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Field of the Invention 5 10 This invention relates to
liquid fabric softening conpositions intended for use in the rinse
cycle of asTABLERINSEICYCLEBABRIC SRIFIENER)COMFUSITIGN Wiwl GIVCERGINMONOSTEARATECO-SOFTENER
particularly, this invention is concerned wi th agueous fabric

sof teni ng conposi ti ons which provi ' ¥$8vention softness to fabrics
concom_tant -with inproved product ' fested by properties
such as uni form vi scosi ty over a w de range of tenperature and avoi dance of

phase 15 separation. Conposi tions contai ni ng quaternary
ammoni um salts are conmonly used to provide . fabric softening benefits
when used in a laundry rinse operation. Numerous patents have been

I ssued for these types of conpounds and conpositions. - Mor e
recently, however, in view of concerns for the environnental safety.(eg. 20
bi odegradability) of the quaternary anmoni um conpound softeners, there have

b f i 2l 3 )
converD onal » oF A AA7Eion Rlathflo g Mo st LASEAHnneplEd for nse i the
di stearyl rimse o¥cleadfl avgutomane fabricokbdshiigh@achine and for handhie. iMGfepaeticularly, this

U S Patent 5,133,885 to L. Contor, et al. (corresponding to EP . .
0423894, Laventionsisfongemed vgthyaqueons, fahsic spflenmgrampositinns which pavide impeoved

B 6 aqueols BbAOR febries bih¥riyatf wiBldifroyq Bt RABiAY B ERATAHRCHY BldpRrics
wher e one sucht 290 uRifgrupiscostyyr esenta widen lrangea of dempemturecand! usvoidante wh pRase

to 30 carbon atons, and the remai ni ng R groups represent | ower
al i phd®i c,SeB#3HORr hydroxyal kyl groups, X- is an 30 anion and "a"

; gf{ gf} g Pt S | the O‘F%@?ﬁﬁ?{f B6iRaiing BEatBRLA amf{bivin s3itd ¥rePCdrfimBfily Y %rovide
fabric softening benefits when used in a laundry rinse operation. Numerous patents have been
issued for these types of compounds and compositions. |

More recently, however, in view of concemns for the environmental safety (e.g.

20 biodegradability) of the quaternary ammonium compound softeners, there have been many

proposals for partial or total replacement of the conventional ";quat" fabric softener which are
~exemplified by dimethyl disteary! (or ditallow) ammonium chloride.

For instance, in U.S. Patent 5,133,885 to L. Contor, et al. (corresponding to EP

0423894, both assigned to Colgate-Palmolive Company, the assignee of the present invention)

25 fabric softening compositions are described which are aqueous dispersions of a fatty acid ester

quat of formula: _
R R-_
\ / X
N
_R/ \_R

where one or two R groups represent an aliphatic ester residue of from 12 to 30 carbon atoms,

a

and the remaining R groups represent lower aliphatic, aryl or hydroxyalkyl groups, X- is an
30 anion and "a" represents the ionic valence of the anion, and a fatty acid amidoamine softener

of formula:
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PCT/ US99/ 03378 5 [err] where Rf:err]

is a Clerr] wooddi7 ] al kyl or al kenyl group, Rlerr] I epr esenp&r/us99/03378 *

Rlerr],Rlerr] CONH(CH err] or CHerr]CHerr]OH R[err] represents .

hydrogen, nmethyl; or (CHerr]CHerr]OJ[err]H mis a nunber of 1 to 5

and p is a nunber of 1 t015 at _a weight ratio of ester quatto am doam ne
offrom10:1 to 1:10. RICONH(CH)mN-RBat ent 4,844,823 to Jacques et al

di scl oses fabric softener conpositionfs wherein a 10 preferred class of
softeners are the diesterified |ong gRain fatty acid quaternary ammoni um
conpognds. G ycerol nonostearate (GWMS) is a known enulsifier
for. the aforenmentioned esterified .quat er nary anmoni um softeners,

o BRI g 3 oA e 32 el O COm Gt
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et hyl ene oxi ddJ.S. Patent 4,844,823 10, Jacquea et al diSclaseS fibirid softefaloempotitiohs dhemrin es

fabri¢ softener conpqsitions copprj.sed, of . a dj est er. quat ernar ;
oA PECSRE LS BE SOREHERS e, AMB HusSCaTiALIonE haia. K aGH) Goatermary emoniv
such as goffolhdsdn ester as an additional softening agent. At colum 13,
| i nes 22-24, the patentees indicate that "glycerol nobnostearate
havi ng a | ow HipcérabmendstearatedGMS) isfaflorown emulsifien fortthe afarementioned @sterified
conpositions."” Further, at.colum 14, _.lines - 67, Lhe pateptees t hat
the comSRRETADh Sgon YR RETEhCoPRYY FORTE b RS -cslet AL ORI op Rt o
nonost earsa6s,44 to ChdMp)describes FARRSRHReRMG dodfpRsitioné Batitainiiy ArPdkétérlBabwhiclEs
causes phase separation and/or . . stability problens in the conpositions
descAfbed meonpher hitester variation of ditallovygdinjethiyt ranmapmiymd ichloride u(REDMAGh én

. ¢ digec nat i . ary . .
Do o BB ey SERARREP o84 o5k Riropyined BRI SRR R ™
i nproved c3RAdnigsch gﬁxﬁc | §51 _Clgqﬁ{eaﬁ?i_ti)ﬁalcaﬂoﬁ%ﬂ?%o&ﬁ an tVabGRUL0 36IEE D! Y
af fecting product 30 stabi ity and viscosity.

2 . ethylene oxide.

U.S. Patent 5,545,350 to Baker et al describes fabric softener compositions compriséd
20 of a diester quaternary ammonijum compound optionally further | containing a nonionic
softener such as a sorbitan ester és an additional softening agent. At column 13, lines 22-24,
the patentees indicate that "glycerol monostearate having a low HLB has a detrimental effect
on stability of the compositions." Further, at column 14, lines 65-67, the patentees state that
"the compositions of the present invention are essentially free of giycerol monostearate
25 (GMS)." The reason provided is that the low HLB of GMS causes phase separation and/or
stability problems in the compositions described in the patent. |
Notwithstanding disclosures in the prior art directed to the combination of diester
quateinary ammonium compound softeners with a co-softener there remains a need to deliver
improved sofiness to a diester quat séﬁening composition without adversely affecting pfoduct
30  stability and viscosity.
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PCT/ US99/ 03378 ° Summary of the

I nvention wop9942547 | n accordance with the present inventi onpcEtisyoRss7?a
provi ded a stable, pourable and - water dispersible fabric softener
conposi tion conprising: . 5 {thd FnVEhAlpUt 1% to about 25% by
weight of a conbination of fabrl conponent s
(A) and (B) vvhlnr mrdaﬁa)cmmﬂath pnhsgltaﬂmbmmﬂ, dhérg isprovided ai stablel-pourable and
anmmoni um co %E I_agr w'&erwﬁ

[err] 10Wa crsy TiC SO. E?@P?F‘E%ﬁ"‘mmlﬂﬁependent |y represents an
al i phatic hydrocar bon group havi ng from8 to 22 carbon
at ons, Rlerr] represents (CH[err] Rlerr] where R err]

repr eSents an @) koﬁ‘ymcabdu(brl;% tgraboyt 25% by weight of a combinatiomiofiifalorid saftenéng o

22 carbon at b | k
Subst 1 tut ea. phohyl Soreppisali CAErA () ol A) s % biadobailo iy Sk iustepary

represents benzyl, aﬂmmmcéﬁbgﬁﬂdogoﬁﬁﬁﬂa_)mal kyl substituted phenyl OH or

H g, r, s and , each i ndependent ly, represent a number
of from'l to 3; and x is an anion of val ence a; and (B)
is glycerol nonostearaje; ectlve anount of an
emul sifier conprising p fatty al cohol et hoxyl noni oni ¢
surfactant having a hyfrophilic-Ilipophilic b anc (HLB) val ue greater
than about 7.5 as neaspred by the Davies Gro er nethod; and
(c) an aqueous solvent, Rgai d fabr] qc;gth.qgerc.ck osition bei ng free of an
i nor gani c \ pd | 1 - |
/ N ~ :
{CH,),-0-C- R4
@
o
10
wherein each R, independently represents an aliphatic hydrocarbon group having
from 8 o 22 carbon atoms, '
R; represents (CHpy—R; where R; represents an alkoxy carbonyl group
containing from 8 to 22 carbon étoms, benzyl, phenyl,
15 (C;-Cy) - alkyl substituted phenyl, OH or H; Rg represents (CH,), Rg where Ry
represents benzyl, phenyl, (C;-C,) alkyl substituted phenyl, OH or H; q, 1, s and
t, each independently, represent a number of from 1 to 3; and x is an anion of
valence a; and (B) is glycerol monostearate;
(b) an effective amount of an emulsifier comprising a fatty alcohol ethoxylate
20 _ nonionic surfactant having a hydrophilic-lipophilic balance (HLB) value greater

than about 7.5 as measured by the Davies Group number method; and
(c) an agueous solvent, said fabric softener composition being free of an inorganic

mineral acid and an organic acid.



m neral acid and an organi c acid. - . :

3 . X : WO 99/ 42547 . .
PCT/ US99/ 0338 99/42547 The present invention also provid . of
i nparting so tr?ess t-o fabrics by contacting the fabrics \?\ﬁ@%m’%g .

softening effegtive gtgount of the fabric softener. co Sitli
n

f .
i nvention: gendieaPTeyel RVETHaN. ps¢ RyOVIdRs' a) aethod of %15"%“3&?0%3{’?%:%?’_

| aundry %ﬁﬁbﬁﬂ% the fabiTB¢ WithQ soflening effective ahbentUfaB€ Mbric¥6@BhErUdniposition of
predi cated on the discovery that ycerol. nonostearate (GVB), can be
used ef f dbe inventionsgenetallysyid mﬁqrgnln Botheinseicyplenf 3 autgmatic daundny weashingy
anmoni UM, achi ecorrpound as herein described without adversely affecting

vi scosityand overal | product stability with the proviso that an

enul sgfier is Fie presed invention rptedicated\or thel discovenyethi glficerol molhidstéandte (GMI)B
val ue of - greater than 7.5. The HLB value is cal cyl ated for purposes of the
10 -pr es&An bedised eftsptively 3§ aiqeesofigneran conpnstion Wity 2 digstes quateraasy, apymeadum

Pr oceedi r, . e Toh! ; [ el t r Ay s,
London (rlbgé 9; icgésotrl Flrlllg h?%:ﬁtﬁﬁclls "tea?]!gteﬁgla Sﬁé@gcﬁﬁ%{s&&hd&l@% @@P‘E‘g

of 7 si grstdbikity withtthe provisadhatnin leamldifier isasalectéd imiatgoriance with thbdneeniieaus -
phase as for the_qily phage. Negati val u are assigned to_ the |ipophilic:
groups havingan Iﬁbﬁﬂﬂgﬁ lﬂ% @r%ﬁﬁﬂqg% %3 vﬁ%gﬁ@sgﬁpﬁ i3 ralewated foR PP%P@S%% 8{]%
The B EWRRs rlfs?r\f# [ | : né

t he Isﬂtla’m %?e%ﬁg posi tal{ve aPit}teg;?ig% es‘gﬁbﬁﬁge{ ﬁgu@’ aéq%?/ﬁ?)ggﬁﬁ ?@"S%‘ﬁ%’;zand
by subt r datermgCohgress gat Surfacea Autivity, eBntterworihs,gLbohdorh f 195 holdiccording to this
groups. C 0r e le, the fatty ohol .eth | at e _noni_oni c

2 T act et efcplculalign, SATRatne oF 7 fittes T Y onsablagt by s e DM fore

I nventi 0rth€'ﬁ§uéoﬂ§ hadel RbPthe Ry phass] I@%ﬂt’ﬁ& valued BreZd3sign S fPBE RPKER ghGiips

t he groups resenp I n the surfactant nol ecul e. Goup -
Val ue in the molecule and positivecvajugs tg the hydrophilic groups. The HLBref a given surfactant
G_F;[Jﬁ]r ' ki ;c_alculated by adding, to, thie di@ber 7 the sum of the positive \;a%_'ésexreﬂesénting the -
+1.3 hydrophilic sWad Of subtrdstingd the Regdtive VililesOtepresefifih® the obiant
enul si fi ery uspef ul gﬁ?pei n, C?err] - Cferr]_, EO Zoe;p?e; S gc)al cul at epg as
shown bel89BPSThi s nonionic surfactant is a fatty al cohol having an
average of 13 b .+ %Ql:ﬂ?t! : n _
oxi de per nol eﬁ%f é’%&mé’aﬁ%oﬁg?@c&wgﬁ%%&dn@é% Bu-r posgg{S ﬁ%ﬁ%{)#% %ythtehe
| engt h ofentnlsifiet Kiy | the hvimpositioavef thgeithventidcs des jthe Tollowing assighed|Davies group

nmol ecul e i s then conprjsed of the follow " gr oups: 1
m[eﬁm-;n@@ﬂms?qe’-thewmpreaﬁ&lw& fr‘F‘fPeg“l@-l[err] -0 -
Based on t he above, HLB i s cal cul at S follows: 35 HLB = 7
+[1 x (-.475)] + [ (-.475)] + [1 x%‘ﬁ )] + [20 x (0.33)] HLB = 8.25.
-CH, - -0.475
-CH, - -0.475
-(CH,-CH,-0)- +0.33
25 -0- +1.3

By way of illustration, the HLB of a nonionic surfactant emulsifier useful herein, C,, -
C,s EO 20:1, is calculated as shown below. This nonionic surfactant is a fatty alcohol having
an average of 13 to 15 carbon atoms ethoxylated with 20 moles of ethylene oxide per mole of
30 alcohol. | _ :
.For purposes of simplicity the length of the alkyl chain is averaged at C,,. The
resulting molecule is then comprised of the following groups:
1 CH,~; 13 -CH,~; 1 -O-; and 20 - (CH,, - CH, - O) -
Based on the above, the HLB is calculated as follows:
35 HLB =7 +][1 x (-475)] +[13 x (-.475)] + [1 x (1.3)] + [20 x (0.33)] HLB = 8.25

4
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PCT/ US99/ 03378 ° Det ail ed Description of the
| nvention WOQ99/42547 The princi pal sof t eni ng conpound accor di POT/AUS9G3878
invention is the fatty ester guat er nary anmoni um conpound havi ng t he
following formula: 5 [err] Each R err]

independently represents an ali hatlc hydrocar bon group having from8 to 22
carbon atons, and pref erabl yoets ? 11 ) rr] represents the

Ghai b al kvl csPe Beinbinat deplipé m?g%?&?]dﬁ%ﬁaﬂﬁﬁg i, B ] R0 B el
whi ch casaiehsarg affivhetitkd compoand hving the Rillowing fopinala: quat er nary amoni um .
conmpounds. R[err] represents (CHerr|R err] as defined above.

Pr ef e5ab|y, however, the fatty ester quaternary conpounds are diester
conpounds, i.e. R en represents benzyl, phen-yJL, phenyl substituted
by (Jerr]-Cerr] alkyl, Hhydroxyl (OH) or hydroggn 1p HH). Most
preferably R7 represent or H especially pre erabLy H, e.g. Rerr] is
hydr oxyet hyl . q, r and s each i ndgpendgnt |y, represents a
nunber of from1l to 3. HsedsCaRpunter ion of valence a
such as d-, Br-, CH[err]OSCIE\[] /CH[err CH[err]OSerrr]} and the
li ke. For exanple, the dilester gNat of formula (I11) fay b'e-a‘chrpound of

the formula: 20 _ /
R, N

(CHp,-0 b C-R, |
. ®

Rach R4 independently represents an aliphatic hydrocarbon group having ﬁom 8 to.22
carbon atoms, and preferably 14 to 18 carbon atoms. Rg represents the group (CHé)s-R7
10  which, depending on R7, may represent a long chain alkyl ester group (R7 = Cg-Cp7 alkoxy
carbonyl), in which case the compounds of formula (I) are triester quaternary ammonium
compounds. Rg represents (CH,)Rg as defined above. |
Preferably, however, the fatty ester quaternary compounds are diester colﬁpounds, ie.
R7 represents benzyl, phenyl, phenyl substituted by C1-C4 alkyl, hydroxyl (OH) or hydrogen
15 (H). Most preferably Ry represent OH or H, especially preferably OH, e.g. Rs is
hydroxyethyl. ' |
g, T and s, each, independently, represents a number of from 1 to 3.
- X represents a counter ion of valence a such as 'Cl‘, Br, CH,080,", CH;CH,080,",

and the like. For example, the diester quat of formula (II) may be a conipound of the formula: -
20



5 ' WO 99/ 42547 .

PCT/ US99/ 03378 [err] where each R4 may be, for exanple, -
derived fronypapdaqas soft tallow coco, stearyl, oleyl, and PCTIU%9%%;J1§ke'
Such conpounds are comrercially avail able as, for exanple, Tetrany 5,
from 5 Kao Corp. J n, which is di-tallow ester triethan am ne

quat ernary ammoni umrnsth I sul f at epyy T@@g@ AT- 75 I s Based on a

m xture of about 25% har® tallow and abpuf sof t O talll ow. :
Accordi ngly, this prjoducl{ contains abou 34% of unsaturfted jal kyl chains. A

second exanpl e jwoul | 910 QL 0i Int ~cal
Corp.; which is an Wi{t‘ 1421'6@5@ the Tetric}ngT 7 wﬁ‘h about 100%
saturation in the tgllow noieties. Howe}er 10 in general tjhe quaternized
anmoni um est er corrpqund of formula (I11y may contain from about to
about 75% of unsaturfated (1 ong-chain) aCHyl groups. d ycero
nonostearate (GVWS) ilsmthe co-softener used in conbination with the fatty
ester quaternary anmoni um conpound softener described above. The range of
fatty ester quat in the conmposition will generally vary from about 1%

Bbout 15 %ﬂﬁ%ﬁtwgﬁﬁﬁ r Sl 4R RS A or B LT00] F¥?°?8%1 i aids
about 10%j, Eﬁ)ﬁg% %nﬁﬁerﬁimy'aomidﬁfe&o R OXahiphd) TULahyVATY?S, from

from about 0 1%to abo by wei ght; ° preferably from about 0 5%to about
8% bys weKghtCorp. Japaapavhicisis gi- wlewabstgr mmmabmﬂqﬁmmwmorﬁﬁm thethyl

composi ti B Teganyl T3 & e n A st o akbpf R 6% v i S > et

separ at i ogyRwd/ REccf%&mﬁBﬁ [51]) b?odﬂcﬁ&&h’ihthh’ 2B 34% BPhnsathratd %Tkyl chains.€ASdecond
several nonths or over range of teg_‘geratures wher ei'n such”conposition

woul d examapierwprld be ngcm | X-8980hy frome High PoingeChémicab Gawp.; i whichedis an
corrp05|t|o in t tisganeioi. o
analogue of the y1 AT-75 with about 100% saturation in the tallow moieties. However,
10 in general the quaternized ammonium ester compound of formula (III) may contain from
about 5% to about 75% of unsaturated (long-chain) alkyl groups.

Glycerol monostearate (GMS) is the co-softener used in combination with the fatty

ester quaternary ammonium compound softener described above. The range of fatty ester

quat in the composition will generally.vary"ﬁ'em about 1% to about 20%, by weight, of the

15 composition; preferably a range of from about 1% to about 12%; and most preferably a t'ange
of from about 2% to about 10%, by weight. The amount of GMS in the composition will vary

from about 0.1% to about 8%, by weight; preferably from about 0.5% to about 8%, by weight,

and most preferably from about 0.5% to about 5%, by weight. |

The emulsifier used in the present fabric softening composition is required to stabilize

- 20 the composition and prevent phase separation and/or an unstable viscosity over a period of at
least several months or over a range of temperatures wherein such composition would
otherwise be destabilized by the presence of the GMS in the composition in the absence of

such emulsifier. The fatty alcohol ethoxylates useful in the invention correspond to ethylene
oxide condensation products of higher fatty alcohols, with the higher fatty alcohol being of

25 from about 9 to 15 carbon atoms and the number of ethylene oxide groups per mole being
from about 10 to 30. In the preferred fatty alcohol ethoxylates for use herein, the alkyl chain
length ranges from about 13 to 15 carbon atoms and the number of ethylene groups ranges

from about 15 to 20 per mole. Especially preferred for use herein is Synperonic A20

6.



such emulsifier. The fatty al cohol ethoxylates useful in the invention
correspand to ethyl ene oxi de condensation products of higher fatty
al cohol s, w WO 9M2540 gher fatty al cohol being of 25 from aboulPCINSY9/03378
carbon atons and the nunber of ethyl ene oxi de groups per nole being .

from abo Uhaﬁ@fabﬁr&ﬁlﬁy QT Ohemidad, Shele donidhicysurfabahitbeify Qﬁ%@?@ﬁe& @),-C5 Satty

herein, the alkyl chain | engt h ranges from about 13 to car bon "at ons

and the ntigekel vath 20 malesf efndenssoxidppergnole of alcoboh andduvingsan BLBLSRS. nol e
Espem ally pr eilﬁg%@%a]gglﬁezl% Q? i Hoﬁiﬁni@’fﬂﬁ? atdohé1 étﬁgxylates are from about 7.5 to

'PCT/ US99/ @554t 30, with an/HIB raxgie.ofdtbr wbowtl8 tohiboutchbeing preférreéd"They are used in the
surfactant being an ethoxylated CJerr]-Clerr] _fatty . al cohol with 20
mol es f eqmposiEen sysufEcisat amewnt tamrayide gawlsification, typigally trqnpabeutgl te55%, by |

In genera{vﬁg‘@gdﬂe%g&[ ots#@nnoni onic fatty al cohol ethoxylates are from
ADOOt .

about 7.5t with an HLB range of from about 8 to about 9 = -
bei ng pref er r edhe tompositiens s€ ¢this inveation are provided wistaqaeousndisperéions anwhivhthet

e oo BpRR e oo R st 87 At b i Aperein e Bkt
provi ded q | ' o | . ' . S
B o pr oschesF (AR, ARECE 43 grind Wsprtedd Yardcles of B Inin BLUCRT MiGORPQUEY
phasel0 Geprefaribly, lessuthanc 20 ping esperfialiyh prefersblyr s dngrer than | 6 pofi, besavetagerare
Pr of er abl §E<EIaG Eor ot SoBoiBie i, ey, sl ag e particls Stasscam: 06 FUASIBBEA
sof t eni nggavisly SdtaRlidsk ! ypi \ M &R \whhingH haed
during ac?ual use,, dtss’p c%??%h?%lg?ﬁlg& ?iﬁcr%ggf%g‘lhgmg?égaﬁnaut onmat | ’:Mlaglghgr y
washi ng machi n&he aqueous phase of thecdispeusion és priinarlyowate arsualiyp deionizad iog distilled

i mari | | |y dei onj zed disti | | ed .. Smal
Ce o up” MRSl AP (o U B BRetC SR n i) i ciidoliont Y, be BreRell for
adj ustsrenjdiaéimens spsisbasity.Tywpiﬁﬂgyas e colbRlveit FWeY @itinol ane polRRRiroRy Blcohols -

al cohol s will be used, generally in anbunts up to about

pol y- hydr ox . I 0
5% by wei gmﬁ/ hef usede generply iinj aspounthap to abaut e hyeweight eifcthe compositionoidhe

h L.Ng. . ven
ot hanot . - PRESKREAIOAS ardCadhehd 300 ols8 Wik RO up' € catiop, oA Bplly ar, for
| sopr opy| examplepéthaisl] propamdlpizap@iphnols akh popyRhé BlyeoEbe ethgitne Hdyeul.e Tsopropyl

co-sol vents are not required and are, 20 élgenerally avoi ded. ]
The conpodicehel{2-prepauntlis especially prefawed, o Hosmkeven ceispheptscare not aequieed and are

di sp e} s sity. Generally, any of the alkaline netals or
al kale‘?-(?le g%%etrﬂlyn%‘%ldéﬁi&gal ts of the m neral aci ds can be used as

el (cajc'E r ol ]yt e. Idﬂ‘hei eompéséﬁ(mi lofi bthis ﬁyvegﬁoh u'hic]uﬂe yarareihctmilytf Ebo: ceduge a(ijiaﬁrsion
CaCl[err],. M err] a Sqerr nd sinmlar _sgjts of a i.ne .

al kal i ne” ¥EFOYneOs ) Ng’zg &CM@F%@, el [ ]mF@?é%IEeefa '213|191nef31
preferr Edaciﬁg%a@%_@qﬁ Ak ldEroBIEC Th Vet i%f %ﬁiiabﬂﬁﬁf/‘dlﬁgﬁi ah® low toxicitf:SRACE

that the conposition does not forma gel. Cenera unts of electrolyte
salt of CaCly,f MaGlabad MgS0y tand2sitnilat osaltp raft alkalirey agd lalkaling. Barth ¥getals are
especially preferably 0.25-to 1.4 W% will effectively prevent

gel at?2%n prefemast end Galdp is especially preferrefh eTheamount obthesleatrofytayillihei selestedsto
the invention are fornmul ated to be free of an_30 "j norgani

vel | as aASSYFyEneE dhecpmppation doct et firesa gl Generally, ampt(s: JPJ{?&?‘%;@S@
may adver gghy st 0G5 %0 WRS, pidteraB0. P &Y 1308 espdciilly prcYor@ly'dls foPEH Witb4)9

will effectively prevent gelation from occurring.

The fabric softener compositions of the invention are formulated to be free of an
30 inorganic mineral acid as well as an organic acid because the presence of such acid
ingredients may adversely affect the desired rheology and/or stability of the resulting

composition.
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Optional conponents commonly used €9§ é?’
sof t eni ng corrp03|%| ons may be added in mnor anmounts to e fsher
t he appearance rformance properties .of.the |iqui fabrlc of er
composl L1 ons. PSR cPRPEREIS ROmRRIN. HE3 5, A IRASINE SamRosiGyRS ik be plded

but iR Rinde tandoulity ferHansO btk thé apfeaiiance ﬁ?ﬁb&ues k¥ ahe tiquid
modi fiers, color protection 5 agents, .stain-guard agen pr eser vat i'ves,

ger mi ci delébrie seftensr compesitions of this inventione Typigal mnts ofithisHpe inslude, but

Goner al 1 e eB Eplspd S ol Rplth e, 48R R biathel TG ooy PgE Mgt
sanpl @) aents§étemL§lme@hg@:s;pﬁe§mbﬁv&s,§&heﬁeé,lam §6f erably not nmore
than 300 centi but shoul d not be togQ for. exanpl e not Iess

than about 50 ﬁnﬂcprg uctmbetbwn@@mmmu}eé must g easily perpble by

neroin, gupead ek oo, WIRGhAR HFef prodiit ool PEP BRI profiedfcBlhmin

(22- 26][ ershpfidd nestiexgead dbomd K00 eéntllﬂ‘xéﬁl;)preferabl?l 1t tmdre thac B0 tartipoisehbiishodlde
#2 at 50 rpm

A et hod wbsrte%%t% gxageplg net less thap;abaut 3 cmowﬁvm.m#e(reﬁwls%@ féﬁ

IC?)rrpom o %o‘iﬁ%n@éﬂtﬂﬁéd prgguct 1smthe range of 120 to 300 centipoise. As used herein, unless
Veéi ght Peathermlse specified, wsc@ty aklmeasemleat Eiﬂ@t(m&’Ch-mg @) Broekfisid \R¥TD
anmoni um get h sul fate 7.33

d ycerol ﬂ%‘\t@ﬁ/ paeter with Spindle #2 at 50 rpm. - 1.38
Cerr]-Cerr] alcohol EO 20:1 - ' 0.6

Dequest 2000 [err] , 0.1

Dye xampl 0 002 25

Cal CI m chl ori

(as eded for‘g‘vpfgﬁ’g Pt;,f)reparatlon of a compositions of the invention (Composxtlon Iﬂ is
0.2-0.8 described belowVt er

Bal ance [err] A phosphonate sequestering agent narketed by
Monsant o Cheni cal Conpany 30 - ComposifiopD was heated to 60[err]C and

t hen the dye, ggﬁﬁg%&ueest sequestrant and the nonionic Mgmil er were
dissolved int : .

d water to forma first part.
Ditallow ester triethanol amine gquaternary

20 ammonium methyl sulfate 7.33
Glycerol monostearate ' 1.38
C,;-C,s alcohol EO 20:1 ' 0.6
Dequest 2000 ® | | 0.1
Dye 0.002
25 Calcium chloride : 0.05 t0 0.5
_ (as needed for viscosity)
Perfume 0.2-0.8
Water - Balance

M A phosphonate sequestering agent marketed by Monsanto Chemical Company
30
Water was heated to 60°C and then the dye, the Dequest sequestrant and the nonionic

emulsifier were dissolved in the heated water to form a first part.
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PCT/ US99/ 03378 In a second vessel, the diesterquat softener
and-t he' gl yowoob/azsamost earat e were nel t ed and bl ended wi tPCEUS99/03378at
60[err] C. The resulting honogeneous blend was then di spersed under
agi tation int opf HGecoRVesREIRS HieSrduat S6fiedRf hnd Me@ly&mﬁoﬂs%t&&a% %?E fnefted

about 10 mnutes until a honbgeneous emnul si on was forned

resul ti nganérhllesdqmmﬂnsa mxmth@KJ Thegrssulting Iomogencouathlens was rth%n disnersed

0, o pimi, e PHLE SR S AP A 1

under agi PEGT L &neT Bng

bet Ween 119ﬂ1u1ték wil a:manbgedeb@s atidisiorowas forfirlic iTh® x@hﬂﬁﬁg dﬁmlsm:ia'as allowed to
Exa npnstrate the significance wth regard to

pr oduét s‘i°&bﬁ'42§°3¢w¥1ﬂ€|§l%a@‘ilgeﬂﬁia§%~l er in accordance with the

I nvention versus using enmulsifiers described in the prior art for use

W th quaternary ammoni um softeners, the following aging tests were - ..
conduct ed. 1%o the cooled emhhlsion thedetveas ailded perfmae uhderagiation. pPThe iseskityof the

d bed i le 1 GVB _and :
dg: ,C 5 In ate qu;ﬂgngpp\gg ﬁ%g ﬁg)%gteﬁgo gﬁraveen 108 to %8 cpsob a’r&leaaggmozp ?:glcm%r) ghlonde
Conposition A Conposition B Conposition C Di est er guat

7.33 7.33 7.33 GV _
1.3810 1.38 Exanigle 2 Per f une
8' 200 8 T@ilgmfgso' 2 Ot'rggg@ signiﬁcancg'wzﬂ:l?fe%ard to product stggiﬁ%e(r) L%tg%@az gmulmfier

C12-15  3h@ccordance with the invention versus using emulsifiers described in the prior arffoPfse -
Col or ant 0. 0018 0. 0018 0‘.,0018

Pr eser vat Witk quaternary ammoniumg ,sgﬁeners, the following aging tests were conducted. 0. 2

Wat er up to 100 up to 100 up to 100
Conposition Ais in accordance with the invention and contai ned Synperonic
A20 g3 20 theTBfEé's%ﬁExhxﬁgc ﬁgsaasﬁweﬁ&epﬁe&assmﬁtmmaﬁ@m%hédd% whi ch
cont ai ned as the enul sitfier a fatty al cohol thox late Cferr]-Clerr]
fatty al cinger qwatiand GMEand arst desigmpted rompesidionsiAgB and C.havi ng an HLB val ue -
of 6.5. Conposition Cis a conparative. conposition which contained as
the enulsifier a fatty alcohol ethoxylate (Jerr]-Clerr] fatty alcohol with

3 noles of 4dthylene oxil de havi ng apgqpik® val ue of 1.81.
Composition A Composition B Composition C

Diesterquat 7.33 7.33 7.33
GMS 1.38 1.38 1.38
Perfume - 0.2-0.8 0.2-0.8 0.2-0.8
Synperonic A20 0.60
Ci6-18 19EO ' 0.60
C12-15 3EO : 0.60
Colorant 0.0018 0.0018 0.0018
Preservative 0.2 0.2 0.2
Water up to 100 up to 100 up to 100

Composition A is in accordance with the invention and contained Synperonic A20 as
20 the emulsifier; Composition B is a comparative composition which contained as the
emulsifier a fatty alcohol ethoxylate C,,-C,, fatty alcohol with 19 moles of ethylene oxide and
having an HLB value of 6.5. Cbmposition C is a comparative composition which contained
as the emulsifier a fatty alcohol ethoxylate C,,-C,; fatty alcohol with 3 moles of ethylene
oxide having an HLB value of 1.81. |
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PCT/ US99/ 03378
descri bed akpgggaxd7t he viscosity was

after

Table 2

function
Conposition B

6.5
107
164

cps

1 day;
t enper at ur e;

The three corrpositiohs were prepared as

measur ed direct

and after 6 weeks at terrperatures of 4[err]C,

ly WS%’Ié %

room
in Tabl

3?{‘6&"%%6‘? and%?%% aﬁaésmgﬁsﬁ%’%o JEepH n!’a%ls a

Reastred &tédr%g Braking; after 1 day, and after 6 weeks at temperatQRSRTHC ﬂi&m“*

osition C HLB of emul sifier
temperature; 35°§,@11d 43°C. The respjts ate shawn g Table 2.
> 800 . 1 Day - 116
> 800 After 6 Weeks 4] err] C

84 cps

176

133

E—LﬁTI’] C

165

Aging wscoaxtjf Hata for soﬁenggzongpomﬁoi;&%’ﬁmcﬁon of emuls1ﬁg:E
. “eTTT

~0UV
Ao

/L

250
denonstr
i nventio

T

hted.in Table 2, |
remai ned 9

A4

ui I&'ﬂgri‘"t’ion C

ks of agi ng at

tabl e, beI ow 300 after 6 weé

CpS,

43[err] G

use of 1.81

- Pnaccepigapl e bec

Emﬂ)esérhﬁniﬁerB and C \g2%

i nst abi |

y. _ EXanpl € 3

To denon
regard t|
shown in
only in

I CaﬂCesféEsI e HC

b
f Uy Ul 1 CD'I.UF

() a)
L= aar A

1l a ’) &
ul si f Ler selecte

U ST T e T

gBSE ne el
oSt l—grs 17 8 RAEE ¥
epar-e O AV aY-"
P\AI A VCAT ]I l‘l’g

Svo—C Ot
4[(‘ 'JI’_Q ‘H

H Jgi ng is r‘arr

VIR
et

ool tor
'

5L T ad !ﬁ;g'gll T
auvl 1

1D \WWEalaan
-'Fa-bl—e——l-—a—ém..?

he narticular e

weeks at|
each of

a ke of
L he si x4¥0nposi ti

The e
scri be24®el ow i1

35[errlC 15
ons test#d are d

iled. aut for
i

whi ch pr

|sifiers used |
vides R HLB vgl ue andi3szhe resujting sqppility qf the s@ppositio

at the

F&De 3,
> 800

COIggogs1 ON Of| 1 Ne agjgsy test . 248

43° 250 436 > 800

10

15

As demohsu'ated in Table 2, only Composition A in accordance with the invention
remained stable, below 300 cps, after 6 weeks of aging at 43°C. Compositions B and C were
unacceptable because of instability. '

Example 3 _
To demonstrate the significance of the HLB value of the emulsifier with regard to the

stability of a diester quat and GMS composition such as shown in Table 1 of Example 2, six
compositions are prepared varying only i in the particular emulsifier selected. Agmg is carried
out for 6 weeks ata temperature of 35°C.

The emulsifiers used in-each of the six compositions tested are described below in

Table 3, which provides the HLB value and the resulting stability of the composition at the

conclusion of the aging test.

10
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PCT/ US99/ 03378 Table 3
Agi g st abi | w\wokgs47s of t eni ng conposi ti ons as a function of t hpCT/US99/03378
emul sifier HLB (Davies) Emul sifier HLB
Agi ng Results - Cerr]-Cerr] 20EO 8. 25
satisfactory stability Clerr] -Cerr] 25EOQ 9.9
satisfactory I Clerr]- errfabld8O 9.7 :
satisfactory . Aging stﬁﬂ%rrfbr smons as a furfetion of the
unst abl e viscositly )
sati sfactory k,[elrr T2 -
unst abl e vi scosi p¥ — —AE n97l?4-'z\)~r - '
PCT/ US99/ 03378 Emulsifier ﬁﬁ |_Aging Results o |.
What is claimed |s: ' _ 1
C,.-C,s 25EOQ 9.9 satisfactory
Cy-Cpg 30EO 97 _ ~_satisfactory
CoCy ISEO___ 4.1 unstable viscosity
C,, EO 15:1 8.5 satisfactory
CEOS:1 4.2 - unstable viscosity

11



sof t ener

gbrrpésustﬁglne pourabl EUMLWIHIMHHHISI ; ETfHASnBEéb t 1%to about

25% by wei gthﬁmasaonbl nation of fabfic|soft eRERACED )
conponents (A) and (B) wherein (A) is a bl odeg esl,:%'lr‘IUS99103378 c

quat er nary anmoni um nd of fornula I1:

[err] 10 V\he%ach R4 i ndependently represents .
an al i phaWwhat liyélanhéd ion gr oup havi ng from8 to 22

carbon atons, and (B) is glycerol nonostearate; 15 (b) an

effective amount of an enulsifier conprising a fatty al cohol ethoxyl ate

noni oni ¢ éf)grs?u h

bal ance (HLB) vaI ué gsgtraglgf é) 0%21%%@ ?t@fl\éﬁ IQyﬂ{‘R@%ﬁg ég&?é} éddég smo

by thé Dewm-xs(iiig:up Nunber Met hod and _ (e) an agueous

sol vent .

254
PCT/ US99/ 03 378(3 from aboutw‘%) to about 55% by weight of a combination of fabric softening
components (A) and (B) wherein (A) is a blodegradable fatty ester quaternary
ammonium compound of formula @:

. CH.OC“JR
\ /( 2)q 4 1-

Rs/ N r,|

(CHp),-0-C-R,

X"a

-0

10 S

wherein each R, independently represents an aliphatic hydrocarbon group having

ﬁ'om 8 to 22 carbon atoms,

R; represents (CH,) —R, where R, represents an alkoxy carbonyl group
15 " containing from 8 to 22 carbon atoms, benzyl, phenyl, |

(C,-C)) - alkyl substituted phenyl, OH or H; R represents (CH,_)t.Rs where Rg

represents benzyl, phenyl, (Cl_-C,,) alkyl substituted phenyl, OH oi' H; g, 1, s and

t, each independently, represent a number of from 1 to 3; and x is an anion of
valence a; and (B) is glycerol monostearate;
20 (b) an effective amount of an emulsifier comprising a fatty alcohol ethoxylate
nonionic surfactant having a hydrophilic-lipophilic balance (HLB) value greater
than about 7.5 as measured by the Davies Group Number Method; and
(c) an aqueous solvent, said fabric softener composition being free of an inorganic

mineral acid and an organic acid.

25 T
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2. A fabric softegﬂ!m Iruﬂ Hm:mms hm 1 wherein the
di ester, quaternary a l\l-mlﬁ'ﬂEEﬂNIAStBEEBt hanol ani ne
di t al 1 owest &Y0 U4a547 nar y amoni UmSretthos Wl T at eREPLACED A fjabrRCT/8889/03318,
conposition in accordance with.claim1l wherern s Tier is an

et hoxyl ated CRerr A ﬁbmcrsbﬁémrtcpnmlosmbnlmmdrdmemiﬂeelahﬁ lewherein the ifatty gster
nol e of al cohol A fabr nef co Ition in accordance with
claim1l MWWOMH?%?%% ﬁle(fg,mpﬁp e conposition i's from
about 1% to about 20% by weight, and the anobunt of conponent (B) is from
0.1%to about 8% by weight. 5. A met hod of inparting softness to
fabrics conprising ¢ contacting the fabrics with an effectlvF anount of the
fabri.c softener cdnposption in clai mCHCHOH The ngghod{of claim5
wherein said fabrifcs aue contacted dufing the rinse cgl:l e ¢of an automatic :
| aundry washi ng ngchi nd. 7. The met hod. of claim efein said fabrics

wh
are contacted duri ng§4acr@n-d—-\m11)201=—+1\ﬁs-ev-(CH2)2—0-C-R4 CH;SO,
13 '

CH; o
5
3. A fabric softener composition in accordance with claxm 2 wherein the diester
quaternary ammonium compound is N-methyl-N,N,N-triethanolamine ditallowester
quaternary ammonium methosulfate. |
10 4. A fabric softener composition in accordance with claim 1 wherein said

emulsifier is an ethoxylated C,5-C,s fatty alcohol with 20 moles of ethoxylation per mole of _
alcohol. |

5. A fabric softener composition in accordance with claim 1 wherein the amount of
15 component (A) in the composition is from about 1% to about 20%, by weight, and the amount
of component (B) is from about 0.1% to about 8%, by weight.

6. A method of imparting softness to fabrics comprising contacting the fabrics with
an effective amount of the fabric softener composition of claim 1.

20 .
7.  The method of claim 6 wherein said fabrics are contacted during the rinse cycle
_of an automatic laundry washing machine.
8. The method of claim 6 wherein said fabrics are contacted during a hand wash or
25  rinse.
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