20 oxi de or
pol ypr opyl ene %ﬂ’@'éz,"%ati onic guar guns, and the |ike. U S. PSTERITWI9
4,956, 447, which is incorporated herein by reference, discloses sone
preferred soil release agents conprising cationic functionalities. A
preferred soil release agent is copol yner having bl ocks of 25

t erepht hal ate and pol yet hyl ene oxi de whi ch @7 conprised of repeating units
of ethylene terephthal ate and pol yet hyl ene oxi de terephthal ate at a nol ar
ratio of ethylene terephthalate units to pol yethylene oxide terephthal ate
units SUBSTI TUTE SHEEEJ: . '
BCT] Epov) 03256 567 SPOTng Y & furkbby of toffberbite of 8"9?5’:’r8g,“°téai d pol yet hyl ene
oxi de terephthal ate contai ni ng pol yet hyl ene oxi de bl ocks havi ng nol ecul ar
wei ghts of from about

Viscosiity vs Temperature Profile
TEQ

b}

5000
3000 -
" .\
Z 1000
= 500 \k\\“
1o § 300 \
2 a0 : ‘<;\‘
. 100
30 35 40 45 50 55 60 65 70
Temperature (°C) TEQ
15 BROOKFIELD LVT DV-II-CP, RPM 0.3-1.5
> SPINDLE # 41
Example 2 - "Standard” Rinse Cycle Softener Formulation (7.5% Active):
20 Raw Materiais:
Quaternary salt of the present invention 8.40%
Di-water 91.60%
1 N HCI pH 2.7 -3.2
.Fragrance g.s.
25 Dye/colorant q.s.
Anti-microbial g.s.
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300 to about 2,000. The nol ecul ar wei ght ‘of this polyneric soil rel ease
agent is in the range of from about 5,000 to about 55,000. 5 Anot her
preferred polyneric soil release agent is a crystallizable polyester with
repeat units of ethylene terephthalate units containing fromabout 10%to.
about 15% bwow#432m® of et hyl ene terephthal ate units toget heGTEBRZA2289 om
about 10%to about 50% by wei ght of pol yoxyethyl ene glycol of 10 average
nmol ucul ar wei ght of from about 300 to about 6,000, wherein the nolar ratio
of ethylene terephthalate units to pol yoxyet hyl ene terephthalate units in
the crystallizable polyneric conmpound is ween 2:1 and 6:1. Exanpl es of
this polyner include but are not limted t0O Zelcon[err] 4780 available from
DuPont and M | e@seheht avner Wwibetwben a5 £5id 60°C. qulnrhefheaeﬂe/aatedtcsaishnméease
agents are polyrrers of the generic formula (l): r]. 20 in which X can be

any suitabl e capdpPsRy apdoagdi @ePH Bher x 32 Vé'ﬁl écNeﬁq r ¥ the wagmpd
consi sting of Hg mﬁéﬁleﬁkké’dlt tﬁéyécn&if“ Rﬁatgp%ﬂenhgﬂ?ter{cgfghabﬂ%nténhg gbout

4 carbon atons, nmethyl 1s preferre for wate
solubility and temperatreldf s+ 6ﬂ?abo®oolah90d19¢mabnl\&8ile pgitdtinga b Bplubitizen

2 i i i I h
about 20 to ? bo?rggg%ce lfnt'o%hg gloﬁér?e?r dlspersloﬂ %t %DL(? ' IR& Jeoannsd pfae\éeR/%tlve as .
desired. Adjust weight with Dl-water. Dispersion is storage stable within a
temperature range of 4 to 50°C.

Example 3 - “Ultra” Rinse'Cycle Softener Formulation (24% Active):
10 Raw Materials:

Quaternary salt of the present invention 26.80%

Di-water : 73.20%
1 N HCI pH 2.7 -3.2
10% aqueous Calcium Chloride (CaCl,) solution

15 Fragrance q.s.
Dye/Colorant g.s.
Anti-microbial q.S.

Preheat Dl-water to 50-60°C. Charge Dl-water to mixing vessel and acidify
20 watertoa pH of 2.7 - 3.2 with 1 N HCl. Add the wanmned quaternary salt to
the acidified water with agitation while maintaining a temperature of 50 -
60°C. After addition of 73% of active, add CaCl, solution to the stirring
dispersion. Make a second salt addition after 84% of active is added, and a
third minor salt addition at completion of actives addition. Continue agitation
t-o insure a smooth, homogeneous dispersion. Cool to 40°C with agitation.

~N
(¥

Solublize fragrance into the softener dispersion. Adjust viscosity to the
desired level with addition of CaCl, solution. Add color and preservative.

SUBSTITUTE SHEET (RULE 26)



25 relatively high ionic strength. The anount ‘of material wherein u is
greater than 10 should be mnimzed, while there should be at | east 20%
preferably at |east 40% of material in which u ranges fromabout 3 to
about 5. WD 97/ 42279

PCT/ EP97/ 02230923 R[err] nvieties are essentially 1,4- pReHFFEqe29

noi eties. As used herein, the term"the R err] noieties are essentially

1, 4- phenyl ene noi eties" refers to conmpounds where the R err] noieties
consist entirely of 1,4-phenylene noieties, or are partially substituted

wi th other arylene or alkarylene 5 noietiegg al kyl ene noieties, alkenylene
noi eties, or mxtures thereof. Arylene and al karyl ene noi eti es which can be
partial ly substi tAdjest fveight, vithoH¥rwatene iDisperdionl is- stheage ai@ble within a

1, 2: phenyl ene, 1,8-naphtylene. -1, 4- thyl ene, 2 2-hiph I . .
4, 4- bi phenyl ene atﬁﬂ’qﬁ?%f'fﬁ é@"qehé’ie‘gf' : g%@y?&n@“aﬁﬁe%ﬁ\@?ﬁl @Rél %%@#ﬁ%’gg'
whi ch can be par tdigpérgions ontdinihg 28-40% Wittived @an Hehghsiiytorrhuidtdd epiplaitR
1. 4:butyl ene, 1.5-pentylene. 1, 6-hexanethyl ene, 1,7-heptanethylene,

h
1, 8- oct anet hy| endechnigues, simiieia hese shewa aReve.ur es

5
Example 4 Ultra Rinse Cycle Softener Formulation (28% Active)
Raw Materials:
Quaternary salt of the present invention 156g
Di-water 315g
10 1 N HCI pH 2.7 - 3.2
1 0%'aqueous Calcium Chiloride (CaCl,) solution
Fragrance g.s.
Dye/Colorant q.s.
Anti-microbial g.s.
15

The Dl-water is preheated to 50-60°C and charged to the mixing vessel and
acidified to a pH of 2.7-3.2 with 1N HCI. The molten quaternary salt is then
slowly added to the mixing vessel with mixing while the temperature is
maintained at about 60°C. The mixture is then cooled to 40°C with agitation
20 wherein the fragrance solubilized into the softener dispersion. The viscosity
is then adjtisted to the desired level with addition of CaCl, solution, and color
and preservatives added. Lastly, the weight is adjusted with Di-water. The

dispersion is storage stable within a temperature range of 4 - 50°C.
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t her eof .

degr ee.

backbones general |y having greater
noi eti es.

t o about

t han 1, 4- phenyl ene) have adequate soi

General ly,

Usual |y,
100%

t he degree of parti al

For the Rlerr] noieties, the dégree of partial
noi eties 15

substitution with
ot her than 1, 4-phenyl ene shoul d be such that the soi

properties of the conpound are not adversely affected to a significant

rel ease

substitution which can be
tol erat ed wod74a2Empend upon the backbone |ength of the conffMRI?O%RPY h | onger

parti al

pol yesters with a 40:60 nole ratio of
terephthalic (1, 4-phenylene) acid have adequate soi

However,

because nost pol yesters used in 25

terephthalate units, it

parti al

substitution with noieties other than 1,4- phenyl ene for

r

substitution for

1, 4- pheneyl ene
conpounds 20 ,where the Rl err] conprise from about 50%

1, 4- phenyl ene noieties (fromO to about 50% noi eti es ot her
& ease activity. For exanple,

i sophthalic (1, 3-phenylene) to
rel ease activity.

fiber

maki ng conprise ethyl ene

is usually desirable to mnimze the degree of

rel ease activity. SUBSTI TUTE SHEET ( RULE 26)

VISCOSITY PROFILE AS A FUNCTION OF TIME AT
DIFFERENT TEMPERATURES

VISCOSITY AS A FUNCTION OF TIME AT DIFFERENT
TEMPERATURES FOR A 28% DISPERSION OF

ARMOSOFT TEQ
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WD 97/ 42279 ' ‘ PCT/ EP97/ 02239 28
Preferably, the Rl err] noieties consist entirely of (i.e., conprise 100%
1, 4- phenylene noieties, i.e., each Rerr] noiety is 1, 4-pheneyl ene. For
the Rlerr] nmoieties, suitable ethylene or substituted ethylene noieties 3
incl ude but aW@%@2™inited to ethylene, 1,2-propylene, 1,2-BRIEPPURRS 1 2.
hexyl ene——3-nethoxy-1,2-propyl ene and m xtures thereof. Preferably, the R2
noieties are essentially ethylene noieties, 1,2-propylene noieties or

m xt ur es ltl'ﬂlﬁmnljumswsiw)n of a greater percentagef dH|Sekfytene.lni eti es
tends to iy '8l rel ease activity ofq conpgqunds. a 10
greater percentage of 1,2-propylene noieties tends to—i
solubility of the compounds. The use of 1, 2-propyl ene noietie )
br anched equivaleg%angmgesirable for incorporation of any substantial part
of the soil relead® ¥ ‘conponent in the liquid fabric softener
conpositions. Preferably, fromabout 75%to about 100% nore preferably
from about 90%to about 100% of the R[erng noi eties are 1, 2-propyl ene

moi eties. The val e fof t@%i sefteringicarapaaitionwith impreued piabNity: and softening

| east about 105 2Bertormance Whick2blfphi9ss Wbt oHBhIY CREARS GRAThARPY 12

to about 113.

quaternary ammonium salt having mono-, di-, and tri-ester components of

the following formulae (1) - (I11):

B n} .
10 0 [RCOHCHL % CH, CH, OH .
H O H,C-H,e” \CH3 1| X
— 'O : I -
15 . |
(ny |R-C-O- HZC-HZC\.N/CHZCHZ OH .
R-C-O- H,C-H,C” \cH3 X
20 o)

F("3 H

() | R-C-O-H,C-H,C CH,CH,-O-C-R | *

2 | v
25 ‘//N\\\

R-C-O- H,C-H,C CH, X
"0
- -
R

SUBSTITUTE SHEET (RULE 26)



Typically, the value for each nis in the rangée of fromabout 12 to about
43. Cellulosic derivatives are also functional as soil release agents.
Exanpl es of such agents include but are not limted to hydroxyethers of
cel lul ose such as Methocel [err] available from Dow Chem cal and certain

25 cationiwo8®42219 ose et her derivatives such as Pol BCEEPHIOENP |
JR- 400ferris—and—JR-30M-avai | abl e from Uni on CafByge. 142D 79
PCT/ EP 39 29 Additional exanples of cellulqdsic pgtm_rﬁﬁEDc soil rel ease
agent SG ﬂﬁ mum cel lul ose,  hydroxyprop gtTel ul ose,
hydr ox ul ose, or mxturesghhereof wherein said cellulosic

pol ymer has a viscosity in a 2% aqueous solution at 20[err]C of 15 to
75, 000 centi posyisereid bach R cahf lbe tthe esas lor rdﬁfemataaageistrepwsenm bpniac guar

gums such as Jaguar s available from Stein and ndr
avai | abl e from@ﬁ@ﬁuéﬁdum upsubstityted hydmegraaner %aé]haymge ﬁg%ﬁﬁ‘%"

f d I '
preferred sof| Jiieashy 9Aeidind Yahid'oR 13F! bBuFgD HBeABONA6E bl isad | on

diester component (1l) compnses greater than about 55 wt% and the triester
5 component (lil) comprises less than about 25 wt% based on the total
amount of the quaternary ammonium salt.

2. The softener composition of claim 1 wherein the cisftrans isomer ratio
of said quaternary ammonium salt is the range of from about 80/20 to 85/5.

10
3. The softener composition of claim 1 wherein the cis/trans ratio is
greater than 80/10.
4. The softener composition of claim 1 wherein said quaternary

1S ammonium salt comprises 3 -50% by weight based on the total weight of the

composition.

5. The composition of claim 1 wherein said quaternary ammonium salt
comprises greater than about 55 wt% diester component (i) and less than

20 about 20 wt% triester (ill) component.

6. The composition of claim 1 wherein said quaternary ammonium salit
comprises greater than about 80 wt% diester component () and less than

about 15 wt% triester (Ill) component.

(3]
W

7. The composition of claim 1 wherein said R groups represent a
hydrocarbon radical having from 16 to 22 carbon atoms and an lodine value
from about 30 to about 60.

Thls Sheet Has Been Reilaced
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publ i shed ‘June 25, 1986, and U.S. Patent No. 5,207, 933 f{{ i .
whi ch issued May 4, 1993, both of which are incorporat eJmﬂur"u"lmuum"llyo
ref erence. Bacterioci des Exanpl es of bacteriocides which*caf be enplsoyed in
t he conpositions of 15 the present invention include but are not limted.
t o parabens W@8M2® net hyl , gl utaral dehyde, fornmal dehyde, FPCI/EP97/02239
2-brono-2-nitropropane-1, 3-diol sold by Index Chem cals under the trade
name Bronopol, and a mxture of 5- chl oro-2-met hyHis4sHeat sazegh e- 3, -one
and 2-net hyl -4-isot hi azol i ne-3-one sold by Rohnj and E @ under the
trade name KathonO CG I CP. 20 Typical leyal s A} ldes_uged in the
present conpositions are about 1 ppmto about 2,000 ppm by wei ght of the
conposi tion, defendiTie momgusitioppef alaibadt ehieczin deaid eRegtatyys Mepréseant par aben

i s.especially effectiye for,. d.grow h,i uequs fabric softenin

conposi tions wi ?Yﬁﬂﬁﬂé?"l‘@%cg&? mﬁ%?ﬁo_m Z)¢ ?‘%2@'36{0"8&%??"@ o?ﬂat?td.m lue

Si licones D netfyhidHos b exapsut(sg.l i cone) or nodified silicone can be added
tothe conposition of this present invention, in order to enhance the

sof t eni ng

5 9 A process for the preparation of a quaternary ammonium salt which
comprises reacting, at a temperature of from about 170°C to 210°C:
1) a C,, - C,, substituted or unsubstituted fatty acid or mixture of
fatty acids having an lodine Value of from about 20 to about

90, and having less than about 20% trans double bonds, with

10 )] an alkanolamine of the formuia:
R-N-R,
|
R,
15

wherein R, R, and R, are independently selected from C, - C, hydroxyalkyl
groups, wherein the molar ratio of said fatty acid to alkanol amine is from
about 1.6 - 1.8, and wherein said reaction temperature is increased from
about 70°C to a range of from about 170° to 210°C, wherein the rate of
20 temperature increase is maintained within a range of from about 0.8°C to
3°C per minute in order to obtain an ester composition with greater than
abbut 55 wt% diester component and less than about 25 wt% triester
component, and quaternizing same in order to obtain to gquaternary

ammonium salt.

10. The process of Claim 9 wherein the temperature of the reaction is
increased at a rate of 1.25° - 3°C per minute from a starting temperature of
. 70°C up a temperature of from about 170°C to 210°C.

This Sheet Has Been Reﬁlaced
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property and wat er-absorbency of the unsaturated quaternary anmoni um salt
m xture of forrmula (1)-(I11). Di methypolysiloxane or a nodified silicone,
having a viscosity of 20-10000 cps at 25[err]C, is preferred. 5 Mddified
silicones uaebuiae the present invention include, for exargi/EpPs7/02239

pol yoxethylenre—rpdified-silicone and am no-nodified silicone, V\/nerei n the

anount of t he m)dlflcatlon is preferably less th
pref era m Lll pol ysi | oxane or nodifiefl ?gﬁ%@&fémﬁr%ﬁé’ I SI f [ ed
with a -type nonionic sypfacant REPLAGED

nonoal kyl cationic- type or dial kylcationic-type cationic surfactant prior to
their use. 15 Other Thed ippoctssCofmplaimere srhéten BaR ¢ty iagideist a substitutedhol ude

ot her optional conponen .
P urgrspubstltuted Cs - C,, fatty acid having an lodine value of from about 30 to

60.

(V)

12. The process of claim 9 wherein said fatty acid is a substituted or
unsubstituted C,g - C,, fatty acid having an lodine value of from about 45 to
55.

13.  The process of claim 11 wherein said fatty acid is derived from tallow,

10  soy, palm, palm kernel, rape seed, lard or mixtures thereof.

14. The process of claim 11 wherein said fatty acid is derived from
partially hydrogenated tatlow, soy, paim, palm kernei, rape seed, lard or

mixtures thereof.

15.  The process of claim 9 wherein said alkanolamine is selected from
the group consisting of triethanolamine, propancl diethanolamine, ethanol

diisopropanolamine, triisopropanol amine and mixtures thereof.

20 16. The process of claim 9 wherein the molar ratio of fatty acid to alkanol
amine is about 1.7.

17. The process of claim 9 wherein said fatty acid has less than about

10% trans isomer.

18. The process of claim 9 wherein the alkylating agent is selected from
the group consisting of methyl chioride, benzyl chloride, diethyl sulfate,
dimethyl carbonate, trimethyl phosphate, dimethyl sulfate or mixtures

thereof.
This Sheet Has Been Replaced
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conventional ly used in textile treatnent 'conpositions, for exanple,
colorants, preservatives, optical brighteners, opacifiers, fabric

condi tioning agents, surfactants, stabilizers such as guar gun1
anti-shrinkage agents, anti-winkle 20 agents, fabric crls agen
anti-spotti nyoegd@ze, fungicides, anti-corrosion agents, ﬂgﬂﬂgﬁﬁhnts
and the like. An optional additional softening agent of the pr esent

i nvention is a nonlonlc fapric softener material-. Typlcally, such noni oni ¢

fabric softener an HLB of froaTdl out 9, nore
typically from abo Emﬂllmmlj nlSuch noaso I C g]a t':éz "Mﬂ‘BEENa material s
tend to be readi Iy spersednel EPLAGED conbf ned with
other materials such as single-Ilong- chal n aI kyI cationiC ant,

m xture with oth erlals as orth .hereinafter . u
and/ or more agit i on! he progbssﬁf/rj@ga] wherein a solvent is not en?ﬁo
PCT/ EP97/ 02239 31 In general, the materi als sel ected should be relatively

crystalline, higher nelting, g{ 50C or greater) and relatively
wat er -i nsol ubl e.20. The process of claim 9 wherein a solvent is employed.

)?é‘d_hot ter water,

-

5
21. The process of claim 20 wherein said solvent is selected from the

group consisting of C; - Cg alcohols, glycol, fatty acid, mono-, di-, or tri-

glycerides, and mixtures thereof.

10 22. A quaternary ammonium salt which comprises mono-, di-, and tri-
ester components wherein said quaternary ammonium salt comprises
- greater than about 55% diester component and.less than about 25% triester
component,. and wherein said quaternary: ammonium salt is the reaction
product of:
15
A) an ester which is the reaction product of a substituted or
unsubsituted C,s - C,, fatty acid having an lodine value of from about 40 to
about 60 and having less than about 20% trans isomer and a trialkanolamine
wherein said molar raiio of fatty acid: trialkanolamine is from about 1.6 - 1.8
20 with
B) an alkylating agent.

23. The quaternary ammonium salt of claim 22 wherein said fatty acid is
glerived from tallow, soy, palm, paim kernel, rape seed, lard and mixtures

25  thereof.

24. The quaternary ammonium salt of claim 23 wherein said fatty acid is
derived from partially hardened tallow, soy, palm, paim kernel, rape seed,

lard and mixtures thereof. -
heet Has Been Re laced
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The | evel of optional nonionic softener i'n the solid co
typically fromabout 10%to about 40% preferably froma ﬂilm E&’“ﬁ"ﬂ”ﬂ“l
30% and the ratio of the optional nonionic softener to t

gquaternary (TEQ of the present invention is fromabout 1:6 to about 1:2,
preferably woomawut 1:4 to about 1:2. The | evel of opti RCAVERRTR2¥NI Cc
softener in the liquid conposition is typically from about 0.5%to about
10% preferably from10 about 1% to about 5% Preferred nonionic softeners
are fatty acid partial esters of polyhydric al gahals, or anhydrides

thereof, wherein the al cohol, or anhydrigg co TWSHSHEETOH)@ B[EgNE bout 18,
preferably from2 to about 8. carbon atons, eachy E ety
contains fromabout 12 to about 30, preferabl y—fr-om u”m. about 20,

carbon atons. pi C such softener o roma to about
5 oreforably Fhout e bl Amerpsalaf SR 22vee re'fh%alﬁaf

al cohol portio e n t e.g.,
di-, tri-, tet I?’acgfe[l)éedr?fda- ﬁ’bgfldt/q;%r *@g- ?Hﬂéﬁ@g ?’fc%e hﬁb %lﬁﬁﬁﬁ& p(s?ﬁac):énocge,
erythritol, pediemanyrlanmiheplethamlbitﬁisdapropawammeantrusnprbparmi antire saathd

pol ygl yceroJ rmggste Hrjate are particularly preferred. The fatty acid
portion of 1 he™ e ﬂBrmaI ly derived fromfatty acids having from about
12 to about 30, preferably fromabout 16 to about 20, carbon atons, typical

exanpl es of . ) )
26. The quaternary ammonium salt of claim 22 wherein said alkylating:

agent is selected from the group consisting of methyl chioride, diethyl
sulfate, benzy! chioride, trimethyl phosphate, dimethyl carbonate, dimethyi

10 sulfate or mixtures thereof.

27. The quaternary ammonium salt of claim 22 wherein the molar ratio of

said fatty acid and said alkanolamine is from about 1.7.

15 28. The quaternary ammonium salt of claim 22 which comprises greater.
than about 60 wt% diester component and less than about 15 wt% triester
component.

29. A quaternary ammonium salt derived from reaction of a fatty acid and:
20 an alkanolamine which comprises mono-, di-, and tri-ester components of
the following formulae (1) - (Ill): -
0]

m R-C-O-H,C-H,C,

25 N

N

a

H O H,C-H,C CH, X

CH, CH, OH *
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said fatty acids being lauric acid, nyri'stic dcid, palmtic acid, stearic
acid 25 and beheni c aci d. WO 97/ 42279

PCT/ EP97/ 02239 32 Highly preferred optional nonionic softening agents

enpl oyable in the present invention include but are not Iimted to the
sorbitan estW@8742839 ch are esterified dehydration product SPEFEBSOR? ol , and

t he gJ_yce,LoL_ersl_eLs--—Sngi tol, which is typical I-W catal ytic
hydro atlon of glucose, can be 5 dehydrated i|nTHi@ISHEER BEEMilon to
form mul nd 1,5-sorbitol anhydridds andREREAGEDanDUNYs of

|sosor ry process i s descrgybed imUTS—Patemnt—NO:
2,322, 821mh|ch I's |ncor rated herein by reference. The foregoing types of

corrpl ex mxtures of anhydrides of sorbitol are collectiyely referred to
herein as "sorbitan”. Furthgy, one of ordinary skill 10f in the art will
recogni ze that this "sorjpi tjgin" m xture will al so contai p sone free,
uncyclized sorbitol. Prgferffed sorbitan softening agentg can be prepared by
esterifying .
() | R-C-O- H,C-H,C CH, CH, OH
5 \N/
_ _
R-C-O- H,C-H,C \CH3 X
O
10

() | R-C-0- HZC-HZC CH, CH,-O-C-R{ *

/
15 R-C-O- H,C- Hzc \ Hy X

o

wherein R represents a hydrocarbon radical having from 12-22 carbon
20 atoms and an lodine value of between about 20 and about 90, and wherein
~said diester component (Il) comprises greater than about 60 wt% and the
triester component (lIl) comprises less than about 20 wt% based on the

total amount of the quaternary ammonium salt.

25 éo. A method for softening textiles which comprises applying thereto a
softening effective amount of the composition of claim 1.
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the "sorbitan” m xture wth a fatt acyl group’ in standard fashion, e.g.,
by 15 reaction with a fatuw wn ﬂ’ m”m fatty acid. The esterification
reaction can occur at any hydr oxyl groups, and vari ous
nono-, di-, etc., esters can be preparéd M xtures of nono-, di-, tri-,
etc., estewowldmyst al ways result from such reactions, arm:wmwozzso
stoichionetric ratios of the reactants can beprs+aply adl usted to favor the
desired reaction product. 20 For  comerci al | BHISISHEETOHAS BEENHe  sor bi t an
ester materials, etherification and esterificption RgpgAgggqerally
acconpl i shed in the same processing stepggy reactmg—sorb+tet—directly with
fatty acids. Such a nethod is described nore fully in MacDonal d,

"Emul si fiers:"3Pr oceswthod fmdh@aﬁéniqg Zﬁnditiﬁumgraﬂd/or ldbricatimg heir orhskin

formul as of t tANEh CoBESAPHIIG.IP SR AT SRS HbSTENID. i HnaTignInds et po
4,128, 484, whi)Ghrideting EHeiches ndnbef the Gublerhdty Bntfisfium salté) Oéing 2279
PCT/ EP97/ 02239 33

5
32. The process of claim 9 wherein the reaction temperature is
maintained within a range of from about 170° to 210°C until the reaction
product has an acid value of below 5.

10

33. .The process of claim 9 wherein the reaction temperature is
maintained: withinthe range of from about 170° to 210°C for approximately 20

minutes.
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Certain dewiovgndzy®s of the preferred sorbitan esters herei recgepeotably the
"l oner"” ethoxylates thereof (i.e., nono-, di-, and tri-esters) wherein one
or nore of the unesterified -OH groups contain one to about: twenty
oxyet hyl ene noieties [Tweens] are also useful in the conposition of the 5
present invention. Therefore, for purposes of the present invention, the
term sorbitan ester” includes such derivati ves. For the purposes of the
present invention, it is preferred that if sorbitan'esters are enpl oyed,
that a S|gn|f|cant anmount of di- and tri- sorbitan esters are present

of trr-Cand to ?taf’ﬁ%ﬁbié%g‘ﬁ#ﬁ%&@gg@%ﬁa@%ﬁﬁéﬁﬂﬁ S

such as sorbi h@@rd%ot&%ke'ire(a%ngnt apgﬁﬁs@vﬁ%haé@ réPated! B\5 rEAGINH bf 34ty

amounts of di- and triesters an pi ca analy IS of sorbitan

nmonost ear at e aediscavits &lkaholaminemands eserglafiat akkylalingo mane , to3Jiveli theand
30%tri- and tetra-esters. Commerci al sorpitan nonostearate therefore is a
preferred irat GUBEEMaM %PTRS4NGS. sdiei eaierifeatiomreactinn dvragried P4l i tha e
havi ng stearatel pal mtate vvemght ratlos vary| e%wg| 10: 1. and

1, 5-sor bi t an E&FEaPE A EF Y gsyny O%Jrsoia{"ﬁlﬁ egfee]ﬁg‘aé

al so usef ul her&dutt ABgedly comprises mono-, di- and triester components in a ratio of
10:62:28%. There is no disclosure, however, of a process for the

preparation of a final product having high diester content, i.e., greater than

10  about 55% by weight, and low triester content, i.e., lower than about 20% by

weight.

Finally, WO 94/14935 to Henkel discloses concentrated textile

softener dispersions contéining quaternary ammonium compoUnds derived

15 from triethanolamine and containing one, two or three fatty acyloxyethy!

groups. When the proportion of compounds having two fatty acyioxyethyi

groups is larger than 50% by moles, these compounds allegedly have a
particularly low viscosity. However, no process to achieve this level of |

diester was disclosed in this document, and there is no indication of the

20 triester content of the final product.

Therefore, it is clear that the prior art discussed hereinabove does not
contemplate or suggest the quatemiied diester based softener composition
containing high diester content and low triester content. A process for the

25 preparation of such products is also not contemplated.
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- nmonopal mitate, sorbitan nonobehenate, sorbitan nonool eate, sorbitan

O her use{;‘;ﬂ9 H%I sorbitan esters for ‘use in the softeni Wﬁ%{,i ons

herein incl ude sorbitan nonol aurate, sorbitan noninyristate, sorbitan . -

dilaurate, sorbitan dinyristate, sorbitan dipalmtate, sorbitan 25
di stearate, sorbittan di behenate, sorbitan dioleate, and m xtures thereof,
and m xed tallowal kyl sorbitan nono- and dgi-esters. Such mxtures are
readi |y prepared by reacting the foregoing hydroxy-substituted sorbitans,
particularly the 1Adcomingly, 3t soran tabject wft thet hpresent dsyemtidhngo apriotider
acid chloride in a sinpl.e esterification reaction. SUBSTI TUTE SHEET sRULE-
26) WO 97/ Gydtegnized diester product having high diester content and low triester

material s proptigat it nrcifish SHRAR F°0s. BlasEBt ianioacta, SHE, 2Bt ni ng
Struct i es. | asd T Hag CERPOSGTENNE QurhBlises s sy mafrfigreP e Bualdthiy
such inpurjti diesterecgmpeaemd cdtthespresent invention. Another object of the present '
invention is to provide a textile softening composition which is non-yellowing
and has improved softening performanbe and desirable textile softening
properties such as improved softener biodegradability, viscosity, water
absorbency, stability and the like. These and othe; objects are readily

10  apparent from the following disclosure.

Summary of The Invention

The . present invention generally relates to a textile softening
composition which comprises, as the softening 'agent, a quaternary
W rxdure, ’
15 ammonium saltYwhich comprises a mixture of mono-, di- and tri-ester
components, wherein the amount of diester quaternary is greater than}abeut}
55% by weight, and the amount of triester quaternary is less than iabbe'aﬁizo%
2 fere

by weight based on the total .amount of quaternary ammonium salt. The

invention also relates to a method for preparing said softening agent.

Detailed Description Of The Invention

The present invention generally'relates to a textile softening
composition which comprises a quaternary ammonium based softening
agent which is high in diester and low in triester content and to a process for

25 the preparation of same.
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Iow“r? '@XZSJ{? as possible. The preferred sorbitan esters can contain up
to about"q3 wei ght of esters of the CJerr] - Jerr] AdEFPYREI fatty
- acids, as well as mnor anobunts of CJerr], and | ower, fatty esters.

G ycerol and pol yglycerol esters, especially 10 : glycerol, di gl ycerol ,
triglycerol, and pol yglycerol nono- and/or di-esters, preferably nono-, are
preferred herein. dycerol esters can be-prepared from natural Iy occurring
triglycerides by normal extraction, puri f7| cation and/or interesterification

processes or Qiat@fiapy idri@@hiut IREESRAS habirgh %eﬁaﬁ;ﬁgobef grfaﬁﬁgﬁdlbef ore

for sorbitan esters.” Partial esters of glycerin can-al's

et hoxyl at ed &od fsbahdltyspa‘lolﬂesdarre gbtainezs by hreactm‘reof b udey fatty ldcids betdeer m
"glycerol esters." Useful glycerol and polyglycerol esters Include

nono- est ers W@WQ@éH‘P”CPrQﬂL@% thgegati tarc @ imaisture, of sedtfeaacids, wyith «ni c,

"aur e, i soraPPlamipBif f8 ekants ST S calebak et i sl Sk aath
cont ai s MRl to ARAnbIEABE Trorijdhediead 4 Y807 OMTHRSIRLRanE ESRrL Ao

‘the polyglycerol, e.g., diglycero octagl ycerol esters

pol ygl ycer ol rqmﬂtlpol sragiuets areeslibseqdéntly quaternideat tgl otstaini thedrquaternary
epi chl orohydrin together to Iink the glycerol noieties via ether |inkages.
The nono- anéWO@P%Qﬂ?%Ofdf‘etﬂﬁéswl'Vﬁf?@@r ot polyols are

Preferably, the fatty acid is a C,¢ - C,, acid containing a degree of
10 unsaturation such that the iodine value ("IV") is in the range of fromabeut/
20-90, more preferably, fromtabeut 40-60, and still more preferéb!y, in a
range of fromfabeut{45-55. Preferred fatty acids include but are not limited
to oleic, paimitic, erucidic, eicosa_nic and mixtures theredf. Soy, tallow, paim,
palm kernel, rape seed, lard, mixtures thereof and the like are typical
sources for fatty acid which .can be employed in the present invention.
Partial hydrogenation can be. employed, if required, to minimize the |
polyunsaturate l.evels in order to improve the stability of the final product. 1t
is also preferred that the fatty acid(s) employed in the present process have
a cis to trans isomer ratio of from labeuti 80:20 to lebeul 95:5. More
20 preferably, the trans isomer content of said fatty acid(s) is less than}tabout]
10%. An optimum trans-isomer content is betweenfabeu{ 0.5 - 9.9%. The
most preferred fatty acid is a mixture of tallow/distilled tallow having a
cis:trans isomer ratio of greater than 9:1. |
25 The alkanolamines employable in the present invention generally

correspond to the formula:

REPLACEMENT SHEET

AMENDED SHEETY

SUBSTITUTE SHEET (RULE 26)



V preferred, ty acyl groups typically being those described
Qi

her ei nbef 0 he sorbitan and gl ycerol esters. WD 9 774BEEAG 02259

- PCT/ EP97/ 02239 35 The present invention will now be illustrated by the
following nonlimting exanpl es. Exanole 1 Process for Preparing
90% Active Softening 5 Conposition Balance of materials - TEEA BHT
= 1. 42g Hypophosphorous acid (5%% solution) = 1.249g 10
Distilled Tallowor Clerr]-Clerr] with = " 710g CJerr] Unsaturated

Fatty Acid Trivaerein® gRj aed(REAYe independently selected from C.23&. 55%
fatty acid ester am rme of TEA) was prpepare'dyi n a 2L-resin k%ft g;rl IKW
connect ed to @Pupser HUgtersad r ralkanalaminesalinciShy ddsutc obrem noaddimiiiean to

funnel , . . . . . ..
triethanolamine, "propanol diethanolamine, ethanol diisopropanolamine,

triisopropanol amine and mixtures thereof. Triethanolamine is the most

W

-preferred alkanolamine.

The motar ratio of fatty acid to alkanol amine is,!geﬂesaﬂayi in the range
of from fabeut| 1.60 - 1.80, and more preferably, in the range of from ‘about!
1.85-1.75. Best results are usually obtained when the molar ratio is jabout!

10 1.70.

The acid catalyst employable in the present process includes but is
not limited to sulphonic acid, phosphorous acid, p-toluene sulphonic acid,
methane sulphonic acid, oxalic acid, hypophosphorous acid or an
acceptable Lewis acid. A preferred acid |
catalyst is hypophosphorbus acid. Typically, 0.02 - 0.2 % by' weight, and
more preferably 0.1 to 0.15 % by weight of acid catalyst, based on the

weight of fatty acid, in employed in the present process.

20- The esterification of fifg;,'ochds with alkanolamines is carried out at a
temperature of from jaboutl #75% - 210°C until the reaction product has an
acid value of below 5. Further, triester formation in the final product can be
minimized by controliing the heat up rate for forming the esteramine mixture.
FFscpicalM, a heat up rate of 0.8° - 3°C/ minute, preferably 1.25°—to 3°C, from

25 a temperatui'e of abeul| 70°C to a temperature in a range of from between

170°C to 210°C is effective in minimizing triester formation.
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‘di-sti |1 at 4/ p, nitrogen sparge and tenperature contr BHsnst em was
Wo'yr . . C'!t‘
vacuunm | eak t’?a‘s gd before starting the experinent. Mol teno#a[%y Qm g

- antioxi dants and hypophosphorous acid were charged to 20. the reaction
flask and kept at 65-75[err]C under nitrogen. The reaction apparatus was
then purged by pulling vacuumto 29[err] Hg and breaking vacuumw th
nitrogen three tinmes in order to renove any air in the system TEA was then
added and after addition, the reaction mxture was heated up with a ranp
rate of 1.75[ ékftgrehpeasterifination, e thee paducbis reacpst withrakylatirmhade®s in
105[err] C, vacuymwas pulled to 26" Hg.-2 and the reaction was conti nued
heating up to 013@3 é@o?&?ﬂ e QuUItRIarY eAHBIOIYN PERREChr e EERIBEEd: AlYlRERGt i on

hel d f ' 20~ 1 . Eree fattv agi i mat el
007 el o VRS LRI E e B RisE op rafe i Aan i e Re S ERR LG s o
tP CC)T ?E‘E‘fg 3; 8'23 gtgdagﬂgonéteé,r lor sulf¥f@s? ¢,422.7%ralkyl halides, phosphates or sulfates, and

5 mixtures thereof. Examples of preferred alkylating agents include but are
not limited to methyl chloride, benzyl chioride, diethyl sulfate, dimethyl
carbonate, trimethyl phosphate, dimethyl sulfate or mixtures thereof.
Choosing the type and amount of alkylating agent employéd is well within
the skill of one in the art. Typically, when dimethyl sulfate is the alkylating:

10 agent, 0.7 to 1.0 mol dimethyl sulfate per mole of ester is satisfactory in

yielding the quaternized' product.

The quaterhization ‘may be carried out in bulk or in soivent, at
temperatures ranging from 60° - 120°C. If a solvent is employed, then the
15 starting materials and/or product must be soluble in the soivent to the extent
necessary for the reaction. Solvents of this type are generally known in the
art. Suitable examples include polar solvents such as, for example, lower
alcohols, i.e., C; - Cg¢ alcohols. Other solvents which can be employed
include, but are not limited to mono-, di-, and tri-glycerides, fatty acid, glycol
20  and mixtures thereof. |
ta fxbire
A resultant quaternary ammonium salt comprises a mixture mono - (I),

di - (If) and tri-ester (lll) components of the foliowing formulae:

. ' — | REPLACEMENT SHEET
25 o -
ﬂ | 10 MAR 1999
) R-C-O-H,C-H.C. + CH, CH, OH )
2 2 \ / 2 2 -
N X
HO H,C-H,e” ™~ CH,
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Bal ance of 2'% |s - Ester quat (TEQ of the present I nventi on TEEA

’3 | sopropanol - PCTEPIID2BY 5
- DVB = - 62. 1g EDTA (40% sol ution)
= 0.26g BHT . 0.21g TEEA
was charged into the reactor and heated to 80[err]C under nitrogen, and
dried for approximately 30 minutes. The drjed TEEA was then cooled to 10
60[err] C after which the isopropanol was abted (5% batch wei ght). The heat
mant|l e was then renoved and the DVS was added dropw se over a tine period
of about 20 m nute$: The reaction tenperature increased from about 50[err]C
to 85[err] C becaus¢ ofd the exotherm The contents pf the reactor were then
al lowed to digest at $5-90[err] C for approxi matel y|two hours. EDTA and 15

BHT were then adde@, gnd the remaining isopr opanol (5% was added to the
m xture. The resul{ d ad the foll characteristics:
Appear ance: ﬁ? ﬁn 8 ﬂ 8% é] VI sc Y H at room 20

t enper at ur% Sol vent : N i sopr opan% (1 PA
R-G-O- H,C-H,G \CH3

o .
10 0 | T
uy |R-C-O- HaC-HC CH,-CH,-O-C-R
/ X
R-clzl-o- HyC-H G \ Hs
15 ' .
i | R

wherein R represents a hydrocarbon radical having 12-22 carbon atoms,
preferably 16-22 carbon atoms, having a total IV in the range of 20-90,
preferably, 40-60, and more preferebly, 45-55, and X represents a softener
20 cempatible anion. including but not limited to halogen, CH,SO, or C,HsSO,.
The reaction products may also contain minor amounts of methyi
trialkanolamine quaternary and other impurities. Further, the amount of
diester in the final product is ‘gereraltylgreater than abewtl55% by weight and
the amount of triester is gererallyl less than gbeut 25%, preferably less than
25 20% by Weight based on the total amount of quaternary ammonium salt

product.

RbrLe on i bcET
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Activity:

90%'active Col or (Gardener scale):

2 pH (199PAR787%0 | PA: water) 3-4 25 . Speci f iRETEFIVFRY?
0.978g/ cc C oud Poi nt: 38-39[ err] C Pour Point:
19-21 C Water: 0.5% or | ess Ester distribution
(W% nono: di:tri is 26.5: 59.5 10.5 REPLACEMENT SHEET WO 97/ 42279

PCT/ EP97/ 02239 37 Viscosity as a function of tenperature of the product:

Vi scosiity

n

10

[RS]
n

vs Tenperature Profile TEQ 5bb_0.3000
Typical product composition contain 60 - 65 wt% diester and less than

}-a-beet{ 18 wt% triester, more preferably, less thanfabout/ 15 wt% triester.
Further, the ratio of cis to trans doubie bonds of the above salts is preferably
in the range of from fabeut 80:20 to fabeut 95:5. In a most preferred
erhbodiment. the amount of trans isomer is less thantabeut 10%, and ideally

in the rangé of from 5 t0 9.5%.

There are several convenient methods for obtaining the desired
cis:trans ratio of the quaternary ammonium sal'u:roduc" The preferred
1R are o .
method is to produce the quaternary ammonium salt from a cis-isomeric and
trans-isomeric fatty acids after adjusting said acids to the desired ratio.
it ure
M . v
Another method is to produce the quaternary ammonium salt from the

mixture after adjusting the ratio thereof by isomerizing a portion of the cis-

isomeric fatty acid or ester thereof into the trans-isomer, in the presense of

a metallic catalyst. Other methods are readily apparent to and well within the

skill of one of ordinary skill in the art.

~ The textile softening composition of the present invention having high diester

content and low triester content demonstrates superior performance
comparéd to typical esteramine quaternary compounds, and the excellent
color and odor stability allows the formulator greater latitude in preparing
high quality softening products. The compaositions can be aqueous liquids,
g,referably concentrated, containing fromlabeut o

M- 50%, preferably from jabeut! 10 to 45 % and still more preferably from
labout] 15-40 % by weight of the quaternary ammonium compounds of the
present invention. The compositions of the present invention can be further
concentrated to particulate solids containing from jabewy 50-95%, preferably

60-90 % quaternary ammonium softening compound, if desired,
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s

[err] BR(I](FI ELD LVT DV-11-CP RPM 0.3-1.5 15 SPINDLE # 41 Exa I”e 2 -
St andar d" MQEE2Y%| e Softener Fornul ation (7.5% Active): 2@CTEDPITN222¢ Ry
‘Materials: Quatenmary salt of the present invention 8. 40% D1- wat er

91.60% 1 N HC : pH 2.7- 3.2 Fragrance
g.s. 25 - Dyel col or ant g.s.
Anti -m crobi al g.s WD 97/ 42279

PCT/ EP97/ 02239 38 Preheat water to betvveen135 and 60[err]C. Add the heated
water to a suitable vessel and acidify to a pHof 2.7 - 3.2 with 1 -N HCJ.
Add the warmed quaternary salt to the acidified water while agitating and

mai ntaining a Water can be added to the particulate solid compositions to form
either dilute or concentrated liquid textile softening compositions according
to the invention. The solid -particulate composition can also be directly
5 added to the rinse bath in order to
provide an adequate usage concentration, which is typically in the range of
from :abeut 10-1000 ppm, more preferably, in a range of fromiabewt 50-500
ppm.

10 The quaternary ammonium compounds according to the present
invention can generally be prepared by reacting at least one C12-C22 fatty
acid having a IV of from 20-90 with an alkanol amine in the presence of an
écid catalyst. The ratio of acid to amine is}preferablbyin the range of 1.6 to
1.8, and the reaction is carried out at a temperature of from abettl 175°C to

15 beuti210°C until the reaction product has an acid value of below gbeut 5.
A heat up rate of 0.8°C to 3.0°C per minute is employed in order to minimize
triester formation. The esterification products are subsequently alkylated in

. order to obtain the quaternary ammonium product.

20 A standard rinse-cycle softening composition in accordance with the
present invention can be prepared by preheating water to a temperature of
fromjabet{ 45°-60°C in a suitable vessel and acidifying sim“edto a pH of rrom.
labeut2.7-3.2. The _warmed quaternary ammonium saltis thereafter added

to the acidified water with agitation while the temperature is—maintained at

45°C - 60°C. Fragrance and other optional ingredients can then be

1~
h

solubilized into the softener dispersion, and the weight is thereafter adjusted
with deionized water. Dispersions such as this are typically storage stable
within a temperature range of fromabout4°C tolabeut{50°C.

PRI R
LI TS LA 0 |
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lteﬁperétur - 60[err]C. Cool tHe dispersion while agi '
@g@fu?ﬁ% [Pg?';riirg?oz'&%gd. dye

Sol ubili ze

. and preservative as desired. Adjust weight with D -water. Dispersion is

st orage st abl
-"Utra" R ns

ragrance into the softener dispersion at 40

e wthin a tenperature range of 4 to 50[err]C. Exanple 3
e Cycle Softener Formulation (24% Active): 10 Raw

Materials: Quaternary salt of the presenty4nvention 26.80% D1-water
73.20% 1 N HC : pH 2.7 - 3.2 10% aqueous Cal ci
Chloride (CaCl[err]) solution 15 : Eragrance '

g.s. Dye/Colo
g.s. Preheat

acidify 20 water

r ant o . g-s—Anti-mocrobial
D - waf B¢ qUEHDaRDEERPTLMGRIISYS the-prasent inYention menalse de
1 N HO . A

um

and

. Hof 2.7 - 3.2 W Add d
quat ernary saltl48 t'8t?go‘g‘é?tgiq‘m%rdth\ﬂﬁﬁ@é”%\mf%‘??rﬁ@gFamp&?'qﬁrﬂ#e Wae;g'p&dHFﬁg a

tenperature o
solution to t
of active js
actives addit

10

a39%neiuB8Gaifthfd fcﬂﬂq}Iéfi%%ﬁin@gfé%r%ia}ﬁbﬁsagﬂg.tﬁ@ iy

e'stirring dlsperS|on. € a Second salt addition after

grdedftersing, Rubrication nemellieday tanadebidition i saidnplaét aedYopiskin
ion. Contlnue agitation
when applied in effective amounts. These and other uses will be readily

apparent to one of ordinary skill in the art.

Althgugh the stability of the textile softening compositions of the
present invention is such that stabilizing bosun’actants are not required, they
may nevertheless be included along with a wide variety of other optional
ingredients. A brief non-limiting description of some of the optional
ingredients which may.be employed in the textile softening compositions of

the present invention is provided below.

) Viscosity/Dispersibility Aids

As previously mentioned, relatively concentrated compositions of the
quaternary esters of the present invention can be prepared that are stable,
without the addition of concentration aids. However, the compositions of the
present invention may r'équire organic and/or inorganic concentration aids to

go to even higher concentrations and/or to meet higher stability standards

~ depending on the other ingredients. These concentration aids which are

~
W

typically viscosity modifiers may be needed, or preferred, for ensuring
stability under extreme conditions when particular softener active levels in

relation to |V are present.

84%
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toin noot h, honobgeneous di spersion. Cool to 40[err]C wi'th '
VTP

agl tation I ze fragrance Into the softener dispersio CTIER]7(P3329

- viscosity to the desired level with addition of CaCl[err]- sol ution. Add
col or and preservati ve. WO 97/ 42279 '
PCT/ EP97/ 02239 39 Adjust weight with Dl-water. D spersion is storage
stable within a tenperature range of 4 - (g)[err]C For an even higher |evel
of softening, dispersions containing 28-40% actives can be easily

formul at ed enpl oyi ng techniques simlar to those shown above, Exanple 4
Utra Rinse Cycle Softener Formul ation (28% Active):Raw Materi al s:
Quat er nary saBurfettant € gmcestmtion Migst i on 1569 D - wat er

315g 10 1 N_HC pH 2.7- 3. 2 10% aqueous
Cal ci um Chl ori de (@mFm]Cpn§©ntﬁaﬁl@'haldﬁdwlaaﬂbefall into four catagories: q.s.

(1) mono long chain alkyl cationic surfactants:

5 (2) nonionic surfactants;
" (3) amine oxides; and
~ (4) fatty acids. |
Mixtures of the aforementioned surfactant concentration aids can, of course,

also be employed.

10
(1) Mono-Long Chain Alkyl Cationic Surfactants
Preferred mono-long cha_iin alkyl or ester based water-soluble cationic
surfactants generally fall within the scope of the foliowing general formula:
15

[REN"(R);] X |
wherein the R? group is Cg-Co, hydrocarbon group, preferably C,5 - Cyg alkyl
- group or the corresponding ester linkage interrupted group with a short chain
alkylene (C, -C,) group between the ester linkage and the N, and having a
20 similar hydrocarbon group.
Each R is a C; -Cg unsubstituted or substituted alkyl (e.g., by hydroxy) or
hydrogen, preferably methyl, and the counterion X- is a softener compatible

anion such as, for example, chioride, bromide, methyl sulfate, etc.

The cationic surfactants, if present, are usually added tc solid

i~
wn

compositions at a level of from 0% to about 15%, preferably from about 3%
to about 15%, more preferably from about 5% to about 15%. In liquid

compositions-they are usually empioyed at level of from 0% to about 15%,

preferably from about 0.5% to about 10%. - :
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DyE/ Col or &pb 97/42279 g.s 5. Anti-m crobi al T/EP97/02239
g.s. 15 The Dl-water is preheated to .50-60[err] C and charge to the m xi ng

-vessel and acidified to a pH of 2.7- 3.2 with 1IN HCl . The nolten quatenmary
salt is then slowy added to the m xing vessel with mxing while the
“tenperature is maintained at about 60C. The m xture is then cooled to
40[err]C with agitation 20 wherein the 2Bagrance sol ubilized into the

softener di sper5| on. The vj coslt is then adjusted to the desired |evel
with additiorfdshtiqnaty @¥amp lulesig %vmﬁrlsnwbrr@&e@r%tageass aranj@@e

IS_?ZE): g, vmt'?ﬁl %tg'perrpe?ej‘t%}t ran&hgqgg?r%%[ emhwl(g%qﬂra?@ é rf\l/??ULE
gg_/ Epggfog;grggt%%[eg?lpse or mixtures thereof wherein said cellulosic polymer has a
viscosity in a 2% aqueous solution at 20°C of 15 to 75,000 centiposie. Other
5 effective soil release agents are cationic guar gums such as Jaguar Plus®
availabl.e from Stein Hall and GendriVe 458® available from General Mills. A
more complete disclosure of highly preferred soil release agents is contained -
in European Patent Application No. 185,427 to Gosselink which was
pub!ished June 25, 1986, and U.S. Patent No. 5,207,933 to Trinh et al.
10 which issued May 4, 1993, both of which are incorporated 'herein by

reference.

‘Bacteriocides

Examples of bacteriocides which can be employed in the compositions of
15 the present invention include but are not limited to parabens such as methyi,
glutaraidehyde, formaldehyde, 2-bromo-2-nitropropane-1, 3-diol sold by
Inoiex Chemicais under the trade name Bronopol®, and a mixture of 5-
chloro-2-methyl-4-isothiazoline-3-one and 2-methyl-4-isothiazoline-3-one
sold by Rohm and Hass Company under the trade name Kathon® CG/]CP.
20 Typical levels of bacteriocides used in the present cbmpositions are about 1
ppm to about 2,000 ppm by weight of the composition, depending on the
type of bacteriocide selected. Methyl paraben is especially effective for mold
growth in aqueous fabric softening_compositions with under 10% by weight .

of the diester component.

Siﬁéones
Dimethylpolysiloxane (silicone) or modified silicone can be added to

the composition of this present invention, in order to enhance the softening
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/
New set of clains 1. A textile softening conposition with inproved -
stability ¥P748Peni ng performance which conprises a fabriRCRERYRENg
~effective anount of a quaternary anmonium salt m xture having nono-, di-,
and tri-ester conponents of the following formulae (1) - (Il11): [err] [err]
[err] wherein each R can be the sane or different and is represented by a
substituted or unsubstituted hydrocarbon r%di cal having from 12-22 carbon
atons and an iodine value of from20 to 96, Rlerr]*, Rerr]' and R err]’

are i ndepende lecit O = yi - bad = :
ctrai gnt o bitwna s it ABcBengl b iRt dlbteiBnt ammorun
di - ester conpaaitraf fodrhdlaqpril). ses greater than 55 wt%and the tri-ester

conmponent (I11) conprises |ess than 25 wt% based on the total amount of
t he quat emar y Rimeshyratysilokangi &t arreodified silitiopes bavingea visaostyiafi Zh16800@| ai m

1 wherein the cis/t s.isoner ratio of said quaternary amoni um sal t
mxture is thé:prsaﬁ{gjéqgf '%PQ?E?@@‘?'ZO to 95/5. |

5
- Modified silicones useful in the present invention include, for example,
polyoxethylene modified silicone and amino-modified silicone, wherein the
amount of the modification is preferably less than 10%.
10 ft is preferable that dimethylpolysiloxane or modified silicones are

emulsified with a polyoxyethylerie-type nonionic surfactant or a
moncalkyicationic-type or dialkyicationic-type cationic surfactant prior to their

use.

15 Other Optional Components

The present invention can include other optional components
conventionally used in'te.xtile treatment compositions, for example, colorants,
preservatives, optical brighteners, opacifiers, fabric conditioning agents,
éurfactants, stabilizers such as guar gum, anti-shrinkage agents, anti-wrinkle

20 | agents, fabric crisping agents, anti-spotting agents, fungicides, anti~corrosion

agents, antifoam agents, and the like.

An optional additional softening agent of the present invention is a
nonionic fabric softener material. Typically, such nonionic fabric softener

materials have an HLB of from about 2 to about 9, more typically from about

(5%
n

3 to about 7. Such nonionic fabric softener materials tend to be readily
dispersed either by themselves, or when combined with other materials such
as single-long-chain alky! cationic surfactant, mixture with other materials as
set forth hereinafter, use of hotter water, and/or more agitation.
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- 3. The Wwoforizase conposi tion of clai m 1 wherein the ci s/ {RCIVEPOTALBD | S

greater than 90/ 10. 4. The softener conposition of claim 1 wherein
said quaternary amonium salt nixture conprises 3-50% by wei ght, based on
the total weight of the conposition. 5. The conposition of claim1l
wherein said quaternary amonium salt mxture conprises greater than 55 w %
di ester conponent (11) and less than. 203& %triester (I l) corrponent 6.

h iti fCl
corpr 1 505 eat er Vit Bo0) s AFLLed WHbrbOhert (L)<t esiet raltd o,

triester (llIlQgrf 8%4mples. The conposition of clfaim 1 V\,herei n said R
groups represent a h drocar bon radi cal having from 16 to 22 carbon atons
and an iodine value from30 to 60. 8. The conposition of claim 1 wherein

said R groups_represent a hydrocarbon radi cal having from 16 to_22 carbon:
atons and an Examele V/a) ye ~Process for -Preparing 90% Active Softening

5 Composition

Balance of materials - TEEA

BHT = 1.42g

Hypophosphorous acid (50% solution) = 1.24g
10 Distilled Tallow of Cyg-Cyg with = 710g

C,g Unsaturated Fatty Acid

Triethanolamine (TEA) | = 231.8g

TEEA (a fatty acid ester amine of TEA) was prepared in a 2L-resin kettle
15 connected to an overhead stirrer, three-ball Snyder column, addition funnel,
distillation setup, nitrogen sparge and temperature control. The system was

vacuum-leak tested before starting the experiment.

Molten fatty acid, antioxidants .and hypophosphorous acid were charged to
20 the reaction flask and kept at 65-75°C under nitrogen. The reaction
apparatus was then purged 'by pulling vacuum to 29* Hg ar:d breaking
vacuum with nitrogen three times in order to remove any air in the system.
TEA was then added and after addition, the reaction mixture was heated up
yvith a ramp rate of 1.75°C per minute. zAs the reaction temperature reached

105°C, vacuum was pulled to 26" Hg /;nd the reaction was continued heating

[}
n

up to 195-200°C. At this temperature and pressure, the reaction was held
for approximately 20 minutes. Free fatty acid was approximately 0.07

meqg/g. Moisture level shouid be <0.1% or drying may be required prior to

quaternization.
¢ 33y Po , 0.0374 bav )
]
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fromd45 t A process for the préparation of a qua ! Agnoni um

salt m xt {g;«\ﬁ??h conprises reacting, at a tenperature ofﬁﬁ[gﬁ-’)l%ﬁ[err]-c
to 210[err]C 1) a Cerr] - (err] substituted or unsubstituted fatty
acid or mxture of fatty acids having an iodine value of from20 to 90, and
havi ng | ess than about 20% trans doubl e bonds, with 11) an al kanol am ne
of the formula: [err] wherein Rlerr], R egg] and R err] are independently
selected fromCerr] - (Cerr] hydroxyal kyl groups, wherein the nolar ratio
of said fatty acid to al kanol amne is from1.6 - 1.8, and wherein said

reaction tenperature js increased fro Cto a range,of from170[err]
to 210[ err] C, Bakanes of materalg e QUEAHBE Y § FERNRINXERM wi t hin a range
of from170[erd~t0 210[err]C until the reaction prodlgbts s an acid val ue
of bel ow 5 and rein the rate of tenperature increase IS nmaintained

within a rangesgfrobsRen about 0.8[err] - 3[era]C/ m nutejqggorder to obtain
an ester conposition with greater than 55 wt % di - ester conponent and |ess
than 25 wt % t DMBst er conponent, and quaterr zi ng sanBdgh Cerr] - Jerr]
straight or branched chain al kyl halides, phosphates, c%bonat es, or

sul fates, [ edDTA (€% $qIUbRR) kyl hal i des, phosphat es B%Gul fates, or

m Xt ur es ther%ijn.i n order to obtain a quaternary 0.21g

TEEA was charged into the reactor and heated to 80°C under nitrogen, and
dried for approximately 30 minutes. The dried TEEA was then cooled to
10 B60°C after which the isopropanol was added (5% batch weight). The heat
mantle was then removed and the DMS was added dropwise over é time
period of about 20 minutes. The reaction temperature increased from about
50°C to 85°C because of the exotherm. The contents of the reactor were
then allowed to digest at 85-90°C for approximately two hours. EDTA and
15 BHT were then added, and the remaining isopropanol (5%) was added to |

the mixture.

The resuitant product had the following characte_ristics:

Appearance: - ' viscous liquid at room |
20 | temperature
Solvent: | isopropanol (IPA)
Activity: | | 90% active
Color (Gardener scale): 2
oH (1% in 50/50 IPA:water): 34
25 Specific Gravity: 0.978g/cc
Cloud Point: |  38-39°C
Pour Point: 19-21°C
. . Water: 0.5% or less
Ester distribution (Wt%) mono: di:triis 26.5:59.5: 10.5
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ammohi um’salt m xture. 10. The process of Claim9 wherein the tenperature
of the reaction is increased—at—a—+rate—+25—3[err]C per .minute froma
~Starting tenperature of 70[err rature of from170[err]C to 210
[err] C. 11. The process c“!l gﬂﬁmﬂﬂ m said fatty acid is a
subst i t ut edNew sehefudigims ut ed L atty acid having an iodine
value of from30 to 60. 12. The process of claim9 wherein said fatty aci d

is a substiqtut edx Qi Sepehird! c8thpesRiohl with Ghiprbved &tdnil Cér‘?d s3¥eRihg
| odine val %rf% Lheg wﬁnctho rgjpfri]s%s al Moy %‘?t%r ﬁn%e%'n&g ém‘gﬂﬁ{ o3 ai d

fatty aC|d |ved P ern | ard
or m xtured Fﬁa( @ f. On"’fWe c@'g’g Eﬁ 5?‘2}191 1700 er &n ?Hadetf ﬁs%f aci d

i s derived GPFftPrﬁ"&QFsc ‘P%‘l WOmegfeﬁayl@@ Oad M, soy, paI m ~pal m kernel , rape
seed, lard or m xtures thereof. 15. The process of claim9 wherein said

al kanol am ne is sel ecioed fromthe group-censisting of triethanol am pe,

pr opanol di et hangl am rMe et hanol dii soprjopanol am ne, triisopropanol am ne,

and m xtures therel;@f__c__g__,:g2 R,'—OH . _

M \N/ X

7\

HO_R3 R4'

C o0 S
' R—C—0—R} Ry—OH .
(D) AN / - X
R-——C—O———Rs/ \
0o
_ o T+
R—C——O0—R} R 'é—o—g—R -
am N 1 X
R—C-—O-—'—Rs/ \R4'
L. o | _

wherein each R can be the same or different and is represented by a
substituted or unsubstituted hydrocarbon radical having from 12-22 carbon
atoms and an iodine value of from 20 to 90, R,’, R,’ and R;' are independently
selected from C, - C, alkyl groups, R, is C, - C, straight or branched chain
alkyl or C, - C4o aralkyl, and wherein said di-ester component (lI) comprises
greater than 55 wt% and the tri-ester component (lll) comprises less than 25
wt%, based on the total amount of the quaternary ammonium salt mixture.

2. The softener composition of claim 1 wherein the cis/trans isomer ratio
of said quaternary ammonium salt mixture is the range of from 80/20 to 95/5.

3. The softener composition of claim 1 wherein the cis/trans ratio is
greater than 90/10. .
e
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- has 4 ess

16 claim9 wherein the nolar ratio of fatty acid to-
al lH!I ﬂﬂﬂmmlju I . 17. The process of claim9 wherein said fatty acid
am Yot rans isomer. 18. The process of claim9 wherein the

al kyl ati ng, age is_selected fromthe grqup consisting of. .methyl chloride,
benzyl chlg%ri dgl,thedi SYRMSTs {HAmResition n‘éﬁh@?ﬁ‘&aﬁbd’ﬁ'&?r&'#t ?3ifte (GYACPABS phat e,
di met hyl AMMLNRING salimixture Somprises3-5a%, by wrighly basesson the totalweighher ei n a
sol vent i offlbe cemplosition. duri ng quat erni zation. 20.” The process of claim 9
wherein a solvent is enployed during quaternization. 21. The process of

clai m 20 wher eiThes abshpoRlitivrnbf Craifict aenadid sard §histedh Ay ParmfibHishi &4t of -

qerr] - Gt & SSqreditdCPlan 55‘%% aiesthr dHﬁgﬁ’dnerﬁm)l%aﬂH Iéé% fhan. '
| d t . . A t t
whi ch con 0.@@2 tgsist ,E'ﬁﬁi‘%%éﬁﬁ;}tn “ester ‘components wherein sai d quatenary

amoni um salt m xture conprises greater than 55% di -ester conponent and
| ess t han 25% tThe semposiiompehelaim hwhemin said quaternanit anmanjumnsalhi um
sal t m xt umixtlre comepnisescgieatepthadlBl wi¥: diester component (Il) and less than

15 wt% triester (lil) component.

7. The composition of claim 1 wherein said R groups represent a
hydrocarbon radical having from 16 to 22 carbon atoms and an iodine value
from 30 to 60. '

8. The composition of claim 1 wherein said R groups repfesent a
hydrocarbon radical having from 16 to 22 carbon atoms and an icdine value
from 45 to 55. : : ' : '

9. A process for the preparation of a quaternary ammonium salt mixture
which comprises reacting, at a temperature of from 170°C to 210°C:

) a C,, - C,, substituted or unsubstituted fatty acid or mixture of
fatty acids having an iodine value of from 20 to 90, and having
less than about 20% trans double bonds, with

)} an alkanolamine of the formula:

Rs\ /R1
N

R

wherein R;, R; and R, are independently selected from C, - C, hydroxyalkyl
groups, wherein the molar ratio of said fatty acid to alkanol amine is from 1.6 -
1.8, and wherein said reaction temperature is increased from 70°C to a range
of from 170° to 210°C, wherein the reaction temperature is maintained within
a range of from 170° to 210°C until the reaction product has an acid value of
below 5 and wherein the rate of temperature increase is maintained within a
range of from about 0.8° - 3°C/minute in order to obtain an ester composition
with greater than 55 wt% di-ester component and less than 25 wt% ftri-ester
component, and quaternizing same with C,; - C, straight or branched chain
alkyl halides, phosphates, carbonates, or sulfates, C; - C,, aralkyl halides,
phosphates or sulfates, or mixtures thereof in order to obtain a quaternary
ammonium salt mixture. :

10. The process of Claim 9 wherein the temperature of the reaction is

increased at a rate 1.25° - 3°C per minute from a starting temperature of 70°C
temperature of fi 170°C to 210°C.
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A) ‘an ester which is the reaction product of a substituted or

unsubsituted Cerr] - Cerr] fatty acid having an jodine] III m a
- to 90 and having | ess than about 20 % trans doubl.e bonds ,mmmlﬁl ”mr" |
~trial kanol am ne of the formula [err] wherein the nolar rafiotof"fatty
acid:trialkanolamine is from1.6 - 1.8 and wherein iIi)(.arr] , Rlerr] and R2 -
are i ndepehtient The qupeesse@ff¢laim @ avhgrein spigh fattyhpeidods/ & Bybstiutagbor with
B) an al uysubistiided@apt- Coj fajtysadie hiawihgf arindBiesvallie-of Gjoam 8D tsB0ai ght or
branched chain al kyl halides, phosphates, carbonates, or sulfates, Cerr] -

_%grrtagre?hz.yl Tad | Séenﬁég@?tsélﬁﬁ@vﬂ{er?hhl}éfdefa %ci?i'rﬁ‘érgﬁb%ﬂﬁfet?f?ag?d »
deri 8ed frg'?ngqbaﬁﬁ ow@Uéﬁy', ,55?#%‘5%“‘8@ ngerfihmrl ap‘ég\@geog,f&r@rﬂao d m xtures

thereof. 24, The quaternary ammoni um salt ni xture of claim23 wherein said
fatty acid!3s dEhe peeeasssh daim 141 whenein saiddatty aqidis derdved Fammiallpw m
kernel , ra$my, paim, palm kernel, rape seed, lard or mixtures thereof.

14, The process of claim 11 wherein said fatty acid is derived from partially
hydrogenated tallow, soy, palm, palm kernel, rape seed, lard or mixtures
thereof.

15. . The process of claim 9 wherein said alkanolamine is selected from the
group consisting of triethanolamige, propanol diethanolamine, ethanol
diisopropanolamine, triisopropanol amine, and mixtures thereof.

. 16.  The process of claim 9 wherein the molar ratio of fatty acid to alkanol
amine is 1.7. '

17.  The process of claim 9 wherein said fatty acid has less than 10% trans
isomer. ' . :

18. The process of claim 9 wherein the alkylating agent is selected from
the group consisting of methyl chloride, benzyl chloride, diethyl sulfate,
dimethyl carbonate, trimethyl phosphate, dimethyl sulfate or mixtures thereof.

19. The process of claim 9 wherein a solvent is not employed during
quaternization.

20. The process of claim 9 wherein a solvent is employed during
.quaternization. '

21. Th.e process of claim 20 wherein said solvent is selected from the
group consisting of C; - Cg alcohols, glycol, fatty acid, mono-, di-, or tri-
glycerides, and mixtures thereof. _ -

22. A quaternary ammonium salt mixture which comprises mono-, di-, and
tri-ester components wherein said quaternary ammonium salt mixture
comprises greater than 55% di-ester component and less than 25% tri-ester
component, and wherein said quaternary ammonium salt mixture is the
reaction product of: '

A) an ester which is the reaction product of a substituted or
unsubsituted C,, - C,, fatty acid having an iodine value of from 20 to 90 and
having less than about 20 % trans double bonds and a trialkanolamine of the
formula

REPLACEMENT SHEET |

T

| 10 MAR 1999
AMENDED SHEET |




’ seed, lard, and mxtures thereof. 25- The quaternary ammonium salt mxture
of claim22 wherein said al kanolam ne is selected fromthe group consisting

. of triethanol am ne, propanol diethanol am ne, et h | am ne,
triisopropanol amne, and m xtures thereof. ﬂm“l mlua"m)lmammmm um
salt mxture of claim22 wherein sai d al kyl at| ng ageht 4 sMselfected fromthe

group consisting of methyl chi *3) b di ethyl sul fate, benzyl chloride,
trimethyl phosphate, dinethyl onate, dinmethyl ‘sulfate or m xtures
thereof. 27. The quaternary a n| umsalt mxture of claim22 wherein the
nolar ratio of said fatty acid arg said al kanolamne is 1.7. 28. The

quat ernary anmmoni um sal t mxture of claim22 which conprises greater than

60 wt % di %ﬁ!ﬂﬁ? ﬁ@%f' 956y e ikadolarhine RSHBf 4@™ON8Mng 29 A
auat e B e b o =nd

fol | owi nggr@klmm&léhu) - (1);

B) an alkylating agent being selected from C; - C; straight or
branched chain alkyl halides, phosphates, carbonates, or sulfates, C; - Cyg
aralkyl halides, phosphates or sulfates, or mixtures thereof.

23. The quaternary ammonium salt mixture of claim 22 wherein said fatty
acid is derived from tallow, soy, palm, palm kemel, rape seed, lard, and
mixtures thereof. '

24. The quaternary ammonium salt mixture of claim 23 wherein said fatty
acid is derived from partially hardened tallow, soy, paim, palm kernel rape
seed, lard, and mixtures thereof. _

25. - The quaternary ammonium salt mixture of claim 22 wherein said
alkanolamine is selected from the group consisting of triethanolamine,
propanol diethanolamine, ethanol diisopropanolamine, triisopropanol amine,
and mixtures thereof.

26. The quaternary ammonium salt mixture of claim 22 wherein said
alkylating agent is selected from the group consisting of methyl chloride,
diethyl sulfate, benzyl chloride, trimethyl phosphate, dimethyl carbonate
dimethyl sulfate or mixtures thereof.

27. The quaternary ammonium salt mixture of claim 22 wherein the molar
ratio of said fatty acid and said alkanolamine is 1.7.

28. The quaternary ammonium salt mixture of claim 22 which comprises
greater than 60 wt% dl-ester component and less than 15 wt% tri-ester
component.

29. A quaternary ammonium salt mixture derived from reaction of a fatty
acid and an alkanolamine which comprises mono-, di-, and tri-ester
components of the following formulae (1) - (1l1):
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[err] [err] [err] wherein R represents a “hydrocarbon radi cal having from
12-22 carbon atons and an iodi ne val ue of between 20 and 90, Rerr]"’
- Rlerr]' and R err]' are independently sel ected fromC2 - C& arky1—gfeups

R4 is (Jerr] - err] straight or branched chain al '
aral kyl, and whenein %al d di-ester conppnent (I1) comuﬂ mw@! han 60
wt % and the tri-eéster conponent (III) conprises |ess thah ed on
t he tot al ?ﬁnunt FThe At nar fran@®bni um salr m xture. 30. A method for
sof t eni ng xtil ¢s which conprlﬁ/é applying theéreto a softening effective
amount of the composition of gfakmi1. 31. A nethod for the softening,
condi ti oni ng and{or | ubrf®atfhg h&'r or|skin which conprises applying to
said hair or skin a softening, conditiodning, and lubricating effective
anount of the quaternary amoniumsalt m xture of claim?22. 32. The process
of claim9 wherein the reaction tenperature is maintained within the range
of fron1170[err] to 210[err]C for apprOX|nater 20 m nut es.

R—C—0—R} Ry'—OH -

- N/ X
R—C——O—Rs/ \ |
- _
o | o |7
R—l!——O——Ri : R,-—-o-—lc!—R -
i)y \ / X

/\

R—C—0—R3

wherein R represents a hydrocarbon radical having from 12-22 carbon atoms
and an iodine value of between 20 and 90, R,’, Ry'and R;' are independently
selected from C, - C,4 alkyl groups, R, is C, - C; straight or branched chain
alkyl or C; - C4, aralkyl, and wherein said di-ester component (Il) comprises
greater than 60 wt% and the tri-ester component (lll) comprises less than 25
wt%, based on the total amount of the quaternary ammonium salt mixture.

30. A method for softening textiles which comprises applying thereto a
softening effective amount of the composition of claim 1.

31. A method for the softening, conditioning and/or lubricating hair or skin
which comprises applying to said hair or skin a softening, conditioning, and
lubricating effective:amount of the quaternary ammonium salt mixture of claim
22.

32.  The process of claim 9 wherein the reaction temperature is maintained
within the range of from 170° to 210°C for approximately 20 minutes.
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