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SOFTENI NG COVPOSI TI ONS CONTAI NI NG PENTAERYTHRI TOL ESTERS. BENTONI TE AND™
POLYPHOSPHOMAPE/1F%8| d of the Invention This invention rel at eBCTAS$%d2137C

sof tening conpositions and/or articles for applications 10 15 to washed

'Sggrgdrx/bfgwpglglé SO FINANG/ COMPOSPEIONG CONTAINING FENPARISY TARITCADAT | NO-
. LT C I A T )

articles that incl ugmﬂs—g‘a%? JL O %é}NEPL:ﬁULﬁl;]Ig)HLb fatty acid
esters of pentaerythritol, of pentaerythritol oligomers, or of ethoxyl ated
derivatives thereof, all of which may be designated herein as PEC (for
pent%eryt hritol conpound) in conbination with a clay carrier of the
nmontnorillonite type, preferabl fieldohthplnventioni 5 pol yphosphonat e conpound

as herein defined, and wherein such conpositions and/or articles do not
cont ai n quat &hisanyersionuelaients fabtis saftenfimghednapasdfone and/or Fables forsapplientionsg)

aunar v Pamed el fp R St ey SO ol G B BELG PR RE PR such
conpesi MdBpartidtlat( ehis ol vehiiGfelatey el seEPbSmpaifbnRahd heieled tieat amsludeond ric

products and such articles include paper strips that have been inpregnated
wi th f apeffeningfomepasents Tikgher Eaiyiacidsstareakpentastytanifol. o8 pewsperiibsitol obigpaesi al

pr oduct u r i - i.pet hyl

G tal | ogy S Eh derpRE e BeRbERIT TR NS hoha UG A PPRE VRS, OY
added t peritheythiins @ompbend)iim combinaashivith archotvandertod thef hemiroridlopits efpeen

| aundry. Alternatively, such enul sions or powder products including such
fabric Bferabl¥rbenignigand dpelyrhesnhrpal seMPRiideAs heiip Aetinedepnd wherein such
CONPOSi téBfosifns al /ot GFiIE 3tn ot LOMARI uba@MhaFREnid]udtISa1R af MYricCsoRBidreni Ng
conponent, to nake a so-called "softergent™. Articles that contain fabric
sof t eni ng colfpmivesuftenmgchmpesitioguatderticleshaveriong baensaiployeddy niske adsted t o

t he autpmatic, | aundr r,.wherein durin upbling of. the laundry in a
hoat od. COarRBAETER ahd Gigeh Angpreerfor e MEotdifes” SHER FomAdyons,

r epeat efhchBlsaitionR RehukPdisCed pdrticuik RRY BOw@ Prodifets Aldrsueh S@icte8 Mhdhede( and
antistatic) conpositions have been 30 comrercial |y marketed over the years,
Wit h vaPafiengirige grag bavedicen omniegaatad withdalricssoftgper. é%lhpﬁaiawmn¢réaé chaagsr i ¢

sof §eni f ' [ successf ul
of ﬁs(gchfbgéﬁnogg%ge}ﬁﬁgﬁi%ﬁg@ggnha? g\e/l&qa@gt% gfr"&n &éig%méﬁhgrg]sggg Sgﬁﬁ# conpounds
are of dinetiyd ditalléewA2mmonid dhldride2881 dtnulsiBhs &f fdth softeniet have-bab\Rddeddd

PCT/ US99/ 22 137 wherein R, R and R'' _ are all al ky roups, wth at

| east offE THFC ¥gtch "amewag%i%chweﬁpgrdi‘s?twglw?tea#dmam ey FeMhei ng

| ower  abkylsiohs 8f pbw@r ppofiRfsBABAME Mach ABf c YbftdheXc b MlidRd BRAIRE fWdsWagErani on.
Pr ef era%, such quaternary amoniumsalt is a di-lower alkyl, di-hi gher

al kyl awitbidgtargealt compdritionyon thel deigsgerd cRipposion eAnghelndak kKabricsnfromngim

hal jdes have al so found u I one _i.nstance il.ecsuch guaternary

b Sepytt s GRS AT RS T B e e R e

appl i catdfipsneht) gichedser diQVERNEY afidsnierh Shlt, 284 teyadded teaths adiosadiv anindgeous
properties, 10 which have |ed to attenpts to find replacenents for them

For exafiyFe Wheeimguing jusiiliag of thelagndiy 1t dheatedgnvigonpmenty thefpbrigeafieperds s
sonet i XF ' Ll ) L. fabric softening function.
I\/breovg?iph%ﬂééﬁ%rlg]ﬁ{ndé* Hzgpregg%}c%hgbti %‘%S’?‘g at'l e as is desirable and they
have been reAthbwgh vavione faboicisofteing (andtandstetigaoimposifiomhhae beewl d | ead to
hargﬁ}ul effectﬁ on g&g&tic Life in |akes, riversqfand other waters into
whi th wePReTRAllyrRarketed OYefghe yeass. CHHHYATHAS d98eesRf| amBRereiapTdcegss. and
Consequaiidugh vhfouterad € SHIRhineR DR a8 tHeAds hia el §Rilu RGN MR tHRUnost
restricting the use of quaternary anmoni um conmpounds in products that are
ul ti mat siogesdfud oh suahedniponents bewedeen it qiratarmeay emeasiwmsaltst Sugh cempoundst o
find re Ie%gg%epts for quaternary ammonium salts as fabric softeners, the
prior aft S 85'&31,% bed fabric softening products based on pentaerythntol
conmpounds, such
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20 as pentaerythritol esters used alone or in conmbination with aZEﬂaNAR 2903
carrier.‘SucN%HWHGE@ts are said to soften laundry without maniH@®Smg2Bhe
envi ronnment al drawback associated with the use of quaternary amoni um
compounds as softener, nanelyjits alleged toxijcity to aquatic organi sns.

U S. Patent Nos. 5,126, 060; 5,332,5134{5,358,-47,+and 5, 290, 459, alil .
assi gned to 25 Col gat e-Pal nol ifve Conpghy, desg¢ri be various fabric softening
products based on pentaerythriitol estdrs, such products including

aggl oner at ed granul es, aqueou nul si g gonposi tions and articles
wherein such pentaerythritol ¢sters are used &l one or in conbination with a
clay earner such as a sodium ¢r calciym bentonite. WKiTe the aforenmentioned
WO 00/17298 2 1 MAR 2Q03 PCT/ S99/ 22137 di scl gsures in the prior art have
described the benefits of utiliizing pentaerythritol esters as the primary
fabric softening ingredient i sof t eni ng osition or article, there
neverthel ess renains a need to inprove the overall softening performnce of
such conpositions and articles in order to enhance their comrercial appeal

as eff ect»w&ﬁm'ﬁ,@i’ NRE YNGRt %e%ﬁl%@l%q?o@@,_s\ﬁ% e BhELNACH aBPIDRLiLYT fight:S
e | or daric

Sunmary of t nvention In acc e wth the present invéntion there is

provi ded il RdGamaANE Biners (R fowp hikGIYIM 1R TRANH 6 Olan@WiFKCoLRE a sali-
application to laundry so th a tabric softening portion 1O thereof Is
deposist edoAtidbhRidnd S L i SRR 6 15Q5E SRU DG FRABORkYT On
or ar tSi cﬁgﬂglg%%ﬁoéeﬁ?g%g%bﬁ?g%mi%gé&?mgS%to 990%l by wei ght, gf laﬁl° Hl
parti cul amemchiam ledide ber mofid)overatiyd rohtghee alkylddmmoriboihali@B9haveyalseefogind ,  of
a pol yphosghonat e corr%)ound characterized by containing at |east two

moi eti es K W?@“?Wétag_‘?sucture 15 - CH2-PQ(OX) 2 wherein X is Na or K, at

| east a porti oWnhpé s@@el@amﬁﬁpammtmwgwemhm@fmr@@bfte,%rﬁm el ly
bound to the surface of said clay carrier; and (c) fromabout 1 %to about
25% by wiesgrihed applicatipmhap arerhavesvar ehamciarized by eeriaip disadyrmtaggouseproperties. f r om

t he ou | St | ghe i i - [ f e

pent ggr y%rlwg%\% 1%@%0 fcg rtrglroglg Jrﬁglnatcg[g%% Eorriq?éorﬁ',_gégeéﬁgé’ggwﬁ%%ﬁgmg)fpee
dfa_n vat i \t&rfld)tfo rammr@rhm?ct ltr;hlerﬁ(ljs, @qrﬁ;ﬁirﬁ& talt}ﬁwd&nfmen)t)«)tfdlbeidﬁ?d:mﬁﬂ |fa/l?i_cof aP
ol 1 goner O pen aenyt rrto an m Xtures [ re , a eas a ortron o
sai d PEC SSEFHge @awga%ew%ﬁnteﬁéthz&ebascfﬁaé‘gﬁaf)@qgé%ﬁaslgra,sil%fif;sn" Pagiheyhe

i nt er act ipRe BenS@pshddic b‘é’it@))nlg:gcf’mlﬁ@ %E?Ag(sggs, @Hﬁh(cgilldﬁ@id%_ HrhAReFEcts on

softeni ng conposition or art e capa providing a significantly

enhanced agpéticelnfec iy 1a&6s, moesf dnd ciserovarpairgd whocht Wasts whteendamyigesush compoundsded

by an.otherw.se identical softening conpositio r article containing said
PEC A cmBlBRarmia pnssianty 4y heay Erant e natonaeyp bef &g i
pol yphos gbanadn He TRosihatedidty WhksHilim $8ingoGri¥Ne prddudt tRdt aed blnelagely S
essentially free of (i) a quaternary anmoni um conpound fabric softener; and

(ii) a delishgigad i pewREe HEREHNAZEHYSEMS: pol yphosphonat e conpound of (b). 30
| d i ' 1 qf ' ion th
n accordance il RedRe @Eﬂggpg%caeﬁeﬁgsrfgpgllﬁag‘édgg&aaggﬁ@gﬁ?;&gn& Q?fa'bp%!%‘fi&éngﬁ, ere

is provided a process ric softenin
conposi t itheiptorger hasidegcribed dabiri ccanlfiehmppredocsdaset on pentapmyzhnail icompwirds, such

fabri¢ softening amount of a pentaerythritol conmpound (PEC), and in the
abserte &@pﬁnaaath&t'%swsa%ﬁ %%&h%wnhwaaw%wgggﬁ%%ﬁw gB%bPIiOQP%?IC

said to soften laundry without manifesting the environmental drawback associated with the

use of quaternary ammonium compounds as softener, namely its alleged toxicity to aquatic
organisms.
U.S. Patent Nos. 5,126,060; 5,332,513; 5,358,647, and 5,290,459, all assigned to
25 Colgate-Paimolive Company, describe various fabric softening products based on
pentaerythritol esters, such products including agglomerated granules, aqueous emulsions and
compositions and articles wherein such pentaerythritol esters are used alone or in combination

with a clay carrier such as a sodium or calcium bentonite. While the aforementioned
I)

4



2 1 M~ 203D 00117298 PCT/ U599/ 22137 (a) heating said particul 4t b MARk2003
carrier to éiv\g)‘é%‘%ééaature of at |east about 80C, (b) contacti A§THYEYRHET ed
clay particles of (a) with a polyphosphonate conpound ' characterized by
cont ai-ni ApcksunesHsthe PRAT A haYs desCibad; the benelisf Uidizimeaeneppythipe| esfroasfier ei n
X is Na qr - : . i Al yh npound
R S A =

whi ch i sremainnpoesidosmbeotale dévarall sdfengreqepfoonarsie of swdp avimppsitioghend

aliphatic Cl2-C22 ester of pentaerythritol, an.oligoper of pentaerythritol,
A R I S IR U RS S e
oxi des deph ¥ahibM@rP4imMbnidhl &4@Qer of pentaerythritol, and mxtures thereof,
to a tenperature "10 above about its nelting point; and then (d) contacting
the nolten PEC of (c) with the clay particles formed by step (b) such that
at least a portion of said nolt r}mﬁ -Fth%qEQJIRﬁ)ql on the surface of said
clay particles to provide a faﬁsﬁ‘-rc—gg‘f'-{lem-ng—rmpom tion capabl e of

providi ng an anhaetRdcswitheid praseneiitntion thereAd pyvidatitatbiddelghelapledatsiyt

invention is a process for softening fabrics during |aundering conprising
cont act i PRFCSRACARNSItOR apiftiriafer applecatipy & lapRdin 0 gtat 3 f3big solteqige pariong
conpegi ti : ki i I NG ol AHNE L i eration
e o L B P B e 06 o
99% by weichtommisea particulate clay carrier; 20 (b) fromabout 0.1 %to

about 25% by ight, qf a I sphonat e conpound characterized by
contai ning at (%ggas mff\@%?g%té?g%agv ngé"ﬁ@?ggﬂ}wfﬁ‘%&wm OX) 2 wher ei n
Xis Na or K @t |edsiaiuP0litd @nbdiit 3% biPeti¥RhesPPOPSHRpEHIROLMbRALNY

el ectrostatically bound to the surface of saird clay Ccarrier; and 25 (c)

f r om aboeharacterzed bylsontainmg4gt lpast (e gieicticp haangibe sthcre is a fabric

sof t eni ng conpound sel ected fromt onsi sting of a higher aliphatic
ClZ-gZ ester of pentaerythritol, gﬁzgf(?%gﬁér of pentaerythritol, a C2-C3

al kyl ene oxide derivative of pent aerfyt hritol or a C2-C3 al kyl ene oxi de
deri vat i whemstn Xnis dleiog Enret least apontereofisate palythospheaatsicempeesd béieg eof , at

| east a portion o ai d PEC bein dsorbed on..t surface of said clay 30
ear ner, %ﬁ%tf%sg%(:?{pég?lﬂ]t et‘r"’glaﬂugkcgf)’assaé ﬁlabﬁfg\?\ﬁ’taﬁgconponents (a) and (b)
fornms a fabrig)sof frem APut DO SbUIDIIbyavdight) of CRIP@BIhechaE aFhRd DfBging

signficantly enhanced softening benefit and wherein said conposition or
article fUnRAEEseiegied from B gEpuR Gonsistipg ak whighgrpliphatic p-fpresignofnd 001 17298

put 1 85y BTEYEAE, YA B0 BHBCUHEHATIS s oy e e e BrEetne
et § O BB 60 09 00 AOR-ELSERNERVAMDRS ok DR RLERNL A SELRSE 5y

provi ded e co conpound and~a clay car such as

bent oni t gy W& &lidakt 2 pSRIAARME 84l d MER b PRIHRRABA RN IR BFRAYELy | S
contacted with the heated particulate clay earner so as to be

el ect r ostatiex alherebp thendterinsiontod saitl PECewith eompengintsgal srel (Gblbatmratfabiic y of t he
nol ten PEC soft ener .i.o t he sgrfaceI o{c t he..cl a%/. gﬁrtri“}fl es. In aLEr.eferred
enbodi mert IR CRRITLNR O BRICKHHAPEY'S 9T PLOVEAT Pigh Ay W}sﬁ‘é%%’osr?& ¥Es

cont 28t eBendffit Bs &dipeddy tﬁéﬁéﬁeﬁﬁr%sbdﬁéfippmbi@e@ B 6theBlisé RnGEA¥oMédiny t he PEC
softener in order to significant enhance the softeni ngmlo benefit capable

of bei ngCRBPeSitEGTERT acle pentpiging salFEG &1 ¢mbingi oS said rlgn camicaput igitke  The
absence of said polyphosphonate compound, and wherein said composition or article is
essentially free of (i) a quaternary ammonium compound fabric softener; and (ii) a detergent
builder other than the polyphosphonate compound of (b).
-30 In accordance with the process of preparation aspect of the invention there is provided
a process for preparing a biodegradable fabric softening composition comprising a particulate
clay carrier in combination with a fabric softening amount of a pentaerythritol compound

(PEC) and in the absence of a quaternary ammonium compound fabric softener comprising:
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pol yphosphonat e conpound provides an initial treatnent of the cl §y1 MAR 2603
particles wWe@RVI@fters the clay a nore efficacious carrier fRET/HS#9RetpIENt
contact wirth the nolten PEC softener. Detail ed Description of the Invention
15 The pent aer(gk heating|saigapinminie alay €TIRBLP HIEMDSEES O alldasi abeutBOSS; PEC i s
one of the mai ' ons and
articles of t h(B) L@E?&ﬁ@ﬁ%\%ﬁ%l on},; ggggifs ab uq&lhr}igpdfl%r%?@%% %}j%l ay,
such as bentoni teharrhmmirzedsbyacloata@ngs@oﬂst Wi moRfEEs havipg dfesstmbiuye 2CHj gher

fatty acid ester ntaer ritol ,..a hjgher tty acid ester of a
pentaerythritol Bﬁﬁ‘ﬁgﬁe her h{] H‘i?ot‘r%ﬁ“ﬁhﬁﬂ?at %gﬁtérpogtfona(’f% r al kyl ene
oxi desderivative @lfy 20 H&Eﬁt@&frﬁﬁdlfnldt@éle&fos@atﬂ&hwBdSunfd&bTth(e @fﬁy Earﬁé?lfe@r of

| ower al kyl ene oxi de derr vatives of pentaerythritol oligoners. The

ol i goners of penheasingtshidiRES which ippepmpausidseiastddrasm thagsoepcansiséing of a

pent aerythritol r p r 13 ei ng
j oi ned toget her F]%P%Ldéﬁ)ﬁan r’r%(f2 X r%‘fﬁprl% r§ hgl\}\%lr an% en%?g r?f n{r??lvgtr ves
t hereof are pref ér-éiphl}cyhmeekridyIdenmtnfxroﬂperuacrgﬁlrmlapylcer(e zﬂixyld& oxadwoner s,

di mers or polyrrers whi CE%‘? rm nat in h%%r“? yls an g‘[e]FFOI ned to the
pentaerythritol SF3figs 630% B ar{%%‘tfﬁs &F+ 1@ 2) P rRREg e
Pref ggabl y thereawvlglab@ﬁ i8NAecltifg peint;ahdHeane oxi de noieties in each such

al kyl ene oxi de chain, nore preferably 2 to 6, arid there will be one to ten

such grounds d¢® @mngaf@p@ﬁarm@i@wfmemm thg Harpartigles) fermed bnatep{b)isheh PEC
OH groups and pr e d by
a 30 higher fat t@fag%?gasg? %%ﬂ{?ﬁ%? ?18%“62 I'i p ghdgérgé %;‘Pth% Srﬁgfﬁcec(g%g{gfe&%f an
odd nunber of capdmdesatamsvrd&'laéaltncgimﬁcmhgtcbmpashdn eapablesof grottitiag an

pent aerythritol %g ounds are g% erably partial esters and nore preferably
there will be atC®TESd PREMPERENGHdr oxyls thereon after esterification (on
the pgntaeryt Niid, cwnm@meq&s@%m mr«eﬁidﬁqw@f&amfogﬁmsb fabfi @R Ne| I YundeRRg
nunber of such 5 ~' ~ 2~~3 - WD 00/17298 ~ PCT/ US99/ 22137 free

hydr oxyl §orn§n§% certa@rm&ﬁuch fbriss withgietfiertee ampoupd of p Eabsigssoftgring gomposition
pent aery gq@g

pent apeniogélrt fﬁ}} hﬂr{ g%(?g’? ?{égga rﬁ%rSIt gs‘m%w hi g%%@‘?ﬂ »I@lzeﬁg{i\ |S(E:udofra b?%%‘%f§?"2‘<,g ds

t hat nmay chmpesipdmyedpragsest eri f yi ng acr ds are those of carbon atom contents

18, g Paube. gt Sk 7SiE Rl b s S SPRNTRLE B CBRET ¥ 20 00

M xtpoes of syeh f&idrﬂalﬁﬁjtdﬂ% QPALRIUOSINL | ByoWeiRht, WF apolyPhibspRsaats beRpamdt al | ow
or coconut oil, or fromsuch natural materials that have been hydrogenat ed

may be uSB¥actegandrhyqontaiEngat lggst Gtiel metiey BAVIAG MFeYFCHIC car bon at oms rmay
al so be enployed. O the fatty acr@gl @ﬂéj jr:% or stearic acids are often
preferred, and such preference nmay gp orf the pentaerythritol conpound
bei ng esterified. 10 Exa | es of sone esters (PEC s) within the present

i nvent i oNVheEin Svis Noewdpahicasanasion oi sackplyrhasphonagcompoundbepg © ¢ ° CHz -
R3 CH2 R@%Mgrgjgﬂgﬁ@r%%mwma@ymg%m - (CHz)lo -COO- R-=CH3 -

(CHZ)io - nopent aeryt hritol Monostearate R~-=CH3 -
(CHZ)ZSG - COO (63z =OftoRBatsoidt Rﬁn@ﬂbbﬂrﬂﬁﬁerﬁy&wgﬂnmofﬁBECDrlﬂc}earaa’am&EofR;nh@-B -

%—ﬂt% ear gf)@poun% e%gted fro(mu_frze) group cons:stmg of a hl gg_ir 'cl'i\fb zyzter;trelr to? |
pentaerythritol, an oligomer of pentaerythritol, a C»-Cs alkylene oxide derivative of
pentaerythritol or a C»-C3 alkylene oxide derivative of an oligomer of pentaerythritol, and
mixtures thereof, at least a portion of said PEC being adsorbed on the surface of said clay

30  carrier, whereby the interaction of said PEC with components (a) and (b) forms a fabric
softening composition or article capable of providing a significantly enhanced softening

benefit and wherein said composition or article is essentially free of (i) a quaternary



R=CH - (Cb R =CH3 - (Cl~),6 -00030 R~ CH3 - (CHZ), o 2 IR 23
6 - vvo ooPiV %gz%nopentaerythritol Tetrastearate R, =CH3 P@CTF%”’B“-”CCI)

d
I\/bnopent é&!@qwmtcemp Brl?rﬁ?féftr@r Fqndéﬁ a&?%cr}@fiﬁ) “%r&iﬁfc%l@ﬁ R~= O—I Ra OH

Monopent t 10 R =CH3 - (CH?),,, -COO- R-=CH3 -
(CHz), %6%:@%9&6 %@%nﬁggnt aerythritol Tripalmtate R =CH3 - (CH2),,,

000 R2=CHB -The QHBpytanvaDOion $s R8diCied on Q@—@}cweny@@th@s&@ﬂmo effects prov1ded

R RS L g e BB g ey oo et 55 PR Sali o)

anObﬁhe@ﬂﬁzﬁ‘xcEﬂ wﬁbﬂga olyPhapROnat&E¥hp i dichmadtid Wy Bt ¥ated particulate clay
Monopent aeryt hri t ol B gehenate C€|3 (CHz)20 -COO RZ CH, - (CHz) 20

- COORS OFRIRGEE}HSFQ bp elccPvpsmlcaﬂaévopumhzmghezetmmh?mmmefﬁ@bqtm%ty 0 the
Di pent ae r | - C_
CH20H m%’ﬂgﬁgﬁé, 5&@?’%@&%@%‘6 ngf“yfet ra ‘I’QH&? Sgrefﬁ%ﬁ%b‘%‘?’&% e co
RZ=CH, - sédueie &f addifion 1Rsue6|'that-p0()@iosph,onate G dRtac@d with (tﬁld?z)y pmrﬁcﬂ?@ pnor to
Di pent aeryt hri t ol Tetr ast ear at e &O % %
R3=CH3 - cprtpghiof ghe aley with ghad C@%mem @éﬁrl@ Sm)é# fcqaily eRhanee fhe so tE‘BIH%I ene

(Q<C:—Ig ?OCEE 'id ef%abﬁ% of(b%ldgg:\[f@gh W o fesultdntiGoftentng cogi%sm oR%r hrtfelZ -Tit

polyphosphonate compound provides an initial treatment of the clay particles which renders

the clay a more efficacious carrier for subsequent contact with the molten PEC softener.

Detailed Description of the Invention

15 The pentaerythritol compound which may be abbreviated herein as PEC is one of the
main fabric softening compounds in the invented compositions and articles of the present
invention, apart from the fabric softening clay, such as bentonite which is also present. The
PEC is preferably a higher fatty acid ester of pentaerythritol, a higher fatty acid ester of a
pentaerythritol oligomer, a higher fatty acid ester of a lower alkylene oxide derivative of

20  pentaerythritol or a higher fatty acid ester of lower alkylene oxide derivatives of
pentaerythritol oligomers.

The oligomers of pentaerythritol are preferably those of two to five pentaerythritol
moieties, more preferably 2 or 3, with such moieties being joined together through etheric
bonds. The lower alkylene oxide derivatives thereof are preferably of ethylene oxide or

25  propylene oxide monomers, dimers or polymers, which terminate in hydroxyls and are joined
to the pentaerythritol or oligomer of pentaerythritol through etheric linkages. Preferably there
will be one to ten alkylene oxide moieties in each such alkylene oxide chain, more preferably
2 to 6, and there will be one to ten such grounds on a PEC, depending on the oligomer. At
least one of the PEC OH groups and preferably at least two, e.g., 1 or 2 to 4 are esterified by a

30  higher fatty acid or other higher aliphatic acid, which can be of an odd number of carbon
atoms.

The higher fatty acid esters of the pentaerythritol compounds are preferably partial
esters and more preferably there will be at least two free hydroxyls thereon after esterification

(on the pentaerythritol, oligomer or alkoxyalkane groups). Frequently, the number of such
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Monopent aer hro%/t%l 10 Ethyl ene Oxide Distearate R =CH3 - (CHz), 6 2 da¥R 2903
R, =CH3 - ( ? 17850 ~ ~ MAR 203 PCT/ US99/ 22137 Al t hough in PREUSWRMI7as
gi ven hergei 31 some, prefen-ed pentaerythritol conl?ounds that 20 are useful in

P
the practffeedygroxylhiis ty6,06pR1B e, Pt SOmEmes 488 15 O A IneentAsBRPEChod t hat
vari ous qi; u r ridt.Ql Mty escription thereof-
herein ngilﬂgﬁeraghglr %Sf}ggﬁ}?%oe?rét?h%l lﬁgfﬁgmgﬁ%ﬁﬁgg%géﬁagg@tﬁaﬁi t ol
di - hydr ogenat ékhetlaghepabiplaticopedatgeacydsithattody bt emplopedhasesstepidying ecigs hrei thode

di pal mtat.e, ,and di pent aerythrit ol tr,at al | owat 0,,in thi

oot 11 oo Cadia PERERE I beirateRlor s Th o ptefrtly T 3281 Ml meeratty 1210

i ndi cgt ed go¢ Belarizemiykistics phRnible, ddéic Cagicdad ®shdni@icidd eMBtinee YIBRh Rty _

m xtures of conmpounds of such class are intended to be included (comerci al

conpoundgicigs eobidinedhrainaatiirakyourcepsuelh as/llpwHr caganuy 9idf ofl frayp spdnmaiwrs! of t he

i nvent ed th I.C a I CJ rier for 1h
PEC s andREhR: B af A dBbhaRl) e ARalSyREhal o LRl Ringpfe
00/ 17298 of cidrbom bionR RPAsH6d eMPRYER 208 thelfathacids pmsictor areatic hiids klyfieas and
provi de softening or a surface |upricj t%ﬁhto such fabrics. Such clays

i ncl ude DRETEheRB PP BIRTSFRICE Sy erFdOTbibe oppayihgiiel cappount) Beipg spenfied he
smectpte cl aysﬁxfaﬁ{pfléﬁﬁ sb&e%%rs&??&%%idhm/ﬁ@ kQBnd ifvaEBh eRid: and the best
of the benton~tes for purposes of sérving as a earner Is calciumbentonite.
Sodi um bentonite which swells nore than 5 cal ciumbentonite in water has a

better intri nai;c sof t eni ﬂﬂ'e“‘;i cacy hut is nevertheless |ess preferred for
pur poses of tRe2 L Sit is a less efficient carrier for
delivering the PEC to the fabric surface in the wash bath. O her
non-functional water insoluble taners may al so be utilized such as cal cium
carbonate and silica. TBHbeRionites and simlarly operative clays are of
ultimate particle 10 sifes in the micron range, e.g., 0.0l to 20 nicrons
and of actual mfl.r.t@}qge_@i-zeeﬂzﬁ—t}tge range of No's. 100 to 400 sieves,
preferably 140 to 32~ si eves, U S. Sieve Series. The bentonite and ot her
suitable clays may be aqgqgl ongrated to |arger particle sizes too, such as 60
to 120 sieves. Liquid 'é_ngﬁepar ations of this invention nay be enul sions
(whi E termherein is also intended to refer to di spersions and suspensi ons
m | ig id nedia, as well as to enulsions), 15 and any of such "emnul si ons”

wi Il normal |y NMeéncpsenesissiiaitel Biladgate N Whi ch the aqueous phase is the
conti nuous phase. However, solvents and cqgsol vents, such as ethanol,

i sopropanol , gnspisedeHghyPOand vari ResCbndCHaha -0t ower al kyl esters
of di et hyl eneRgJ:b@pl (Carbitols) may aImgOtHa present in such emul sions and
m croemnul sionsto pronote formations of nore stable products, and may al so
be in the continuous nedia. Suitable 20 di spersing agents, such as

enul gj.fiers, n be | gyed. Wi th the nentioned clay to further help it to
di spz se the qreniaerutidor Mongsteafh ar e useful in liquid and solid

(i ncluding pamgtew,ateH,pf aevot s. Wien gherf abric sof teni ng conpositions
herein described are to be applied to | aundry being dried ma |aundry
dryer, such aRsa@thutomatic dryer, the BEGH pol yphosphonate and cl ay 25
earner are preferably applied to a substrate material, fromwhich it nay be
transferred to the drying | aundry under the influence of the heat in the

drying air anMékshentidytlgitaLDistéarafe t he
25 R,=CH, - (CH,),, -COO- R,=CH, - (CH,),, -COO-
R,=OH R=OH

Monopentaerythritol Tristearate
R=CH, - (CH,),, -COO- R=CH, - (CH)), -COO-
30 R,=CH, - (CH,),, -COO- R =0H



substrate ag@ﬁ@h Hw novi ng | aundry. The substrate used nmay be pngrM»‘H@ 2003
other fibro &rd al , sponge, preferably cellul ose or polyu@Evtsmezi3or

ot her suitable _base material. The pol yphosphonate conpounds useful for the
present inven?‘ﬂ%‘?‘PW%ﬁﬁF&@!@ﬁ@@ﬂaW 30 having at |east two noieties

havi ng the st RuUchHHr e - OX) 2 whergjn I di or potassium A
preferred corrpéunI(-:I{Ji(sClgyjét(lﬁay ene di am (r?é_%gﬁt %If@gp onate. It ~s a ,
comerci al | y &=CHab(@Lppt@0Dal mar ket &j=031, MCEANt@Oa@s bequest 2066, an
has the followi ng structure; 9 WO 00/17298 ONa Oi IP HZC Na ON Na O
p HHC Na OIlIl O_ O~~/ONa ~CH2 P~ ONa (CH2)2 IV (CHZ)2 N\ , ONa CHz P~
O Na £H2 -' P- Midvpentaeriifeit6l Monopalthitdte ~ ~~~~ PCTI US99/ 22137 Ot her
preferred conpounds are beguest 2016 and bequest 2044 (Ethyl ene diamne 5
10 tetraphosgﬁo"r%lt{e)(cﬁhe'cg@@al ad~uvam;zOHhat normally are present m ot her
fabric softengngygonpositiong, ogy be incorporated in the invented

conposi tions ahd | nclude perfunes, fixatives, solvents, cosofvents,

hydr ot r opes, antioxidants, stabilizers, pH adjusters, buffers,

bi odegradabl e;antim crobjals, bujlders, fillers, enzynes, thickeners and
fluorescent b Od'r?P«SWé‘FEYthﬁ'It‘?l%‘Pamt@ﬁ are known classes of materials in the
fabricc softeang:}qor(gpg' ticgms. field, wethrgx S. several of these

bei ng given i n the art )r'f‘enti oned in t\kllviRéig%em fig‘atcstgcr)l, such adjuvants

bei ng i ncor poR&Ad herei n byR&PBrence. The previous description of the
conponents of the invented products is primarily 15 directed to conmponents
of the fabric softening conpositions for addition to wash or rinse waters,
especi al | y duMiongpentheryshricol ¥rdgnilngtaps ocesses, which are sinpler

enbodi nment s ol%_%ﬁf i nt i %{n but the ipnvention also includes detergent
conposi ti ons T& 3ér(g s-UQ%at  cont ai RA4HE -deEehi 689+ abri ¢ soft eni ng
CONUGsSI ti ons.stgqn_@H?emg@@jo_corrposi tigngppM |1 contain at |east one
synthetic organi c 'detei'gent, preferably’of the anionic or nonionic type or
a mxture thereof. The anionic detergents are normally of the water soluble
sul fat e andl | i hile type, which may be designated

"sul f onat ed” %gﬁgﬁéﬂnq?%ﬁ?qgﬁ%lﬁggaﬁ f5)%I’;|‘i'tf£e and sul fonate noieties. O the
synthetic aniRs{Ct], eXQHp|,cCOD-f onat ed dREGHENCEL ) hage®-preferred are hi gher
al kyl (prefer QH_%H %r @IQE%/)I) benzene sulfonates, higher fatty al cohol
sul fates, hi dﬁé‘ a@@ al 51 et hoxyl%{" I‘EUI(@E&)GSCOQ‘efi n sul fonates and
par@dfin sul fonates. Usually such conpounds are water sol uble alkali netal
salts, such as sodiumsalts, and include higher fatty al kyl or other

al i phati c noiMenepentagrythiritobMaenohshériatophi i i c npi eties, and which increase
det er gency, i a agahpst greasy .sojks. Such higher al kyl or higher
aliphatic noi?{Ztglegllé \k/\(nl"%)”g%&r)%l ly be ofﬁlgbtﬂz 22 carbon atons, preferably 10
or 12 to 16 ®,=0QH carbon at ®eOs#hd nore preferably, especially for the

al kyl sul fates and al kyl benzene sul fonates, the alkyl noieties will be of
12 to 14 carbon atons. The higher fatty al cohol ethoxylate sulfates that

are2fisef ul  18Mondi¥enbidrjth#i8l Divehbdate
R =CH, - (CH,),, -COO- R,=CH, - (CH,),, -COO-
R,=OH R,=OH

30



Evf.;, ~ ~~3 PCT/US99/22137 will normally be of 1 to 20 ethoxy gPolp$R&803
mol e, préfer¥BI®IBBo 10 or 15, e.g., 3 or 7. As representati PEEUSY2243ni ¢
detergents there may be nentioned sodiumlinear dodecyl benzene sul fonate, -
sodi um | i near DinentasrythnitebBsters|| f onat e, sodi um | auryl al cohol sulfate,
sodi um coco al cohol tri yl ate sul f at diumC fi paraffin sulfonate
and sodi um ol efin sul foclﬁi%ragi(‘deri ved fron&&éﬁél efin. Anong the nonionic
detergents those which are nost preferred are ethyl ene oxi de condensat es
wi th higher faHQ GHEoKoTsCh, W i &HeyT GRéAdM @ such as condensati on
products of 3 to 20, 5o 15 6 to 12 orl7 to 11 noles of et hyl ene oxi de
with higher fatty al corgiomf 10 or 12 t&H®Rar 13 to 17 carbon atons or
wi th al kyl phenols of 7 to 10 carbon atonms in the al kyl 10 groups, e.g.,
Dobanol 0 25- 7, DipenpergthiritoVetralaodate0 25- 3, Neodol 25-7, Neodol 45-11, and

C, 3_" alcohols_c e Wi 7 or_ 1 I of hyl ene oxi de per nmole. In

addition to th%l%ggv'g&gﬁ&rfﬁ%gs of guﬁ]qgg'l@i{ahi' ¢ and noni oni c detergents,

extengive |istgRg$ of(cwpwhcquatergentﬁgm‘he(t;}gywe.a@efuI may be found in

st andard t ext books rel ating to synt hetic or gani c detergents, such as the

McCut cheon texts, previously cited. 15 O the water soluble builders for

the anionic anﬁi ngeﬁ?ih%itgﬁg&gﬁ&gl%tét is preferred to enploy water sol uble
“um’ or po

salts) such as &S assiumsalts, nore preferably sodiumsalts, and
of these the crREmNalESL) SO0 cat esR,ICHat(€,) biar bonat es and phosphat es,

especially the 'pol /ph hates, are_preferred, ch as sodi um car bonat es,
sodi um bi car bo%ﬁ‘pé’i/s '§§§&mp9 |i cat BT 3N6(C?'%16?g% ratio in the range of
1:1.qpto 1:3, preferably 1:2 to 1:3, e.g., about 1:3) 20 1:2.35 or 1:2.4,
sodi um tri pol yphosphate and tetrasodi um pyrophosphate, but sodi um

sesqui car bonatRerdaetytlaxital A) fshylene Oxideksterrny al so be used, as may be the
correspondi ng potassium and ot her soluble salts, when suitable. O the

wat er 1 nsol ubl e builders, which builders al so have water softening
properties, the nost pr @}gmqﬁ_a(el{g-h@}g@@nm es, especially the hydrated
zeolites. Such zeolites include crystalline, anorphous and m xed
crystalline anf 23-gmL E) eolk%es of both synthetic and natural
origins, which are sEuffi|ci ently effective in counteracting cal cium hardness
ions tn wash waters. Prefipralghy, (@H:;-@Hgd)'yyt}es enpl oyed are characterized as
havi ng hi gh exchange capac?i ties for calciumions, which exchange capacity
is normal |y frwith abptit0200 to 400 m | ligram equival ents of cal cium

car boBat e per gramof the zeolite. Al though other ion exchanging zeolites
may dPso be utilized) often the zeohte will be 30 of the fornula (Na=0O)x

(A1, 03)  (Si O-Non¥pbiitadtifhiiol 18 Fifyltne Oxice DistiirQte8 to 1.2, z is from1.3
to 3.5 and wis fromO to 9, and preferably is 2.5 to 6. O the crystalline

zeolites that are BellH,-(GHpe -8P8-erred i ncRiddlzd6xe6Q0- X and Y, with
A being nore preferable, and the nost preferred of these is Zeohte 4A
These zeolites 11 WO 00/17298 ] ,Rar, f1' ir-1~ c.~~~ PCT/US99/ 22137
are pref erabl yAitiodghnglthe fdrmuldediveh Aeeindoare mditedd penthdrgtheitolt cwhgioundd that he

synthetic detergent prior to drying, and are of ultjmt article diameters
and 20t udre i Wan thadactisas s BUieBtan @red'é%ryafeséwlﬁ%e b&l}f@rﬁ%ﬁfi AT Ya80US ot her
bui I ders dihatsubRyeriferiihiitdl 26GhpbitfdsUsieni R HRaRk & RRRRABS herdh inedy &r&naﬁslf)%%”

sequestrants for hardness ions. Such conpounds include organi ¢ aci
especi al [tpohpelpding saeldasprntrgrysiotitpt di-slgganeted caltpyvate pertagrythyitok ditallawate,

gl uconi c ' : 1t hyl. I am 1 ' i.d DIA), ; P
i1 ot LR ARG SRIERS oAl ARk BRE R foRat, AT Hh fieifgpan

€. d., Sodvhensfdrdire isAabdd ddngpvaihd vé e tlaks, lmulekdie i sindicateti loeheowa miois phibs phor us
chel ating agents,, such as the uest, e.g, bequest 2046, which are
Ut (PR IB M o O BTG MU 5 POHATG Sughiselte S o be

i nvent ed jGOB&PicbPRstcialchniiduh8d & offeh mik@rdshlose which result in stable and
effective products for fabric softening applications. For the

poi yphosphonat Ehecddaysobaicire hiefelmampanets pothe iexentegdrpfoductmra fmse wiichoservs as
about 25Y% el ght ref er f 9

prefer abl%1 %ﬁ%l\r%ﬁa ou‘;%r ffrép{hg Pg&fs %éiﬁg%rﬁ%y é%@ealgg@ncgsuﬁtbte?fgpfq‘ lréoggn%gglgu a%& %to
about 25% by weight, is generally effective for 15 softening, nore
preferably from2%to 20% and nost preferably fromabout 5 to 20% The
clay content varies fromabout 75 to about 99% by weight, preferably from
about 80%to 97% by weight, and nost preferably, from about 80%to 95%
Exanple 1 20 A fabric softening conposition in accordance with the

i nvention was prepared as




[a)
fol |l ows usi n%dtghe raw materials described bel ow 1. Calci um bent @n t‘ﬂzN% @S@
300) sol'd bYOd81f:8Stewart - U K. 2. PEC, Pentaerythritol diP@rUswa2a3sol d
by Hoechst. - Germany (The pentaerythritol ditallowate is a (2;5:4;1)
m xt ure bEhpdnpesit anto the fabrpdandarpyide seftenite o7 Wringd \ubpcihy fusush fabyey,

palmtic ' %St L6.aci-d) .Pol .31 .%
A "sol S Ao Bae R AR b RN eogynR oY B R e e o
cal ci um tiepd fonuteintbe prepémdedniion & Heesnge andtiedestzof Wee Bmtdratek forgiunpasened at
80C. Therge was added to. t he. beaker .17.0%{%1 of brgtgu Sth2866 hn dr o&gl-wi se 30

f ashi on, OLICHANG 35 HAHITIET SCAICITR BETpi e LR BEP NGB SRENS WOrH A st i rrer
prope] | efai@hnAh@ttnitd 20 QateP Ahs Dbdtie thifildi sereihidd @fcdch®ul ddevb€heddssh@gt oni te
and bequest 2066 was sieved on a 1500 micron sieve to avoid the formation

of aggr epafasregdpr purpesss ofielimvgntign bReauseidit 3 Ises fficicRecasaeffes telperag thene

m xture - m cron sieve once again. 12 ~ ~

~~, ~~,. ~gﬁ§m%%%gg1 ‘I[Q?J%a%}gggtpﬂlw About 50 grans of the PEC (an
anount i n excegrr abnfinetiveg watadnsuichie tymesmeaypdlsccedutilized sgttassscabaker in a
m crowave oven and. el Llﬁug The nel ted FfEF was tmali rl1t ali nedhﬁt 70 75C. Forty
grams of AP (e benigaies and B WTU MY a0l UM RIS s cr i bed
M Xty e @feshffeORickéh ARge, REAUBS! (2RPHicridd dng of @bahlgiitidle Sizéd MNBe Afgabput
1200 rpm_The dry bl end was screened on a 1500 m cron sieve during addition

of the PECs. HidodAesiexpapreferablydid0dp P23 HeveEE -Svadcvadeags Bhabanterifedmdof t he
resultin hiev I 0 r
AR Qe S A e G R P L S
mai nt ai ned at LigQid7S@e peephoniomsehtbisiisedntign amyl terenpasionscivasch e hpeent iscl es

were then repeatedl y_ sieved to 10 renove. oversi z terial, the resultant
O anul osHLUTTRes el P ARPerticns trdRBPEri Y TR G Renat ioehEREnshan
abouts 1 f4d0dny@taidH 'Remula¥hdGviB ndiBaB} B aqueeyLefioninClIRiBE R WuBusPhase t han
about 5% of granul es having a dianmeter bel ow 150 mi crons. The granul at ed

mat er i alisvipgscantianoysi s Toweyer.cobgnistang setn! vatie il asiethanel, iS0REIPaR®) st ur e
cont ent rial | O LR et £ sdp% water. The
col or 1515}%{?%'[g ﬁ%%@eajrn ?gﬁﬂ%s&gr%g\%ﬁggﬁl?oy%r}agé lgr%(gj&giot gﬁd rgé;}{et%yc\zoxgs about 1.0.
Exanpl e afiel§®y map elsobe phsant bx aumhl eenwlsisnd andoorrpaneildies ®wqfrdeoieng

A TN T AT B TR TN
20  dispersing agents, such as emulsifiers, can be employed with the mentioned clay to further
help it to disperse the PEC in aqueous media. Such are useful in liquid and solid (including
particulate) products. i
When the fabric softeming compositions herein described are to be applied to laundry
being dried 1n a laundry dryer, such as an automatic dryer, the PEC, polyphosphonate and clay
25  carner are preferably appled to a substrate material, from which it may be transferred to the
drying laundry under the influence of the heat in the drying air and the rubbing action of the
substrate against the moving laundry. The substrate used may be paper or other fibrous
material, sponge, preferably cellulose or polyurethane, or other suitable base material.
The polyphosphonate compounds useful for the present invention are characterized by
30 having at least two moieties having the structure -CH,-PO(OX), wherein X is sodium or
potassium. A preferred compound is diethylene diamine pentaphosphonate. Itisa
commercially available material marketed by Monsanto as Dequest 2066, and has the

following structure:



. : . : 1 1R 12003
20 softenin erformance of an otherw se identical detergent corr/up%m "Bn
but cont ai nig'ngOOél17 Tr t eni ng conposition of the prior art, nandiG/UeREY
corner containing a PEC sgftener as herein defined but in the absence of a
pol yphosphonat e conpound. YA commrer ci al detergentnconposition "A" was used
havi ng a conposi ti (Nh@s\suuown bel ow. COVPONENT O TLON A (W. 9% _ -
Ani oni ¢ surfactant I\g(fo)rleaP}bngk | benzene sul fepa 23.8%6odiumtri of hos
hat €19. 5%Si | i cat €9. 0 %Pr ot eade enz ne0. 5%Sodf Uunth adbNedelQ 0%Sodi um

sul f at ebal ance 25 Granul es ofy t(hm%omt(eng)ggf corrposiy' n of the invention
were prepared as described i Exanpl g 1 and eferred to herein as
sof t eni ng granul es NaO ~g 1 M~fy === 0T 07998 PCT/ US99/ 22137 For
pur poses of conpariNicm,/gF es of % %I\?J/\E% ixture in accordance with
the prior art ("PA") werelprepared fol | om ng-t preparation procedures of
Exanpl e 1 except that begWest 2066 (pol ypﬂosphonat e) was omtted fromthe
nmet hod of preparation. That is, the PEC was added to the bentonite powder
as described in Exanple 1 but in the absence of 5 pol yphosphonate. The
resul ting gra@tieaprefengbsimpammnds srerl¥fogest 80164 anchiPeguest 23 45bfthydenienamgimanul es
"PA". To each of t sanples of 174 grans of detergent conposition "A"

t here m@”ﬁ@}féﬁhq‘f? "grans of softening granules I, and |2.2 granms of

sof t eni ng gr ankd @RiaPALuvSIPSEE hotelally afedsiBseaf mtdiBertfabrid @Stehingn@niposdvgs s was
added to a whirlpool U.S. washing nachine at a 10 concentration of 174

grans of Mgy belincerneeateduisthe invepgd catpopigges HYd ipcluge perfymes fixatues, sphwatsper
wash, at g{\g&p i in water
of di ffecr%ﬁtt%ﬁg’rﬁdnesgé& g’%glp g%gghgc%? 0 %g?inat ndér%\é%{f%[r)mgwrdee%%g%{:vel Y,

f ol | owi nantishicbidy builddys. fderweneyrhésy thickenerd andiAdoreaesht bogisknarasillaftwhictt o 2

swat ches. I n eval uati of t ne [.udges.. wer h.a t.o select the
sof t est %‘ﬁéf‘%‘ﬁr\‘lfhg%?s Ifggﬁzqqaﬁﬁ@%ﬁ%%gis G Cognvéqasgt IR %égag Pf’é% W{”lli’?eé teni ng
gr amg esseveANsf thedel RMAgived stk ag nithtiondEinreis Uptdifigatidal aghiadjivams @cmpown in

Table 1. Table 1 Praoduct Nunber of Sel ecti onsWater Hardness (350 m 50 nmCom
osi ti on MCArPeRisddieigin &Y EEP9Eom osition A + 7% ranul es 16558No preference

1010 As not edpjd ﬁ%lri%ﬂ?déé%ﬁbﬁon BP&@%Q&?&E&%NQMB&B9de&EtstiE‘?ﬁin!aM tion

provided a 20 significantly superior Softening perforimance relative to that
provi deddigtegrtarampenddts ofithe fabND sofibin@ o8mphsii Vs fohadditien © wiashed rinse 2 1

VAR 2005, EG1 LERALAZARn L AHRR09R1L Bl apel e OTBRTL 0 B
t hereof inserdidpasi tirdnesntiohealdodhiciddes derdgeotdmpassitidns (Sofedrgahs)fthhircontain the
S\g{ ;ﬁtn I, " gO%&zé;%%é):}wghgago%p%lsieﬁo%gnylgéhsdee%érge(n?)co;nrpgsrnigx?sowul ] C705n(t)éi)lltl gt I%B?S(;/Q by
one synthetic organic detergent, preferably of the anionic or nonionic type or a mixture
thereof.
The anionic detergents are normally of the water soluble sulfate and/or sulfonate
20  lipophile type, which may be designated "sulfonated", and which include hipophile and
sulfonate moieties. Of the synthetic anionic organic sulfonated detergents those preferred are
higher alkyl (preferably linear alkyl) benzene sulfonates, higher fatty alcohol sulfates, higher
fatty alcohol ethoxylate sulfates, olefin sulfonates and paraffin sulfonates. Usually such
compounds are water soluble alkali metal salts, such as sodium salts, and include higher fatty
25  alky! or other aliphatic moieties, which serve as lipophilic moieties, and which increase
detergency, especially against greasy soils. Such higher alkyl or higher aliphatic moieties will
normally be of 8 to 22 carbon atoms, preferably 10 or 12 to 16 or 18 carbon atoms and more
preferably, especially for the alkyl sulfates and alkylbenzene sulfonates, the alkyl moieties

will be of 12 to 14 carbon atoms. The higher fatty alcohol ethoxylate sulfates that are useful
10



(b) fromabout 0.1%to about 25% by weight, of a pol yphosphonaté’ corr’rbomfrg3
characteri zZ®@ ¥27¢8nt ai ni ng at | east two noi eties having theP§TUsed M7

-CH -PQ(OX) 2 wherein X is Na or K, at least a portion of said

pol yphosyHbramally hessdrie 20ethesy araps pesmale BEfargblyd 1alwa 16 o-&hd o5 dr Pace of

said cl g%g&?érgbﬂes O@QQIO(Iﬁ)dCEJI TartaleTv Lo é 60 fnen J‘?é?‘ﬁHtsogxﬁl{?hr@ér H@deggltbcni%ea PEC

which i rnc sotenlngc npoun | ecte om the grou sisting of
a hi ghersuiaﬂonaﬂaasddmrﬁ:hihaar(iﬁﬁecgﬂiieazermfsukﬁemttaso@mmllatlryll alcaholcshlfgenmdlm

G- Co ol 5 elonbl Pon e R G R Bt SRR Rlafoblrodig 1™

m xtwesdgﬁw@ﬁ% catoléfglast a portion of said PEC being adsorbed on the
surface of said clay Garner, vvherebg/ the interaction of said PEC with
conponent s ( amend thayomesrierdetareeals these SUHEHE MpSE B diaro pthylepabride of

provi di ngyy el‘?s'ag:@'vffllhclﬁgﬁécﬁat%bg'l@&%qgors\gftﬁ ﬁ%ﬂ&;@ggegdcr ad? ﬁ&'ﬂpﬁfoﬁ r&ﬂxcﬁshc?i on

sof teni ng beénefit proVi y an of herw ntica Pren nNg conposi
or arti c?® 2pnttailhj (ng) 52017 REQ innles ofrbthpizne oxidevivtith ltlgiwr(ﬂit@yalcd'rdlsi eflloart in

h b f 0 pol yph h d
conpos: ¢ 1 Groratt P e Lt it o1y FRGH of 750 40 AREEPRRarsy i
conmpRUNdyhahl kG IBHRHE »5- @ng%r(ﬂeram@@ def Re&N® P8 | NeddoP o hler NES@N 450

pol yphosphonat € ‘conpound  of fabric softening conposition or
article addor dahghml@cmcansndlwmm&oeilhmdi@ of lethy lengroxiderper snade.nont mori | | onite

whor ei n the ABACRBIRBa FRVEPGITE LhaeRb Rl BabaRiroddthb o, * ™ 7

nmagnesi LHﬂté?@%Qﬁhﬁg@ ofbuci\dédiven® tisdbieaneNd nugredsitd @nstaidadl ttkbsksaccor di ng
to claim]l wherein the PEC i s a higher allﬁé@ﬁl c ester of

I
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25  amorphous zeolites of both synthetic and natural origins, which are sufficiently effective in
counteracting calcium hardness ions 1n wash waters. Preferably, the zeolites employed are
characterized as having high exchange capacities for calcium ions, which exchange capacity is
normally from about 200 to 400 milligram equivalents of calcium carbonate per gram of the
zeolite. Although other ion exchanging zeolites may also be utilized, often the zeolite will be

30  of the formula

(Na,0), » (ALQ,), ¢ (Si0,) » wH,O

wherein x is 1, y is from 0.8 to 1.2, z is from 1.3 t0 3.5 and w is from O to 9, and preferably is

2.5to 6. Of the crystalline zeolites that are useful those preferred include Zeolites A, X and

Y, with A being more preferable, and the most preferred of these is Zeolite 4A. These zeolites
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10 1089 100/%3 - 7T#109&' () - 5g#109& () - FY4& 109%&’ () - s210%& () - F1 21
109%& () - %&u B2 10908 () - &s109%08: () - PCT/US99/22137

10908 () - y#10%60& () -m " #109600% () -10%0%. () - 10:dE7// . -
10" E" SEr%LO‘Vé/)&' (A)b_otl& /&Etrts)o_jf &%&t :}m%d cc’.js_etﬁg%igm(rj:c_l amount) were placed

LT #10%0&; %gla@@ﬁe’%ﬁér ihQ dickAVAEQUER akd mefted. The melted PEC was maintained at 70°-
"10%08& () - LFP10%0& () - &10%08 () - LL10%O& () - L10%0& () - 3y2dE: / 100
100L8" 10968 ( Ferty gtah3%D8he PEC wierd/th@t@3d4d) drop-wise, slowly, to the above-described
39%40%08& ()-Ls-" 10908 () - +#109%0& () -~ 11J+/ | F10% & ()-

| Az#1094-FHBRIY 9ﬁbefm%n&-q6ﬂu¢s&%é%%@gle@ynatwm ﬂt(%wvb%%@?d@@og}f heydry
100 1 4" "} dt/scle ?e"l:lQ% £ S30L0 AN gié\?e cﬁ%in%%jtfmloﬁ)of tf%jlﬁﬁ@galnﬁ)dnce again, after
L&10%08' F TOT00R () GOTOYOR () -] FUB<$SSUBOE | FL0%4 &

%4 0908 ( pH el PBOW as pddegtl 0908 () - 9@

é(ioo/%&&( ) é&}goo/%ugléqfn%@z%x&&h?gfp%& vlvz(sda%ﬁ{evjad by adding tap water (about 40 grams

" 10%0& ( per 60 Waw1{ ) in ldrdO R fashidis 'od XM A(y) pdvider bisnir (whidH whmaintained at
F10% &#10% u& ()-10% u&' ()-%40% u&' ()-3 100 100 100 10%0& () - L610%& () -
() * ++a@g‘é75°(§:wg§mmh&‘awlaq_pqg1@% u’gae(ga;qxcles were then repeatedly sieved to

#L0RYE (I v hAth At HBelid; the FeshBZBeifadules HAYHP Mffedn) particle diameter of 500
microns with no more than about 1% of granules having a diameter above 1400 microns and
no more than about 5% of granules having a diameter below 150 microns.

The granulated material was then placed in an oven at about 90°C until the final
moisture content of the material was reduced to within the range of 7-75% water. The color

15  of the material was brownish-yellow and its density was about 1.0.

Example 2
The purpose of this Example was to compare the softening performance of a granular

detergent composition containing the fabric softening composition of the invention versus the

20  softening performance of an otherwise identical detergent composition but containing a
softening composition of the prior art, namely, a clay carrier containing a PEC softener as
herein defined but in the absence of a polyphosphonate compound.

A commercial detergent composition "A" was used having a composition as shown

below:
COMPONENT COMPOSITION A (Wt. %)
Anionic surfactant 23.8%
(linear alkyl benzene sulfonate)

Sodium tripolyphosphate 19.5%

Silicate 9.0 %

Protease enzyme 0.5%

Sodium hydroxide 10.0%
Sodium sulfate balance

25
Granules of the softening composition of the invention were prepared as described in

Example 1 and are referred to herein as softening granules "I".

13
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2b@! O#g1 11 LOO
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%eT=l = }ofgdzwog&ﬂb@&pwuc@m&deﬁd teyr{5Rooh U-Sy waghipe maching gbaug () - |
810%810() c‘oﬁé citfhi G B1 70 b Ak Qs b durcs é%&é%?{&fx(amla@ﬂém/&ik% %Fﬁf%%w/ﬁtu@édpe)rf
109&' () -! $ni0%: () - @bAdAeAf AGQASAAL@! ! f Of #@LOWI T&' () - 109aT&’ (
10f : s10%&wésh, &1 2194k teinperBirg 09800 - m@bm@dﬁg@mmmh(wawr of dlfferent

1099& ()-&" 109& {)-_F3 W& (): . . . .
1095°& § 3 -@Fixﬁ%mﬁ%rf‘v%& eeab%@a%wmm%w [9'lprtigg ghigh the fabrics were

I +Lf #10%side-dnled, BdLEAAR Sowel-w Q¥ drio Q)swaéch@s"ﬂ & ()-F GGG

H-HHaBb@! ! #" 1090°&' () - f $109G& () -

$109& () - 1096 dn(eyaluatimgrapfiness @ pudees | temeh 3%gd kussiegd the softegiogpatgh)in a-15 pair

/107 10F T@%ﬁ%‘%ﬁ%ﬁrﬁﬂ%@%‘ﬁé‘aﬁ%ﬁ@ﬁa@ﬁ%@% Rt

1090°&' () -refuiting tdldctiohd-arelshown in Table 1.

Table 1
Product Number of Selections
Water Hardness (350 ppm) 50 ppm
Composition A + 7% granules PA 15 22
Composition A + 7% granules I 65 58
No preference 10 10

As noted from the Table, the softening composition of the invention provided a

20  significantly superior softening performance relative to that provided by granules PA.
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10) $10%@audry Eo @t @ ¥@Riq Jof @RInp@on( theresf ig$ieposied pn the laundry and softens it,

" 109X’ - FedO0veR'.()-~< N p . .3aadE o
10@B OS@CF%‘C‘%@&%;—O?@%@&% ?‘f‘qygscfmpféﬁf@' ()-
110%Q&' () - | +#ELY Y@ rHnr HdBERSBAD 99E) b%%i 1, Q¥@R)dy)carrier;

#F109&' () - ! #F10%00& ()-109%0& ()- 10@10@ 10@ 10‘V@' () - bdepff#g_ng~_9
109S10%08’ () - @ 1094mem(about 0.1% to about 25%, by weight, of a polyphosphonate compoun

ULOYS ()| HL0YOR: ()L ULO0R" () - | #1008 () - .l d .
Tovioe () SETRREET P bt 14 bR ARG b BRI RCERSPOIOXS, wherein
GLOYOS (X Nglor K. Jak]egﬁ“é_;@‘tiépéf/éaﬂf/%ﬁﬂo‘sm%ﬁ@fé cb nd beiﬁ% eles@ERidally 2&
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10L-#10%& () 5:C 1038%10li 19 1o about 25%, by weight, of a PEC which is a fabric softening

compound selected from the group consisting of a higher aliphatic C12-Cp ester of
pentaerythritol, an oligomer of pentaerythritol, a C-C3 alkylene oxide derivative of
pentaerythritol or a C7-C3 alkylene oxide derivative of an oligomer of pentaerythritol, and

15  mixtures thereof, at least a portion of said PEC being adsorbed on the surface of said clay
carrier, whereby the interaction of said PEC with components (a) and (b) forms a fabric
softening composition capable of providing a significantly enhanced softening benefit as
compared to the softening benefit provided by an otherwise identical softening composition or
article containing said PEC in combination with the clay carrier but in the absence of said

20  polyphosphonate compound and wherein said composition or article is essentially free of (i) a
quaternary ammonium compound fabric softener; and (i1) a detergent builder other than the
polyphosphonate compound of (b).

2. A fabric softening composition or article according to claim 1 wherein the clay
carrier is a montmorillonite clay.

25 3. A fabric softening composition or article according to claim 2 wherein the
montmorillonite clay is a sodium, potassium, calcium or magnesium bentonite.

4. A fabric softening composition or article according to claim 1 wherein the PEC is a
higher aliphatic ester of (i) pentaerythritol or (ii) an oligomer of pentaerythritol.
5. A fabric softening composition or article according to claim 1 wherein the

30 polyphosphonate compound is diethylene diamine pentaphosphonate.

6. A process for preparing a biodegradable fabric softening composition comprising a

particulate clay carrier in combination with a fabric softening amount of a pentaerythritol

15
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montmorillonite clay.

12. A process in accordance with claim 11 wherein the clay carrier is sodium,
potassium, calcium or magnesium bentonite.
13. A process in accordance with claim 10 wherein the PEC is a higher aliphatic ester

30  of (i) pentaerythritol or (ii) an oligomer of pentaerythritol.
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