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55 & Morforeric pol yesters of PEG and terephthalic acid useful as soil

rel ease agents U, S.-A- 4,349,688 to Sandl er, issued Septenber 14, 1982,
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formulsa: DISCLASURE OF THE INVENTION

The present invention relates to compounds of formula:
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EP 6 1857427 Bl [err] 5 wherein each [err] is a 1,4-phenylene noiety; the
R2 consi st essentially of ethylene noieties, 1,2-propylene 10 noieties or a
m xture thereof; each Xis ethygp@qggqgfgﬁably methyl; each nis from12 to
43; wis:'from3 to 10. The present invention further relates to det er gent
conposrtrons especially for laundry use, which conprise a soil rel ease
conmponent having an effective anount f t se conpounds. These detergent
conpositions further conprise from 1 ght of a noni onic,

ani oni ¢, anphol ytic, zW¥r Qfé‘rz M,,cf-()'rocis Oc&t'r)\gﬁ‘l‘@ detergent surfactant,
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rmr eties are essentially 1, 4-phenylene noieties. As used herein, the term

"t he [ ol Relédsé CobrnmBndar € essenti al | y 1, 4- phenyl ene noi eti es" refers to
conpsunds where the [err] noieties consi st entirely of 1,4- 4 EP 0 185
427 Bl phenyl ene noieties, or are pargiall yosubst ituted with other arylene
or al karyl ene nvoieti es aI kyl ene noi ef i es al keggl ene noieties, or mxtures
‘thereof .~ Aryl ene and Xy m"ﬁé“&‘?‘?‘é mlge partially substituted

II ll :
-oc-R} -CO-(CH,CH,0) ,~X

In this formula, the moiety
45

0 i
—{—(oc- R! -Co-R2) -5
50
forms the oligomer or polymer backbone of the compounds. It is believed that the structure of the backbone
is what is important to the adsorption of the compounds on polyester fabrics during laundering. Groups X{-
(OCH2CHz2),, and (CH2CH20),3Xare generally connected at the ends of the oligomer/polymer backbone. It
is believed that the soil release properties of the compounds (when absorbed on the fabric) are due fo
&5 these hydrophilic end groups.

The R' moieties are essentially 1,4-phenylene moieties. As used herein, the term "the R' moieties are
essentially 1,4-phenylens moieties™ refers to compounds where the R' moieties consist entirely of 1,4-
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forf1,4-phenylene i nclude 1, 3-phenyl ene, 1, 2-phenyl ene, 1, 8-naphthyl ene,
“1,4-naphthyl ene, 2,2'- biphenyl ene, 4, 4-biphenyl ene and m xtures théreof. ~
‘Al kyl ene+and al kenyl ene noi etiesgply fds 22gbe 5 partially substituted
i ncl ude. et hyl ene, 1,2-propylene, 1,4-butylene, 1,5-pentylene,
" 1, 6- hexanet hyl ene, 1 7- hept anet hyI ene, 1, 8-oct arret hyl ene,
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Pr ef.er aln fre rammof[fremﬂ i eties are essentially ethyl ene noieties,

1, 2- pr opy| khee been fundhatdhe yajug iy Beeds fpchecab feast Bip prder; fey rihe,gompoyiide gt the present
per cefft arge"ter t°e‘i"|‘\‘£3/ pignificanhspibielegse activily Jhe @mﬂg?'ﬂ?déx?eﬂ’? Reesenhinyeniiqn) & Qligomers pyj ¢ y

of the d S‘SWr&?rVF?'fsn§¥F§Fa"V fhe vap shu Fnees T 3 & ok he sampqundsQfdheot

1, 2- pr o} Bties tend e wat er | ubil it f the
Corpuniy Gaporls 8uhgy i i, P AR ESNG ot B8 ARl MG R e o Vihere o
each n is at |east about 6, but is preferably at |east 10. Typically, the
value for each n is in the range of ffom 12 to 43. It has been found that
the value of u needs to be at least 3 in order for the conpounds of the
present 55 invention to have significant soil release activity. The
corrpounds of the present | nvent I on are oI | goners or I ow nol ecul ar vvel ght ™~

Y B A~ r



Gener al Iy, the larger the u value, the less soluble is the conpound, Al so,

as the value for n increases, 5 EP 0185 427 Bl the value for u should be

i ncreased so that the conpound gp phgglgmmasit better on the fabric during

| aundering. 'Preferred conmpounds of the present invention are bl ock

pol yesters having the fornula: O O [err] 10 wherein the [err]

NDi et i the valvacfora) $hodld Be iptrexspd emibatiitei compasd will iepofiebetthr amshectatirie sluingdauedssiamt i al | y

- et hyl ene Rmaiérest icerspourds2f {hp prsgdntineninniast blask polyestsistiavingethe omalazof ; each X i s

ethyl or preferably nmethyl; each nig fromJl2 to 43; uis from3 to 10; u

typically ranges from3 to 8, especiglly,f t hose | ymers from di nmet hyl

t er épht hal ate, et hyl’é'r@%%ﬂnﬁr(WQ- ogk k% I-s-eol) and met hyl capped

pol yet hyl ene gl ycol . ﬁ:e nogt wat er sol ubl e of 15°these linear block

polyesters are those epe M is from3 to 5. Method for Mking Conpounds

T corrpounds of the%en%%@g@)hﬁan be prepared by art-recognized
pds. Although the 20 follow ng synthesis descriptionis for the

Pr ef er P I ¢ ni?;%é(sea% &f §.4-BhenkiB® rﬂilﬁr%@"bfe hi“M& é% es:%ﬁ% fiy oth n%'n?Jla?.escan be
Prepar esoRyyisHeMdinéd & nfxaidd tharbdrdach st ﬁreﬁch is ¥

i nvent isQBmadf% 10y B bypihily ¥arghy #6713 td 8 Bepelcih ﬁm& Yrﬁrﬁ dim y2rerepﬁtﬁum ene

gl ycol otflend gieot {di 1 2-prdpPleOdiycoll dnd raetr@oéaﬁsédhb yeiRferd|gi/es The RicC)water Bikisb it  one
end i thBsedindse blodk palylstdrs @6 @ieks wier u B ireh@ag loxyl I c acid (or its diester); The
respective anounts of these conponents are selected to 25 prepare

pol yesMethad faicMaking Colngouiéssi red properties in terns of solubility and soil

reI ease properties. The capped PEG used to prepare pol yesters of the

rresent iThy eeredoundsiof theyprpsenl inyentipptday [be pegppred b ad-recegnizbe: msthipdse Alttoygh the
*rﬁq(ytoaawr@rsyojheﬂs Itlesaription dscior the prafetreshilpck\pplyestass of yiecniesensivetion, Athgbversinss hy |

capped@l‘.’@@‘ea?réd BotaREPEtaYargtiony ai | abl e from Uni on Car b| de under the trade
nane I\/t;t HB?(%"@“?&PHW ofnhe ﬂ’ﬁ?‘?ﬂ‘ Aﬂvﬂg'tﬁﬁqlz‘ggifgzﬁ"& dgrmesh, ) GWH%’E %'Yfg' g‘gge
poly(e et PEGs
have MP@%’ 'E:E' ' ggisgﬁtg%ges' E ﬂ%ﬁ;;s ? sfr‘i %ggiﬁﬁe f§3°‘°"1‘©oo (n
- a dou app use prepare H’ol aste sFE U] t?e pr mventlon i ﬁ?%fp l(i%r beQXaX' i C d
acid pig §S( ato faﬁ 5{5& o i A0lond bAKTAG: {1 Aol e ar C1 05
(or t h@dn{m sar. o fraﬁ Uloh R4 ido Guntlr G D36 Ynalre. MSHHGS> Clrbibw Qﬁa frofd! AdHcfe" S)
can becper aP G6bahyPurldBieth& Kdnw Woyetilend Bificod Mdinyl Gthdr 2fsedomiRfelcial Msthfl 'cBpped

subgs aptdsHale/mélBduldt ReighRCbr, 550 (nUs labadt 12,656 bstb16),11960 (A& aRHOARL | C

di car boxybrieghtriafid stfd oHtis Giést&a@mbﬁrajéﬁﬁshrboﬂﬂl '46l@ pleSR Pblevbr, MindiCantbuntd BY didk | C

aci d, aepdic hida®Bsiica3 acidsd{of @teld Gtiegletsy; o Glighatc ditHokIc QBids (br QBdirDdessrs) Gaf6é dS,

bi phenmdzludéﬂ eathb @xtgititiat thesdit releaseymlodening, dib Gultaniily mpittainéte lillstistive easmplez|df as

m xt ur etser @fontatice dieariarsylid sacid$ fwhigh icaphioet used dlictvde Isoptytialiccaciic plitkalia adid,i naptithatbee ,

adi pi cdlca@omharap-ds apttyecsing dicarbexylicrasids, Hinkehyp ticarbgayiicecids oxlibehzaicacids esktbé C |
suber i e a8 well gs/mixiyres ehifiesedirids Hfislinbplc dicatbexviic agids/ars indusied edinlediiviarie, suedints can
be use'dmef'rﬂid'qﬁ’r @F‘@P‘i éEP'ﬁ'ﬁats?R?E!c fs@P*’"&r eherclobryang| dicarboyydc gid ansios d@‘f“‘t’ﬁ@"'f)r esent

vent‘f o pdes rdef%ctl ng g he 40 o{e5| red mxture of I%wer di gl k
m xf"hr eg{gﬁ%qr?' gfﬂﬁ ? P BIE f°‘:§;a"§ Pd g.k Wﬁﬁ Fﬁ o ';(]t EJre
;gereg ‘bﬁ" m m.s X txgﬁg%e§ oﬁa np. eyl é’e'p o
The es é fo'r 'a ts‘rr.& e§ G.?é ?ﬁls Séié? rﬁ crféf?dé%&&. s h&aﬁ;ﬁ&%mﬁ E}ew{bérﬁuéseaﬁ ion
congy taf%ﬁ. §Bnas dnc IWSHE pleSénce oF & odtéHiCAisT) Bt IBRRdN Ii® Remed! dHdScoRsidnBy

i Nt er CRABBE thRafkcingNhé SoddfoR | SbmBRIAU Ghe tbnipbratuRTRRI prossln@Sordfe rédktion! £6n 120

t 0 220deGirably domRIgH SRR CycOif doddinat HlisBll frdnh @ trbdRtionCrililtadel Bigher Anfpefalesican bor ned
and couwsd Rk Ireaction Eavadlictel usdef pressuleg t he reaction to conpletion. The

t enper at Uneccasnaispsesshuthe esibr intaehanga chdtiom aa tidsel eall krabh 1o tho at. ITobdeadtalyss t hat

gl yem| inchale aikpicend Giiksling |ebritf metals;tforeexarepie tithiom, spdivinucaisjumiiagrhmagnesimmersateliees can
be useihngifiontdnd Greurcili B metals, o recteronie @ntimeny rmagerese, ugobalt, Bha zioait usbaligtas theed f or
t he es@mectqvmpmmm@tqsa@@qm Eypisaliyhanimonyettigxidi peslgaicium acefate gretusedThese

cat al yst Shes@xteni of e aster inte qmgarﬂectap Ren erreoniiqipd by theemgquat of plgehoblibargied @r the t hi um
sodi uﬁusae%ﬁa@pqy f tgmalam c,dsarsthe reaction mixture as determine by high _

85 - performance Ilqmd chromato g;?)hy {(HPL ) or any othet-suitable method. The ester interchange reaction is
desirably taken to more than 90% completion. Greater than 95% completion is preferred in order to
decrease the amount of sublimates obtained in the polymerization step.

] desnred stabilizers such as phosphorus and phosphoric acid and esters thersof can be added at the
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tréfnsiti”on and Goup Il B nmetals, for exanple antinony, maganese, cobalt,
and zinc, usually as the respective oxides, carbonates, or acetates.

Typi cal I'y, antinony trioxide andEpQIﬁgqugqet ate are used. The extent of
t he est.er interchange reaction can be nonitored by the anmbunt of al cohol
~ liberated or the di sappearance of the dial kyl esters of the dibasic acids
in the reediot ihepstai btthanga Steplethe rnipnmdofliye StatijlieSts to paibk degratation, bridatidndand
chr onat eteapby rdabiRhE)to clestan \theo tdtaytic suiiMtnlof thenmteh intbichdiige @ilyelr andhtoepreeninge
react i orerecipitafiers ph indsluple tregtad narbaxyiates. dvpitalin sBOlcecoap haltuseshito niake theapolyedtarn of9 5%
conpl et iteprpresent gﬂ&'ﬁ'@t’red in order to decrease the amobunt of sublinmates

obt ai fed | Yhamige geerifigichange regetion isoppmplete. Hegivicel (pstet praghicts; gre then polymerized to
phos horPCPgu‘EanP'VﬁFFS'@ Fher desiredcdegreg i palymnerjzatiop H’éﬁ‘ &p rdeterminad by, HRIGH ansh 1*¢-HIMRG
EP 0186 2APYEISR: °’é°HB]' 'at Pfé°°é%°?e‘f‘° PﬂY‘B‘?"&ﬂ'&h "s"“me“ b Slctogpergtyyes of

Hb | gro 20 res ut to

tso dersét |ﬂa§ ? 3%&! é'ﬁg? ﬁ;e gﬂé ig%r?ﬁ'ﬁ %"Z%'%f:‘ ;&eﬁgtjgngntso
t

St abi | 3 ol “34' oyl s ‘“s K Ex §}n€£ Sro WAl aﬁtn  HveBigon S
VWhen thes 95, ?}e. 'L géﬁucts

are thempp@ Iaudmrderz.srﬂset &nnsaﬂsivﬁﬁaceﬁrtrvesttee&e%mdm §'tree&udi%hs&uefe btained
POl YR iafiéH sl bsic Béhtdit sthting FoabtaiRs] adWonaE rtermétibt sauHuR anal ysis.
COMET Ci al RPFeRSRMELEamplBE o RPbIHIBIOCK Fdljedtrst@Med adebrding tothid)prodelit nﬁ@ﬂﬁﬂd&'&ﬂé at
tenper atiolowss of from[err] to [err] in the presence of a catal yst. Hi gher
t enperatures can be used but tend to produce darker col ored products.
I I_I ust r &XAMBLEEKanpl es of catal ysts useful for the polynerization step

wde 10 antinony trioxide, germanium di oxide, titanium al koxi de,
hydr at ed ahiineaorisck pelvestsx made frogm dimethyldprephihelete, a Uhawgemgat’&ﬁyas@ sthyensilychle as
salts ot"”aiﬁmﬁ'es'@ﬂl%fqbwsand maganese Excess gI ycol and ot her vol at i I es
|i berat ed BE9"A "Q'ﬁ Ys§r"@’°r

Rettoneflagle: j o

cont i nued1 LPﬁ't’fefh ¥' °t5‘(21 {;J Zf%:élt(%’ B?ﬂé’éﬂ‘ SRR ysi s by
t I

QSBH on FoNVERS aglgg;; r o e milgese, Pereation L0

after syng’l%mo% ﬂﬁar hQg react ants, as well as internediate
product s SE i‘gﬂ&t{@lﬁeﬂg Bﬁﬁ%é da Rl %i{gﬁfﬂf&%
accorgi QhctoRd sydtém Wa?%?eﬂteqhu ark &?&rﬂé&&# trﬁ’o% o%’%m ar
bl ock  P@yaXes Wa piEBed @inddr QMitkgsFE hthhsphérs hP e fafive RasVaboWio 1981 GiddlRRGnand
et hyl enabdyt ¥ &Rl wivafaghstidtshaing smd thSrehdibd ﬁMﬁJre Sid.f WhenQétitgol Rgént 13 iy, @Rd
cat al ystempémtur WwdsatbénCralsétt 8 06T Qurin@ teaRxt Fnrk.i Atafiis péitgboRO10BON thd thedteticd.
pol y( et aybinnef giethaml hadreiishilll odt. v , torhporblure 3as s driseh toCaTTeald Kemt at hid00 g
(1. 335 menesiptudTor the doxt 18inetolyjue 98B robihb thearbtizhieymoddt df mattan@heni cal Co., 359.9 ¢
(1. 85 nol ¥ redeiviag Rask avae thgh poptied alvihthia eezotion GuikterampoldBicto | 13¢ NIOB) vaculitiOwag tifeB. 26
nmol es) 4dppliedvith a steady Bavedf eitrogen drigglintieduced\eiBy thR igyelf the liguidreagjion mixiyse) tofeugh
Fiisher , ajitigd glagp igletg Theolempasgiure wag, graqualin '@E%'?@PQ)@WI“&%W@U at\%&swanﬂEd to
t h&r ea&ﬁoaﬁ‘ft‘ é*gé@"%rrﬁpaﬁ’f"i'ﬁﬁ'v déh'[s 3780 {Chwndep vacuum)t the Fra gwé?r?m'a'tvrrewp'ete

23 g r[ gﬁe ‘Fa‘ T%"yt q‘i’@“‘l?ﬁ? ’Z?S'?‘f"i‘t: 'g%"ﬂ
e o % g::a%r LET sétttut it r;gfr°,.he

reactro ARS |st ure
ral se o err] during the next 5 hrs. At thls p0| nt about 70% of

the t anount of nethanol had distilled out. The terrper ature was

t hen ra [err] and held at this 35 tenperature for the next 18 hrs.

to give 93uneér diddR pbipRRK Balis fAdm &mmauc Qkid @by @hpped IPEG A Sthytbddicbiasdé Was
t hen enpyniesizearad iolidve: r eaction m xture cooled to 130 C. A vacuum was then
appl ised vmmbntﬁgeheaﬂuz rﬁélasy\bfaarenmtﬁaﬁw@mranbez ng (0.56 malek) eiaghylsaé giveot tMcB) awrel  Of
t he | i gbeatbditaatbien adR207+-240 UC @ o dhordpegghdistillation apparatus. Ethylene glycol which distilled out with
the water was perlodically replaced After 13 hrs. of heatmg the reaction mixiure was cooled and the
following were added:
1. poly (ethylene glycol) methyl ether, M.W. 750 (Aldrich), 102.6 g (0.137 moles)
55 2. antimony trioxide (Fisher), 0.560g
" 3. calcium acetate monohydrate (MCB), 0.50 g
4. BHT (Aldrrch) 020¢g
The reaction system was gradually heated to 240° C with little distillate in evndance A vacuum was then
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a fritted glass inlet. The tenperature was gradually raised to 200 C and
the vacuum held at 2.6 [err] atm (20 mm Hg.) After approximately 15 hrs. at
[err] (under vacuum), the reactiepowagsepmintially conplete 40 as indicated
by [err]-NVMR which showed only trace quantities of residual [err] groups.
Rever se;, 18se, PI_eC anal ysis using a colum packed with hexyl capped silica
particlgg a l(ﬂn g}r"fo aﬁ%‘q??fﬂf’?r‘]’qse'?%ﬁeﬂogﬁmﬂmm eehrslt oOgveS the Washed polyeR@PLE Part
of the RALVIELG s({iine ;ﬁ’g? ngicied He prPatopt rephinbieduat @eigid Ma@%mﬂmyeﬁéﬁﬁ;ﬁi y
appropriate varfatrion YBeact i on conditions, simlar polyesters can be

Pr epad efod¥d B Srininihh 'Dd od f%- rop | ene glycol for ethylene glycol. 45
Exanpl eﬁﬁ—nem—&bﬁeg'—p%@&gﬁé'fﬂade fromterephthalic acid, a nethyl
capped PEG aood ol ibieithni was, synt hesi zed as follows: 50 Twenty

gr ams  (iBvobas: ) aéo\lomm'g%%%g ’Fz,gea%wgaﬁva' ohthe nglyesterg 6f the| pempnt afivestiohy | ene
gl ycol genBiBanoscligeid kedin@elgri RS HPE) g&ap ?’8? 1 §°"‘pf"°r'f'°a ablaiged afta tshintikisist {2) high | on
apparat frestiongtahy (3p Fe-NUMRY sl siva! de naﬁest;ak qoge :0 pthanpk 9luplp dractian tor vieleh edditional

per i odi it abdhyf the paraceHPLCAFsCRhs. Whild i matod i€, '{s § 'VT'W o althe eafvesterg piesent was
cool ed teReNthalic adid kidowthylae Whicsl, RERRE: b-ejsm;;bgfemfg ﬁ%ﬁé%ﬁ?&";éﬂ, Y8PISTS maifydm

et her, eVPolvESter versdogs piahe) presb@anvntign. (0. 13/ 1| €5y Bb o modifications; 6 aralveing oxi de
(Fi she%, 0.50 g 3. calcium acetate nonohydrate (MCB), 0.50 g 4. BHT

(Al dfi }im*??"? ignafiene reaction systemwas gradually heated to [err] with
little di ticlqlﬁ%t ee(i n%re_vi desgce'. A vacuum was then 7 EP 0 185 427 B1
applie re@mpestionabtaihe afteabynihesis s sub&Esif i A& Lh

desi re%ﬂ:gé%f a%aff?@??m ~oblain gereatiapel soluble rimttion) rm&hwoﬁmygggtf?ﬂzﬂ%s%ﬁ?ﬂ@m
pe*akg,,nore,p 2\ W?"ﬁg)TCtL?@?"dﬁﬁFdeatfﬁlwlowoo relative to severa ve

pol yst H@@g,ﬁéggﬁﬁg gk er'i’?ﬂ?ﬂ CfreRositinat readerisimilrgto Beapiphe1 Ws Rellod TR pilyi 0N A
et hod mivelie WL &G Bt BeL} rg'?gr:@é PBYeSiqb haghoplod; 2000wt on2-piobedioiak mg.e:rhg of

t he pr esamébd. | TRY GEdidu Mvals N dv‘g in ‘${i 'Sna'r t‘,’%ﬁﬂpwerdrta@ettl@mthe)aeaafsuﬁehﬂtaﬁtr Mge. .
POl yesb@YesORRe SickdrPlh. ARdrAMSH2 Alel £ want edNisel Amypahil gl memwiig MaAgeor! | qui d
chr esravasgioegdid CTHeR R irl 2660A idtibg bk o8 7:0? Ewﬂ‘étaﬂ‘a‘ﬁélb aeifleLnt] dhef dlac bupewnatird Yi el d
addi t i gired ovsbnight. ek iresiBag & [,%'fwaf Awn ) agﬂ to U precigitatreand this mistuteaals bone

| engt hregidlusevas veritrih@yedi @ romoveQhs :ﬂuaez.p.eL g.saggégfg RPNt was Hecgfted sl thar | Ous
HPLC f'Plaeft 3ordenatukiui btbanbhiTsis MRBIOE wﬁ%&‘rreid O LTI et hon Bkagopyreage: s
made 3B tersive mabigbtyadiudy SRMmEAMIRAS et L S @tﬂe&% I e o e,

wi t PP 2759 Bt metbsnehdai diriogibroaigit atfrodm BRARbYGISN Bert o DOTS B8 27 doetrastidns of
t he preseibernatapbenntatsing thbSmethandilsolotie polyokBfetwad gggaht'&n ﬁtrf ;’ (N4 'y W\};’@?Ffer
conposﬁ"tai "SR SKAPaiEioealionpd by 15minttbesi @ AldicIERGEIRASH Yﬁf’ X, ﬁ‘?fst)fiéf%$99 S [y pqyed

2- pr op afifancl splyble, Eaction {47 §9eiohpotxssteso obt ai n a met hanol | Sol Ubl e T PEEPhn

whi ¢h 3 NS r f the desired act 've pol yesters. One such
fra%t.i%m%ﬂmmm as follows: 20 A 569 g portion of a crude
pol yest e oskLi.on made simlar to Exanple 1 was nelted and poured into
a; 4. | &@;:feﬁri t@pﬁ%@%‘i b $ ons\et Bp Rresent dpvantion.psicly s ttiese bR txapR) ©0ean3R00 M
o2~ REARRMPIhe WaSe ¢ Fe omm:%" % ThGe Typicsllys michmomatogram for htiryirgOihd Wafious T NE
di sper si.@quipRsnhtal | oved t o SettT & WYRPPedusing thedpllowing BPit¢onditionsas decant ed.
The resi mls#b{dgeddmﬁ,g@iime&grth anot her 2000 ml of 2-propanol. All
remai ni “‘1"-T“‘“mwf”ywamw[Lﬂwﬁﬁdeﬁ[%g&r%% up. After stirring 2 hrs, the
sol i ds weridCthadetthadter settl e an cl'ear supernatant 25 was decanted.
Then a t i4i {QF SeGbrmvhitopMrdetetsy Of 2- propanol was added to the precipitate and
t hi's mi xeuWetoraBsta Morlule MddeD VRN rBdoglel . The resul ting di spersion was allowed to
set t | e.> 3plntRipgsamat ant was decanted and the residue was centrifuged to
renove a "?ﬁ?éPP"f!iﬁW‘ #NCH:Chi®spoRoi bl e. The residue was then taken up In
3000 m 'ff'"§ﬁ°’q’,é'g%?é' % §He@NMO%OH0 Thi s di spersion was stirred overnight at
J . m fi e
rogm t enﬁ%z%tfg‘rmg‘ém?q athon Hemin. hold at final conditions
e. flow rate: 1 ml/min
3. Column: 4.6 mm x 25 cm. Phase S
4. Injection Volume: 10-50 microl.

5. Detection: 254 nm uv at 0.1-0.3 Absorbance Units Full Scale (AUFS)

55 G.S(?:‘mplfe :rep_aration: 1.0-4.0 mg/mi predissoived in 34%'CHaGN/66%H20 '
hicr coen tc; i r: ?&TQaks present in this c!'ude chromatogram represent fractions of the polyester composition

B ocodentain, i ; or non.e of th.e active soil release polyesters. Accordingly, a semi-breparative HPLC
used to obtain fractions containing more of the active polyesters for subssquent '*C-NMR

oparations’ Spherisorb 5 micron hexyl
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centrifuged to give a slightly cloudy supernatant which was decanted. The
precipitate was dispersed In 30 3250 ml of nethanol by stirring overnight
at roomtenperature. Centrifugat igpy ggvragc! oudy supernatant. This
supernat ant contai ni ng the net hanol sol ubl e polyesters was decanted and the
met hanol was renoved on a rotary evaporator followed by 15 m nutes on an
Al drich doslgsd. riisr semii-plpdiative ridthes ipvobbel eepaiiings thgr @eniougly obtained inathahol solbivk| e
_f r act i orfragtion by HPLG intoproitiifjerst fractions @GigBe i@lowing Bundiiensat i ve HPLC Fracti onati on
The crude pByujpewner conposi-tions of the present invention, such as those of
Exanpl e 1, edtheedynaéi26 valvegoanpalinigctorr i ous, identifiable fractions by HPLC.
Typi cdl |y, & BterRerdnEmer SysteoM nument i fyi ng the various fractions of the
crude pol ye§‘t"é’?'°’€€f P18 s devel oped using the fol | ow ng HPLC
condi t i ons ’99““‘1 'ChE’tfﬂ?icB?‘Fé"ﬁP“ %. Waters WSP 710B autonatic injector b.
Two/Labor &ﬁ%% %&g@%ﬁ@del 11l punps c. LDC Gradi-ent Master d.
LDC Spectro ta Modul e Model 730
recor?f’er ﬁﬁp °"s o‘f; Hal NA3% 1O ""earv}aé'gnrtf?zp%ﬂ% [err]/66% [err]

b. final- <9ns A ,_( (?g% rllL?ngr[ac%rﬁ%@%n time: 20 mn., then

|
15 mn. hoI 4f+, M%H@‘lﬁ 1Pl 7 near gradient e. flow rate:
1 mM/mn 3. f@ﬁpmg\zo AvRnm X 2 25 %merg‘se Separ ations' Spherisorb 5 mcron

hexyl 1. 130E@&hd: 00 mMOl 26578, Pidde BEpariticiis SpheriSorb BRicemlHeM: 254 nm uv at

0. 1- 0. 3 AbshpbmhveaukbisissmFul | Scal e (AUFS) 55 6. Sanpl e Preparation:
1.0-4. 0 nol Déteqlibre dbEmolwR0.6i25624868 [ err] Sone of the peaks present in this
crude chr GnSdntpli Rroparatierp saeated solutiarCib 8% SHeON/B2%eH/o| yest er conposi tion whi ch
contain |ittThe factions pidaigdd Hyhsemapropavatives BPLC are cerarmesdto thpess bfcthes chrhaatagrat fogl y,
a Sente pr dparuds wompisticd fo istentihthe vasiouss tattions. Abiepresentatiave tsewivwepartitea HREG g
more of t Hectiqeatipryef apolvestar cemppsifienrmasig isivleie FrampR (- ispiRwBin the fpllowing T@de: 427 Bl
analysis. This sem -preparative nethod invol ves separating the previously
obt ai ned net hanol soluble fr aq:trdc{m, )RGMﬂnﬁg(ﬂin&dji tional fractions using

E

the foll ow ng conditions: 1. |_\.|U| Pty P : r\||cuu_y| b 7126 val ve manual
i nj ecfor 5 b. Two Perk n/ﬁ’m&v Syste% 0111 pupps ¢c. Mcroneritics 788
detector d. Sargent Welch stfip ha't rec er 2. polvent Program a.

initial conditions: 38% [err|/6g [frr] 1 0. b.|step 1: final

condi tions, 55%[err]/45%[err],vll1ear gr ient, P2.7 min. c. step 2. 55%
[err] {A5% [err], hold for 7 mny d.|step flnal condi tions, 75% CH3CN 25%
H20, linear gradient, 23.5 mn.ye. ptep 42635%[err]/25%[err]=, hold for 7
.mn. f. flowrate: 20 mM/mn 15| 3 Colggm"l 20 hm x 25 cm Phase
Separ ati ons Spherisorb 5 mc.y.. 'T-IP

3.8
é anaIyS|s of un unfractlonated cruéle polyester

composition.
85 P

C. 3C-NMR Analysis

40 The various fractions obtained by semi-preparative HPLC can be analyzed by '*C-NMR to determine
the degree of polymerization of the polyesters present in each fraction. Figure 1 represents a '*C-NMR
spectrum of a polyester composition made similar to Example 1. Figure 2 represents an expanded view of a
portion of the spectrum shown in Figure 1.

Assignment of carbon resonances are made by comparison to model compounds and/or spiking

45 experiments. 13C-NMR parameters are chosen to give quantitative information, i.e., peak areas can be used
to determine relative levels of mtem'ledlate compounds and polyesters present in the semi-preparative
HPLG fraction.

Chemical shift assignments of several key carbon resonances are shown in the following Table:

50 Carbon Resonance_ ' Chemical Shift (ppm)
Carbon of Methyl Cap (X group) : 57.8
Carbons of Ethylene (R2 moiety) 61.8
2,3,5,8 Carbons of Terephthalate (R' moisty) 128.4

55 1,4 Carbons of Terephthglate (R! molety)- 132.2-133.0

There are two ways to express the average degree of polymerization of the polyésters present in each
fraction. The first is a ratio of areas (determined by '3C-NMR) of the ethylens units (S) present in the

9



5. Detection’ 254 nmuv at 0.6-2.56 AUFS 6. Sanple Preparation: saturated
solution in 38% [err]/62%[err] The fractions obtained by sem -preparative
HPLC are conpared to those of tlgp gigsppigagram for 20 the crude
conposition to identify the various fractions. A representatiave

~sem -preparative HPLC fractionation of a polyester conposition made simlar
't 0 Exaryplyestd bhakbataoulive o thdmethyd lchpoiM) nithel BIEG. ahis Fratia SIN 3requal ectresd (seerFighireTe

(m n)* 2givided by Area 1 (see Figure 1), which is then multiplied by 1/2. The second is a rafi®ofQhd dverage

16. 0 | Inumber of aromatic tpgphthglaje units (A) present i the Jagkbons relative to M. THi® seco@ratio AM

VI - equals Area 2 {geg, Figyre 1) divided by Area 2 gvhich\g then multiplied by 1408 1 * Fr om HPLC

anal ¥si s Ofmerprysefelt ausptdy dy oblpiprdeby, ariytiag dhe ebsapers MM gatio farsthe, coplabytipn RfyR
Anal ysieongigrephthalate-polyesiers.dawheredids P-ons obt ai ned by seni-preparative HPLC can
be- anal yz &P W EMte P¥el5et er ni ne the degree of pol ynerization of the
poMyesters present in each fraction. Figure 1 represents a [err]-NWVR
spectrum of a polyester conpositppg &ysiem lar to Exanple 1. Figure 2
represents an expanded vi ew of a‘pvrm 1t he spectrum shown in Figure 1.
- Assi gnnent of carbon resonances: a'rel-maﬁp by conparison to nodel conpounds
and/ or spiking 45 experinents. [err]-NVR paraneters are chosen to give
quant i tyieled&; isthe MdRlitaBidn of menoterdthihkiats peRsster HrearSTis Hbal Soetiidurd 51 Afdther

rel as iRpdrameke R&f 1, Whitle fopRednt! o MOBTHALHOR S BidphtiMite/ SR phljeReRMavihds bhe
sem - prfpétorphtiAatd tritE(Ardad ot dtdd Area,G8@ Figeab). Shi ft assi gnments of several key
car bon r enen@ame st FCAMFalysis Bf thb drattiohs obthineg bladamBprefmiative HPLC of a polyester

Car bon deepashianmede similar to Example 1 is shown in the follddlirgriiablel Shift (ppm) Car bon of _
Met hyl Cap (X group) 57.8 Carbons of Ethylene ([err] noiety)

61.°8%02, 3,5, 6 Car bon§ FLlATepNT I at 73. 4 55
1,4 Carbons of Tereﬁh@%% fﬂ&o There are two

ways to express thelavertagd @®gr ' meri-zati o ®f the pol yesters
present in each fragtiof. ‘Ih‘é‘#gi r&98 | V% tati d08f aned¥ (determ ned by

[er r%— NVR) of the ethylne |ulPd 4 4 nt '8t he|P7° |EP 0 185 427 B1
pol y&ster backbone fdel ativg i t capg of } e|PEG This ratio
SIMIls equal to Ared-3,[see %qr V| ded by Ar%}az' see Figure 1),
which is then nultiplied hy 1/° plsecond is a raflid off the average
nunber of aromatic terephthalate units (A present in the backbone relative
to M, Thi Ewieacthe fitM ratloi aguaty tiae cryeragesnunberof tiyiope ulisderribe pylyesiors fesgntoly i ea 1,
whi ch ifactiopePwioe ihe pejustedyVMyratip) equals; the averageryymber el derephthglalariniis ¢4 +<1) &5tthe ned
by adj Ps¥? Preeent s te, feagtion, Ry usifg dese, yalyspathe Gualifative, gqmpasitpp of the polyester
monot er"@Hiee AP &F bAGKRPR Ippdtn () qan 8o defpringd-, i s 0. The adj usted A/ M val ue
equal s AEETE'%E&E@@?&'%@@%& I's the nole fraction of nonoterephthal ate

pol ysst-er Fea—-erHt Area, see Figure 2). Another 15 |nportant val ue

s [errds whi :fsQ.cBrﬁE’J gqents the nmole fraction of terephthalate present in
pol yest—e—u&s—h&w—ﬁg%'—ﬁr :

\44 The compounds of the present invention are particularly useful in detergent compositions to provide soil

) 40' release properties. These compositions can be used as laundry detergents, laundry additives, and laundry
pre-treatments. : .

The detergent compositions of the present invention comprise a soil release component which contains
an effective amount of the soil release compounds previously defined. What is an "effective amount™ will
‘depend upon the particular soil release compounds used, the particular type of detergent formulation (liquid,
granular, etc.) and the bensfits desired. Usually, the soil release compounds are effective when included in
an amount from about 0.01 to about 10% by weight of the composition. In terms of soil release bensfits,

. preferred detergent compositions can comprise from about 0.1 to about 5% by weight of the soil release
compounds, but typically comprise from about 0.3 to about 3% by weight of these compounds.

For granular detergent formulations, the soil release component typically comprises the soll release
compounds, plus any protective enrobing material. In making granular detergent formulations, the soil

- reloase compounds could be exposed to highly alkaline materials such as NaOH and KOH. The soil release
compounds, in particular those having shorter backbones, can be degraded by alkaline environments,
especially those above a pH of about 8.5. Accordingly, the soil release compounds are preferably enrobed
in a material which protects them from the alkdline environment of a granular detergent formulation yet
permits the soil release compounds to be dispersed in the laundering operation.

Suitable enrobing materials include the nonionic surfactants, polyethylene glycols (PEG), fatty acids,

" fatty acid esters of alcohols, diols and polyols, anionic "surfactants, film forming polymers and mixtures of
-these materials. Examples of suitable nonionic surfactant enrobing materials are described in the Dstergent

' Surfactant section of this application. Examples of suitable PEG enrobing materials are those having an

55
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" norke terepht hal ate units (Area [err]/Tot al Areé see Fi gure 2) ‘The results

“of [err]-NWR anal ysis of the fractions obtained by sem -prepar ative HPLC of
‘a pol yester conposition made si mquﬁgs Bgample 1.is shown in the follow ng
Tabl e: Fract+ on [err] [err] Adjusted AM SIMI 0.9 0. 05
0. 67 - 0.14 11 012 0. 09 0.95 1.02 0.34 111
0.09 = Gw&dge MW.30irom about 2,06Bto0 15,000,pref@alihbfrom 3,000 to 10,000 and most preferably from |
0. 09 (4,000 to 8,0008Examples of sRitePlb faity acid bnproking/materials afe the highe fatty acidszhavity from 12

2.71 to 18 cation\#oms. Exaf@plégof suifabléJatty agid @ster enrobing Mmatpdials include e 3:1bvtaiv\jameaqme

S/ M r at iestetsfergd sorbftaremenplapraigl Othaneremples of suitable eniobing materids inclydieg ipswiaer s
presefit ‘e addin fosmipg aplymersarecdiscipeedyi Ui vie H4883RT toWrehyeay glalispu e 4ge
nunmber o‘Pa‘f -ehhe Bﬂl ﬁﬁﬁsatcema?w@%cae lpe ﬁ"’??“fﬂﬁi”“f“??e“ﬁéﬂ ethade F’§°’?§P@:§‘e’ﬁ'§ M“FP“Y Hb
frastiorf* P%“g o 8Gﬂethese vaI ues, the qualitative co osi tion o

polyest er rgent o w‘:ﬁé‘%gg 8 °P F'H ‘;’m"Z’ rigod e |ﬁ°|é°3f:ms:
DETERrCﬂEmmree mpoun S. Suj be or am %s re us ma.El ﬁcr:an ingc! L !i]enrﬁ)ft
b 33? e il %ha a* @;tﬁy. Pl I % ool B an ‘*n% B s %Jo 63;,9 by g Lo

t 9 e auu N ck”pol
det er gena e e B o Qauereteasea @t Akt il
COWDOS' tAcQJ?&n the35 shir€hsRond %@&Eew&n&ﬁﬁr% Inydrotrbpeto tﬁe%ﬁg@ﬁ BackiBURB, Okt
whi ch,,,-cQ,{g},.@blgl§°|@gtegfvjhgﬁmvggmpfgp%tac@ﬁy he soil rel ease conpounds previously
defined. Widtaniofintadt evédf o6 fot, \bRyaMEBdNRAts oihydbotr6iRB & SlepaROIuIt ABtelgaNt fidrAlldtRhs SOI |
rel ease comamay) thd soll feisdse Edniboralk tof e | pdserit \dentioh willedeRér@icupon RiRr dopain® Osed,
(1'i qui d,esgpciadyuniat fractibrc thpreairnsl whtlvesolobig,athe ingrediess presbnt in/shealelingry delbegeiosystem,
r el ease apdwiathen s isctropic.afofnegeaneove liquittim desived. Fordebtropic kgaid alatergerit fdrmaationsh thatsoiD. 01
t o>dbawu treldeS8/compowrsis gbad 1o be tisspivedagpouchias pessibip whicke samstimés requiirks the bsszs erganic
benef i t $olvgntsedrchyrivotiongat Alsog drias demplowidt tha rdisselving the repmpasipdsf indhe lryisiudeteigent t o
about S%rmg'ame? Hhkes thpmiripse effsrtive pesoll spleaseaglpidunds, but typl cally corrprl se
f r om about Beyidss ?'5”390?9[‘!?"*%%":! oliPPYy erats'f a"fq'fé% &f ﬁﬁgﬂﬂh‘ﬂj? "‘F'Q?P" fan

Y

det er ge "F’E'F' F sgihelease ra P‘I“ tq pig AYid, fletero
soi | Pel 8%%"8’“ 38 aW% E é %"r‘? ‘BI: i tf W% tFep'lﬂ?‘?aF?akl ng
granul ar qﬂ"g' |on yeS‘ters pgrepa e}g?f t;}m lee tgrép ene
exposed 13 ? g‘s ﬁﬂ% ster % mf gaease
~ conpoun t.vbn T \ohih il i &?&8@ % qso 81 doff reids i et
al kal :{gn‘?on%ﬂl&loﬁ om%,stota?m@mtfa AR ReRLNE Br BhyIGHe Hfag -be used to
Accor di glekse théSotbltyl of 8 saﬂs»eass%ip&téadmaﬁ&e Rk BN ¥- pRBYIEHRQM/chBased soil
mat er i alrelyikdé Ghlydeier 86 tpartibPNubd@ M 3R lsktrdbic NGuie Aubige B Mblaths FhiBh Rivelaar
det er gendrgd mimbbH chingr@tientind 3w watp@brdnt.s t he soi|l rel ease conpounds to be
di spersed in the |aundering operation. ,Suitable enrobing materials include
t he nsniDstrgentsSuriécentsant s, pol yet hyl ene gI ycols (PEG, fatty acids, fatty
acid esters of alcohols, diols and polyols, anionic surfactants, film
form ng polhpramount abptargont W&anb'hcwdwéQethm%%nh@yipmaﬂ?ilﬂ@spf@ﬁbméwpmmP@
nopi oni ey fremdde Z¥% be weighiiohe aemnesition|depending ¢ren theidglergent surfaglent(sbysed.
Surfact &heompesitianda b@fbfﬂﬁla@d | granyies, dqpid) ER'&FHSIW%W%EH Peiprbhpthe B ng
mat er?alsgﬂaéfla'@(_} °ﬁé’\91"g "& y weiglit of gtioncand most oreferally iom 1% t"]‘" Bm
about 2 PhE'ht, hetetsrgnt Bt B 9“?"#°8‘i’h ?%“°O‘Ero‘"tp oG, B DB O BRERabl y
fromd4, (9176’?0 8, 000. Exarrpl es of suitable fatty acid enrobing materials are

t he hi gt}‘eé!ollo%;ct%ﬁ%g!gs having from 12 to 18 carbon atons. Exanpl es of

sui taple ster enrobing materials include the sorbitan fatty

aci d est ergyduiy fbniofie'sitab@mts FP NS A toRigant: cofmbbiitionsC ot AREPhrEsontOhvenitibh tarPdeRerally
enr obi NgisiBde8 lid BlsS 3,029 47h Ul LAGHIRNY: QNI iSsusdiDdcamber B0, 1925 cohiivth 13, lin® f40h@ldhd
pol ymer solurif €8, e 0sed in U S -A- 4,486, 327 to Mur phy et al., issued
Decenber 4Glasi&f noniohid Surdiahts melld@a®: conmpounds can be enrobed according to
t he et hodsTrdi ppiybtaga® dxide ichndendstes phyikye phenols. These compounds include the condensation
products of alkyl phenols having an alkyl group containing from 6-to 12 carbon atoms in either a straight
chain or branched chain configuration with ethylene oxide, the ethylene oxide being present in an
amount equal to 5 to 25 moles of ethylene oxide per mole of alkyl phenol. The alkyl substituent in such
: compounds can be derived, for example, from polymerized propylene, and diisobutylene. Examples of
65 compounds of this type include nonyl phenol condensed with about 9.5 moles of ethylene oxide per
mole of nonyl phenol; dodecyliphenol condensed with about 12 ‘moles of ethylene oxide per mole of
phenol; dinony! phenol condensed with about 15 moles of ethylene oxide per.mole of phenol; and
diisoocty! phenol condensed with about 15 moles of ethylene oxide per mole of phenol. Commercially

=
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~al . pateht. For liquid detergent fornulations, the soil release component

can be conprised entirely of soil release conpounds or can further include

a vvater-_sol ubl e organic sol vent gpra gk Dp@ELrope to aid in dissolving the

10 soil 'rel ease conmpounds. Suitable organic solvents are usually aromatic

and can include ethyl benzoate, phenoxyethanol, methyl-o-toluate,

2- met hox yaliiatitey honvhie Glirtaktasts) of iy fype IntiokeNigepalL0- Ganbrherkdngddfyahd G4FeSorpdidtion@ded t he

nmet hyl cappe X-48ECH14aX¢d005 el X-t02, diackie®n dy ke Rokm gdlageGdmpagy, | . e. where u is 0O

to 2. \Wi2 &he dvadamsalibroprbdustscit biphdic icomls vithfrpmstt te 126 nwies pbethyilene exide Fhe alkyl

si gni fi cahain gohp ah@h@aﬁé@h@l@?n githex/be stiaight rrbeanched cprimap] ertseeondaty; cod dénelly |

t hesé€ shePmaipsakdh8 H'EZE SAQBYSS E’Famﬂl% iobwch§thﬁgmeé tajcghsissinglysle theneondenpayan

backbone Prafist of myristyl aisehel eopsieasqsioritheabeut 18 mpfep ehethane °§'6‘? P°'r'%°|'°e‘§§@°’5’btar"1/| t

The uﬁ’Ee cagflensajian, Praduct) of ghout F‘ a Pfcet%"%’ﬁ'f'% Wﬂ‘r 6'?9"8 é“' g
he°"1p3'Uhdry

rdi d d§§8’?° e‘ﬁ'{" ?"8! "a VF'a %;; @g % '%2 %’ggp'
pl’ esent |
frac{ on t?bﬁ ark d % ﬁqui gmﬁ& R §§’¥ Fg|°W'°?'
det er gema ‘?lye e o§ dro EB%%Q? ﬁ’f c&d%r‘?bal%ﬁ%’f red.
For i SOt g Rl 6>£fd 95&&6 col E: i spogﬁ & el co OJ FASEmGGIRPUNdS
eed to 86b ﬂsnaﬁﬂJ&uG bty PEyox}dtifiehd MoiefiedGo USE
of ossgamuﬁs %l’o)ﬁﬁ‘dﬁ&poﬁﬂbn & B ﬁc%a&stne m:&%onus.my Hélﬁe ,ha@dme a9 doib A wdliga®! Vi ng
t he conp@hdstier ioninb PRIt UbEinsteipSH R Boint WHidid! the lpbipRGetiidhe Soridhe ¥ 2BBUL 80% of
ef f ect i vaneastaiSmidht 6iaheccbB@onsGEbroducBamitIEfrespoRtRNd EonBéNsatidi vfih G tolip idRisloppeS,
gr eat er anWlid Sxidel Edthsigs- & dobhPouddss O this! 1Pbee MEIAdeC CUTEIN Lon dite  Coviindatally radditbksked | N
Q‘é’ oi | Pluednizaadactaotyeanietl by WWyanddtte Cheival Gorgeetiorat | on of i sotropic liquid
det pogent4. Treracudeasaliorimoeduls ofalinylesx axigel veth theqirdductabsaltiegefrqooihy ettion of pppylene
bac kbone@x'ﬂawdr%ghwweﬂﬁ"@% Gheshydrephobly maishib)f thesh produnts copsisip pht theateagtion profiuct and
havi ng a oheth igraippand PESS pfoPyierecide.dhe Meisty hevingfa mejepulanweight bbiiam 299 tat
each end 389% l"lﬂmphg‘ﬂ‘? (etely. s popdapsed with pihvlens gxide &9 e tony dP dher eopden %’bar ed
from di m?f SR #]% 1080% PR ypightof gy g@y&‘m‘“y&ﬂﬂvcwﬁaﬁ% 'g;e '@E from

typi &al | e ﬁ‘f ?ﬁ°°a E§15‘H’é°€a‘ﬁt‘7‘*§|‘y ‘a;PP' yRaereiiy bot h
active a &a r nunum, g nt sy s whtc inclu ater =soltible a ne OXIQS ol J ‘e %r(\)el

rel ease f Ehrgﬁuyff e;n%ragrﬁa t.}i ol 4 fgﬁ

t ot al sula b del Ogalk gol o be
usedqst O IchHtdiibS bnel M1 ﬁuQiL:H f.’oJ‘nYw bérPh mé deé‘%ﬁue@ %fe%ie&rf.%mt SroEEPre .

wat er - solchlsnglof 2adF GHB0Hs GRE hdrdig Ak yl r%ﬁ&dco‘éﬁhing B CRRE3 BN SR SncPlvflor-

parti cul asiive sKEEdss conthiriakond Blkyl fidiety @Pirdin 10 4B darbldlaBinBRAA a AkLLbIBIHSDRN whi ch
have a | ateQfoup diizRtingQ aliyd Gicaryd@iatkyl ddibtiesBVraiA Y & 3 Eativh @fdins. 35 Det er gent

Sur f act ant sPrdiresdassmigotar adniodie idetegem suribtaita ard &stamine whitel @slorgent Surfactahes ravige nt
conpsasi t itterfemolk t he present invention c&n vary from1l to 75% by wei ght of

t he .conposition dependi ng upon the detergent surfactant(s) used, the type

of corrp05|t|on to be fornmulated (e.g. grgnular, liquid) and the effects
red. Preferably, the detergent 40 suMffactant (s) conprises from10 to

50‘j by wei ght of the conposition, go preferably from 15 to 40% by

wei gfft . The detergent surfactant cRii{OB oni c, anionic, anpholytic,

zwitterionic, cationic, or a m xture thereo A Nonl oni c Surfactants 45

Sui t abl e noni qpi.c_s ctants for s | et e I on
pl’ ese.n t IcE’erem &d) ,{I?sQan'ﬁ’ ]( % érox al l or lk)%g p of n@;%z%ﬂ LrB ;L lrbg n e t
ss Hi{w o 6 xyﬂ

o hooibin atwar%&yewﬁ Rorfofs to5aoemynen oxa&b rom b eno

oxi de COQRERS@H B8 atidbheltdddch sxher Sthro JgN R BxygON R QRGN didhtio §structure

condensat i GhetéifedCintideSoxitf dbkd@éht tsSar6| YJ-0F Ml by aﬁfrﬁLHR:dSQﬁ& [ CPAle)

- from 6 t akd ethirdMytrot sy arhine &ddeher a strai ght chain or branched- chain

conf egur 8t AleApolkdcthaides yilsaitsad avEuekpoant HaBnEAPPitaiin 70,074 t6l Baler A dlepadesgblishéd an

anount edanabry t19) 18983, bavilig arydireshobit gretihgdniaining dnam dao pEcarkp latems,fprefdribht frqphthol .

The al kyko tHudedibn ttams tind npdysedehaidensa. rdslyglpeoside hetrephiie drourf cntabiva frphdi td r om

pol ymer i 2@drefaraljhy/irasm e toodh anod preferbly frorené.to BX saqsharide uitsSAny reducing sagohiiden f

t hi s typeortainingurier ¢ onrhan eAn hoouserd ek dluggse. [galaesengt and galagiesylcrgoigties earhbe ene

oxi d& pepubsivted for theqaippsyhmeiplios- (Oﬂ'éydﬂ'éf;ﬂrﬂp'l‘léwaﬂ°b€<ﬂ"ﬂ98 r'Fs@BCWtah‘hal?oﬁrt‘* - nol es

of et hyI B?Fé'%%dhﬁﬁag' 69‘ a glyrese or gp a5 opROFRIY|2 ?J‘P?@ $i9n orgslactesided W"tt‘?ﬁsaa‘bout

15 nol es Shf¥idebe "?@ n@‘vg ﬁB‘I‘ 'E'°"p‘ﬁé‘ﬁd‘F’d' foge] qacgharide, wits 9nd Begnd) +
condense@ 9@ &R tlS’Bﬁ?" P g syFhaifdi®&ne oxi de per nole of phenol .
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EP D 185427 Bl avail abl e nonioni ¢ surfactants of this type incl ude | gepal
CO 630, nmarketed by the GAF Corporation, and Triton X-45, X-1 14, X-100,
and X-1 02, all narketed by the Rghgygs ass Conpany. 2. The condensation
product s’ of al i phatic alcohols with from1 to 25 noles of et hyl ene oxide.
The al kyl chain of the aliphatic al cohol can either be straight or
branched, pr Dptionyilyoandslessodesably, trord capebe & glolygikyeneoxide cuhtiali jeksing the rhy8rophobi2 2
car bon at ongety ndathg pahsa@haride oloistyt Tre)pydieuted dikgléreolins| is ethylank wride. Tipical hydropho-
condensat i kimgrpwrs dngltrtie akyl anpurissaithér satbreteth of ungaturatedh beadched orrunbrigashed coptaining em of
et hyl ene dklod8. pselprably frem 49 tog)G¢ erteon atomg (Prefprebly, dhrchiybereyrdn  graidhtieheinspturgisdut 9
ol es of ety WELFPeT'@ﬁ("P“HeQTG\WPc G3n CRTERIMR 1o e greugs AR/ e polygikyjeneaxige shaingip| s
wi th al ky I°°E! i ‘fﬂ’st°v%9’ IW'Vn'ere 715 Mogniraferably, olﬂ'kﬂ%{‘P?jﬂﬂ? ra?-em ““%ﬁ:pf
of gommer c'?° F3 haé{ 8 e n‘l?ﬂY'%er‘fYc ugdgprl %Yhttgdeﬁ‘f' XGB%“ vl,
Térgi t ol “98‘ 'b b 8 ab He a@%‘?" aga'af@s‘, L 'd° B‘&??PZ
45-9, 1Neo LA desa owal L‘tfa_" ) 8‘8; o5 B! %ﬁ"&‘e?'g By ey {eey. an
Cheni &l Cp,on%g ofercld |k " t&e [f?% %?for ol 9 UGB oct er & Garrble Conpany.
3. The condens I'on 5 cgty ene oxide with p hydrophobic base
fornmed by g gg@ﬁ@gﬁgg},l on of propyl ene .oxi de with propylene glycol. The
~ hydr ophobi c portlon of these conpounds" has a nol ecul ar wei ght of from 1500
to 18G9 ancherimviehé teleckdliSi the\§roUpLbdhdistifg/cf alkinCalyipHbriyl, AyuraXlallyn hydoyakyiphbri e
moi et i es tdnd hiixtured fbreof Iy ANi€HDIRG Bk gROPS ¢oRt@intOMOID th 8, ipPuidrabRSkoni TEEtoVal &Fbon
sol ubi I i tyat@lfs t ke 01| prefedably 2 isfronhiioa10, petetainh@ ahd x)isifrdmal &0 £0C preterably frodhay
product i StoRehast petirably flom 1Lé1® 270 T givebsyl i pteffesablyaieshex Yrom lyjucesa cTooweramitbese S
ab.gl;; 50% winpounds, tthet aidohaler ghyipahylthpiyealapbel detoswedi firsh apt thehu ectednmiticglucose, or a

e 2hondource ofcgligdesntodermdhe glicosidegtiacymenpatitiesl Epositién).clhi piiditional glyfag unilBcanpl es
of conpouriten ksrattathied by thefirci-resitioncand tthei Riecgding ghecopyd Mpits 201 3ol 4 gndépy & paslirne
Pl uroni ¢ SRieferakly pradominaietyithed-easitiel, \Wandotte Chemical Corporation. 20 4,
The conder?sEﬂyc‘}‘ﬁ'dﬁF‘@EGE‘P@e'BF"’@F‘ﬁW’@H@gm{%”'%th the product resulting from
the reaction of propylene oxide and ethyl enedi am ne. The hydrophobic noiety
of th&e products consists of the reactjpon product of et hyl enedi am ne and
excess propyl ene oxide, the noiety ha\g Bg a, nol ecul ar wei ght of from 2500
to 3000. This hydrophobic noiety is Qd with ethylene oxide to the
extent that the condensation product cont ains from40%to 80% by wei ght of

pol yoxy et hyoRmarsasith dhaPgrBup BhiBiRHg Adm PRI A Nbreibl Fr&m)?o'Sm carbon@¥thsafd dacht RDOO.
Exanmpl es G séiktied ﬁamp&e@%oupeehma.g:mauaﬁoa&‘t enkt, amp! ode, mRkdxpdig, Qhd LS, O)H
comer ci alvwngredMalidsaloe d 8L r oni ¢ conpounds, marketed by Wandotte Chem cal
Cor por at i on. Pleterr&k Nimidee| a® UQUéoOIim&\oﬁiet&m@ﬂtmdﬁbﬁlﬁaaﬂilﬁﬂéss didtriafdlaniioes] wde
wat er - sol uspepai amédesxi des cont.ai ni ng one al kyl noiety of from10 to 18
carbomsatons and 2 noieties selected framthe group consisting of alkyl
groups aBdinieyid Sufegtattky| groups containing from1 to 3 carbon atons;

wat er - sol ubl e phosphi ne oxi des 30 contai ning one alkyl noiety of from 10
to, 18 car bapionig #ufactaidsuitabipoip deterggnt sempgsitiens of thgraresprd inypriiorp are gargrally disglosed

al K5t gr'elh‘p%:Aa%FS’deﬂ@!'ww' grsudfecenhr 39 Pt FelerA 2. ing 58 hrenoh 6ot s ;
and vvé"ce §o| uble IfOX|d s ontal ni ng one al kyl noiety. of from 10 to 18

[ “f; ﬁ?*ﬂ:,ﬁﬁ idetn i ﬁqé ke

noni oni ¢ It f 3
havi ng, 35 sulf ¢ea (ﬁw # %&m& i ctara aarauk Fff J% 'gﬁx b wrﬁ eoor
al kyl ~pheny} borgﬁthHParWa mmsﬂ.yse&o i B 06 bl Wl v 16 8 RO Byt

atons; R4 domioriét atyigdelgyle or hydroxyal kyl ene  group cont ai n| ng from2 to 3
car bon at OIBE@pidSof this Glod sHafidnid Spkdits, areihb SodiumOaid Qothdium, allkgl sdirRaCébpbaily | i S
an al kyl aioséyBtaifecy By isiflatirr Be! Pighé? Ndiddhdl (G-C:ié @Efbdh &téms} stél” BOthosid Produced by

pol yeshy| esdacitx thd glyosridespof aaliol at cicorgit 6it; antl thesodiumm dhd @bthagsluaetkybunzehes gifaaps .

The [err] igmbiaip shecaky! lgewup tcbrtaimetiont @ teaGhcativh etomseingstraighthoheio gin beanched yohaim or
ni t r ogen aowigurationf @g.nthessraf thy tedterdesdrigedoin US.4F 8220099 and 2¢77383. dhepagiatvalpairie

sur f act antase tineer streight]chair Rikylbenginasuifepdtesainivhish dhei ayeraganriniber ¢fjcathprk sigms atthy |

di hydr oxy abviigyqup irome! 1% it & @bbreipted as Cg;-Cy I IpoI ysacchari des disclosed in

Eur op&an’ Pat Rpferressionie suifasienty of tiisgypegar rpolypihenyiglg ulaiagppartcylady those in
which the alkyl group contains from 10 to 22, preferably from 12 to 18 carbon atoms, and wherein the

polyethoxylate chain contains from 1 to 15 ethoxylate moisties preferably from 1 to 3 ethoxylate
moieties. These anionic detergent surfactants are particularly desirable for formulatmg heavy-duty liquid
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January 19, 1983, having a hydrophobic group containing from6 to 30 carbon
at ons, prefer ably from 10 to 16 carbon atons and a pol ysaccharide, e.g., a
pol ygI ycoside, hydrophilic groupgp@vgaigbig from1l 1/2 to 10, preferabl y
from1:1/2 to 3, nost preferably from1.6 to 2.7 saccharide units. Any
reduci ng saccharide containing 5 or 6 carbon atons can be used, e.g.

gl ucose; b’a'l'dalcﬂ%@"hmpgaﬁoa%t osyl noieties can be 55 substrtut ed for the
gl ucosyl npiUher @sioniq soedtayiseof this tyredndvglel saibiTodkyCglgrenUgther SuldhdtCEspeLiay tHoke 2,
3, 4, et c°t" 6sﬂf t"fgb?fsa"tq't% dgrivedl riigmatalipv andseocant giialseditno Seconst EIPRRIBS Bl hdn2

gl ucosr de tos pad sulipfs; sodiumr erapotaseitma rsialtéeof bathytl phepalretiiyisne @xide ether

bet weén t ‘lﬁ‘h’c}? 1 attsaef chthylen® rides per onelacild eindi whergin diredalkyh grodes, 3- |,
4-, and/ o @:13{? h{> B S e R Palarsioseliant lpvliethgloneloxitle stherSalfds85
42 7\21 q) ° EEH %i‘eé’r"f’%tm' 991'1% r"té’ "H‘af?'"ﬁlﬂ? akvbepwonwnenmxw the
chaim joini saccharl de noi ety The
R g “rrrrs s

el ude, bk bt Sl ol sn.cs % d""‘@f’“'“"’

unbr anchegl At atbiis h'tRBiénd Mol 1alk9lr %E}ﬁ car% 0 Rt ons.
Pref erabl e aidpegradgkila @040l Moiey .?t%Ta roup.

lefin” s
The- al ky| coptaiing @M L RNEREROH Ritdnf?; §n 7 ¥ QRH;Q% :
pol yab ky| esteoxiotie incthaalkyl group 8 b i8io MaFgr? xfms e 7 E n&}“ng fﬁ)m 15t>° *nost
pr ef er abl % AdloniapHogpheleaorfacats.nDi et i es. Suit abl e al ky po ysaccharr des are
octyl, noﬁ%aﬂebqabsﬂuﬂdéacx:mhMmebecyl tridecyl, tetradecyl, pentadecyl,

hexadec hept adecyl, and oct adecyl di -, tri -, tetra-, penta-, and

hex; gr&l"?‘]‘ﬂ'&“c Sydadiantsos| des, | actosides, glucoses, fructosides, fructoses,
and/ ? gaI act 0Ses. Sur tabI e nixtures include coconut al kyl, di-, tri-
tetra-, Qytic s“ a) hosbrapsly éﬁ?&'bﬁalﬂscﬂhpmld(wﬂvatbesr e secprelatyder, tertiarg

hexagl ua'm'n s a"ﬁt °e$r‘1’ ?f"’a g%‘sﬂ'%gmtmaa/e wihivh tHecaliphaticarafiieat r | 15
wher ei ng ° Ple:é é:che FAT hgrel Pﬂggf B FiRhatc sygstigents [crytins fednk §ltpheny | |
hydr gxyg gtA_ 33‘1%% 'ﬁ 1 anigilty wetprssolbilzing orup g carbohisnate ealiat. k|

gr oups &gn,;,@,yra Jrlggg 2 FSUIOTRBTRPY PO JF(513 cpiymn 0. liges 1835 forexsmples n i s
2 or 3, preferably 2; |sfrom0to 10, preferably O0; and x is from1l 1/2
to 10, mrzajt@r@kblsﬁrf;&éagt 1 1/2 to 3, nost preferably from1.6 to 2.7. The  ~
gl ycosyl s preferabty derived fromglucose. To prepare these conpounds,

~the &l cohazwitteronialskiydcm ah taewoaarbcoe&%ed 85 &9& éf' heds sacted
W t h gldedeses 6fr haterddclic S60RHdRE afd 18HiaHF Oshfines! Qr &Fi&i?&i ?fg%ﬂ& o amr;:s:-

(at t ac umequatenarytdhespher.ers bit toiary . sulfdhRmAshtipbiras e Ob ghaen be
at t achdesugsbPevembertI£i1975 Lt humint 190ImeB8ChrblyA cBriMk @oli mg 4g gm os t(;p;‘,t,{feng,,,c -,
4~ and/syfacntsposition, preferably predom nately the 2-position. 7.

aci d35am de detergent surfact ants having_the formula: 25 [err] 30 V\/nerer n
R6 is _SHEEE_L_'&&&[E containing from7: to 21 (preferably from9 to 17)
carbon atQns . and each R7 is selected fromthe group consisting of hydrogen,

[ehe] al kiAion ﬂ%@ iRpjuded,if fefergpit| compasitionsyof iwer prezentfinventiod. Suliabl
Pref or P&t 'Sﬁi' ggm;“’g}/%ﬁ uataraRy SmEoRly swactaniphryiag e fasheler des,

di et a &)Rag?ﬁgﬂ §Dpropano| am des. 35 B. Anionic Surfact ants Anionic

surfact ants Suil't e 1 n detergent corrposr t | ons of the pr esent | nvent ion are
ener al RS & , La hI|n et

%ece nbé?li%% Rﬂi@%%ﬁg 0" Q'gjébézylééoug hgvrrlg- fr_ ﬁ glkyl &barq P??@ Rég

d a%eﬁr)@fres&ﬁﬁr&iﬂleﬁcrﬁﬁ"rlg @Q&c@d& from tHE t’d e g )- FE@S’ %nd soaps -

such asing BeicHEidimbd Bpioﬁﬁélthmwom&upwtbﬁ erel ) vl 2hi gher

fatty aoitésose onkexbssi pombi KaWhPa blocidhr Gétél’ﬁfé@s tﬂ&rpﬂiﬁﬂ aPJ jvl%n usor%‘t %t o 20

car bonisgheosame as R* or is an alkyl chain wherein the total number of carbon atoms of R2 plus RS is not more
. than 18; each y is from 0 to 10 and the sum of the y values is from 0 to 15; and X is any compatible anion.
50 Preferred of the above are the alky! quaternary ammonium surfactants, especially the mono-fong chain
alkyl surfactants described in the above formula when RS is selected from the same groups as R*. The
most preferred quaternary ammonium surfactants are the chloride, bromide and methylsulfate Cs-Ci¢ alkyl
trimethylammonium salts, Cs-C1¢ alkyl di(hydroxyethyl)methylammonium salts, the Cs-Ci¢ alkyl hydrox-
yethyldimethylammonium salts, and Cs-Cis alkyloxypropyl trimsthylammonium salts. Of the abovs, decyl
85 trimethylammonium methylsulfate, laury! trimethylammonium chioride, myristyl trimethylammonium bromids
and coconut trimethylammonium chloride and methylsulfate are particularly preferred.
Other useful cationic surfactants are disclosed in U. S -A-4 259,217 to Murphy, issued March 31, 1981,.
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2. Water-soluble salts, preferably the alkali metal, ammoni um and _
~al kyl ol ammoni um salts, of organic 45 sul furic reaction products having in
t heir nol.ecul ar "structure an al kygp ghgs'gp7a81t ai ning from 10 to 20 carbon
atonms_and a sulfonic.-acid or sulfuric acid ester group. (lncluded in the
term™al’kyl" is the alkyl portion of acyl groups.) Exanples of this group
of ani onDeIeremtBa'UBrant s are the sodium and potassium al kyl sulfates,
especially those obtained by sulfating the higher al cohols ([err] carbon

at ons)  sucRetgtgentisorposiiptsdfi e dresgnt Bwention cad wetonally chraprige inogpmicierrasic detbrioenty or
coconut biiders ioragsistiemingral harAnesssomior Mben inpludediinesp duidars dypicalyr oratise P 9 84| ch
the al%ky® ?'Sﬂif?f (",’lﬁrﬂeéﬁﬁm" Wﬂﬁ"!?"t%‘"tlyu'éé?’ﬂ'ﬂﬁt'%f BW@’”IV@?P?SQlfﬁ’m1 (‘i"n%‘?‘yhb Hr

br anc hed‘é’r‘g 5 r?’e kt%%hfm’? H’og’e ""d“g:I }PJ: aﬁ;’g‘e‘;’g; - A
2, 220, 09 r

al %yl ben e gél%ﬁﬁ% ”'|dﬁ's ?rgie\?zﬁ?/eﬁ '8? %¢ aﬁ%?r FaRras M09; e ¢ he
al kyl P up ¥s from1l to 13, abbreviated as [err] LAS. 55 Preferred

ani oni c his type are the al kyl polyethoxyl ate sul fates,
parti cul 12# (L%C%gg%s’?ﬁﬁ\%l ch the al kyl group contains from 10 to 22,
prefer avaaerJurr Ohd ¢ & atl Bast B W8 dl RIS of 211y IIRER 1D HNs; RAY ¥ & E‘&%Mb% gs4hai n

cont ai NSarhér éhﬁ&te@@luﬁﬁrh@%!k%%nﬂ?bs%ﬁu' IRPoirPKatd 96 @r%ubfcaffb%al to 3 ethoxylate
noi et ihes. These ani oni ¢ detergent surfactants are particularly desirable

for formuiatiopgsiogavy-duty |iquid 13 EP 0 185 427 Bl | aundry det ergent
conpositions. Gther anionic surfactants of this type include sodi um al kyl
gl ycer yl whetdineM isssokinngrtassiym,egweciumlof jubstitderangbdniamsz isfiroini (fhte mbavt 2,ahd & 1;
derived thisowateriall hagimg amuegoesivoniot exdhbnge Sepkcityicad desia0 milligrainadatlyalents of Gab0s
ogiNyt er i hiesingss| deugram eanhysiious giapsilisate.s odi um or pot assi um salts of al kyl
phenol et hifheplemigsiiieate iep pechange buildey mafteriale gred Aydsated) fargn dnd Gantain from 10% (8% of
et hyl ene®f o¥ate PYpeeiohtdf @ﬁﬁ"@evaﬁﬁ WP@P%Y 1PVe bigher K’V‘P“’ﬁsr 8iu %‘efc'bﬁt“a’PFP“Fr B‘ﬁ'l"B to

12 car boﬂefarfelﬁ'rﬁéymglﬁ?ja' t?)!"" %[§§ |"li‘F?f'§%1F‘l“?'“d eg
et her su'l“‘?t : "‘& f" m %?E:s aﬁ.g Lﬁye and
wher Eia% li.agFIt d vjrzlﬁ ? nglc eer ?II re re ?hl exC| I’l aveRla Prﬂ?! tided
are wat e&a fr%m n%cr etgr lfg g?tlg e%(r\"' re e t"f} ni ng
from6 t ?' 5P a gﬂe rﬂ'nr% oBr‘R/gﬁt cal

. u s ul mp er ut zu g electron mlcroscope The
carbon aggiRk fhs‘s ?o? biimpid! AitRecopR d%{ n%

2- acy b XygstHiha Afmiositéhib Q81 Sxchdn Q%a&ﬂ&l& a&erusnay frirtage &aﬁ&ar&e@ By it @lckiBioh N
the acyl exghadgdcapachy, witdh i@ ot Rast 206 #igh Gquivalets Ca00{ RiterakdAb/glTeH dininosidatey |

et her sudalcaites of am bribydrbudtbabis, it Wiich GendRINCRNMDME ratige BBfrdn 300 Ry, abkyy to Beamygo and
from 1 te/@0Tmnhiasinaficad fonl @orang intibrials\ate still SIotheb cBarstdrizedl 1 trdlr adaiciom ion

- sul f onateshaognt adtai nghiér ors 12t t Oledd c&® bon DTS graamitre/mirula/gedridirb@X y graink ane
sul f opmt@s /oainwminatb/ggmigaliom & atumingsilicete (anhyxiaus basisktapdngerierally fiee vethik e rgngewp and
from 8 tiemR0B.Lax b agremdiré/minutiygramiitenn@: wrsinelggllon@inuiggiamigalion) Ho s Bhax 10~

sur f act agfemlitre/minute/gy Wge {§Laseinsfaeipniainuts(gran)/galionh besed o calpipm Hen bardnesss@ptiaum ant s
20 ., Anphoalypinogitieatesf foet Aulder gurpopps l?P“UﬂU ?!@E'E'r i 9o coxghangq j splRatef catddgaptvdt i ves
of SsécoriiEh a“ﬂ"’"t"lé’?"(ﬁ’%"?’ "%1ﬁé§°‘“ ‘%%é‘i P1 vat | ues f het eroc clic

seconffary a’?°é'? 1’ ?' i°P 'ngﬂa EFB'?D 10_3
i;:,s;?*;;wm-m % é‘-’fﬂ SRt

CT C(;»:t}: an an

wat er - so u é dl 5!hrﬂﬂo§a % e?chg'lge% ep §(¥'e 3@&@5\?&1!%%&”!’%@& Qumz&lhca%secan be
U. S - & Jr 6P ahfdrph@dGiR | dirlictérb ﬁ .can |baShARih RS TalurdihosiitRés of lsyriuchin 1

l'i nes 18d Qheﬁ&@ﬂsp bidduchb aRFmBSHicith iidh eiéﬂiaiﬁg%%a?é%ls is didcloédl ih URY-AB[BBE669 to
Sur f act akpirimélDet al. isAsH GcRIbBION, CIoP8) (Freléried by thétid TR GRAInYSIdSS Gon HRAENGS
der i vat i W@&ial fuse@ teRmadry adikdblel Whkibri the WesiatiomSZeohite I, Zédlite Ve @), Gind [Zedlier Xaalyén i C
secondaregpsxially prefsiwdédampodimbidisg crrmtalhde slurdiadsilicas ion bxchiangé matadel hasainafomiula

um quedt emary phosphoniumor tertiary sul fon| um conpounds. See U. S. - A-

3, 929, 6 M lA10Au(HP2p] " WH20al .

whoerein x is from 20 to 30, especially about 27.
Other examples of detergency builders include the various water-soluble, alkali metal, ammonium or
65 substituted ammonium phosphates, polyphosphates, phosphonates, polyphosphonates, carbonates, sili-
cates, borates, polyhydroxysulfonates, polyacetates, carboxylates, and polycarboxylates. Preferred are the
alkali metal, especially sodium, salts of the above.
Specific examples of inorganic phosphate bunlders are sodium and potassuum tripolyphosphate,
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i ssued Decenber 30, 1975 at colum 19, |ine 38 through colum 22, |ine 48
for exanples of zwitterionic surfactants. 35 E. Cationic Surfactants
Cationic surfactants can al so bep @¢ss/sbydei n detergent conpositions of the
present inverition. Suitable cationic surfactants include the quaternary
anmoni um surfactants having the fornula: 40 [err] wherein [err] is an alkyl
or al kypyrdpbosphydte, grotymerich snefaphgatef havimg &2 tiegrebSofc paty@rizatioro ofs franm 6t foe21alakd) lortmhai n;
each [ ephojphiate. Bainpies otipdlypbesphdnate duideps meriwi sodiumgand fpofagsiun] salta ot] etiBeneiixit ur es
t her eofdlpfembhmﬂacmi sthes gpdivem entl patassivmn Fsaltsgef cathane diedreyitiicginbpspheniar acid gridkihe |

[err]- hiﬂé\u@ 'Umb%l\& gl sthang. ¢ .2Jtphgephenicerid Oth r}labmlﬁwgomn@n@we [err]
gr oups, d|fc§§@ Fe n@g@oqpﬁ %{&F?%’oﬁf‘g’z&%x%ﬁ?@ 8% 3H%g§é“ Wﬁéﬂ' haV| o atq
nol ecul ar o' s the
sar{? as‘f ggﬁ %ﬁ" ?9'?"‘" af’l‘? ‘%ﬁ@ Bp tah‘8°'T E?E'%Pf ﬂﬂﬁf?e‘?'kal')f“e L8P at ons
of Yerr § 0 1 a.nd t he sum
b d
gf ]Ehe Q/ sti% mmonu yacet(;]:,gle)'al'j Org%rr\ita % ?I’grltr:g)lf{ ates a h%f%xysh?ates m al’;s
Copct ihm *‘“gﬂ B tire il s K
ac CHH
formul ab ﬁ;"af xy\u.sac% tﬁ’tﬁé AdSRybird ﬁ‘yeﬁ@lr%ygﬁé'&%e%c -acid. e nost

pref erredug Jm&mawnumsf #6 biSditdsdd RS JADRo. AB086d74e Duehﬂ@iﬁb&lﬁa‘%ﬁ‘d
met hyd snhbevt %u&teﬁtﬁt]an ofddetthe WRRbrASkEERENRI o Rorfictl ahé cordoyeds dtlalighbtic carboxylic

di (hydr sy &lidhyas) madid) idid addAic Wbl Sradshaconic 408, LuMric] aclll kdshitidydl, @¥raconic acid and

yet hyl dhemidngmaeniooaeidum sal ts, and [err] al kyl oxypropyl trimethyl amoni um
sal ts. O Otheebuiitey ircludteiby IcarE&ylatedl tarbohydrytbsadizoinsed im U$-AR 3)783,820 ad Dighl) issuny |

t riuret hyérein2Bo7am chl ori de, nyristyl trinethyl ammoni um brom de and coconut
tri %ﬁq hy| Qe nsefumbildprs rérel godiuntl anre péigssium | darbiosymethgloxymalonate; | carbbxymethiipxysyced.

O her ueingtey Fisgyaidhexgnpehexagerbexyieta,misscyglprenighaleiiaeashonylste, phipreglucioltridfonate; patero

Mur phy, solusle pelacryiatest{hasing mplagujar We'ﬂbts of frop2, @98‘5@21’0‘8’!?' ﬁe’("e'P)gmfi'tthWP'W%
Deter ge‘ﬂt’“al?t‘i W§T'4ﬁ"6‘i“lé’"‘ﬂf“‘°ﬂ’}¥ °" nvent on c n y co

nor g ;&,ﬁé&*@ i Erelile il

wei ght {ateé %Prtef’ ' - ﬁgﬁrf h | %‘iﬁag (?P?;frébl y

conpri S n’é«? all Zilblp Qﬁ‘bu r su %yal @%};ﬁé m 3

t 0 20 /Ot olut nﬁng a dd )3 rF ri Se
fromp to SOA) by wel ght tergent | 'der, nost preferably from 10 to 30%

by wei ghiby s&tﬁemmm%a%gmt,\gmg I ders | ncI ude crystalline alum nosilicate
i-on exchange matertrals having the forrmula: 10 [err] wherein z and y are at

| east 6, Ldvhdriabergbmico@p@ftions df Gheyprésenififveiiod desirisly thcldde MbEly Xoill BmbvaDandbd t o
264. Aneti-pidepsitionyaipett TBesabiayrsaicendvaleat-edepasiton iagdnts a6 edually ivtuded at froaveo.t he
enpi s ctalt0%diyrweight df3hd eompsitiohan ¢drms M thes banekis achiovesio prafeaed idatergannenmipasitioos
subst i taan eempriserfer @i§to 5%j by Weigbhoef theSe agentaLiyaicallp. thesa dreferrpd campositining corerries i al
haV| ng feermbigidshynaidhbef tesetaente capacity of at least 50 milligram

Lu\_/al enfPae gpup & jpreferrod) clay, ail deranyaliapiiziedeppsifien @genisrans tie ethexyieted Rim¥nes tipglased e.
The al Ui Er‘l'EP??‘i"l paieng aPUﬁa‘@RGH% t°bﬂﬁ"f°de'1" NEderr Magrs Puftighef ufyy dh 18&ATHeE m and
cont & rF"T"ﬁ %‘?6‘“’?8 Bt TORLNE BTOPR CORETHOT i f crystalline, and potentially
even hi gﬁ qongamings havingithe famiAhous. Highly preferred crystalline
al um nosiy |Ea}t t ) exchange materials contain from18%to 22% water in
their cr;sstal r'vx. The preferred crystalline alumnosilicate ion
exchgnge materials are further characterized by a

(2) ethoxylated diamines having the formula:

RE-N-Rl-N- R (R"’)2 -N-R'-N- (R2)2
] | J
50 L L L
] ] ]
X X X

or
56
O¢L-)- N-R' - N - (R2),
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25 'parrti'cle size dianeter of fromO0.1 mcroneter to 10 m croneters.

Anor phous materials are often smaller, e.g., down to less than 0.01
mcroneter. More preferred ion exgp #9gqrials have a particle size

di anet.er,of from 0.2 .m cronmeter to mcroneters. The term"particle size
di aneter" represents the average particle size dianeter of a given ion
exchange ne) ethirglated polgkdiigs mbvirgdhdfyrmaanvent i onal anal ytical techni ques such
as, for exanple, mcroscopic determnation utilizing a scanning electron

m croscope. The 30 crystalline alum nosilicat@.ion exchange materials are
usual l'y further characterized by theit cal i on exchange capacity, which
is at Peast 200 ng. equival ent R)f- [[E(ﬂﬁ) ?)3 Nhla;)djaess/g of

al um nagsilicate, calcul at ed on an anhyd? ous {)a5| s, "and which generally is
in fhe rang‘g of from 300 . to 352 ng. eq./g. The alum nosilicate

i oM~exchan 9%3'@?5!’&1"?98?'@“%‘? Fﬁ"1"9fhﬁr9t3’f?éa|' foppiE act eri zed by their cal ciumion
exchange ~rate which is at least 8.9 X [err] 2

grani | tre/mnute/grarﬂlltre(Z gralns 35 1[err : R(lu:é

/ gal I on/ m nut e/ gr an aN- Pf. exn{mnh hasis), and
generally lies Wlthlgﬂt!h)% ra:rgge of ftom"8§mt F yp.r Lﬁ

granmflitre/mnute/gramlitre (2 grains/gall on/ nute/granigal lon) to 27 x
10-3 gsam litre/ mnute/granlitre (6 gralns/gaxlon/m nute/grantgallon)
based on cal ciumion hardness. Optimum al um nosilicates for buil der
pur.poses e¥d (8) mixtare§ Mb@biivMardiA'@xCchange rate of at |east (4
grains/gallon/mnute/gramgallon). 18 x [err] gramlitre/mnute/gramlitre.
40 Nt The anor phous. al umi nosilicaige i oy exchgnge materials usually have a
My “examhange capacity of at |east EED rEerr] /9. (12 ny. [err]/g.) and
a [err] exchange rate of at Ieas't"I bon'&colt- ['err] :
gramlitre/mnute/gramlitre (1 gtial n/ gel | on/gyrnut e/ gram gal | on.) Anorphous
materials do not exhibit an observable diffraction pattern when exam ned by
Cu radiation (1.54 [err]m. Useful aluminosilicate ion exchange materials -
are coffnercially available. These al unminosilicates can be 45 cr ystal line or
anor phous in structurepand c@n beonat uroal I y qecurgigng al um nosilicates or
synthetical ly derived. g mabé? lal u i#hosi | i Sat e ion exchange
materials is disclosedy 'AT 9 T p,%%rVat. issued
Cctobey, 12, 1976. Pr efeRred K nt het| c cr ystal | i ne Rl umi nosilicate ion
exchange mat erials useful herein are avail abl e under the designations
Zeolite A R4e0 &le-& i) or 38X ARA! RT € OFCid Rigidhe SHAREIalk) b6, RkAIBRY, BFfiene or
enbodi ment akdrnfiéheCoryeStAtd bxipsikyRing! foldGHalihg Adn® 21tO B0 By EIlkdAEAE AnitsEr&Aded thefSONNE
for mul a 50bdnas e fokhed Léddh R? is {0 QIKYIDP hidPoxpdlkyl, BBIGEEHAILDY octae BE together fdirh die
exanplas ofmoldiyt-@Hehe AR(ZHEHI wheemsA?iin G ock€HE-heis i ar Roslis 1waReaind 3 aiisl3ar 42K leal |
met al , anmponionin greup58n seidnit grbert eimnTEDherEeh Bhisspidsitged Golieplikys ydroxsikyl,
phosphonat elkenyip @iyl p o sifsand raseup shaving phavhstitution sites:] R% isc@it @ s , alkiylenen thedroxyalkylens,

pol yhydr ox glsaniipron arvlens oraikary lspes oBE €gCs ew'b:deoylrw%shavm Ho'pé’l 9 é%lwe'kmnatue@
Prefarred BiPWdadHhatap 0 jor F?é‘{ bgnds @rg &@P‘hl'—l' a syieriil clisin V!'!"“&P"*?'Pﬁe‘“&ﬂ@i‘(ﬁéya"

Speci f¥c e¥ I"é’?‘y (Rscﬁ'dg ?)" zf'f’ 74 Yjens rhéd'%a'mf’ 5§%°| um
tripol ypho8 l,"c" thatp i ‘Epﬁ “?'gﬁ‘a oge b‘b
havi ng a dg' '?t?éempsfa':ﬁg?&%g?s Ol il ||f< @' l
Exarrpl es o 3 I Q gh%tﬁ Qy e % roy yenegora e%r}g §n a e Of
et hyl epe- 1fﬁn 3 Eg yd k eor efogi §f{% |s

1- hydr oxy- J:, sl oppqsptpqu”@agtl to ' Am an pot aSSI um sa

ethane, 1, landmér 4rBlpO s preidhéd ek} dou %@an/armh&epmw sl &6 Gfie e&m@%&qﬁuﬂse 5
di scl 0sedisiiebolinEur anpatentappitdtion 312968 t6)¥ding 8. d?-&dft%éene& Aebdelitid published Ulhel 76
and’ 3, 40@7, 148 THesa6qubRScoRipolhal BB SaIEdiAr o, the @&rpgaaﬁmsﬁn@w | ders are sodi um and
pot as s um @psthenabe catibiicaodvaniasschavisgehe ioime: bonat e, tetraborate decahydrate,
and silicate having a nole ratio of SiQ2 to alkali netal oxide of fromO0.5
to 4.0, preferably from1.0 to 2.4. USﬁeu| wat er - sol ubl e, nonphosphorus
organi ¢ builders include the varioug alfkali netal, ammonium and 10
substituted amoni um pol yacet at es, Rca'r oxyllat &6, poI ycar boxyl at es and

pol yhy¥ir oxysul f onat es. Exanpl es of pol R&cet ate and pol ycar boxyl ate buil ders
are the sodium potassium lithium amonium and substituted anmmnium salts

g](‘:i St h%er&ﬁggyg&gﬁg&gﬂr‘g g:“e‘;tmls aﬁr?g'ﬂqe formu r| | otriacetic acid;, oxydisuccinic

"|f
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benzene pdl ycarboxylic acids, citric acid, and 2-hydroxyet hyl

et hyl enedi am ne triacetic acrd H ghly preferred pol ycar boxyl at e buil ders
are disclosed in U S -A No. 3, 3@ fﬁ% gd ehl, issued March 15 7, 1967
Such materials include the water-so ﬁ e salts of homp- and copolyners of
aliphatic carboxylic acids such as nmaleic acid, itaconic acid, mesaconic
acid, fyumaric acid, aconitjc acjd, citraconic acrd and. nethylenenalonlc
acid. Oher bU|Iders i nck m% car boxyl ated ca ck tes disclosed in
US.-A 3,723,322 to Gi_ghyl plspu %d Mar ch 28, 1%33«@ D I+ 3Other useful
bui | ders are sodi um and potassru éarboxynethyl

car bo¥ynet hyl oxysuc- cinae, chs- cyclohexanehexadarbo Iate
Cis'cyclopentanetetracarbpxyl e phl orogl uci nol t onate, water-

sol ubl e pol yacryl ates (havi ng nol ecul ar wei ghts o ron12 000 to 200, 000
for‘exanple) and the copol yner sbf Ierc anhydride with vinyl nethyl

et her or ethylene. Oher surtable mgiﬁ xyl ates are the polyacetal
_carbo%ylates di sclosed in U. )4RF 1%? 2to 25 Crutchfield et a

i ssued March 13, 1979, and U.S-AL2” Vo to Crutchfield et al., i ssued
March 27, 1979. These polyacetal carboxyR tes can be prepared by bringing
together under polynerization conditions an ester of glyoxylic acid and a

POl YIRI i ZGhbrGiR Mt Y dn! NP - grolipSoabiEitHs b ngomb%@&sﬁﬂt.e {?@W.L R* gr% ! I s
then at t agd)@motylicaRebhie pb %%,@ga i s GhmdiaOUPS to stabilize t yacet al
car boxyl ate agai nst rapid depol yneriza- tion in al kaline solutron

converted to the corresponding salt, and added3to a surfactant. 30 C ay
Soi I, Renoval / Anti - Redeposition Ag nts Layndr Rdkatergent conposi tions of the
pre§eﬁt i nvention desirabl yR1 Rc[ 9 a ¢R2Y, s al and/ or
anti-redeposition agent. These clay soi | Eﬁﬁ) I/antP-redeposrtron agents
are usually included at fromt 0.1 36 to 10% Dy wei ght of the conposition.
In ternms of the benefits. achieved, preferred detergent conpositions can

conpri se {4 8ipgylatpdcgtionisp Wéi“’b'ﬁ't cqufPrige-Ro ROl e Bpkkone, By Pﬁi‘&’l'\ﬂ grouns|and at least '
pr ef e’r ed °%h§g’lﬁ Ui BR@IndY fcr greym, aftaghed ?ZU Hg‘f%b‘" ® backhopg.and copfaifg 0 One

group of Er hE’P?ﬂ/ceé' |an i e 691 CIBPFts gavh & 1o fhe rojymer

et hoxyl at d& el,eq!*sclosed i n European patent application 112,593 to
Janes M hiyEer,” published July 4, 1984. These 40 ethoxylated am nes
are s&lecte ronrthe group consisting of: (1) ethoxyl ated nonoam nes
having the formula: (X5 L -2- N - [err] 45 (2) ethoxylated di am nes having
the formula: [err] 50 4} 55 -L-)jg- Ny [erfyl - - e r] 16 EP 0185
427 Bl (3) ethoxyl at eeNCpQI l-pe<NCNay i -;h.ecﬂo,r 241 ) = -bea.r] 5 (4)
et’hoxyl at ed am ne polYy %avin he ggneral dffornula: 10

R2 [essr] and (5) nlxtures t ? is 20

ereof’; "wherein [e
[err] .

\,f 0
. o -er’c’-
R

or -O-, Ris H or C1-C4 alkyl or hydroxyalkyl, R' is C2-C12 alkylene, hydroxyalkylene, alkenylense, arylene

45 . or alkarylene, or a C2-C3 oxyalkylene moiety having from 2 to 20 oxyalkylene units provided that no O-N
bonds are formed; each R? is C1-Cs alkyl or hydroxyalkyl, the moiety -L-X or two R? together form the
moisty -(CHz),-A2-(CHz)s-, wherein A2 is -O- or -CHz-, ris 1 or2,sis1 or2andr + sis 3 or 4; each R®
is C1-Cs alkyl or hydroxyalkyl, benzyl, the moisty -L-X, or two R® or one R? and one R? together form the
moiety -(CHz2)-A%-(CHz)s-; R* is a substituted C3-C12 alkyl, hydroxyalkyl, alkenyl, aryl or alkary! group

§0 having p substitution sites; R® is C1-Cq2 alkylene, hydroxyalkylene, alkenylene, arylene or alkarylene, or
a G2-C3 oxyalkylenemoisty having from 2 to 20 oxyalkylene units provided that no 0O-O or O-N bonds
are formed; X is a nonionic group selected from the group consisting of H, C1-Cs alkyl or hydroxyalkyl
ester or ether groups, and mixtures thereof; L is a hydrophilic chain which contains the polyoxyalkylens
moiety {({RSO)n(CH2CH20),}; wherein R® is C3-Cs alkylene or hydroxyalkylene and m and n are’

§5 - numbers such that the morety -(CH2CH20)- comprises at least 50% by weight of said polyoxyalkylene
moiety; d is 1 when M2 is N" and is 0 when M2 is N; n is at least 12 for said cationic monoamines, is at
least 6 for said cationic diamines and is at least 3 for said cationic polyamines and cationic polymers; p
isfrom 310 8;qis 1 or 0; and tis 1 or 0, provided that t is 1 when q is 1.
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25 30 R'i's Hor [err] alkyl or hydroxyalkyl; [err] is [err] alkylene,
hydroxyal kyl ene,, al kenyl ene, arylene or al karylene, or a [err] oxyalkylene
noi ety havi ng from2 to 20 oxyal kyp 185 4## 8¢ provided that no O N bonds are
fornmed ;.’each [err] is [err] alkyl or %ydroxyal kyl, the noiety -L-X, or two
R2 together formthe 35 noiety [err], wherein [err] is -O or [err], r
is 1 of 2, Gther 3laj sok réovalianti-edepositioh Sag@htowhidy cab bes used rinmhide rthec etoplted amine

ani oni ¢ gohonges disclosed inu F@orekre paerit ;apglieation 111984 ts Blgehe PuGendelinle mubliskedkdphe 27,
~hydr oxyal98gi the Hﬁﬁ@@ﬁ}ﬂ comppynids disalgsedhin [Eaopdan gatent gpdiicalipmty 1976 Born N.(Rublogh andt es;
[err] isEpaspe P. Gpseglinnrublishgdidune \2d| K3PHcthe zwidierlenin pPiumers diselgsed i Eyppean patent

al kar yd epRplicalion 312582 {9 Eugega; P Gosseliak, published JybA. E"%‘f prshihe amige mdmwom iBne
units prH\ﬁﬁ’éﬁ@ﬁéﬁthH"%SOc‘UF‘w@“Rl'sB?ﬂ"Ri‘so & 2ot%®d; L is a hydrophilic

chain whlch_ %ntl nsgt he o_ oxyal - 40 kyl ene i ety [err] wherein [err]

IS err] =l & kyl ene and mand n are nunbers such t hat the
moi ety, [er 'Jtne? 8:%&& ?éa.é‘&ts wﬁélséan %Q%’cPé’ed en?‘éo OP%L‘iPonQ%J S’X%&n Po% i
noi ety hgl dle | .fr 2 o inlu so T

sai d di ap, ﬁ ctiviiors; Pr&ns &n . e rs ﬁJr.eE]
al Kyl ene oo mieted ﬁad &afms%o& Qesod.andara&na €&@3ibm yaamaa t@ zyh.ss,
other th &B:y él&tE ilizfy léyén% Sorfuye] fa@ﬁ&\’s% %&ﬁpdﬂént@énﬁ%{aﬁé QRffol adents. Sa'

pol yangnes and ani ne pol yners, mis 45 fromO to.10 and n is at |east 3;

p is froGoesrd Detdrigeifl Forfuldticrs O; t is 1 or O, provided that t is 1 when q is-
l;, wis Tor U, Xx ¥y +zis at least 2; andy + z is at |east 2. Another
group of preséept foedhec pavioslyi destribad varbbicg it the esdie pdeiibd catpoagk tadular Brmulations
cat i oni cerolmdpiogithd Seteigend lcorsoditions oEihe peah inpantiandan be formasictlyi conveltibigl S6anidues,
Yow\n"g 265, 1.<ChbyaslelvyiRg dm individuaGoeremhentskin waten|and fthed almiring24nd sp@B-drying Hiees esiltant

cat i oni cmixtyra oubmieanzar drugegranyation ¢f theningrpdients; Gapular devepiationsprefgfably Gompris¢ rym

et hoxy| al®l 3%idetsrerrt sHnsainystally apjeniq. m%prﬁfernawm%ﬁo 26 érspfactant 32)

et hoxyl at edt’qﬁ'ﬂtf?'ﬂ‘r"l!a@"ﬂleﬁ‘l'??%é‘g tPf%th cgn be -puilt or pbuijt. faunbujih these
[err]  1500mPoyRe @E‘ ° e !q°°f’ '"ég’ R} #RS?I ab'!é%Pc‘ﬂ °@r‘P 'ﬁ"§a° gjﬁaﬁw] or

N groﬁf) ﬂ'%gf "
pol yam n

ol or

R e, AR s o5

p %M i
whi ch co B'u 91 beaik ule‘%@rﬁmt of %in \?ﬁ% gﬁﬁ%g@.ﬁ%ﬁovﬁéd h&%ﬁé aiﬁéer
one L-X g lze .Qn;u at fts |@veFé} 5 '8Léh 1 1’..9&’
the baggk %%)?d?éﬂs&ﬁ&kﬁ' R A% Proidlyt 3%6920%)9 REORHELH RN bé brgard 6t iu\or ﬁi@r\fﬁ
groups Ma@pes %hﬁfro:ﬁgéléﬁﬁhs aridil 204D 80%% Lvitek. RGN ABErgBAE MBS Rating Bstn ts that
M Xt Ur estofnh Aéte8deneolyd RibRirés privds df Buiker thaticbdnoBfe chpRiety-disolved) tdh dido@bmpride ! |
al kyl or ddwtgbnoxossiositions of 86 Plesdnt infedion] Sadhkilids@nvehtcrsly eyrplol wisesity, modifiers to
al kenyl epreduca systedrschadibg plastio rshatl karaglensties toanairtai] stabld dispersivhi gidetn @revait @hase
havi ngs f sepanatintoo sdi0 setengnk Chersboulthaldosbetalew idavdid tekausing) the Goilelogse dempauads to
f or ned; Wahbhalkaliner §nvirapmpnis, relg. thioseydbowera iy dirabmut 8I5kguring prioeessing aftthe liqlid Metengertt wo -
[err]. tofgemuiptien.f ormthe noiety [err] wherein [err] is -O or [err], r is 1 .
or 2, s isAdegriptiongfizpme prsfased dotengepyformulatione ¢ ap&lies: i s [err] al kyl or
hydroxyal ﬁ;@ benz‘&/ﬁlq the noiety -L-X, or two R3 or one R2 and one R3
t oget Her ArieenNeultal Wash Bi Detergpnt Formulations” s hstituted [err] al kyl,

hydr oxyal k)6Vhile %I kde QYtht c% tlasmons o tlh(ea;grgsemginvenl%n are operatlve within a wide range of wash
. pHs, they are particularly suitable when formulated to provide a near neutral wash pH, i.e. an initial pH of
from about 6.0 fo about 8.5 at a concentration of from 0.1 to 2% by weight in water at 20" C. Near neutral
- 45 wash pH formulations are better for enzyme stability and for preventing stains from setting. The near neutral
pH of such formulations is also desirable to insure long term activity for the soil release compounds,
especially those having shorter backbones. In such formulations, the product pH is preferably from 7.0 to
8.5, and more preferably from 7.5 to 8.0.
Proferred near neutral wash pH detergent formulations are disclosed in European Patent Application
50 - 95,205 to J. H. M. Wertz and P. C. E. Goffinet, published Novemnber 30, 1983,. These preferred formulations
: comprise:
{(a) from 2 to 60% (preferably from 10 fo 25%) by weight of an anionic synthstic surfactant as previously
defined;
(b) from 0 to 12% (preferably from 0.5 to 4%) by weight of a cosurfactant selected from the group
55 consisting of:
' (i) quaternary ammonium surfactants having the formula:

[RE(OR?),J[R* (OR8), . REN "X~
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50 ° having p substitution sites; [err] is [err] alkylene,

hydr oxyal kyl ene,  al kenyl ene, arylene or al karylene, or a [err]

oxyal kyl enenoi ety having from 2 EP 0485 85yah kyl ene units provided that no
0-0 or. O-N bohds are fornmed; X is a nonionic group selected fromthe group
consisting of H [err] al kyI or hydroxyal kyl ester or ether groups, and

m xtures thereof; L is a hydrophilic chain which contains the

pol yoxyal kyhersin Ripsach 52, RER?] X andhyaareeasrpréviousty dafised; er r] al kyl ene or

hydr oxyal ky(li)eiwatem@tynmmmﬂumswaéarwavingthﬂtmtuéa‘s such that the noiety [err]
conprises at |east 50% by wei ght of said pol yoxyal kyl ene moiety; dis 1
when §err] [RYORMIRYORDEN; %3NOR PRk P2is N nis at least 12 for said
cationic m)vn'g%r;t Res |s at Ieast aggfgf?'}%ﬂ?f%levg g%%ﬁugnl g{%ggtgnee%ea(gdql (ng?lt

| eqst, 3 for d e t [ 1f 3to
8; a\q’us %'j“‘$ ; g" P’B\?‘?&'&’d"‘t"ﬁ’éﬂ’"ﬁ“’tgl when g is 1. 18 EP
0 185 427 éT)i'f'Pt Sl g‘ﬁ'fq Al | anti - redeposi tion agents whi ch can be

used Tnclu > i ted am ne pol yners disclosed in European patent
applicati o(rj’ﬁﬁ%%ggig%ﬁiﬁgene P. CGosselink, publ | shed June 27, 1984; the

zwi tterioni dse s no@al, 076 to
1) TRt e 355 OB ) ok 10 o

ZW ttgrionig @Qﬁ,ummtssﬁt,wfohmﬁuropean patent 5 application 112,592
to. Eugene P. Cosselink, published July 4, 1984; and the am ne oxides

di scl osed i[RZ(mhﬁl[nﬂe#)MNM(onam_ Dani el S. Connor, published on Cct ober
22, 1985, OQcher Optional Detergent I|Ingredients 10 O her optional

i ngr edi ent swhateincR?, G&NR*HR® | and |yuate chs i defireid tabovge particolediypprsfetredoars tief CizHis plkPsent
i nverei on, dimethyhdiaminesonventi onal art-established |evels for use (i.e., from
0 to 209, Wrselngduidegireaiantsshaving beformulgy agents, bleach activators, other

soi | -suspendl n ents, corrosion inhibitors, dyes, fillers, optical

bri ght ener ¥ Pvug‘é?'ﬂi’é? *Npf) adj usting agents (rnonoethanol ani ne, sodi um

car banat e, sodj um gydroxgd ﬁ% enz Mes, enzyme- stabilizing agents
per f ffes, f9BENCH tFéJn n "‘Eéfrﬁ% fefloed, 'E?"%tp&fﬁf‘ﬂ o drieeed Ay BRt 2-Cssalitghner g
Det er gent e Z?%Ymmeox‘ =g havm thgpo lHrew ously described enrobing of the
soil release C npounue granuﬁ 90 M3t ons enbodyi ng t he det ergent
conposi tions of the pr esent |nvent| on can. be forned by conventi onal
technjques, 20 i.e., by sfrffor® 51 [tR eoR d?mﬁﬁﬁtkﬁg@pqents in water and
then atom zing and spray-dryi ng ¥ e resufidan® ni xtureYor by pan or drum
granul ation of the ingredients. G anular f&r Bul at i ons preferably conprise
from10 to 30% detergent surfactant, usually anionic, and nost preferably
15 t o 25% sehedeinc2amel R*, IR God ¢l afleGis Ialbl’inadl BiNE paandned vie it ¢1bre1 dekye trigethflethylene
conpesi t i orergiemodies)aod | t or unbuilt. 1f unbuilt, these conpositions
convent i ofkkdny 0 do#i% by waighir(orferbly &l ty 30% by ovelgb@ricomest ereizbly f2G 10d0 36%byt ot al
sur f act anweight)rob misdty 28/d cont@iog frpme ficte 28 cgrbdnratamsCipreteraplye G é-Carsatyratpdriatty aoids e
such_as aorrpires thafeol); the mole;ratig) of dpotnionie) sdactagt tadha eagtrfastanti being o lsedrh apdch as
an al kal |P"PFQ"P%{Y" éﬁ&(?‘ﬁ'e and 2 | ower primar aI cohol such as et hanol or

i soprd p °“ ‘f‘i‘éP°§{ ‘if%’f' tat"of'%‘@)f? 1? °f af‘ t°ﬂ"

conposi y i '° s 83' o{ 't“st he

bui | der solu le ar ox § g r ci nc mor wtévq;eqs

convent i ,% f ro ym s em
surfgg acud sh Qn ni(ox%a rHsC

i nor gan{hsse débbrib& it 9% d&@;nrapaeu ss\é emP i /o wat er it

| iquid detergents i ncor por ating conponents that for m het erogeneous m xt ures

(or | eve| Setdagentebirh@iaiond Cuatainid T8&din Aone®udcehel Y di ssol ved) can al so
conpri se derergent conpositions o0 € present Invention. Such |iquids
convent i Omteh \high Miplei3Yof \teRalO Siidric dabdigent eurfactings fre Qdatl heSeoBipeuns baths Eespitast i C
shear cineantantreayi et depssit & wellion thai fabris tering daucketipge See U.8sA-a41d6,885 tp Derstaditet phase
35 sepaissuell Saptembes 86,i187% whith deseribes thincompstibitly df eiiyisoe isephthalkte/REE derephihinlate
exposi ngpilréienss pilyesters| with sertaincaniouic deteygent surfagjirits; Thask anignircsudapiants dnelvdaths alkd |
those aBdfgles endmrtispiarytiba el benzon lianglon insiiiad pirgrial detrgert Puldera stél@t*’@ﬁ'g‘ént
f or mif atipelyphosghenatsc alkaljt pelp| qgtborgiaseand rakminogilicatecip exrbaNgo freatatiale 47 SeRfsanoaic o s
f ol | owsYetergent formulations further reduces the soil release activity of the comipounds.

This decreased performance can be offset by inclusion of higher levels of nonionic detergent surfactant,

i.e. above 50% by weight of the surfactant system. However, higher levels of nonionic surfactants do not.
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‘40 A" Near Neutral Wash pH Det ergent Fornul ati ons Wiile the detergent
conpositions of t{he present invention are operative within a w de range of
wash pHs, 'they are particularly sgptoafgsqeppan fornul ated to provide a near
neutral wash pH, i.e.. an initial pH of fromabout 6.0 to about 8.5 at a
concentration of from0.1 to 2% by weight in water at [err]. Near neutral
45 wash [Prévide psradadtaleaning s aniobie striactarfty espepiaiyrie gretuldn dbterggnt fonrduldtions. peooxdimglyi ng
stai ns f rinsivsigeefta smpll ampent (pega from @&tte 8% byMeight of thetiotél pmpgsition) ofrscatienicdetargent
desi r abl éufastaptish @F cProvinugly tdeparibesc £any be ywusedoto inprove gthe spik Felggaee perfpanae 9k the
especi al [C9MPgyrse Alsoy FpihgieaseRetiarmarsa caHRsRoested by simin ineluding mere pighe compRends of
product ;’gnﬂf%seﬁr"w’é'%bly from7.0 to 8.5, and nore preferably from7.5 to
8.0. Prefer ed n det ergent fornul ations are disclosed in
European Pl eht TEY T BANED "ONCSPAROPRPIHOSH, M Wertz and P. C E.

CGof I net,, | Sh d Novenber 30 1983 These preferred fornul ati ons
corrpri,% lgk“%aa 2 to 60%(preferab|y from1l0 to 259 by weight of an

“anioni ¢ syq;, héskib rgcgg gs.r é.reggenae ahts \r'ﬂ%;r?%'.yxstsleéornp;sﬂm( me fglroﬁﬂ% Yest fhothéc b

(preferahly.fro cosu cta ted rom

group 55 P 261 Sdubie gmgépolfeétar) %@5@@/@@@ Xaozmn W-4HiR Mdlofid GhoR/abin @ ice gveFeh e
Qapid:

formul a: Jb&f ihlthis teskrig. Osing® Sdad KBrnoM REsRb 1 s wétd @bside8 oty IwasHingafh & e as
previ ousldyte.@e,ﬁrc&ﬁlsbsm&d dohmﬁihgmawaéw.ygrmnr um surfactants having the
formula: 5 [err] wherein [err], y and X are as defined above;
particularly pre re the [err] al kyl pentanethyl ethyl enedi am ne

chl oride, brom dﬁ%yl sul fate salts; (|B!l'$_£.rﬂne surfactants having
the formula: 10 mherein [err] and y are as defined above;
particllarly prefeg;r gi

@Ehgx* %1¥&Iic] ?@1ldk[ L r;l hyl am nes; 15 (1v)

-di am ne surfactapts having erein [err] and y are as
defi ned above; pai3 ildnear !/Jﬂrbéﬂ%ﬁnﬁed are the [err] alkyl 20 di net hyl
di am nes; (V) am ruwuniteaawfact ants having ghge formula: [err] 25 '
wherern [err] ang are % ﬂ‘gd above; artrcul arly preferred are the
[err] &l kyl - lan‘/‘llaa% phol, and (vr ) di (am ne oxide) surfactants
havi ng the fornmul &thegylate (6 5) 5.0 [err] 0 O wherein [err]
and y are as deftneg ?})Qy. cﬁ' ¢ferred are the [err] alkyl trimethylethylene
35 - di (am ne |des gc) fromO to 40% by wei ght (preferably 5 to
30% byswei ght ané“ﬁ%’f““b%?%’ g®ly from 10 t d0%0% by weight) of a fatty
aci d cont ai ni ng ¢d@ﬁuﬁ(fatgy&%1gar bon atonms (pygferably a [err] saturated
fatty acid or uries tgereo the nol e rat@ of the anionic surfactant
to the cosurfact beAGly mgno €1 and pref®ably from2:1 to 20:1. 40
Such corrposrtror&tmrsmqowetm*abl y contain frBahadcéo 15% by wei ght of an

ethoxykat ed al cohQly pijusted to 8.3 with NaOH, KOH and mono-ethanolamine.

The washing was conducted in 0.45 g (7 grain) hardness water at a temperature of 95°F (35° C) for 12
minutes, with subsequent rinsing in 0.45 g (7 grain) hardness water at a temperature of 70" F (21.1° C). This
40 desizing step was done twice. _

The desized fabrics were formed into swatches (28 cm square for the polyester fabrics, 7.6 x 28 cm (3
x 11 in.) for the polycotton fabrics). These desized swatches were then preconditioned with a detergent
composition containing the above ingredients in conjunction with a solution or dispersion containing 1 to 100
ppm (wash concentration) of a soil release polyester composition. This preconditioning step was conducted

45 in a 5 pot Automatic Mini-Washer (AMW). After the AMW pots were filled with 8 liters of water each, the
detergent composition, and the solution/dispersion of soll release polyester composition, were added to
each pot. Test swatches were then added to each of the filled pots. The wash cycle was conducted in 0.45
g (7 grain) hardness water at a temperature of 95° F (35° C) for 12 minutes. After the wash cycle, there was
a 2-minute spin cycle, followed by a 2-minute rinse cycle using 0.45 g (7 grain) hardness water at a

50 temperature of 80" F (26.7° C).

Union Guardol 76 SAE 30 detergent clean motor oil colored with 0.075% red EGN dye was used to soil
these preconditioned swatches. For the preconditioned polyester swatches, 100 10751 of this soil was
placed on 3 separate spots. Similarly, for the preconditioned polycotton swatches, 50 10~ £. of this soil was
placed on 3 different spots. The stained swatches were placed on racks and allowsd to wick for at least 16

65 hours.

The soiled swaiches were then washed in the AMW with the above detergent composition (without
addition of the soil release polyester composition) using the same wash, spin and rinse cycle conditions as
in the preconditioning step. After the rinse cycle, the test swatches were dried in a mini-dryer. Gardner

W/
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et hoxyl at ed al kyl phenol (nonionic surfactants) as previously defined.

Hi ghly preferred conpositions of this type also preferably contain from?2
to 10% by wei ght (preferably fro ids £%gy weight) of a water- soluble
pol ycarboxyl at'e builder (preferably citric acid) and minor amounts (e.g.,
| ess than 20% by wei ght) of neutralizing agents, buffering agents, phase
r egul antWhitehese meter mpditgs (I RZYBISYeretherydoRmihdiTod dadh 84 sRANESI rolédze PEHoALS!S |
suds r egutenmt of Huniprawhitness Yalues fiv) wesi ik ehisylatdaicastardingCto €@ JoliowlyEsquatpsy f unmes and
bri ghteners, such as those described in U S. -A-4,285,841 to Barrat et al.,
i ssued August 25, 1981. B. Detergent, Fornulations Containing Certain

Ani oni®c Surfactants 50 When Righ=lgie bf certain anionic detergent
surfact ants are used t he conpounds of e present invention may not
depos 1% he fabric during |aundering. See U. S.-A- 4,116,885 to
Der s adt 8?'95‘? tne "F'E%[?EW @35‘?@%@”"2%”%9’[@’"‘% ch describes the

i ncorrpaté 5 é of et hyl ene terphthal ate/ PEG terephthal ate soil rel ease
pol yest er ertain ani oni c detergent surfact ant s These ani oni C

o o ARG hlSeutle o b n%.oasrrdn 1 [y e Brofd bumtar of '
sul f onatiesomdr'th ﬁg{'tahgrﬁa l@%ﬂh §'§ éﬁ:e ? agr%:{ 98#. Egs at’ 92:; gf

tripol y Rk sdnieBRbikboRe. 'folmﬁv norﬁé’?'rglgl‘agai %§eaa@ rrlne thyl
eXChaﬁgQam&@Eeﬁl S in SUC ani oni ¢ eter gent or ITU atl ons Urt aces

the soil el ease weptmaatey Of the conpounds. This decreased perfor mance can

be of f set EQy= i ncletgieddgipdol hi gher | evel s of nonionic detergent surfactant,
..abovea50% by, 2asroytehe gificol he surfactant system However, higher |evels

of UI onMeEsdr f andtiahtppaicPEEOh bafly the avefgé Addiberial bthbidy LraftmrdeHﬁﬁ) g HRPEG

cl eanden drorexamplp,AASCT, 476 EGic2 MoER , represputs ia pblyyster Rompositianl vehereCkRd Polge®is have an

f or mul atevesrge. of AJE derephthglate, unity Cll- 7§ sdthylene lyeo! Siniisl dndawe methyl( @pgrd PEGSTG.FEGL 0 2%

by wei gtfgvingraniayriagedé gihoydosi ti on) of a cationic detergent surfactant(s)

as previously described can be used to inprove the soil release perfornmance

of the doﬁﬁiﬁ%ﬂﬁﬂwa‘? 35??? PasPQang‘lﬁfsoerfor mance can be boosted by sinply

‘i ncl Uding t e pr esent invention. Soil Re|ease

Per f or ngAc g_lo §veﬁ|°ﬁr§thg‘ o stm ueo]us pa H °EA‘ Pahgaster cpreRogition was| fastecbat | ng

t he soi IpeE G, gga caorelnY %tpgr’esf%r?ﬁ'ﬂgqs'f'?rbﬁgm i f8irg §Ri ng
test method was used. B er dou knit (polyester) and 50% 50%

pol ycgtton t-shirt rraterlal (polycott Kby fabrics were used in this testing.
Usi ng a Sears Kennore washer, the fabrl cs were desized by washing with a
liquid 16 detergent conpopt oR—coRtai-ring—the—follopi ng i ngredients:

| ngredi ent's Level (ppm)’ “YiMslyer o6 [efr] 20
al kyl' ‘et hoxy sul furic acif Polybgter0 ar al kyl benzene
sul femic acid 86

[err] .al cohol
al kyl tri met hyl
fatty acid
. er and water*
Bal ance 35 pﬁ-&—a-d-gu-s(—ee 802529 1L , KOH and
mono-&t hanol ani ne. The wash¥athcNSRNTal9R gl ROERericAMBYSIGN g (7 grain) har dness
water at a tenperature of [err] for 12

0.
pol y- et hoxylate (6.5) :g i?;f;g

ammoni um chl ori de D
20 4.4
11.Q Citric acid rmnohydr at e g9 ol

2. Efficiency of Ethylene Glycol Based Polyesters

The soil release performance of a 2.75 T, 1.75 EG, 2 MeEs polyester composition was tested at
different levels. In this testing, phenoxyethanol solutions of the polyester composition were added during the
" preconditioning step. The results are shown in Table II:

50
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m nut es, Wi th subsequent rinsing in 0.45 g (7 grain) hardness water at a
tenperature of [err] . This 40 desizing step was done tw ce. The desized
fabrics were forned into swatchesp(@fsg4Bziare for the polyester fabrics,
7.6 x»28 cm (3 x 11 in.) for the polycotton fabrics). These desized

swat ches were then preconditioned with a detergent conposition containing
t he above ingredients in conjunction Watedi a sol uti on or di spersion
containing 1 to 100 ppm (wash concentration) of a soil release pol yester
conposition. This preconditifORgJ0 [STEP WaSameyiaucted 45 in a 5 pot

Aut omatic M ni-Washer (AMN | @Hhdyer] the AMV pots werfe filled with 6 liters
of wat’er each, the detergeny conpqsii+ | uti on/di spersion of
soi | release polyester conpgsition, W ; ch pot. Test swatches
megrg t hen added to each ofwiheﬁi Il exl7 pots| Bise ommsjh cycle was conducted in

) g (7 grain) hardness tee at] ab.1e0pe|a2er:x0.Hff 95 F (35 C) for 12
mnutes. After the wash cyclie, 3t hqr ¢8.8m@7a) 288i108& g spin cycle, followed by
a 2-mnute rinse cycle usi.ng 0445 |g4Q.Z+ 4t a| r58akdness water at a 50
tenperature of [err]. Uni on?Guér dql 5176t SAE| 39-6dctZerigent cl ean notor oil
. colored with 0.075% red EGN Gygsn@scehtrBsh dt Bolydiel conlpGsien Pr €econdi ti oned _
swat ches. For the precondit i-ered—peyester—swatehes, 100 [err] of this soil
was phaced on 3 separate spots. Siml arly, for the preconditioned '
pol ycot t o ‘ was placed on 3 different

spot s. Tacks and aIIowed to wick for at

o
;ggs/'é é% SEE%;éreaszh&i@ak %&{‘eéo E?%n;[ Eﬁ%eg eregr;8 'yeskh%aCkm%‘;an{:SE 2?
conposl togBtiohtd! s'sh%aﬁsem;m of #5530 Qo dins SFe Sl &E .nefj he

pr econdl,,t, &Y. Tsh SduRPare Shdwhlin BB N1 NSE cycl e, the test swatc
ina mni-dryer. Grdner 21 EP 0 185 427 Bl Wi teness rreter readl ngs (L,

a and b) were then determ ned for eactwl@st swatch. Soil rel ease
performance in terns of Hunter Witeness Values (W was then cal cul ated
according to the follqwgwwm pr the value for W
the better the soil rglease per PR ncal_ta BY P¥F pecults In summari zi ng
test results, the polyester conpositi onsPayestei d Ey: (1) the average
nunber of nononmer unitfSyédd The Dackbong 05,%Q§ , and (2) the
nuribeg, of methyl cappgda¥-Fs 78kalS@es0d. Qb9 kB9
fol |l owi ng nonencl at ur g .6 T eeEs, tmeegient|i f pokbe
capped PEGs: T = 2 g, baei £ EG 788130
1, 2- propyl ene gl ycol [le267, +6 EG, 2msEhy | Gps.0nt D8l g the average .
hunber of ethoxy units T ; —2.75 T, 1.75 EG 2
[err]srepresents a polyester conposition where the polyesters have an

aver age Phungb??ﬁf%?Jpﬁﬂﬁ%@%@ﬁﬁ&%%&ac%%é ethyl ene glycol units and two
met hyl age 16 ethoxy units. 1.

Ef £i.ci encyTiefsol RSy fRRemehas P binfRae A ool ®hisa Dhifssier 2ompbBifons AlvingdileRACHerage

per f or MGBerO bt tarephthalte Tunitslin the figester Habibbie WESd. B thSQBEBRY; laduotud dpsrsibmst ed
at di °f eroeppim wast @brcenttatiorl) Wb ddaxsit durigly the gréemYisionig|stepi THeSesdfts drb @hdualiy Badecr
conposi tiY.on were added during the preconditioning step. The results are
shown in Table I: 30 Tabl e |
Level (ppm * W Val ues Pol yest dable IV Po| ycot t on

45

¢r| backbone. The-
sie{aupi ts and net hyl 15

t g8 ese Pl ycol PG =

Polyester Composition W Values
' Polyester Polycotion

20T, 1.0EG, 2 MeEs¢ 29+03 63+14
50 28T,18EG, 2 MeEss 5203 166+ 18
: 40T, 3.0 EG, 2 MeEs 49815 | 46315
547T,44EG,2MeEs | 633:14 48.0+ 08
88T, 78EG, 2MeE;s 55414 43619

56

5. Comparison of Block Polyesters to Milease T8
The soil release performance of block polyester compositions of the present invention (2.75 T, 1.75 EG.
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10 "7 "23.7 1.4 31.3 0.6 15 47.5 3.7 37.5 0.4 20

54.4 1.0 41.1 0.6 30 60.2 2.9 39.9 1.8 40
* wash concentration of pol yestgsoqaguesiii on 2. Efficiency of Ethylene
d ycol Based Pol yesters 45 The soil rel ease performance of a 2.75 T,

1.75 EG 2 [err] polyester conposition was tested at different levels. In
this t.@3MeEng, weph evrapayedt th an bileas® [Th tpolgerter acbmpdsitiop dih Yhéss tampadsonpaisndxyairneter e
added ehtiprscpf theepolypsier enmldsitionsi werp asidedhdurifignthe peserditigriingrstops Fiwviesultnarg siiwwe | |

50 55 inTappVp 185 427 Bl Table Il Level W Val ues (ppm * Pol yester
Pol ycotton 1 3.7 [err] 0.1 6.8 [err] 0.7 2 6.7 0.1 12.20.5
10 & Table V. 3 19.8 [err] 2.7 28.5
[err] 0.9 4 40.2 1.4 35.8 1.1 5 51.3 1.2 39.6 1.7 *wash
c@ﬁentration of ppl yester cofmesippan {15 3. smvanis'sons %n Pol yest er
BaCkbone and Meth Capped PEfs The soifgretease rormgnce of pol yester
conpgsi tions haw% dL'FE)Eer ent | pal yest er] RYERO et TBOVSSH e o ent ﬁet %yl

capped PEGs at t hel| Blodk wolyestére pol y8st er| Ba8klRGne| W8 #&5tled. In this
testing, aqueous d| MieasefTons {10 ppm walsh®8&8dent rdli*oh) jof the pol yester
conpositions were ph8@doPoyasterng t hd%pr eclo§&# eilén- |¢1¢%1’s’t%p. The results are

shown in Table 111} Miease® ||| ] Pol yBst er| @BtpdePt | 198 *22 W Val ues.
Pol yest er Pol ycotmnc&hmauonofpouyestercompos.t.on 3.2 [err] 0.1 4.0 0.9
30 PPt EG—2—ferr+—49—9—0.9 39.6 2.1

9
1.5T, 0.5 EG 2 [err] 6.0 [err] 0.6 20.1 [err] 1.2 2 T, 1.0 EG 2
[err] ?ﬁ%ﬁ:’f‘!ﬁ;ﬁﬂf éﬁ 5! E;'%;‘ é'ig ’ é g EE] 49.1 [err] 1.7
38& [S 04' tér Ln‘?&rﬂ\ i@ns r&[gt tthﬁ nt%tvln% | yester Backbone
The 28 okl nédmhdapse performance of ethylene glycol based pol yester
conposrtTons—travi ng di fferent average nunbers of terephthalate units in the

pol yest errn® anbiify) emitinfonts Afeitb, bliNarb MoSHinifRt 41 N@btergmit! Spipdsifibng BEThS IpRIsnt ( 10
ppm wambentiganicent r ati on) were added during the preconditioning step. The

resul ts argeandimodetordent cbmpbsition i¥.as olidse | V 45 Pol yester Conposition w
Val §&s Pol yester = Pol ycotton
Component . _Ig_t_:_i
Polyester of Example 1 2.0
30 Sodium 614-615 alkylethoxysulfate 10.7
213 Tinear alkyl benzene sulfonic acid _ 4.3
(:12—(:14 alkylpolyethoxylate (6) 0.5
35 (:12 alkyltrimethyl ammonium chloride ' 0.5
N Sodium toluene sulfonate : 1.0
40 Sodium tripolyphosphate _ 32.9
Sodium carbonate . 20.3
Sodium silicate 5.8
Minors and water Balance to 100

45

* Enrobed in PEG having an average M.W. 8,000.

Except for the enrobed polyester particles, the components are added together with continuous mixing
to form an aqueous slurry which is then spray dried to form granules. The enrobed polyester particles are

%0 then mixed with the granules to form the composition.

Embodiment H

55 A liquid detergent composition is formulated as follows:
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2.
2.

0T, 10 EG 2 [err] 2.9 0.3 6.3 1.4 50

8 T, 1.8 EG 2 [err] 5.2 0.3 16.6 1.8 4.0 T, 3.0 EG 2 [err]
49.8 [err] 1.5 46.3 1.5 5.4 Tephthsaered [err] 63.3 [err] 1.4 ~48.0
0.8 8.8:T, 7.8 EG 2 [err] 55.4 [err] 1.4 43.6 [err] 1.9 5. Conparison

of Bl ogck Polyesters to Mlease [err] The soil release performance of bl ock
pol yester c lehkons of the present invention (2.75yf, ¢1. 75 EG 23 EP
0 185427 Blgmgr%) were caonpared to a M| ease [err]w:{ %ester

conposi ti onPolyester ofc Expenlesén, phenoxyet hanol sol uti éds of the pol yester
conposi ti ONPEREL gduded during the preconditioning step,p The results are
shown®in Ta |§1&? 1 Tabl e V Level

(ppn) * odiygoCym alkxTethoyrlddr sulfateg) ycott on Bl ocR-bol yest er 5

53.3 [err] Z,4-C,. 8Bcohol lpol ypthexadetel (6.5) 5 21.5 6.8 2.1 31.6

1.T Bl ock pg%éaen her 10 63.4 1.2 38.4 [eir,\iml. 5 Mlease T
497 °10.8 39.8 22 15 ' *Wash concentration

of pol’yest eSodtumpdiethydenetyianinec pentaadetedet s of Det er @eht Conpositi ons
Accor di ng tﬂAf‘K’ﬁ\SE’r esent Invention 20 Enbodi nent | Thg, g2g! Afdghng

enbodi ments 1l lustrate, but are not limting of, detergent conpositions of
the present invention: A granular detergent conposition Uit/ 9f ol | ows: 25

goerpOiaent TERMAMYLI 0.51 KNu/g W . 2%0 20
ol yester o anmpl e - :

Sodi um [ er r}mgf%wgmysul fate o 1.6 10.7 [err]
| i near al kyCabeihumefirmadef onic acid 0.1 4.3 [err]
al-kyl pol yet a : )

[err]®al kyl P?ﬁr#ét fid (“gr}n%ni um chl ori de Balancé b 60 0.5
Sodi um t ol u&nBokvethyleseamine having M.W. of 189 and degree of ethoxylation; o 40
Sodi um tri pgFypnagRékthCreactive hydrogen. 32.9
Sodi um car bonat e : 20. 3

5.8 45
Bal ance to
100 * Ejy,@b§Hedd BfGyhavi ng an average MW 8,000. Except for the enrobed

_ pol yestef-—paf-?—t—e-Ler—t he conponents are added together wth continuous

M Xi ng to figdBeRRyefdRpditions! &t dsdoidfd:Ch is then spray dried to form
granuypes. The enrobed pol yester particles are 50 then m xed with the

granules to formthe conposi-tion. Enbodinent Il 55 A liquid detergent.
conposition is formulated as follows: 24

Sodi um-si ljcate . , . o
M no rzg and h\ﬁlg?ne\?onents are added together with continuous mixing to form the composition.

50

55
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ERP Q.185 427 Bl Conponent

Pol yester of Exanple 2

1.0 Sodium Cl12 al kyl ethoxy (1) sulfate

pol yet Hoxyl ate (6.5) EP 0 185 447 B1 Et hanol

1.0 5

0.2

W .
[err]
9.4 [err] al cohol

% .

0. 026 Anson units/g 15
; KNu/ g Sodi um

7.5 10 " Sodi um. di et hyl enetri am ne pent aacet ate
MAXATASE

TERMAMYL ,
formate Component : 1.6 Cal
0.1 20 M nors and wat er 111

100 * Polyﬁ ¥{é¥n%?”tﬂﬁng|7@vi Ry MW of 189 and degreg @

The conponents are added to
conti nuo m to formthe conposition. Enmbodi rren?sol (-

detergentcé%auggsawwmy@tﬁmﬁ (E28)owm) fiRdc3c 0 45 39,65 25 10, @EP
- 8.0

at®each r e hydrogen

Bl Co
| V45 e 1pdiinearn alkykbepzene, sulfonic acid

1.0 [err]C a'lky'l trimethylammonium chloride

err | I d
|[I nelar k{mp gﬂ%@“é‘ul ,ﬁé)ho?tgi%fg (B.5F
[err] al kSRCOFPTr ety | aidoni um chl ori de
[er] al ;mt@qh #oidet hoxyl ate (6.5)
8ogio(r:1u;Ci trxcaacc!i% monohydrate
Gl r Ih CI adiethpheretdiatine pentaacetxcdacid
Di"et hyl e A taacetic aci
Pri8t easerwﬁr?};?ggé iz
Anyl ase cMplase enzyme

Monoet ha ,ﬁ,m; o'lamine
- Sodi um hy rOXI
odium hydrox1de

Potassium hydroxide
1,2-Propanediol
Ethano)

Formic acid

Boric acid

Calcium ion

35 Minors and water

ornat e

IV Bal ance to

8.0
0.6

2.0 1,2

%](S 0. 6.5

10.0

0.18.0

-5.0 2.0

4.0
0.2
0.8
0.2
2.0
2.4

1.1

3.5
8.5

10.0
. 4.0

4.0 0.2
02
02 02
2.0
2.4 2.0
1.7
2.7
7.3
7.8

0.08 0.7

1,3

0.03 0.03

Balance to 100

* Made with 1,2-propylene glycol instead of ethylene glycol

f eth ation of 17
0R(tblher W th
51v Liquid

0185 427
%111

PNOOoOoORNWO
NON®ONOOO

Embodiment lil is prepared by adding the components together with continuous mixing, in the following

40 order to produce a clear liquid: a paste premix of alkylbenzene sulfonic acid, a portion of the sodium
hydroxids, propylene glycol, and a portion of the ethanol; a paste premix of alkylpolyethoxysulfuric acid, a
portion of the sodium hydroxide and a portion of the ethanol; pentaacelic acid; a portion of the alcohol

"~ polyethoxylate; a premix of water, tristhanolamine, brighteners and the remainder of the alcohol polyethox-
ylate; the remaining ethanol; potassium hydroxide and the remaining sodium hydroxide; citric acid; fatty

45 acid; formic acid, boric acid and calcium; alkyl frimethylammonium chloride; PEA:s9E 7 (50% aqueous
solution); polyester of Example 1; adjust to pH 8.0; and balance of components. Embodiment IV can be

prepared in a similar manner.

Claims
50
1. Polyester of formula :

56
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Pot assi um hydr oxi de 1.1 2.7

1, 2- Propanedi ol 3.5 ; g 20
Et hanol . EP 0 185 427 B1 8. X
Formc.acid - ' . ' ' 0. 08 _ 0.7
Boric acid ' 1.3 Calciumion
0.03 . 0. 03 35 M nors and wat er

Bal ance to 1%9MRON&RLc with 1, 2-propyl ene glycol instead ¥t &t hyl ene gl ycol
Enbodi ment 111 is prepared by adding the conponents tq@¢ther wyh

[~

conti nuous ngaﬁlfygg??ﬂyﬁgg%g‘&gé éﬁﬂ (r)\gi 40 order to prodﬁ'é'i';'glt ﬁge‘g_rc}—dﬁ quid: a

pastefprenm X 0 c acid, a portion um .
hydroxi de, pREAqgb®¥e gl ycol, and a portion of the ethaBod; a pak6e prenix

f .alkyl pol ' vd, ' odi hydr oy de and a
gor%/ o% 219 %’ﬁtéhgﬁ;aﬁgﬁﬁdgg%??gge{?g@ggd&?ﬂg%géwoﬁ olf1 !%eyal 3311§|
pol yep hoxy! dipy 13nearcalkylbenagae su forie@Bithol ani ne, brBeht ener B.8nd t he

remai nder ofg tzthm@]cghmetnp'lmﬁm chigige the remainiggg et hangl p potassium
hydr oxi de a I ni

. e e e ; Cd:
fornmic acid," 12 le:tra g&t“%ﬁ&"'(s?gﬁ‘lﬁ’flﬁﬁgxgﬁqggbdterl (r:r{ez F\nyaﬁg'ln(ﬂi u%aé%éf?dgfl

[err] (50% dipreouts fadvtytacdd) ; pol yester of Exanple 1; 1egpust txg.,pH 8.0; and

bal ange of s. Enbodi ment 1V can be prepared in a siml manner .
Cl ai ms 50 1%&@?@?& of fornula: 55 26 EP 0 185 427 Bl Oorgggnent
W. %11 Citric agid monohydrateester of Exanple 1 * 4.0 4.0
1.0 DiefhyTenetriamine pentaacetic acid 0.2 .2 2.0
1.5 [err] aI&‘yI %I ;et h(%'('?n%f. 253 seuI?uri c acid 12, (9 10.8
[err]®l i nearPTRLRISELERSERE sul foni ¢ aci d | 0.8 8.008 8.0
[err] al kyl Anmyllasd leyikywaroni um chl ori de 0.2 gogz 6 5
1.2 [err] algohg Q t hoxyl ate (6.5) i .
Coconut T at t’f?"g'c’:+’l?9'°]'¥'“ei"e | 2.0 19 02.0 130
15 @ O dodiumihydroxide 2.4 1.70 -
2.0 tric tds SO ‘ : : 4
4.0 Di et hyl m'??l am eﬂ%gaﬁaacet ic acid 1.1 20.72
0.2 20 1,2roropasediodzy ne 3.5 7.3 0.8
O3 inmer, s

: noe ol am ne .
2.0 Sodi um ﬂfvaw 2gdd | - 0.08 0274
1.7 25 Pot agorigndeidr oxi de 1.3 5 1.1
2.7 1,2-Pro [.ol
7.3 Et hanol ERRE U fon _ 0.03 0802
7.8 39 Mirorsriand awaiter : Balance to 100
0. 08 . bic 1261 .
13 Cal ci um' Ig%deB%tﬁ 128Lkopylene glycol instead of ethylene glycol 0. 03
0.03 .+ - '

Embodiment Ill is prepared by adding the components together with continuous mixing, in the following
40 order to produce a clear liquid: a paste premix of alkylbenzene sulfonic acid, a portion of the sodium
hydroxide, propylene glycol, and a portion of the ethanol; a paste premix of alkylpolyethoxysulfuric acid, a
portion of the sodium hydroxide and a portion of the ethanol; pentaacstic acid; a portion of the alcoho!
polyethoxylate; a premix of water, triethanolamine, brighteners and the remainder of the aicohol polysthox-
ylate; the remaining ethanol; potassium hydroxide and the remaining sodium hydroxide; citric acid; fatty
45 acid; formic acid, boric acid and calcium; alkyl trimethylammonium chloride; PEA:gsE17 (50% aqueous
" solution); polyester of Example 1; adjust to pH 8.0; and balance of components. Embodiment IV can be
prepared in a similar manner.

~ Claims
50
1. Polyester of formula :

65

26

A



35 "7 Mnors and water Bal ance
to 100 * Made with 1, 2-propyl ene gl ycol i nstead of ethylene glycol

Enbodi nent: 111 is prepared by addl 3 onents together with
continuous mixing, in the follow ng 91 order to produce a clear liquid: a
paste prem x of alkyl benzene sulfonic acid, a portion of the sodium

hydr oxi de, propylene glycol, and a por ti ongof theb et hanol ; a paste prem x
of al kyl pol yet hoxysul furic_a ortl onllof gl sogi um hydrOX| de and a
portion of the ethanol: pefT ncﬂd’ 0g=pB 'éﬂTRoi)uThe al cohol

pol yet hoxyl ate; a prem'x of wat er , tr| et hanol am ne, brighteners and the
‘remai ndder of the al cohol pold(et hog- ylate; the remaining ethanol; potassium
hydrOX| de and the remaining ||50(1| uyn hydroxide; citric acid; fatty 45 acid;
forni’c acid, boric acid arP@R cr%(@mmﬁﬂﬁet hyl anmoni um chl ori de;

[er}‘]’ (50% aqueous sol ution); polyester of Exanple 1; adjust to pH 8.0; and
bal ance_ of ¢o Enbodi rrent |V can be prepared in a simlar manner.

d ai ms '50 1. %’f‘ ‘3“2\% MR fS3 viens maiety; th '8° igs; arg s3sopiiflly)ethylene moiafjes,
[err] 5 10 ‘2"’ ’f‘ﬂ""@%S’h’“‘[“é‘i’? or8g BEY X0ty o PR ERR) mdhiEeThiR e g v it frem
[err] noieti es are essentially ethylene noieties, 1, 2- propyl ene noieties or
m xtures §h S 0 2to4 IS
from 3.4 Oi 18’&5 E;yifg?s" o ?alln 1%”3)6‘n ?eﬁp}n&itkes Vﬁﬁl@i&le ﬁrosal d{OI@bm)l Sa ld & ylene
conprise from80 to 1 %of sal y ene 15 noi eties, 1,2- propyl ene
NDi et i es, 3,0rmhéThotfodioRf SRS €6f 2, wﬁeren?f%hmémecﬁ}:ers of claims 1 or 2, wherein
each X' is nethyl 4. A detergent conposition which conprises: 20 (a)
from 1 t o4 738%ehygemeonbdsition wiichvomp@es €, ani oni ¢, anmpholytic, zwitterionic,

or cat eoni c de) eergartd 75%rdyaeightitf,a Ganiohit, Xdnlohie, dnipﬁdilﬁiaf z'wit&aﬂﬁhicﬂ B) caliori® Hdtergent
rel ease conposwdadtaniior oixtuedheredi;sed an ef fective anmount of. a soil rel ease
conpound accofctiersgil release gpmpotent Mpich Theprisenpw sifectivenanwiintGif i svil 4oledsé cbmpound
conpri ses froffcgding oslaigyd, by wei ght of the soil release conpound. 6. The
conposi tion of Claims 4 or 5 which is an isotropic liquid. 7. The

conposf® i bn T8} °°mpa§'tf?§ of;Claiey 4 wiyich gomprises-frast@rhici 18%Pbyweishh O?B"Bts@i' releagpisgmugEindy ht

of said t ‘G surfactant. Revendications 1. Pol yest er de
fornmul e: 35 composutb'on o Ialms 4o0r5, WthblS an wotrqgnc*qune OCHCH 1 nfOC-R -CO Ft )
-OC-R ) ue | e chague cal Rl n.
radi ca), 1 (;O Téﬁ?g@ E 2 Of{bclaaémsr ataﬁd caux cO"El"rrl' esef§°§"eﬂ{ et %ﬁ?’gfﬁ@gsaﬁda%"é%ﬁ?&
6t hyl bne, 11 -propyl bne ou des n6l anges de ceux-ci; chaque radi cal X est

| e gr ouperewbitiidaliond! Mot hyl e; chaque n va de 12 a 43; u va de 3 a 10. 45 2.
Pol yester selon | a revendication 1, dans |equel ‘lesdits radi caux R2

conpr ennent pelfosPdedorkiify: %0 desdi-ts radi caux dthyl bne, 1,2-propylbne ou de
n6l angss de ceux-ci.

_ R g
Y X-(0CH,CH, ) -[-(0oc-R'-Co-R )u—l-oc-n‘-co—(cnzcnzo)n-x
) _
40

dans laguelle chaque radical R! est un radical 1,4-phényléne; les radicaux R? sont essentiellement des
radicaux éthyléne, 1,2-propyléne ou des mélanges de ceux-ci; chagque radical X est le groupe éthyle ou
méthyle; chaque n va de 12 & 43; u va de 3 & 10.

45 2. Polyester selon la revendication 1, dans lequel lesdits radicaux R2 comprennent de 80 3 100 % desdits
‘radicaux éthyléne, 1,2-propyléne ou de mélanges de ceux-ci.

3. Polyester selon la revendication 1 ou 2, dans lequel chaque X est le groupe méthyle.

50 4. Composition de détergent comprenant:
(@ de 1 & 75 % en poids d'un agent tensioactif détergent non ionique, anionigue, ampholyte,
amphotdre ou cationiqus, ou d'un mélange de ceux-ci; et
(b) un composant d'élimination des salissures qui comprend une quantité efficace d'un composé
d'élimination des salissures selon la revendication 1.
85 :
6. Composition selon la revendication 4, comprenant de 0,1 3 10 % en poids du composé d'élimination

des salissures.
* C L M S *




3. Polyesfer selon la revendication 1 ou”2, dans |oquel chaque X est le -
groupe mthyle. so 4. Conposition de detergent conprenant: (a) de 1 A 75 %
en poids d' un agent tensioactif gptaefsgq‘gp gion ioni que, anionique,

anphol yt e,” anphotbre ou cationi que, ou d un m-l ange de ceux-ci; et ‘(b) un
conposant d'4limnation des salissures qui conprend une quantitM efficace
d' un coepocmmbsibon seion & revendichtion 4al 5, §diBstam ligideasotrb.  evendi cation 1. 55 5.
Conposition selon |a revendi cation 4, conprenant de 0,1 a 10 % en poids du
conpos6 7d' 6brpesitien fatam Eerevenditdtions dr Bu & Tomprena@t de 110 3\B0 %Sen poids dud@Pad®diBs
427 Bl *6. tetzieppisteigent sol on | a revendication 4 ou 5, qui est un |iquide
isotrépe. 7. Conposition selon |a revendication 4, 5 ou 6, conprenant de 10
A 50 % SRPEANBRUBARi t agent tensioactif ddtergent. 5 Patentansprtche -,

1. .Pal yester der Fgr mel: 10 O 0 15 O

0 X~/0C R Polyagter der Formel: R/R2C X 'I-40 worin jeder RI-Rest ein 1
, 4- Phenyl enrest ist; die R2-Reste i mwesentlichen Ethylenreste,

1, 2-Propyl en- reste oder Gem sche hievong.sind; j-edes X fUr Ethyl odor

‘Met hyl steht; jedes n von 12 bis 43 betrﬁgt; uyon,3 bis 10 betr~gt. 2.

Pol yest er nach Anspruch ¥ {08, CH, e (gdASn R n-mz'k?e}eﬁ-rb-% bis 100 % der

genannten Ethyl enreste, 25 1, 2-Propyl enreste oder Gem sche hievon
unf asgen. 3. Polyester nach Anspruch 1 odor 2, worin jedes X fU Methyl
steht. 4. Det ergenszusamn{,hsetz ng, welche: 30 (a) 1 bis 75 Gew. -%

ei nes ni chtioni schen, an-ima-iné-chw.,( gbyti;{scpen, Zzwi tterioni schen oder
kati oni schen grenzfl achenaktiven Detérg nstittel s odor von el ne Genisch
hi evon ; und (b) eino Schnutzl dsekonponente unfalt, welche eine wrksane
Mengeeoei neworBddveuRzRestev ¢ 4Phenylechast dstriieciP-Raste i webentlicien tEigiehrbste, 3 2-Prdpylen-
Zusanmmens efeste ader (Gamischirhigyerusing; ibdeseilic Fibyl Oder Methy! stadit; @des n 9ondi@rbis 43 betréigt; u
Schnut zI bswpdrlsi l@bgMgtunfalt. 6 Zusammenset zung nach Anspruch 4 odor 5,
wel che eine isotrope Fl Ussigkeit ist. 7. Zusarnmensetzung nach den

Anspr Uc fenPayestsr '&9@ Anspructdy ¥osia diepgepaneten G-Resie 80,big 400 §iensnputenfghylenrests,
gr enZP| achbfBIPYSNEto 9o ogistaa hiavpRiaiassit af t . 45 50 55 28

1111 3. Polyester nach Anspruch 1 oder 2, worin jedes X flir Methyl steht.

4. Detergenszusammensetzung, welche:
30 (@) 1 bis 75 Gew.-% eines nichtionischen, anionischen, ampholytischen, zwitterionischen oder
kationischen grenzflichenaktiven Detergensmittels oder von eine Gemisch hievon ; und :
{b) eine Schmutziisekomponente umfaBt, welche eine wirksame Menge einer Schmutzidseverbin-
dung nach Anspruch 1 enthilt.

35 5, Zusammensetzung nach Anspruch 4, weiche 0,1 bis 10 Gew.-% der Schmutzltseverbindung umfast.

6. Zusammensetzung nach Anspruch 4 oder 5, welche eine isotrope Fliissigksit ist.

~ 7. Zusammensetzung nach den Ansprlichen 4, 5 og_er 6, welche 10 bis 50 Gew.-% des genannien
40 grenzfidichenaktiven Detergensmittels umfaft. )
45
50’
&
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