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FREE- FLON NA®®®\DER FABRI C SOFTENI NG COMPCSI TI ON AND PROCESS FOP | TS
MANUFACTURE This invention relates to a free-flow ng, spray-dried
concentrated particulate fabric softening conmposition which is readily
di spersible in water and to a process for its manufacture and use. Mre

particularly, the S8 4 b ARRIC S ETERNGE SOM BION

sof t eni ng conposi 1 mmm ofpmese, capabl e of
containing a relatively hi 0 atromrc 1apric softener—ane—
can be econom cally packaged and shi pped. FalpriT Softening -sandi tgeni n
conpositions for use in household washi ng maghi né’se%lf%8“ r%@tte ext e%si_\iel
in the United States and Europe. Generally, tgf eC%ﬁt[mq%ia&écpﬂsﬁam@aa@meous
| i qui ds containing as the principal active i a?_e 1 a C:a%d Om%to%gécﬁf.f‘f‘ér
anmoni um conmpound to inpart a softening effect CipipEhr i *FE° réat ed ,_t,@gé ew’r__t_K
in the laundry bath. Typically, these fabric |[qofreseg(® (RS commiSnPe>™" ="
desi gnation for such softening conpositions) ok dit f r opagadodt.- B pagedog of |
the active cationic softening conpound. In a United States washiag—ractime
cont ai ni ng about 65 liters of water, normally about 90 grans of a 6% active

liquid fabric softener is added to the rinse cycle to.achi cept abl e
sof t eni ng | evel .T¥§ Wﬂﬂffoﬂoﬂq/%f%df-’t%ﬂé%flawm&v@’?vﬂg@?%ﬁ%&rﬁﬂﬁﬁﬁer ent
di sadvant ages. The | evel of the active cationic quaternary annoni

7 um
conmpound cgpatitward fabric softening composition which is readily dispersible in water and

to a process for its manufacture and use, More particularly, the present
invention relstes to an effactive fabric softening compaosition in a form which is
convenient for use, capable of containing a reiatively high proportion of cationic
fabric softener, and can be economically packaged and shipped.

Fabric softening or conditioning compasitions for use in household
washing machines are marketed extensively in the United States and Europe.
Generally, these compositions are aqueous liquids containing as the principal
active ingredient a cationic quaternary ammonium compound to impart a
softening effect to fabrics treated therewith in the laundry bath. Typically,
these fabric safteners (the common designation for such softening
compositions) contaln from about 5§ to 8% of the active cationic softening
compound. In a United States washing machine containing about 65 liters of

"water, normally about 90 grams of a 6% active liquid fabric softener is added to
the rinse cycle to achieve an acceptable softening level.

Liquid fabric softeners, however, have certain inherent disadvantages.

The level of the active cationic quaternary ammonium compound capable of



2 being intFdduced into an aqueous systemis generally limted by
properties of solubility of the quaternary conpound and stability and
pourability of the final product. Conventional rinse-added fabric softening
conpositions contain quaternary amoni um conpounds, typically having two

| ong al kyl chains, which are substantlally wat er -i nsol ubl e materials. The
sof teni ng conpositions are, t her ef or e, nornally in the formof an aqueous

di
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concentrations above about 9% by wei ght uaternaréﬂgm’mnl um conpounds,

the vi scoproguetndCenwbintional m'is&aﬂdam msoftaﬂina COMPEs{tiens centainen
unacceptabl e for comercial purposes. There are also econom c di sadvant ages

associ at egugtéirarp aleRhbhim lcgmpb:fmr itppleally haeing. tWwbdery aikyrehsing,r el at e

to the substantlal costs of pac agi ng and shipping bottles of a dilute

aqueous | i g4 & ingok !IeaHaYE}iHIs' OYhe Sdﬁ‘bnﬁfg 86inpveitions

sof t eni ng |ngre |ent ac agi ng a so poses a problem from an

envi ronment al st andpoi nt n act

cont ai nerére'vm "Jpenefﬂﬁ@ﬁ nﬁ%gq{ %@W@géﬁéf@ 8P8§ﬁj¢‘@nare of ten
i nconpati bl e W|th consumer derrands in the United States ,and _Europe for the
use of re@ansabklenplmhagrmrm&nwmm|0¢Hharﬂé?tﬂvéaféﬂf!%ﬂ’5ls€5‘€gf’ﬁﬂabl e.
Accordingly, there is a need in the art for a fabric softening conposition
i n parti cidopigodid, Barraraly ebole aooueie¥ by vebightvptoplémslin pradect r ati ons of

active
formulation, stabifity (i.e. product separation], gel-formation and water
dispersibliity are likely to occur. At concentrations above about 8%, by weight,
of quaternary ammonium compounds, the viscosity and stability of the aqueous
liguid softener are often unacceptable for commercial purposes.

There are also economic disadvantages associated with marketing liquid
fabric softeners. These primarily relate to the substantial costs of packaging
and shipping botties of a dilute agueous liquid product containing a relstively
low level of active softening ingredient. The packaging also poses a problem
from an environmental standpoint. The manufacture and disposal of plastic
containers, which are commonly used for liquid household products are often
incompatible with consumer demands in the United States and Europe for the
use of recyclable packaging materials which are readily biodegradsbie.
Accordingly, there {s a need in the art for a fabric softening composition in
particulate form capable of contalning relatively high concentrations of active
softening ingredients and capable of being supplied in an economically packaged

form.



softening ingredients and capabl e of being supplied in an economcally
packaged form 3 Fabric softeners in powdered form are described in the
patent literature. In U S Patent 2,940 816 there is described a powdered
fabric softener conprised of a defined quaternary amoni um conpound in
conbi nation wth urea. U S Patent 3,256; 180 describes a process for
producing a fabric softener which conprises reacting urea with a quaternary
ammoni um conpoufabrimse ftenensasrawdetedforat ateodesarihed iyr theupatens diserature. u. S.
Pat ent Nos. 3,356,526 and 3,573,091 to Wl dman et. al. relate to a process

for prepar/nng S farere 59400848 théreyis ddsceidbet a\bewdlered fabricsoftenef t he
quat ernary anmmoni um conpound is sprayed onto a particulate carrier, such as
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having a coating o _ : ent o8 to Davi oses
Lr s, and UoBn) S atens LaBh LD Faperioes s TPBarS cor o ORI hY 8 A8Ro: ™
preparation conprises formng a liquid mxture of the desired_ conponents,
cool i ng t R9ftanpsiwhich comarises sesclinghuraseitit iGualergans sRyMRNLm aameeund
Prior to grinding, the solid is "weathered,” for several hours, the term
"weat her i rig"thegiregence o fwearde 10 fohn 4 pranuisrcprodiuat. U.S. Patent Nos.
3,356,526 and 3,673,081 to Woldman et. al. relate to a process for preparing
a powdered quaternary softener wherein a solution of the quaternary ammonium
compaound is sprayed onto a particulate carrier, such as urea or sodium
tripolyphosphate, so as to provide particles of carrier having a coating of the
Softener.
U.S. Patent 4,427,558 to David discloses fabric softening particles
comprised of a quaternary ammonium compound, urea, and & calcium soap
such as caleium tallow soap. The process of preparation comprises forming a
liquid mixture of the desired components, cooling the liqguid to form a solid and
then grinding to form particles. Prior to grinding, the solid is "weathered"” for
several hours, the term "weathering" being used to describe the process of
allowing the water content of the particles ta approach equilibrium with. the
environment. Particles may also be formed, according to the disclosure, by
"spray cooling” a liquid mixture whereby a solid is farmed with no
accompanying loss of water. The resulting solid Is then ground and weathered.
In European Patent Application EP 1315 (Procter & Gamble) there is

described & pracess whereby molten particles of a quaternary ammonium

compound and a dispersion inhibitor such as a fatty alcohol or fatty acid are



allowi ng the water content of the particles to approach equilibriumwth
the environnent. Particles may al so be forned, according to the disclosure,
by "spray cooling” a liquid m xture whereby a solid is forned with no
acconpanying | oss of water. The resujting solid is then ground and

weat hered. In European Patent Application EP 1315 (Procter & Ganble) there

i s descr istradHediroosssy-ified HbYe Weltérgenp granelbs sontainingusirfactany sagmoni um
conmpound and a dispersion inhibitor such as a fatty al cohol or fatty acid

are 4 pitderhethe gg@n&%ﬁgﬁﬂ I9éil 95%%&%&:&?@{)}1 kRS liErBbEeTs 18

surfactant and bui | asis 1n this as well as other patents in
the literature,is t oi d dispersing the cationic i nd.in
the wash ALAARriPadhe ol shitenty FRmiRydnane KeER ket SRk .
In those patents which seek to provide a quaternary ammoni um conpound in
the for masevent itsdrastivationoinsthe washandution dothos@pafentyiwhichsseakta ar

enphasis on rinse-cycle applications, such dispersibility has remained a

probl em ppavidecal gautarnary Sirgheniva® compourid iantheoforithef querdilpaispersitnepunds.
It has now been discovered that a highly concentrated particulate fabric

Spr ay g O BT, AR pRERLTE: LIngRfaa GRRTRe Lycle BOBILININ PRy ©
contai n! Wsglhslie) Wik rémaindt & pfBlet dartllaf) AHGREPESR e PatiSfPLF 2" 1 O"
the quaternary compounds,
It has now been discovered that a highly concentrated particulate fabric
softening composition can be prepared in accordance with the invention by a
spray drying process which provides particles of a softening camposition
containing up to about 40% of a cationic softening compound in combination
with a nonionic and/or an anionic surfactant, among other components, which
particles are readily dispersible in water and provide effective softening.
SUMMARY OF THE INVENTION
Accordingly, the present invention provides a free-flowing spray-dried
particulate fabric softening composition which is readily dispersible in water
comprising:
fa)  from about & to 40%, by weight, of a cationic quaternary
ammonium softening compound;
(b}  from about 0.5 to 15%, by weight, of an anionic and/or a nonionic

detergent compound; and

fc}  from about 45 to 85%, by weight, of urea; the balance being

water.



wi th a nonionic and/or an anionic surfactant, anong other conponents, which
particles are readily dispersible in water and provide effective softening.
SUMVARY OF THE | NVENTI ON Accordi ngly, the present invention provides a
free-flow ng spray-dried particulate fabric softening conposition which is
readily dispersible in water conprising: (a) fromabout 5 to 40% by

wei ght, of a cationic quaternary amoni um softeni ng conpound; (b) from

about 0. 5 to 15%, by _weight, o n,ani,oni,c [or, a_nonionj.c_detergent
conpound; and (%%#éﬁﬁ%‘gsﬁtbaﬁafﬁﬁnggﬁ%ﬂ?e 39”19”@2‘1,’042@&5 ance
bei ng water. 5 1n a preferred enbodi nent of the invention the

conposi t i ofPRBNS Eiom ahot dsta 1 8% By weightoof adatty acigialkanolemide.s at t y

aci d al kanol ami de. The invention al so enconpasses a process of producing a
free-flow ng spiThg-idvertiomalsd entempabsés a precéssol poaucipg s freesfiowingh i s
readily dispersible in water conprising: (a) formng a crutcher slurry

cont ai ni N9sphgyLdribd PErEARSte fabirfe S6¥teniRy YEmPOSIton whickils' ALy Wish&rsiits Y
in water camprising:

fa}  forming a crutcher slurry containing:

{i from about 5 to 40%, by weight, of a cationic quaternary
ammonium softening compound;

{if)  from about 0.5 to 15%, by weight, of an anionic and/or &
nonionic detergent compound;

(fii)  from about 1 to 10%, by weight, or an alkanolamide; and

fivl  from about 45 to 85%, by weight, of urea, the above
percentages being based on the solids content of the slurry,
in the absence of water;

b} mixing the crutcher slurry formed in step [a) such that a uniform
mixture or dispersion is farmed having an average particle size of
less than about 1.0 micron and thereafter;

fc]  spray drying the aforesaid mixture or dispersion in a spray tower
wherein the water cantent of the mixture is substantially
evaporsted to provide free-flowing particles of a softening
composition capable of being readily dispersed in water.

The invention is predicated on the discovery that a fabric softening

composition can be prepared in particulate form by spray drying to provide a

composition more highly concentrated than conventional liquid rinse-cycle



ammoni um sof t eni ng conpound; (ii) fromabout 0. 5 to 15% by weight, of an
ani oni ¢ and/or a nonionic detergent conpound; (iii) fromabout 1 to 10%
by wei ght, or an al kanol am de; and (iv) from about 45 to 85% by wei ght, of
urea, the above percentages being based on the solids content of the
slurry, in the absence of water; (b) . mxing the crutcher slurry forned in

step (a) safténérsat The washiing spray dried@artickazcdre dispérsiffleineebrepangg an
average particle size of less than about 1.0 micron and thereafter; (c)

spray dr yhaidd Sfﬁbﬁwsﬁﬁdﬁ% ' 18bRESs g:bs INThSh VP rinkeeydlé dyubBYE bathe b n

the water content of the mxtUre 1s substantially evaporated to provide
free-fl ow rtlcles gf.,a softening G asitign I eing, readily
i sper sect TR EhUEE o, hd Sniser o B daentlen 1§ R fndtise o aeeg
fabric softening conposition can be prepared in particulate form by spray
dryi ng t oP@HEsasiareafarggsh 8y wtlhaingos anixinghSIpmcRrRR R FRFYICTVNAG ths AlAeHesnal
liquid rinse-cycle 6 softeners. The resulting spray dried particles are
di sper si bé/ernyrsuts thatoth@é gamrente ofthe eratcties ’luraneratharoughly ¢ispersed amsh

or rinse cycle aqueous bath. An
form & mixture or dispersion having an average particle size of below about 1.0
micron. Uniform mixtures of this type may be achieved with various types of
mixers, mills or pumps known in the art, but it is preferred to use a so-called
"homogenizer" such as a Gaulin Homogenizer marketed by Gaulin Corporation
of Everert, Massachusetts, U.S.A. or Hilversum, Holland, which consists
essentially of a positive displacement pump to which is attached a
hormogenizing valve assembly capable of providing an intimate mixture having
an average particle size diameter of below gbout 1.0 microns, and more
preferably below about 0.75 microns. The preferred maximum size of particles
in such mixture is below about 5.0 microns and more preferably below about
3.0 microns.
QETAILED DESCRIPTIQN OF THE INVENTION

The process of spray drying a softening compasition in accordanc;e with
the invention utilizes, for the most part, well known technology relating to the
production of particulate detergent compositions. Generally, an aqueous
crutcher slurry is formed containing a mixture of water with many or most of
the ingredients desired in the fabric softening composition. The solids content
of the slurry Is generally from about 20% to about 70%, preferably 30% to

60%., and mast preferably from 40% to 50% thereof, the balance being water.



essential feature of the conposition of the invention is that uniform spray
dried particles are forned by utilizing a mxing step prior to spray drying
the crutcher slurry such that the contents of the crutcher slurry are

t horoughly di spersed and forma m xture or dispersion having an average
particle size of below about 1.0 micrbn. Uniformm xtures of this type may
be achieved with various types of mxers, mlls or punps known in the art,

but it is pf.,ﬁ;c(r;{(f%,tgu G5 38R a},},ﬁ%pw@waﬁ AOAIZIAG riozerRbt &

Honogeni zer eted by ulirn rporation of erett, Massachusetts,
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capabl e of providing an intimte m xture hayin age particle size
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m crons. The preferred maxi nrum size of particles in such mxture is bel ow

about 5.0 Mi2e30feetin dimnetapr cdttinbbysd of the 2pwer, & inintraguged 8TETAI LED
DESCRI PTI ON OF THE | NVENTI ON The process of spray drying a softening

conposi t i Ofempepdteré BRTFEM HEdUI IB0- TO0DF whicht édntaets tHeoatdrhizedstirrpant |
wel I known technology relating to the production of particul ate detergent
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about | 20% 68 B SYRTeTO Te eSHAHAG PFT 088 05 45095 HpGHBEleFL A BB PERa0%,
to 50% t hereof, the bal ance being water.
tower, the moisture and heated air existing at the top. Heat or water-sensitive
ingredients such as perfume may be post-added to the tower particles in a
subsequent mixing or blending operation,

The crutcher siurry is preferably made by sequentially adding the various
components thereof in the manner which will result in the most miscible and
readily pumpable slurry for spray drying. The order of addition of the various
components may be varied, depending on the circumstances. Normally, it is
preferable for all or almost all of the water to be added to the crutcher first,
preferably at about the processing temperature, after which the other
components are added in sequence namely, urea, the quaternary ammpnium
softening compound, anionic and/or nonionic surfactants, a fatty acid
alkanolamides and optionally adjuvants, such as pigments, anti-oxidants and
germicides.

The temperature of the squeous medium in the crutcher will usually be

about roorn temperature or elevated, normally being in the 20 to 70°C range,

and preferably from about 25 to 40°C.
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7 The crutcher slurry is then atom zed by punping it an atom zing nozzl e at
a pressure of about 1000 to 2000 psi into a spray-drying tower, the typical
di rensi ons of a commercial tower being about 35-100 feet in height and
about 12-30 feet in diameter. At the basg of the tower, air is introduced
at a tenperature of from about 300- 1000{err]F which contacts the atom zed

slurry to provi | ; Felo)V
vapor at i ng. most R RiRe PP %@éa'fe o x84 Hohfagerddut $(0RIEE"
collected at the bottomof the tf t he noi sture dhetefiﬂ%}f% |st|ng
at the topCan¥ary ¥ldek drarmasit v%sﬂf‘fﬁr’ﬁmuéﬁfé"§ Gt VYLIES
post -added to the tower particles in a subsequent m xing or bl ending

oper at i on. ofthigher maiseurestamtents,stopastructbes onedousy in 80MenEaAS, y':i/l‘&ad'gﬁg

t he various conponents thereof in the manner which will result in the nost
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addition of the various conponents may be varie dependi ng on the
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water to bée a e cru pre the processi ng
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surfactants, a fatty acid al kanol am des and optionally adj uvants such as
pi gnent s, bawingsa dwatageopartigle sizeiafobelow about 1.0 micron.

The resulting dispersion is thereafter transferred in the usual manner to a
spray drying tower, which s located near the crutcher. The dispersion is farced.
at high pressure through spray nozzles into the spray tower {countercurrent or
concurrent), wherein the droplets of the slurry fall through a hot drying gas to
form particles or beads of the fabric softening compaosition while evaporating
substantially all the water. The moisture content of the particles is preferably
about 2 to 4%, by weight.

The cationic quaternary ammonium softening compounds useful for the
invention include imidazolinium salts, di-long chain alkyl quaternary ammonium
salts and diesterified long chain fatty acid dilower alkyl quaternary ammonium
salts. The general structure of the preferred imidazolinium salts is shoWn
below: O —

(1) H,C CH,

I *
\T/ \ -

I _




The tenperature of the aqueous nmediumin the crutcher will usually be about
roomtenperature or elevated, nornmally being in the 20 to 70[err] C range,
and preferably fromabout 25 to 40[err]C 8 Crutcher mxing times to
obtai n thoroughly m xed honogeneous slurries can vary widely, from as
little as five mnutes in small ‘crutchgrs and for slurries of higher

noi sture contents, to as nmuch as one hour, in sone cases, although 30

m nut es | swipereeferabl e upper Iimt. ‘Following mxing in the crutcher the
crutcher slurry is transferred for further m xing to a "honogeni zer" or

Sbove havi ng atvdud Gyt Seerehabieradits) T AaPaREY S F e o ep o At
resultingﬂﬂ%;girsion is thereafter transferred in the usual manner to a

spray dry wer, which is located near the crutcher. The dispersion is

forced at hi ghﬁpressurq t hrough spray nozzles into the spray tower
( count er cur r enff,@natBp ndapendentivmosyitie shy ofRypsrpreferablndowtenralkyhen |
through a hot drying gas to formparticles or beads of the fabric softening

conposi ti gnbstiuted WRRGRE| 1S G \HUERs Haldaikvll hybis [ acyiBmiRBaIR Y oA
content of the particles iJs pré‘ferabl y aboutﬁz %/o 4% b’?’ we‘i]-ght. Thg
cationic gy@ygrnary ammoni um sof teni ng conmpounds useful for the invention
i nclude i mdazoliniumsalts, di-long chain al kyl quaternary amoni um

X is a water-solubilizing anion such as chloride, bromide, iodide, fluoride,
sulfate, methosulfate, nitrite, nitrate, phosphate and carboxylate, fe.g. acetate,
adipate, phthalate, benzoate, oleate, stc.);

Typlical imidazolinium softening compounds include:

2-heptadecyl- 1-methyl- 1-oleylamidoethyl imidazofinium ethosulfate

2-hepradecyl-1-methyi-1- (2-stearoylamidolethyl - imidazolinium suifate,

2-heptadecyl-1-methyl-1- (2-stearoylamidolathyl! - imidazolinium chloride,
2-coco- 7-(2-hydroxyethyi)-1-benzyl imidazolinium chioride,
2-caoco-1-fhydroxyethyl)- 1-(4-chlorobutyi} imidazolinium chioride,
2-coco-1-(2-hydroxyethyl)- 1-octadecenyl imidazolinium chioride,

2-tall oil fatty-1-(2-hydroxyethyl)-1-benzyl imidazolinium chioride,

2-tall oil fatty-1-(2 hydroxyethyi)- 1-(4-chlorobutylj-imidazolinium c.hlorio‘e,

2-heptsdecenyl- 1-(2-hydroxyethyi)- 1-{4-chlorobutylj-imidazolinium
chloride,

2-heptadecenyi-1-(2-hydroxyethyl) 1-benzy! imidazolinium chloride.

2-heptadecyi-1-(hydroxyethyl)- 1-octadecyl imidazolinium ethyl sulifate.

The general structure of the di-flong chain alky! quaternary ammonium



salts and diesterified long chain fatty acid dil ower al kyl quaternary
ammoni um salts. The general structure of the preferred i mdazoliniumsalts
i s shown below (1) [err] 9 wherein: Rerr] is a
Cerr] to (Jerr] aliphatic radical and preferably a Clerr] to (Jerr] alkyl
or alkenyl; Rerr] and Rierr] independeptly may be any of Rerr] or
preferably, lower alkyl or substituted al kyl of CJerr] to CJerr] such as

hal oal kyl r acyl am noal kyl and the like; Xis a
wat er - solsﬁglp?f‘fjf%émaﬁg@rwsuch as chloride, brom de, iodide, fluoride,
sul fate, nmethosulfate, nitrite, nitrate, phosphate and carboxyl ate, (e.g.
acet ate, adipate, phthal at g, benzoate, “oTeate, etc.); Typical imdazolinium
sof t eni ng conpounds i ncl udg: 2-hept adecyl.- 1- Fret hyl - 1- ol eyl am doet hyl
i mi dazol if@# um et hosul fate 2-heptadecyl - I-nethyl-1-(2-stearoyl anido)ethyl -
i mi dazol i nium sul fate, 2-hgpadecyV~2-rfetlhyl-1- (¥ stearoyl am do)ethyl -
I m dazol i nium chl ori de, 2-doco-1- ([2- hydr gxyet hyl ) - 1- benzyl i m dazol i ni um
chloride, 2-coco-1-(hydroxyethyl)-g1-(4-¢hlorobutyl)im dazolinium chloride,
wherein the R groups are selected from C, to Cy, aliphatic, preferably alkyl or
alkenyl; aryl le.q. phenyi, toloyl, cumyl, etc.); aralkyl (e.g. benzyl, phenethyl,
methylbenzyi, etc.); and the halo, amide, hydraxyl, and carboxy sustituents
thereof such as halo C, ta C, alkyl (e.g. 2-chloroethyl); and hydroxy C, to C,
alkyl fe.g. 2-hydroxyethyii; with the proviso that at least two R's are C,, to Cy,
and preferably C,, to C,, and the others are lower alkyl; more preferably at least
two R’s are C,, to C,s and the others are lower alkyl of C, to C, (and most
preferably methyl! or ethyl) and Y is an anion as defined for X in Formula (1}.
Typical quaternary ammonium salts of formula (2] include the following:
disteary! dimethyl ammonium chloride
ditallow dimethyl ammonium chloride
dihexadecy! dimethyl ammonium chloride
distearyl dimethyl ammonium bromide
dithydrogenated tallow) dimethyl ammonium bromide
distearyl, dilisopropyl] ammonium chloride
disteary! dimethyl ammonium methosulfate.
di (hydrogenated tallow/) dimethyl ammonium methosulfate.

Another preferred class of the cationic fabric softeners are diesterified

long chain fatty acid dilower alkyl quaternary ammonium salts and diesterified



2-coco- 1- (2- hydroxyet hl)-1-oct adecenyl i m dazol i nium chloride, 2-tall oil
fatty- 1-(2-hydroxyethyl)- 1-benzyl im dazoliniumchloride, 2-tall oil
fatty-1-(2 hydroxyethyl)- 1-(4-chlorobutyl)-im dazoliniumchloride,

2- hept adecenyl - 1-(2-hydroxyethyl)-1-(44¢hl orobutyl)-im dazolinium
chloride, 2-heptadecenyl-1-(2-hydroxyethyl) 1 -bentylim dazolinium

1, S A s A B AT s

ucture of the ong chai h al guat er nary

el ect od SPifSm T8¢/t B ERLPRIC Taori arffarers LapUie Lodyeelutt BY e Metgrel v
(e.g. phenyl, toloyl, cunyl, etc.); aralkyl (e.g. benzyl, phenethyl,

met hyl beerW{Jlaétc.); and the hal o, am de, hydroxyl, and carboxy sustituents
t hereof such as halo CJerr] to (Jerr] alkyl (e.g. 2-chlroethyl); and

hydroxy Clerr] to C[eri—]—al kyl (e.g. =2=hydroxyethyl); with the proviso that
at least two R s are err] to rr] and pregerably (ferr] to (Jerr] and

the others are |lower alkyl; norejlpreferably at least two Rs are Cferr] to
Cerr] and the others are Iovprﬂr? kyl of Clerr] to (Jerr] (and nost

preferably methyl or e'}hyl) a% isyan anion as defined for X in Formula

(1). Typical quaternary amonium salts of fornula (2) include the
fol | ow ng: !

| Ry— N—R,OCR x

R,

wherein RCO represents the residue of a fatty acid having from about 12 to 24
carbon atoms;
R, and R, represent independently a lower alkyl group or a8 hydroxyaikyl
group having 1 to 4 carbon atoms, and preferably 1 to 8 carbon atoms;
R4 represents a lower alkylene group having 1 to 4 carbon atoms,
preferably 1 to 3, and most preferably has 2 carbon atoms, i.e. R, is
-- CH,CH, --; and X is a water-solubilizing anion as defined above. Such
compounds are commercislly available from, for instance, Stepan Chemical Co.
under the Stepantex trademark, such as Stepantex VHRS0 which has the
formula:
CIZHZCHZOOCR
CHy—N—CH,CH,00CR.X
CH,CH,OH
where RCO is derived from tallow or coco fatty acids and X may be chloride or

sulfate.



di stearyl dinmethyl ammonium chl oride ditallow di methyl amoni um chl oride
di hexadecyl dinethyl ammoni um chl oride distearyl dinethyl amoni um brom de
di (hydrogenated tallow) dinmethyl anmonium bromnmi de distearyl, di(isopropyl)
ammoni um chl ori de distearyl dinethyl ;amonium nmethosul fate. di
(hydrogenated tall ow) dinmethyl amonium net hosul fate. Another preferred

o o R ORI difipe & gl o oo
Thi s ol dos¥0B.cay wRlgtL; abiepagiauste SoTisning Sarnhatan: BRI fEnor ol
formula: [err] wherein RCO represents the residue of a fatty acid having

f r om abozhour2? @ 30230 %aranthmuss nrefarpbiy: froamabowtc! § 10,29 e Juh waightpendent | y
a lower al kyl group or a hydroxyal kyl group having 1 to 4 carbon atons, and

E; S:‘ (raurJ ai)l %1014,21261%3%?{5;?%%? FSFteritheg ingretifont és eattyoalcohe! wlidrginethe gr oup
hydrophobic group may be a straight or branched chain alky! or alkeny! group
having from about 10 to 24, preferably from about 10 to 20, especially
preferably from about 12 to 20 carbon atoms. Specific examples of the fatty
aleohol include decanol, dodecanol, tetradecanol, pentadecanol, hexadecanol,
octadecanol, lauryl alcohol, palmity! alcohol, stearyl alcohol, oleyl aicohol, and
mixtures thereof. Furthermore, the fatty alcohol may be of natural or synthetic
origin and may include, for example, mixed alcohol, such as C,4 to C,, alcohols
prepared by Ziegler polyrnerization of ethylene.

The fatty alcohol may be present in the composition in a minor amount
relative to the cationic fabric softener such that the ratio, by weight, of the
cationic fabric softener to fatty alcohol is in the range of from about 6:1 to 2:1,
especlally preferably sbout 5:1 to 3:1. |

The ratty acid alkanolamides useful in the present invention are those

derived from fatty acld amides whose alkyl radical contains at least 12 carbon

atoms. They preferably have the general formula:

H
R N/
|
0 C,H,,0H

wherein n is 2 or 3. A preferred material is coco monoethanolamide.



preferably 1 to 3, and nost preferably has 2 carbon atons, i.e. Rerr] is
-- CHerr]CHerr] --; and Xis a water-solubilizing anion as defined above.
Such conpounds are comercially available from for instance, Stepan

Chem cal Co. under the Stepantex trademgark, such as Stepantex VHRI0 which
has the fornula: CH err] CH err] OOCR | [err]-N-CH err]CH err] OOCR X |

<L) o0 s o Sy Y AT st

may be chlorid ernary amroni eni
conmpound i,s generally from about to 40%, wej ght f the particul ate
sof t eni ng /&8 6@’”‘8’%’,’7 pheut] 48 10% &Y M‘Yfﬂdt&%#%mﬂﬁﬂ Ubef@r abl y
fromabout 15 to 25% by weight. An optional fabric softening ingredient is

a fatty alT%hdly weighti nThéeombination of fatfyagid alkanedamida and guwaternapy anched

chain al kyl or alkenyl group having fromabout 10 to 24, preferably from
about 10 tﬂn%nimw.éﬁihq c?{:ﬁitﬁir@ir»’aééﬂ%ﬁb@%itﬂ&hé GnEntion provides & -
atty

Speci fic exanples of the
superior softening effect ta fabrics.

An essential component of the fabric softening composition is urea, The
particles generally contain from about 45 to 85%, by weight, of urea, preferably
from about 55 to 76%, and most preferably from about 60 to 70%, by weight.

Another important ingredient for purposes of improving particle solubility
and dispersibility is an anionic and/or nonfonic surfacta;nt. Among the
anionic surface active agents useful in the present invention are those surface
active compounds which contain an organic hydrophobic group containing from
about 8 to 26 carbon atoms and preferably from about 10 to 18 carbon atoms
in thelr molecular structure and at least one water-solubilizing group selected
from the group of sulfonate, sulifate, carboxylate, phasphorate and phosphate
so as to form a water-soluble detergent.

Examples of suitable anionic detergemts include soaps, such as, the
water-soluble salts (e.g., the sodium potassium, smmonium and alkanol-
ammonium salts) of higher fatty acids or resin salts containing from about 8 to
20 carbon stoms and preferably 10 to 18 carbon atoms, Particularly useful are
the sodium and potassium salts of the fatty acid mixtures derived from coconut
o/l and tallow, for example, sodium coconut soap and potassium tallow S0ap.

The anionic class of detergents also includes the water-soluble sulfated

and sulfonated detergents having an aliphatic, preferably an alky/ radical



al cohol include decanol, dodecanol, tetradecanol, pentadecanol,
hexadecanol , octadecanol, lauryl alcohol, palmtyl alcohol, stearyl

al cohol, ol eyl alcohol, and m xtures thereof. Furthernore, the fatty

al cohol may be of natural or synthetic origin and may include, for exanple,
m xed al cohol, such as Clerr] to Clérr] al cohols prepared by Ziegler

pol yneri zati on of ethylene. The fatty al cohol nay be present in the

COMROSt 1 Sbintaiig Trbf aBii Biro 26 b Bréflréd1p rohiab 1285 22 eibopner such

that the r onic fabric softener to fatty al cohol

[ [ h ff bout 6:1 : , j | t 5:1
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iIs 2 or 3. Apreferred material is coco nonoet hanol am de. 13 The

concent r azhoot $0 foal §\carbon st isrin| theihighenakyboamin ing styaigmpesbransheis
generally fromabout 1 to 10% by weight, and preferably fromabout 1 to

o um S R o et o pr o s o
superi or ﬁfghte‘? '}ilﬂagl beefr;z%% sta%%Pég, Higher alkyl toluene suffonates and higher alkyl
phenol sulfonates.

Other suitable anionic detergents are the olefin sulfonates including long
chain alkene sulfonates, long chain hydroxyalkane sulfonates or mixtures of
alkene suffonates and hydroxyalkane suifonates and hydroxyalkane sulfonates.

Other suitable anionic detergents are sulfated ethoxylated h}'gher farty
alcohols of the formula RO(C,H,0),,S0,M, wherein R is a fatty alky! of from 10
to 18 carbon atoms, m is from 2 to & (preferably having a value frorn about 1/5
to 1/2 the number of carbon atoms in R) and M is a solubilizing salt-forming
cation, such as an alkali metal, ammonium, lower alkylamino or lower
alkanolamino, or a higher alky! benzene sulfonate wherein the higher alkyl is of
10 to 15 carbon atoms. The praportion of ethylene oxide in the
polyethoxylated higher alkanol sulfate is preferably 2 to § moles of ethylene
oxide graups per mofe of anfonic detergent, with three moles being most
preferred, especially when the higher alkanol is of 11 to 15 carbon atoms. A
preferred polyethoxyiated alcohol sulfate detergent is marketed by Shell
Chemical Company as Neédal 25-38. .

The most highly preferred water-soluble anfonic detergent compounds are

the ammonium and substituted ammonium {such as mono, di and tri-



An essential conponent of the fabric softening conposition is urea. The
particles generally contain fromabout 45 to 85% by weight, of urea,
preferably fromabout 55 to 75% and nost preferably from about 60 to 70%
by wei ght Anot her i nportant ingredientlfor pur poses of inproving particle
solubility and dispersibility is an ani-dni ¢ and/ or nonioni ¢ surfactant.

Anong the anionic surface active agents useful in the ,@_rnﬁseg knvent i 08 are
those sur fethanalaming).calkpl meral (suahasoradium ard BOGRSEIT garAlkeme.eqftBp

containing fromabout 8 to 26 carbon atons and preferably from about 10 to

18 car bon mealYsisBhtdsgidalaioheant magriasiumy seltaind the fiighen alkybenzene
wat er - sol ubi | i zi ng group selected fromthe group of sulfonate, sulfate,

b | at h ;
car boxyl a ﬁﬁ@ﬁ?ﬁg gfe?}n?uﬁ}a ,fy}g§ @'ﬁ@tﬁi_gﬁ&' afkyl BulfSie’) 3AnBRy tFeOhb®I&listed

det ergent. €s 0 e anioni C detergents include soaps, such as,

the water-soluble salts (e.q. . the [ t | ' kanol -
anmoni um s%(f’?g%sofgﬁi'ﬁﬂ#p@gﬁrﬁdgﬁ ﬁgéﬁwl’@éﬁ@ I?gﬁ? ‘gﬁjé‘n?ﬁgﬂﬂ?@% about
8 to 20 carbon atons and preferably 10 to 18 carbon ,atons.. Parti cul r}y
usef ul ar eflARS)s ged especialbthase wheseln the FkyIiGoyR§ ¢ HEAIGhh LR &Y
derived from coconut oil and tallow, for exanple, sodium coconut soap and
pot assi um taadaiwrsb2dpr Theasbomatarmnsl ass of detergents al so includes the

wat er - sol ubl e sul fated and sul fonated detergents having an aliphatic,

preferably an ahkydng 388 SBhable Abnionic surfactants are the ethoxylated fatty
alcohols having from 12 to 20 carbon atoms, and an average degrees of
ethoxylation of 3 to 8. Preferred nonionic detergents aré coconut glcohols
having an avarage of 6 or 7 ethyoxy groups per molecule and C,,-C,. primarily
alcohols with 6 or 7 ethoxy groups per mole of higher fatty alcohol.
Ethoxylated lauryl! alcohol having about 7 moles of ethoxylate per role of
alcohol s particufarly preferred for use herein.

Other useful nonionic detergent compounds include the alkylpolyglycoside
and alkylpolysaccharide surfactants which are well known in the art.

The amount of anionic surfactant in the particulate composition may vary
from O to 8%, and preferably will vary with the percentage bf eationic softening
compound as follows: from about 1 to 4% of anionic surfactant when the
percentage of cationic compound is balow about 20%, and from about 3 to 8%
of anionic surfactant when the percentage of cationic softening compound Is
from about 20 to 40%, all percentages being by weight of the particulate
composition. Generally, the level of anionic surfactant is from about 2 to 4%,
by weight. The nonionic surfactant is optionally present from about 0.5 to 5%,

by weight, and preferably no mare than about 1%, by weight,



gontaining fromabout 8 to 26, and preferably from about 12 to 22 carbon
dtons. Exanples of the sulfonated anionic detergents are the higher alkyl
aromatic sul fonates such as the higher alkyl benzene sul fonates containing
fromabout 10 to 16 carbon atoms in the, higher alkyl group in a straight or
branched chain, such as, for exanple, the sodi um potassiun1and anmoni um

salts of higher ben ne sul fonates, kyl tol sul f.o ates
and hi gher al kyﬁ%ﬁ%&(&‘? Seﬁfﬁﬁmaaﬁe@ﬂoafms %tﬁl {S’Ivéngﬁf'dﬁtaxliﬁ@?’@ €are
the olefin sul fonates including | ong chain al kene sul fonates, Iong chai n
hydr oxyal kadditiensk emsunniementalingredients mvwhdomrfaﬁweejmﬁmyaecs@wmne
sul fonat es and hydroxyal kane sul fonates. Ot her suitable anionic detergents

are sul f at edfiriciionsl eherbdtesdgbtics bAthy seftening compositiort. olnchvded amoniy such
FquerHF{mW]Q[eH]SQerﬂhd\MmrmrlRis a fatty alkyl of from10 to 18

car bon at Oilpinehdf Meheulb s ark b @m 48 B eI, RBRUbieksa O

1/ 2 the nu ero car ons | IS a Solu VAND orm ng

i k | |
a1 kanol am S, Faby ﬁ@fﬂﬁ?ﬁté"ﬁmﬁe Reldare GHEL AL P RIOR PEMISGhor al ky

is of 10 to 15 carbon atons. The proportlon of ethylene oxide in the

pol yet hoxyl at ed hi gher al kanol sulfate is preferably 2 to 5 noles of

et hyl ene oxi de groups per nole of anionic detergent, with three nol es being
nost preferred, especially when the higher al kanol is of 11 to 15 carbon
atons. A preferred pol yet hoxyl ated al cohol sulfate detergent is marketed by
Shel | Chem cal Conpany as Neodol 25-3S. The nost highly preferred

wat er - sol ubl e ani oni ¢ detergent compounds are



the ammoni um and substituted ammoni um (such as nono, di and tri- 15

et hanol am ne), alkali netal (such as, sodium and potassium and al kaline
earth nmetal (such as, calciumand nagnesium salts of the higher alkyl
benzene sul fonates, ol efine sulfonates and hi gher al kyl sulfates. Anobng the
above-|isted anionics, the nost preferr?d are the sodiumlinear alkyl
benzene sul fonates (LABS), and especi al y those wherein the alkyl group is
a straight chain al kyl radical of 1%@ bon atons. Anpbng the suitable
noni oni ¢ surfactants are the ethoxyl y al cohol s havi ng from1l2 to
20 carbon atoms, and an average degrees of ethoxyl ation of to 9.

Preferred nonidwirandiardabricisefiening comuasition of %fﬂmﬂﬁ’g’éﬂﬂéﬂ%f‘%@&’@ﬂ 6
or 7 ethyoxy groups per nolecule and Cferr]-Clerr] primarily al cohols with
6 or 7 etdyniyoSitlonps per nole of higher fatty alcohol. Ethoxylated lauryl

al cohol haV|ng about 7 noles of ethoxylate per nole of alcohol is

particul arly preferM%se herein. O heWom c detergent
conmpounds i ncl ude t ol ygl ycosi de an pol ySacchari de
surfactants which arg V’\@ﬁl ,known in the art. The gvunt of anionic
surfactant in the Cat e conpgsi ti on may var%1 fromO to 8% and
preferably wll var&’oﬂﬂw éfﬂﬁéa nt age of cati o ¢ softeni ng conpound as
fol l ows: from aboutSadium DuctecybBearens Sulfpastent 3/\/nen t he

Cocomonoethanol Amide
Urea 64
Moisture Balance

'Distearyl dimethyl ammonium chloride
2Ethoxyiated Iaury! alcohol having about 7
moles of ethoxylate per mole of alcohol.

Ten and one-half (10.5) grams of the above-described softening
composition was added to a top-loaded washing machine in the rinse cycle at a
water temperature of 25°C and at water hardness of 100 and 320 ppm. The
dispersibility time of the granular product in the water was about 1.5 minutes.

The softness and hydrophilicity of the resulting fabrics was measured and
compared with the mesgsured softness for fabrics conditioned in the same top
loading machine with forty two (42} grams of a commercial liquid fabric
softener containing 6% of a quaternary ammonium softener. The fabrics
conditioned with the granular softening composition of the invention were

measurably softer and equal in hydrophilic properties to those conditioned with

the commercial liguid product.



per cent age of cationic conpound is bel ow about 20% and from about 3 to 8%
of anionic surfactant when the percentage of cationic softening conpound |s

fromabout 20 to 40% all percentages being by weight of the particul ate
corrposigml Jlmﬁm I the |l evel of anionic surfactant is fromabout 2 to
4% by w #ml)ni c surfactant is_,optionally present fromabout 0.5

to 5% by weight" andspreferably no m)re§?han about 1% by weight. 16
The fabric softening conpositions of t%ntion may further include
addi ti onal or supplenental ingredients do not adversely affect the

hol uded” ahvong A BEAGEEH BF A0 PHsPEIHIG SHEVATE AR EURIE ot ron .
germ cides, soil-release agents, fabric crisping agents, anti-oxidants and
anti - corr osi on saféen/ag compasitianvwhichiis xegdiy isaersigle incwaian eqmpgising:
conposition of the invention had the foll ow ng conposition: Conponent

Wi ght Percent fa}  forming a crutcher slurry containing:

{i) from about 5 to 40%, by weight, of a cationic quaternary
ammonium softening compound;

(i}  from about 0.5 to 18%, by weight, of an anionic and/or a
nonionic detargent compound;

(i}  from about 45 to 85%, by weight, of urea, the above
percentages being based on the solids content of the slurry,
in the absence of water;

th)  mixing the crutcher sturry formed in {a} to provide a uniform
mixture Or dispersion ha w‘bg an average particle size of less than
about 1.0 micron and thereafter;

{c)  spray drying the aforesaid mixture or dispersion in a spray tower
wherein the water content of the mixture is substantially
evaporated to provide free-ﬂbwing particles of s softening
composition capable of being readily dispersed in water.

2. - A process according to ¢claim 1 wherein the crutcher slurry further
contains from about 1 to 10% of a fatty scid alkanolamide.,

3. A process according to claim 1 wherein the alkanolamide is
cocomonoethanol amide.

4. A process according to claim 1 wherein the crutcher slurry contains from

about 1 to 8% of an anionic detergent compound and from about 10 to

This Sheet Has Been Replaced
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DSDVAC 24 Nonionic Surfactant[err] 2
dei um Dodecyl Benzene Sul fonate 3 Cocononoet hanol Am de 3
64 Moi sture Bal ance

[er r] Di smmuﬂmmmummmm um chl oride [err] Et hoxylated | auryl al cohol
havi ng a t hoxyl ate per nole of alcohol. Ten and one-hal f
(10.5) grans of tHKe &bove-described softeni ng conposition was added to a
t op-|1 oaded washi ng nachine in the rinse C){cl e at a water tenperature of 25C

and at water hardness of 100 and 320 ppm he di sper si bi Iity time of the
granul ar product in the wat er was about 1.5 m putes. The sof ﬁm and

hydr ophi | i ci ty4€?6 Pha catlonicisaftaning |5§§‘”§va‘§7 B@rcaRtag based,ofihe

nmeasured softness for fabrics conditioned in the same top | oadi ng nmachine
with forty twothedslids contenit of thersterryi al 1iquid fabric softener containing
6% of a quaternary anmoni um softener. The fabrics conditioned with the

o e R S L P
liquid productapnye 29, by weight, of a nonfonic detergent compound.
6. A process according to claim 1 wherein the amount of anionic detergent
in the crutcher slurry veries with the percent of cationic compound as
follows: from about 1 to 4% of anionic detergent when the percent of
catfonic softening compound is below about 20%, and from about 3 to
8% of anionic detergent when the percent of cationic softening
cornpound is from about 20 to 40%.

7. A process according to claim 1 wherein the cationic softening compound

/s disteary! dimethy! ammonium chioride.

This Sheet Has B
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18 CLAIMS 1. A process of producing a free-flow ng spray-dried
particulate rinse cycle fabric softening conposition which is readily

di spersible in water conprising: (a) formng a crutcher slurry
containing: (i) fromabout 5 to 40% by weight, of a cationic quaternary
ammoni um sof t eni ng conpound; (ii) fromabout 0.5 to 15% by weight, of a
menber sel ected fromthe group consisting of an anionic detergent conpound,
a non-ionic detergent compound and mi xd%res thereof; (iii) from about 45
to 85% by weight, of urea, the above percentages being based on the solids

content of the slurry, in the absence of water; (Db) m xi ng the crutcher
slurry formed in (a) to provide a uniform m xture or disperson having an
average particle size of |ess than aggyraey0 mcron and thereafter; (c)

spray drying the aforesaid m xture or dispersion in a spray tower wherein

the water qumt:eWredfloliy PbWHEF Fabirfe SRR E it r ovi de
free-fl ow ng pamrasiesurd a.softeﬁing coéggs??%%%ﬂgzgggfgh%?sggfﬁ% readily

di spersed in water. 2. A process according to claim1 wherein said
crutcher slurry further contains fromabout 1%to 10% by weight of a fatty
aci d al kanol am de based upon the solids content of said slurry.
A process of producing a free-flowing spray dried pariculate fabric
softening composition s provided and comprises the steps of;
(a) forming a crutcher slurry containing:
()  from sbout 5 to 40%, by weight, of a cationic quaternary
ammonium softening compound,;
(i)  from about 0.5 to 15%, by weight, of an anionic and/or a
nonionic detergent compound;
(iiy  from about 45 to 85%, by weight, of urea, the ahave
percentages being based on the solios content of the
slurry, in the absence of water;
(b)  mixing the crutcher slurry formed in {a) to provide a uniform
mixture of dispersion having an average particle size of less
than about 1.0 micron and thereatter;
{c)  spray drying the aforesald mixture or dispersion in a spray tower
wherein the water content of the mixture is substantially
evaporated to provide free-flowing particles of a softening

composition capable of being readily dispersed in water.

cryl

-~
Qay, kenlaCed



3. A process accordi ng to claim2 wherein said al kanol am de is

cocom)noet hanol am de. 4. A process according it 0 glay s Mckner etAthe o
anmount J)!’ I'"IHm, in said 19 crut che%r rshULLY var i es., V\H—h t.hey -
per cent mmom ¢ softening conpound as/fo I.aws: from a@out g

to 4% by weight of ahi onic detergent when the percent by vei ght”. of cat i.onj.c'~
sof teni ng conpound is bel ow about 20% byjgrei ght and, from';;ibout 3°/p +o. 8% y; —
wei ght of anionic detergent when the percent by v§e| ght " 'of "cafti6nic™ %~
sof teni ng conpound is from about 20% t@ AR by wei gbt 5. A_proc ? ?7
eary

according to cI aim1 wherein said cationic softerj ﬁg -Cofpound- s +di-g

di met hyl F[}r}rggés%r bpgrodgcm% a ﬁe@-ﬁﬁ\ﬁﬁﬁssﬁ - QficH BQrthla? Ahdl EydFAIHAN

sai d crutche ry cont fro A)to 8% of sald anionic

dg(t%e[ geggo/sogt?,ﬂg\é %mga% i8n Rﬁ?cﬂfl idﬁ%@i?ﬂer%%ﬂe' ifi r%ﬁﬁh@gé ng:OmP- ound, about

Pronr e ot g conpoun ut " 55%to 75% of

urea. 7. Ap ces accor%h{&ﬁegﬁc{u@%@ N erein the solids content of
! .

sai d aqueous crytche g% s from 40%to 50% by wei ght. 8.

'l udes 19 o 5% byUhel gREm 0“4"5&6%%% AR Bl St ot ™!

solids content of the sl urrf?/‘?gl b}grocess according to claim8 wherein
said crutcher sl.urry cont SPHRONSoRAMPORBL

(ii) from about 0.5 to 15%, by weight, of a member selected from the
group consisting of an anionic detergent compound, a non-ionic
detergent compound and mixtures thereof;

(iii) from about 45 to 85%, by weight, of urea, the above percentages
being based on the solids content of the slurry, in the absence of
water;

(b) mixing the crutcher slurry formed in (a) to provide a uniform mixture or
disperson having an average particle size of less than about 1.0 micron and
thereafter;

(c) spray drying the aforesaid mixture or dispersion in a spray tower wherein the

- water content of the mixture is substantially evaporated to provide free-flowing
particles of a softening composition capable of being readily dispersed in
water.

2. A process according to claim 1 wherein said crutcher slurry further contains from

about 1% to 10% by weight of a fatty acid alkanolamide based upon the solids content of said

slurry.
3. A process according to claim 2 wherein said alkanolamide is cocomonoethanol amide.

4. A process according to claim 1 wherein the amount of anionic detergent in said
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wei ghf of said anionic detergent.

A O

19
crutcher slurry varies with the percent by weight of cationic softening compound as follows:
from about 1% to 4% by weight of anionic detergent when the percent by weight of cationic
softening compound is below about 20% by weight and from about 3% to 8% by weight of
anionic detergent when the percent by weight of cationic softening compound is from about
20% to 40% by weight.
5. A process according to claim 1 wherein said cationic softening compound is disteary!
dimethyl ammonium chloride.
6. A process according to claim 1 wherein said crutcher slurry contains, by weight, from
0% to 8% of said anionic detergent, about 0.5% to 5% of said non-ionic detergent comp-
ound, about 10% to 30% of said cationic softening compound and about 55% to 75% of
urea.
7. A process according to claim 6 wherein the solids content of said aqueous crutcher
slurry in step (a) is from 40% to 50% by weight.
8. A process according to claim 7 wherein said aqueous crutcher slurry further
includes 1% to 5% by weight of a fatty acid alkanolamide based upon the solids content
of the slurry.
9. A process according to claim 8 wherein said crutcher slurry contains 2% to 4% by

weight of said anionic detergent.
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