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COMBI NATI | ONI C SI LI CONE SURFACTANT AND A NONI ONI Hg%%afyl I'N
A SOLI D BG%%ﬁEB@FEggENT FI ELD OF THE | NVENTI ON 5 ' The ?%?en‘lons

relates to a |l aundry, warewashing, CIP, hanrd surface, etc. detergent
conposition that can take the forn1of a powder, peIIet brlck or SO|Id
bl ock det er gent . A&COMBERNSL EQUN B Ad NONLONIC, 193 ICONS ol R
in an appropriate RaNONJON] TRFACTA LN da ) ETERGENT
Typically, the detergent conp05|t|on contains a source of alkallnlty and an
i mproved surfactant package that substantially inproves soil renpval and
particularly inproves soil renD», . QBRXTHE oI :Wf'é common i n a nunber
of soil locations i nvention also es to an alkaline

i
war ewashi ng detergeﬁg e dRYES Oﬁnr %ﬁﬁ?fﬁﬁrﬁ(ﬁaﬁP Fi NATNRRPIDGe | ot
bl ock, “etc., ;ﬁﬁg AableRdr¢hcelr bR anfet dyeaith Al &éﬁ?{wgnfﬂaepeah' es.

More specific the i nvention relates to an al kal'l ne 20 eani ng system
t hat contai ns aaheuthe dbral lodl ienipowdesr,c gederatt | rgridlenst adokidf bibekt s
and other cleaning materials that can substantlally i ncrease the cl eaning

capacity, rela@¢ﬁ9r9§n§pecﬁﬁFP'Eﬁﬁ%}9§'\&BRP@%WQQF o hrtdRERRETSREN al so
contain a varigty Bfasggg?c cherical, %:"_bp eﬂ?aﬁ: Ba agc_.gﬁf%‘%)gé?éﬁf &Rl ng

agents, sanitiZ&rs ques &8ranis, “ant ep03| oani ng
agents, ehe. uaﬁéﬂhbﬂtd@heh@antsaquomﬁpmm fithe i detr@yepp! i cati ons.
30 . BACKGROUND OF THE | NVENTI ON Det er gent conpositions
conprising a SCOWpESHtisnksontaips & aeunas Af rcalitier an paskage

ggg?bggg/004ggiggéggggzsurfactant package that substantlally improves

soil removal and particularly improves soil removal of
waxy/fatty soils common in a number of soil locations.
15 fhe invention alsb.relatés to an alkaline
warewashing detergent composition in the form of a
- flake, powder, pellet, block, etc., using a blend of
surfactants to enhance cléaniﬁg properties, More
specifically, the invention relates to an alkaline
20 cleaning system that éontains a source of alkalinity, a
cooperating blend of surfactants and other cleaning
materials that can substantially increase the cleaning
capacity, relating to gpecific fatty or waxy soils. The
detergent can also'contaih'a variety of other chemical
25 agents including water softening agents, sanitizers,
sequestrants, anti-redeposition agents, defoaming
agents, etc. useful in detergent compositions useful in

many épplications.

30 .~ BACKGROUND OF THE INVENTION
Detergent compositions comprising a source of

alkalinity, a surfactant or surfactant package combined



2 Wi th other general mashlng chem cal s have been known for many years. Such
mat eri al s have been used in |aundry products, warewashi ng cQ S|t|ons ClP
- ¢l eaner's, YAPS0663 f ace cl eaners etc. Virtually any cleaner E ”ﬁﬁZS a
source of al kalinity that is designed or fgrnulated for diIutlon into an
aqueous based conposition can be used within this broad general concept.

The powder di simashetnéiet gegeras waehihgcbherdcais haveebeampl &ndwn N et
al., US. Patent No. 3,956,199, Dos et al. U S. 10 Patent Nao.- 3, 963, 635.
Further, ‘Macmmdmen yeans. Such Pateriais. hsvesbesmuﬁ@écﬁna%m%

dlshmashlng deter gg%;aﬁgg%%ﬁg%g?Pgoﬁggﬁéln %ng%TPa%fgaﬂﬂys hard

phosphonate er treating agent.

Simlarly, ten 1 \Hontel u. S.
Patent No. 3, g%%ﬁgggé #ﬁ%%%%gnegﬁ al V}%EuHQ1zg?§%£CﬁgénegaZOZ 7fiﬁgad_

3,281, 368 beach éwuriéel ofjuaiikhdindty dbasr dendesdgmeidsiory fraulatedf

al kalinity and noni onic surfactant materi al 20 Powderegﬁg neral
- pur pose, marewﬁghl@glﬁhaonahﬂHPyaHeFSP&QH?SEﬁéﬁ@ OB OF St years.

The manuf acture_and u f C 0Si pi oneer ed
in technol ogy WS I%% 18 erngrpga ? %FQ%Q %%n ssuelggﬁ) %&) 32, 763
and 32, 818 anQiiQhﬁéshéﬁlaétékgéhts Hr8. dE&t&b@eNOin.4f&&56&%ﬁqﬁhﬂ in
4,680, 134. Gansser, U. S. Patent No. 4,753,441, presents a solid detergent

technol ogy in Bosast 8bk i U & _rrPa§i3ﬁé aToni B 19056t %% e DR eé-'ec?d‘esnt r@m? The
Convent | ofdl pRAHEREaNE" | Padrd- Forrs SR R R R S her
- products in coméﬁtaho | 55b3bysTeNkatnd dlndisiid @i drmsntiing var evashi ng
oo - detergents containing a chlorine source, an qrganlc
phbsphonate, a surfaétant composition and a water
treating agent. Similarly, Almsted et al., U.S. Patent

15 No. 3,351,557, Davis et al, U.S.'Paﬁent No._3,341,459,
Zimmermah et al., U.S.'Pa;ent Nos. 3,202,714.and
3,281,368 téach built'liquid laundry'detergent.
comprising a source of alkalinity and nonionic
surfactant materials. _

20 " Powdered general pur?bse, warewashing and laundry
:détergents have been used for many vears. - The
manufacture and uée 6f solid block cleaning compositions
were pioneered in technology disclosed in Fernholz et
al., U.S. Reissue.Pateht Nos. 32,763 and 32,818 and in

25 Heile et al., U.S. Patent Nos. 4,595,520 and 4,680,134.
‘Gansser, U.S. Patent No. 4,753,441, presents a solid
detergent technology in a cast solid form using a
‘nitrilotriacetate sequestrant. The solid block
- detergents move quickly replaced a large proportion of

30 " conventional powder and liquid forms of warewashing

" - detergents and other products in commercial,

institutional and industrial laundry, warewashing etc.
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and cl eanj ‘%ets for safety conveni ence and ot her reas 0o
: - '$ﬁ¥b?§¥ , o oo _ ]} 045
“devel opre 3 ese solid block cleaning conpositions revolu |on|zedzthe

manner in which many cl eaning and sanitizimg conpositions including 5
war ewashi ng detergent conpositions are manufactured and used ,in comercial,
i nstitutional washine @nd i eleaning ryrkekat feHsSatsEydCRPYERIEHFH A ons

of fer certaln VANtades, Over GO0VSHNL P08kl Wk denalandens  sraml s,

pastes,-peIIeF§ of ~deter chadvantages i ncl ude

safety, inproyad SEGHP BompdPi ©VESs NAadblagiofl ged! Bhkhmafma aai usei @b
powder ed detergents, powdered ingredients afe typically dry blended or

aggl oner at ed markn aileaming andirsagltdzingt cewpogipiovscdnelmdigical |y 15
and segregation stabl e powder conposition that can be pac %ﬁg, q%strébuted '
2d S0l Vvt homTeRRIHI | L SHTEeSCPRDRP SHAEES, A ol SRR 20 |
materials are COMO Y- Ghiddefain 20LERU: 2bnaoNaAHC BB e material s,

diluted with a™proportion of water to produce an aqueous based liquid

concentrat e Wyidarnsnd hescaeldnged, sdlsdr bhotkdcangosditd onSoldfifeat ock
detergent conpositions are commonly manufactured and formed into a solid .
of ten usi ng a deartiin rAVRRERSSSPVer €RBVARREPARLUAA WAAF| IRPARES gent s,

various 25 hardeni nmechani sms_haye,_been ,u LN ' f

cl eani ng and §Hﬁ?¥?£g%g %%%5%%1t?%ﬁxngrgPﬁegggﬁgfg%?ﬁ?e §$¢&ﬁ%¥%§#éﬁf'
bl ock. Ac{jve dnay eghenhSadey ei heeRdEOBRERRY , Wi b raviedr deiimigmagent under
conditions that convert the hardening agent froma liquid to a 30 solid

rendering the isprovedtiandlingt oetichechani cally stable block format. One

type of such hardening systens_is a nol {en pr.ocess .disclosed in th
Fgfnholz pat ent s. Ingthg manufacture o poaderea detergeﬁ%s, powé%

red
ingredients are typically dry blended or agglomerated in
known manufacturing facilities to produce a physically
15 and segregation stable powder composition that can bé
- packaged, distributed and sold without substantial
changes in product-uniformity, Ligquid materials are
_commbnly blended in agueous or nonagqueous solvent
materials, diluted with a propértion of water to produce
20 an aqueous based liquid_concentrate which is then. '
packaged, distributed and sold{ Solid block detergent
compositions are-commonly-manufactured and formed into a
. s0lid often using a hardening mechanism.
In the manufacture of solid detergehts, various
25 hardening mechanisms haVé been used in the manufacture
of cleaning and sanitizing cémpositions.for the
manufacture of the solid block. -Active ingredients have
been combined with a hardening agent undér conditions
that convert the hardeﬁing agent from a liquid to a
30 solid rendering the'solid material.into a mechanically |
. stable block format. One type of such hardening systems

is a molten process -disclosed in the Fernholz patents.
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‘Fer nhol z §a$eanﬁ.a,sodiun1hydroxide hydrate, having a neltin%mpoint of
about 55] Q@ I¥¥6%r] C, acts as a hardening agent. .I'n the nBRUUREQAMIAg
process, a nolten sodi um hydroxi de hydrate,liquid nelt .is formed into 5
whi ch is introduced solid particulate materials. A suspension or solution
of the solid paitilell ®éEnnBlerpatents,t he sodiuen hydusikiidd hyfdyatre, and i s
~introduced into plastic bottles called capsules, also called container
shaped nol ds fhaviegiaihetbingnpoint o6 abeusr F&I°-686ICs, asdls @ ids and is
ready for use.. .  The suspended or_solubilize terial s_are evenl I spersed
t hr oughout t h@XTHEH AP P EFRE i sﬁgnggﬁ Wﬁ%ﬁﬁguféﬂgt- PECECESerP ¥'§d‘lrﬁ¥érl Y,
in Heile et algoqfiiin AMPILERYEe CAYELAREE 11uiar me taRRY s Yid) € salt is
hydrated in the process formng a hydrate,” having a nelting point about

55[ err] C, Shatwhioriprisesnprogocedossldfl pamthiyulate madpirdlidr.at & and
decahydrate solid. The carbonate hydrate |s used simlarly to the caustic
hydrate of FerfitPongion| of oS9utgReo% & i&ogPécPaﬁﬁPF¥é%ﬁﬁbneht
detergent. O ] § S I : OCQSS G ganson, U.S.
Pat ent No. 4;5@%§%£%£g£igﬁ gﬁ%c %ggggahggﬁgggcﬁ%a%?ﬁgeg%%ggkyggte formed by
heating an i oniteddubedi £9t6 plakaitabbtiiskeraliled idapsdedsnidlsagent
such. 25 as polyethylene glycol, at tenperatures that range greater than
about 38[err] ®abledrapatadner shaned melds) foxomelidd fdicatisther The

0 oLl AL GIBEST BT ALIRELR WY Sy HISB ehi10
hi ghly al kal i ng;&98ha8Q! be¢ semuBStzed adeRked1OhréS@venly dispersed
throughout the solid_and are dispensed with the éaﬁstic
éleaner. |
Similarly, in Heile et al., an anhydrous carbonate
15 or an anhydrous sulfate salt is hydrated in the'prdcéss
forming a hydrate, having a melting point about 55°C,
that comprises propoftions-of monchydrate, heptahydrate
and decahydrate solid. The carbonate hydrate is used
.similarly to the caustic hydrate of Fernholz et al to
20 make a solid block multicomponent detergent. Other
éxamples'of such molten processes include Morgénson,
U.S. Patent No. 4,861;518 which discloses a solid
cleaning concentrate formed by heating an ionic and.
nonionic surfactant system with the hardening.agent.such
25 as'polyéfhylene glycol, at temperatures that range
greater than about 38°C to form a melt. Such a melt is
- combined with other ingredients to form a homogeneous
dispersion which is then_poufed into a mold to harden.
- Morganson et al, U.S. Pat. No. 5,080,819 teaches a
30 l'higﬂiy alkaline cast solid composition adapted for use
‘at low temperature warewashing temperatures ﬁsing

effective cleaning amounts of a nonionic surfactant to



‘at | ow tenperature warewashi ng tenperatures using effective cleaning
anmpunts,o lonic surfactant to WO 98/ 30662 :

PCT/ US98/ ggg‘gﬁfuance' soil renoval. Qadfelter, ‘U S Paten®CHISWOUFE 553
teaches a solid block al kaline detergent cgmposition wapped in a water
soluble or water dispersible film packaging. 5 Solid pelletized

mat eri al s are ehhsnciens6iddfrempsal .U GladfieltteNosU. S, (F8: &0, NS, 198, 198
and 5,234,615 and in Gansser U.S. Pat. Nos. 4,823,441 and 4,931, 202. Such
pel | etized mat2rBafs68Be teRSPES Ry SPdE RAWSE At Be nBPE@FIEREUi d or by

conpressing a [l lat 10 I t nnol t en
aIEglineldgtergéﬁggﬁﬁkgbﬁaﬁg%gggghﬁ%%F%géﬂR$% %&ﬁ%%t%#dggtgf., u. S.
Pat ent hb..5,3&§S?§§Si5h@§gigqmggbwﬁgﬁm§iet,_quuid.and solid bl ock

detergent conpositions have acceptable cleaning 15 properties for nost
commer ci al Spur posesSolisk peldies iized smiaxiake resthown bas@ladéeltery.or

sold in the market pl ace _have achi eve onq;rc' I accept a n

uni forny passpnﬁ'pgéﬁﬁpﬁg%PESugﬂgsqi%égﬂn,'%%gﬁg%%_?%gn%zg%ﬁdg}gcéPgain
condi tions of {abpLegoar ¢, 520 patUbNJAL &, 48 edaDMCES93IREGLNE bYRS
soil type and load, etc., sone stains have resisted renoval during the

cl eani ng procepeall¥eibzade materd ad snaree rtyiowkly feady Ispi éstrhdingppear to

harden-on the surface_qf ware and resist even highly_al kaline cleaning
det ergent s und@plpsn ddaudich FokY; GOREessRe 3 PPEdeF clrbetmdntakleke

a0 G BREEAIBA e e G000 T su gl o form
li psticks soil patafriadls aved dieidlonute!id @ladfel bepagt hydr ppbobic waxy-
| Patent No. 5,316,688.
These powdered, pellet,'liquid aﬁd solid block
detergent compositions have acceptable éleaning

i5 .propertieé for most commercial purposes. Materials
introduced into customer based testing.§r sold in the.
market place have achieved commerciélly écceptable and
uniformly passing cleaning results. However, we have
found, under certain conditions of fabric, ware,

26 substrate,'water,hardnéSS, machine type, soil type and
load, etc.,:some stains have resisted removal during the
cleaning frocess. 'We have found a nﬁmber of waxy-fatty
soils that appear to harden on the surface of ware and
resist even highly alkaline cleaning detergents under

25. ‘certain conditions. Such soils are common inlthe
cleaning environment and are typically hydrophobic
materials that can.formithin films on the surface of a
variety of items. We have found that lipsticks soils
can act as a soil model for this broad hydrophobic waxy-

30_: fatéy soil genus. Lipsticks typically contain a large
proportion of lipid, fatty and wax-like materials in a

relatively complex mixture including waxy compositions,



30" fatty soil genus. Lipsticks typically contain a |arge proportion of
lipid, fatty and -wax-like materials in a relatively conplex mxture

i ncl udi ngWMEBE06&3nposi ti ons, WO 98/ 30662 PCT/US98/00452
PCT/ US98/ 00452 6 fatty materials, inor ganié: conponents, pignents, etc. The
wax-like materials typically include waxes’such as candelilla wax, paraffin

wax, carnuba WateLhfatddtdds | NS SME ombsAthYsi Ngiydentanokice.
derivatives, 5 1Sopropyl isostearate, octyl hydroxy stearate, castor oil,
cetyl al cohol Theetwdx4Xkidteatmgtemntabs Meypiheaklyaiscl@dehwhkpedsmaherisal s are
“typically difficult: ta renove undeg { he. best of cjrcunstances. Mre

i nportant |y, "@AGSLIEVER (WX c RATRTHIT ¥¥porRARUBR YaPst PER - 10Fatty
f | ati t I ad S, C £ah, ' Lag oil d
ormil ati ons aLp MNSALU AL IBIEIY Al ciial FaRoeh GLEgydybag ofls an

can oxidativelyCros ms to formcrossli

pseudocr oss| i nkbrepyl | tyssisedbate arectyyhhydresy skesarhvedetasgent s. The
formation of lipstick soils and other simlar thin film fatty or 15 waxy,

soi I's resistamili,o getiwl @leckobeerey bt Ldgbake sorndr egheri mgterdadsi.on for
many -years. nder .certain circunstances such xysfatt ol s_can remain -
on él )alts'swa_re,_ %d’tfg%_,l’fi?la?v%‘?‘%?r ug%v\%’?%,é%?%?a#\gu&%gﬁ?%ﬁﬁ ﬁSeEeEs%"ﬁ s to

i nprove the CheR G0 bdBORSKE téLsc@hs EQhéEs D! omsréem?efeanmww s and

particularly as it relates to hydrophobic (fatty, crosslinked fatty or

waxy) soils fdrelitewh thestasthostel hscanposeybodt nbifpstisdknunber of avenues

'~ can and have heen | ored in 25 such an_inprove $tggtte | es of
f

. Ex
resear ch 49 ead T EHAMR THSPTRTEERTSR PRCERLE: RE GROWACE Like
tenperature, QMR TS JAR A WELANBI $E1PEHPESEink in thin films

to form crosslinked or pseudoérosslinked soil layers
that are highly resistant to detergents. The formation
ofnlipstick soils and other similar thin.film, fatty or
15 :wéxy, soils resistant to removal has been a stubborn
sbii.requiring attention for many years.  Under certain
circumstances such waxy-fatty soils can remain on
glaséware, cups, flatware, dishware, etc.
A substantial need exists to improve the cleaning
" 20 properties of solid block.detergent materials and |
partiéularly as it relates to hydrophobic (fatty,
crosslinked fatty or waxy) soils for which lipstick
‘stains are a good model.
A number of avenues can and have been explored in
25 Hsuéh an improvement attempt. Examples of.research aréas
can include experimentation in the effects of water
temperature, sequestrants that reduce water hafdness,
the effect of varioﬁs:alkalinejsources, the effects of
;sequestrant types and blends, solvents effects and
30 Sﬁfféctaht choice. The surfactants tha;-éan be used in
the cast solid materials are vast. There are large

numbers of anionic, nonionic, cationic, amphoteric or



the effect of various alkaline sources, the effects of sequestrant types
and :bl enc\§09§Bb nts effects and 30 surfactant choice. Beresysioagdant s
that can be ‘'used in the cast solid materials are vast. There are | arge
nunbers of anionic, nonionic, cationic, anphoteric or 7 zwitterionic,
etc. surfactants that can be used S|ngl

i n.conbi na&ﬁc;nserc% SJ m ar or
di ver se typesZW%R#?%%QQ#Csu%E?anFPﬁﬁa€¥B§FFn§HF§tFSH t% :
cont i nue (0 pose 2 Sefl,oNs. PIORLeBE 5iARAEE DESTRURTLAN gf)ewE g o
The invention FelHt TR0

et ér gent mposi ti1'on haV|ng bl end of

surfactants t@étéﬂbﬁ]@é\taﬁtialee BQ‘Qméht&Itlllﬁ@ prapsi-tHats yofsai Tet er gent
conposition for 10 renoval of stubborn hydr.ophobic soils including waxy- .
fatty soils faonihimhel| tpspbek staEﬁQOHSeP§0§6@ﬁlsoil nodel . The detergent
conpositions of the invention can be fornulated in a variety of product
formats ineluding |iquid, powder, peIIet SO|Id block - aggl oner at e powder
15 etc. The detergent. C RS Y 5 S &5 PEEIP kalinity with a
first nonionic surfactant and a secono noni oni ¢ substituted silicone -
surfactant. The conphgaihvsenofioa frelstesorticoms cde;uﬁﬁgantaruom:ht'senond
noni oni ¢ silicone surfactant, produces surpr|5|ngL¥ cfive eana

of hydrophoblChmmx?gfatb}e§@|PffFBﬁﬁﬁﬁéaﬂhﬁaﬁﬂ9qﬁ b comipan
noni oni ¢ SI|ICO e surfactant t 0 eto
reduce surfaceStenR+BH PS°Be§ gFI g%ng% ?gggée%e SUTTace teﬁfs?%n
rEdUCt'Onl@ppeféﬁorﬂlefrQﬁﬁﬁbbrhehydiéﬁﬂibﬂdJsﬁmﬂsrﬁﬁ&h&dlng1way

conbi nation of surfactants al so appears to affect the interface between the
soil and the fatty soils for whlch lipstick stains are a good soil

model. The detergent comp051t10ns of the invention can
be formulated in a variety of product formats including
liquid, powder, pellet, solid block, agglomerate powder

15 etc. The detergent composition comprises a source of
alkalinity with a first nonionic surfactant and a second
nonionic substituted silicone surfactant. The -
combination of a first nonionic surfactant and a second
nonionic silicone surfactant,-produces surprisingly

20 effective-removal of hydrophobic waxy-fatty soil from
the surface of ware. The second nonionic silicone
surfactant and the nonionic surfactant cooperate to
reduce surface tension to-'a surprising degree. The
surface tension reduction appears to be roughly related

25 to soil removal. The combination of surfactants also
appears to affect the interface betweén the soil and the
ceramic or siliceous surface of glassware or tableware.

For the purpose of this patent appllcatlon, the

- term “nonlonlc surfactant" typlcally indicates a

30 surfactant having a hydrophoblc group and at least one
hydrophilic group comprising a (EO)x group whereln X is a

.number that can range from about 1 to about_loo.- The

: S This Sheet Has Been Replaced
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ceram ¢ or siliceous surface of glassware or tableware. For the purpose of
“this patent application, the term"nonionic surfactant” indicates a .
sur f act anWOR8(306/3 30 a hydrophobic group and at |east one ¥fyHPE}3A0#32:
group conprising a (EOQ x group wherein X ias a nunber that-can range from
about 1 to about 100. The 8 conbi nation of a generic hydrophobic group
- and such a hydsapbihhtgodr oEpapyevietds Siydoptdialc sprdgrtamtystchsach a
conposition. The nonionic silicone surfactant is typically a surfactant
havi ng a hydropfobpbidiiki g@ﬁ@PSPIO(VQG‘Ieﬁdi%ﬁﬁﬁn%ﬁqgﬁ%@a%%@m}:?h at
| east one pendent polyal kyl.ene_hyd hilic Qr.oup,.of.: PS,., - N .
conpri se’ ( EO) ®YGhe eFﬁ“‘i’c’%&%éoHUnb ol Oélgggilqpﬁlg{la orl%%]- P%‘%t%ﬂ\@ 18
surfactant mfggikey1dhe EhrfhcRARON ity AU RNoMIBbIOWIL S6oR8Y
noni oni ¢ surfactant stch as 10 a silicone free nonionic surfactant or a
noni oni ¢ i | i ¢patydtinkatiyanisiloxamedi gricwp seidundthokiast conebpendentd
silicone surfactant_ cannot conprise a noniqQnic free of a, hydr REPiC :
si | i cone groubydrgphilic group OIBﬂqgﬂﬂﬁﬂggﬁqTﬁ%ﬁd??m3¢%§%#é£§ Figure 1
is a drawi ng of a_current dhEnt, Of : | eygept of the
i nventi on. Th‘nggﬁg'g‘ E)cl ggk%h”gl\?ll ng atcr%a)tsagéc}?c gjgo%dg %%E{i?%%rgﬂsgi s made in
an extrusi on p(9¢8%%ant Woletulad viThe! £ irsts aderi ol on scerif 26t antnpanent s
are introduced serially through material introduction ports into an

extruder, thecompridged asyo@enioisr murfactant (ueh aprafsibigpnenéree
extruder exit die and is %vi ded into US‘%{;{J

| . 3.0 . k t I on:
Once har déhedPOPAERHG SRR H &5 st KATEd 2 S#%?‘g‘.g‘?gi%‘g%ﬁ??ﬁé'w;)on
that can be rgaRUedDelide diRrdl it Me it Nuté@. silicone

surfactant cannot comprise a nonionic free of a

~hydrophobic silicone group.

15 '~ BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a drawing of a current embodiment of

the solid block detergent of the invention. The solid
block having a mass of about 3.0 kilograms is made in an
extrusion process in which individual or selected mixed

20 components are introduced serially through material
introduction ports into an extrudef, the extruded block
is formed with a useful profile at the extiuder exit die
and is divided into useful 3.0 kg blocks after
extrusion. Once hardened, the material can be packaged

25 (e.g.) in a shrink wrap that can be removed before use

or dissolved during use.

DETAILED DESCRIPTION OF THE PREFERRED.
EMBODIMENTS

30 _The detergent composition of the invention combines
a source of alkalinity,.a-first nonionic surfactant and

a second nonionic silicone surfactant in an alkaline

This Sheet Has Been Reili\lced ' '
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT 30 - The det er gent

conposi ti %gfsogi&e i nvention conbines a source of al kali ni Uy Tﬂ}§9§/5(?4t52
noni oni ¢ surtfactant and a second nonionic silicone surfactanF I'n._an

al kal i ne 9 detergent conposition. Optienally, the conpositiohs of the
i nvention can al so include a solidifying agent, sequestrants, sanitizing
and " di si nf ect detengants CARRTIbHRR - sUPPhEPRALS Yan8hengorReisdtyi asts Rfier 5

formul atory and appl.ication adj uvants e.ter .gent. _C Qsition

shoul d be int ét’b"aergtr“o%‘alﬁf’(‘j‘%‘ oa.%%&fa%’fgﬁ% e{“s§§.3§5?s%§.g| %g%ﬁ’?.'t i oni ng,
antim crobi al ge3Ridst¥FHPES AtHAYit B4 Png CARAI BakiAFeethat higewtd, powder,
solid, etc. conposition which has an al kaline pH and the I0 surfactant

bl end of the adddriticml nsutgadidfhes eandpanyi vakictymefsothsesussed above.
The first nonionic surfactants useful |n thgégresent i nventi on may be solid

or |iquid.5 ThEFFHIAETE ARARRAtLCARIBR 8948VPR Y Bhe LBRPEST™ ons of the
15 toi i ' ' f : 9 0 i ght,
oref o anly 1SS CaRsY GRS e SRERRECHE, BnedibeRRa bRy 28 O om

“about 2. 0% t 0 i¢eAUidSBSWAPYc Veagithg, Nedibncenattliaatagt S aatd md @HEBIKIS,

frequently 20 produced by the condensation of an ethylene oxide (forning
groups that ams@ily @XgPR¥FEOrYy netar eFheRigadnosr ghhre Rjdudshomawdshpound

whi ch be al i.phat i | kyl or.al kyl - at ic (hyd bic).jin. .
e Tomatn er St dfesm STt Ehey os bk, plY S1RRIRS b anif efie
condensedy g t iy aiedinpastiécdl o BNEr oRGeRtLSopONROKRE GdfF fag-drftadi |y

adj usted, in size or conbined .
physical formats discussed above.

The first nonionic surfactants useful in the
preSent invention may be. solid or liquid. The nonionic
surfactant is used in the compositions of the present _

15 invention in an amount from about 0.5% to about 50% by
weight, preferably from about 1.0% to about 40% by
weight, and most prefefably from about 2.0% to about 30%

- by weight. -
| -Most commonly, nonionic surfactants are compounds

20 produced by the condensafion of an ethylene oxide
(forming groups that are hydrophilic in nature) with an
organiC'hydrophobic compound which can be aliphatic,
alkyl or alkyl aromatic (hydrophobic) in nature. The
length of the hydrophilic'pélyoxyethylene moiety which

25 can be condensed with another particular hydrophobic
compound can be readily adjusted, in size or combined
with (PO) propylene oxide, cher'alkylene oxides or
other_substituents'such,as_benzyl caps ‘to yield a water-
soluble compound having the desired degree of balance 

30 between hydrophilic and hydrophobic elements.

. Examples of suitable types of nonionic surfactant

include the polyethylene oxide condensates of alkyl

This Sheet Has Been Reﬂlaced

| T
REPLACED




with (PO propyl ene oxide, other alkylene oxides or other. substituents such
as benzyl caps to.yield a water- sol uble conpound having the desired degree
of bal anc®¥@®B/3066% ween hydrophi I'i ¢ and hydrophobi ¢ el ement SPCEWEMN04E2 of

sui tabl e types of nonionic surfactant inclfge t he pol yet hyl ene oxi de
condensat es of al kyl WO 98/ 30662 '

PCT/ US98/ 00452,#8riBhanol shekeesompamsdndiitde dthd heoredatoesisadh on _
products of aIEyI phenol s having an al kyl group containing fromabout 6 to
12 carbon atonprpduetshef &ldwdaipencdimibewindramchidty gronronfi guration

with 5 ethyl ene oxide. Ethylene. oxid ei present .in amounts, equal to 5
to 20 ol or. of COREORBIBTRTER FERHiolte Wt 4 AT Ao SET6T 2
compounds of tBi2alYRE IcAELNIBN RN IHE Un i Wi g, ayeeRge of
about 9.5 nol es o? t hyl ene oxi de per nole of nonyl phenol, 10 dodecyl _
phenol condensedhwilehealoxiidel? Hihgd erfe efxdmdesriseing dergsentnole ahophesol

di nonyl phenol condensed with about 15 noles of ethy]ene oxide per nole of

phenol , diisocEgrphRe’® Scdedefs @Plas whihyenereide el Hyekaeobxi de per

nol e of phenol . cially - i e, L, Qni rf.act an of this -

type include | aézgg%%é’%&'mﬁ‘gf“%é%l%y%ec%&%g#%oof%t{%n% ata#éeTri ton

CF-12, X-45, Xyhédua¥ HeRyanenéntl2 cotldenBud aieth bn tdiee Roden endabeas

~ Company. The condensation products of aliphatic alcohols 20 wth ethylene
oxi de can al so%e&hmbilesuodf githmlege tagitdergemdls offfrony kyphehaln of the

a1 phat i ConoL ey Shlden e Sl O, bosnshef spd gensealy, gapLe ns
to abqut.18 Mbgsdef per mole of phenol, dinonyl phenol condensed with '
about 15 moles of ethylene oxide per mole of phenol,
diisoctylphenol condensed with about 15 moles of
ethylene oxide per mole of phenol. Cqmmercialiy
15 avéilable nonionic surfactants of this.type-include
Igepal CO-610 marketed by the GAF Corpdratioﬁ; and
Triton CF-12, X-45, X-114, X-100 and X-102, all marketed
| by the Rohm and_Haas Company.
The condensation'products of'aliphafic alcohols
20 with'ethylene oxide can also exhibit useful surfactant
properties. The alkyl'chain of the aliphatic alcohol
méyﬁeither be straight-or branched and generally
contains from about 3 to about 22 carbon atoms.
Preferably, there are from about 3 to abéut 18 moles of
25 ethylene oxide per mole'Of alcohol. The polyether can
be conventionally end capped with acyl groups including
methyl, benzyl, etc.ygroups.' Examples of such
éthoxylated alcdhols'include the condensation product of
'~ about 6 moles of ethyiene oxide with 1 mole of
30 "triéecanol, myristyl alcohol condensed with about 10
moles Of'ethylene oxide per mole of myristyl alcohol,

the cohdensation'product of ethylene oxide with coconut



25 ethylene oxi de per nole of alcohol. The polyether can be

c.onv,ent,l 0"%Qd capped with acyl groups including net hylpcvlbggygmb,;szetc
groups. a es of such ethoxylated al cohol's include the condensation

product of about 6 nmol es of ethylene oxidaawith 1 nole of 30 tridecanol,
nyristyl al cohol condensed wi th about 10 nol es of _et 9‘%/" ene oxi de per nole

~of nyristyl alfasHal a ¢RﬁQ%nﬁEﬁ%%%?thﬁrSBEBPuBfaeFﬁ end oft de- Al
coconut 98/ 6, £ 10 t

PCT/ US98/ 0045f€ gq‘qgiif telr‘e‘i“%k%’%e‘:‘é%éé‘ﬁu?’aé (::L(I)lt?ol r|osma m x? ure of -
fatty a|00h0|%AMé5k66KYét§ﬁ§laﬁdvaherégnfthetéenﬁenkéteawmntaﬂmms and

wherei n the condensate contains about 6 nol es of etgéﬁfne OXIde per nol e of
al cohol:, and Gmbdie éan@bﬁSanoﬁthbﬁuét ogidghper o WA emdndxi de

th the above- desc ed coconut ol . f
\glval |'abl e ﬁo\r/nfd?'ﬁ’ic ?%E?Bn?EUBFg?ﬁfgg Pyp&LP n%l 935‘0 ergl ole%jsg%e
merket ed by t g, Ll O 631 BheCabBERONRLESADEA! UBATAGeTNIcIRy O mer ket ed by

10 BASF Corp. 3-6.5 marketed by the Shell Chem cal Conpany and
Kyro EOB mar keteshmpyes hef Peomher c&aBiybbwaidapdey noftiendiendenstacioants

products of et hyl ene oxide with a hydrophobic base fo by .t he

condensati on off ptlep§| ‘é]ii9615ncé$%fiée¥'€mr9ﬁtﬁllo yrend é‘lafg% e’t:%rtblbetlﬂﬁed The
hydr ophobi c p tion hese has I Wi d about
1,500 to 1,80 %ﬁﬂno aﬁ%ugéecég ??ggﬂateF%P%%b W% %E J%t?g% of

pol yoxyet hyl eneAgplebtgs t RebBbs bBpdBoBhakirkeped |bqnt2ﬁa ‘Sresls (I:l@emﬁcalease
the water solubility of the nolecule as a whole, and the liquid character

of the producthmpaBYaanddKMpotBOBh@aE&Eﬁﬁdwﬁétéhﬁu?RRQW%&y%tﬁﬁm%%
Company. _
The condensation products of ethylene oxide with a
hydrophobic base formed by the condensation of propylene
15 oxide with propylene glycol can be used. The
hydrophobic'portion of these compoundS-has a molecular
weight of from about 1,500 to 1,800 and of coufse
exhibits nater insolubility. The addition of -
polyoxyethylene moieties to this,hydrophobic'portion
20 tends to increase the wéter solubility of the molecule
as a whole, and the liquid character of the product is
retéined up to the point where the polyoxyethylene
content is about 50% of the total weight of the
condensation product. . Examples of compounds of this
25 type include certain of the commercially available
Pluronic surfactants marketed by the Wyandotte Chemicals
Corporation. | '
The condensation products of ethylene oxide with
_ the product resulting froﬁ the reaction of propylene
30 oxide and ethylene diamine can be used. The hydrophobic -
base of these products consists of the reaction pioduct

of ethylene diamine and excess'propylene oxide, said



content is about 50% of the total weight of the condensation product.

Exanpl es 5U compounds- of this 25 type include certain of the comercially
avai | abl e 882 surfactants market ed by the V\yandotte'dﬁ"eqﬁ’gﬁ?sém“sz

Cor poration. - The condensati on products oﬁé%thylene oxi de with the product
resulting fromthe reaction of propyl ene oxi de and et hyl ene di am ne can
be used.. Thedye rnphihg ca haskeofiliheveiphtdoct romnabsus @f, St00e teeact i on
“product of ethylene di.am ne_and excess propyl ene oxide, said 12 base.
havi ng a nol @kaufr 3wfP@ht ofhifoRraBodE goBdENE§daNath sthydermiaxifire is

condensed w th hyl [ 0,1 he_exts ] d i.Qn. product -
cont ai ns froﬁ%ﬁﬁ%ﬂ% %%E?g%ag§%§ E%ngggéﬁpgg§g§éi§E§d§%Q5%%®I§3X et hyl ene
and has a nol@ah dboet Obd €6 Abeataboube?cBll b9 #Beghtl1d£000. Exanpl es of
this type of nonionic surfactant include certain of the commercially -
avai | abl e5 Tetpadlyaxy<bipplens andkbasdabpotreulpanvetigbtCodnifamm about
Cor por ati on. tures of the ab surfactants 10 are also useful in the
present inveﬁgg .'W%H?Bﬂ?g %ﬁr&é@tan §aﬂgzﬁsh8 etA18r &¥YPRe &t hoxyl at ed
noni oni cs, by {dem t gdRei hcohaavabkaihi by 2Rd ClpRUAM A
perfornance}ﬁékiéé?% %ﬁgﬁ%?gs of a goxylateg nonionicgsu%ﬁgéﬁgaig%xmlude,
15 but are nrptailabledrévranbenzympetihds mhrie€Ckdr by kheedyamdoaltd 5- 15
. nmol e ethoxylate, PLURAFACJerr] RA-40, a straight chain al cohol_ ethoxyl ate,
Triton CF-21 Gemicdd eeypopstiebher Mixtpres of- the abaugi suedashiandtisoxy
adduct d aqthers 0] . T, n Leni.c can conprise a
silicon rff‘%ﬂﬁl%§ ?ﬁ%f?%v%%tF%ﬁ_F%gggggngppggggghﬁndified
' 'Preferred nonionic surfactants used herein are the

ethoxylated nonionics, both from the standpoint of
availability and cleaning performance. Specific
examples of alkoxylated nonionic surfactants include,
15 but are not limited to a benzyl ether of a Cq,, linear
" alcohol 5-15 mole ethoxylate, PLURAFAC® RA-40, a straight
chain alcohol ethoxylate, Triton_CF—Zl an aikyl aryl
polyéther, Triton CF—54; a_modified polyethoxy addﬁct, -
and others. . | | '
20 . The second nonionic can comprise-a silicon
surfactant of the invention that comprises a mddified
dialkyl, preferably a dimethyl poiysiloxane, The -
poblysiloxane hydrophobic group is modified with one or
more pendent hydrophilic polyalkylene oxide grouﬁ or
25 groups. Such surfactant# provide low surface tension,
high wetting, antifoaming.and_excellent stain removal.
We have found that the silicone nonionic surfactants of
the invention, in a detergent composition with another
.nonionic surfactant can reduce the surface tension of
30 'the QQueous solutions, made by dispensing the detergent
with an aqueous spray, to between about 35 and 15

dynes/centimeter, preferably between 30 and 15
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di al kyl,. preferably a di nethyl polysiloxane. The pol ysil oxane hydrophobic
group i.s nodified with one or nore pendent hydrophilic poly Xi de
group or 96{38 s. Such surfactants provide | ow surface’ teﬁéﬁ%@lﬁ?%h
wetting, antifoam ng and excellent stain gnoval. W have found that the
silicone nonionic surfactants of the invention, in a detergent conposition
wi th anot her dymésntentimeserant Thensiddeone Mafiagtants enSiBhcof 30 the

luti , de by di ' t. feragent. wth A1 ,

0. hot weon abURYSAEL GRGCPEPHY ABSA: BRLYRMEAIF0 Dan e o IHefRyapLs &°r e

preferabl y betupcn; A0cAYd 181oxaht ©ONGHICHIIMIGNS, 03 aed1 0y015 N m .
ur (0]

The silicone act ant the 1 nvention conpri'se a polydial kyl sil oxane,
preferably a pelydtnplbyke sklideangrimpshihavepdigest hpraftgei chroygh a

pol yethyl ene oxi de, groups have 5 been grafted throu hka_h drosilation
&ﬁacLiOR;S Tﬁ@y?r@?égétiéggF?§CFﬁ°§ﬁ allhn BF&fRSH ¥9éh 9%e¥?c%ﬁo?$k¥3; in
backbone ¢ hr HERCEPEerPEs Oy GEBRIOMER | vEIE (bl 2 & e PoLgpd fyeefe

These nOﬂiOni8x§agsbkbqudaQ@|ﬁt&b@ﬁéﬂ Sl driax attee ps DLvedse Nogekbbae
foll owi ng generic fornula: -

Rl err] Si - O ( RErroh§hOp[ eerlieR @fr hsidydlertica iy es¥gbli® Si~C bond.

PE wherein PE t i.oni f er ab] o |
G err]- (O err]) Sheseraprapa; o pukEs itined det AP B NSV EEL 36%28S de, PO
reDrese”gdong \B%BBMEEth%eﬂ%hé( A 1o &feridb®f ¢  OBRE1LA F Om about 0 to

about 10 a nunber that ranges fromabout 1 to 100, m n and p are
nunbers that range fromabout 0 to about 50, mtn >1 and Z :

" RySi-0-(R,Si0),(R,Si0),-SiR;

I
PE

15

wherein PE'represeﬁts a nonionic'group, preferably
_CHZ-(CH2)§¥O—(EO)m(PO)n—Z, EO'representing ethyleﬁe
oxide, PO represénting propylene oxide, x is a number
20 that ranées ffom'abqut'o to about 100, y is a number
that ranges from about i to 100, m, n and p are numbers
thét range from about 0 to about 50, m+n 21 and 2
represénts hydrogen or R wherein each R.independently

represents a lower (C,.4) straight or branched alkyl.

25 | ' Preferred silicone nonionic surfactants have the
formula:
T
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represents hydrogen or R wherein each R independently 25 represents a
lower ((err straight or branched alkyl. Preferred si I i cone noni oni ¢
sur f act an?¥0 6% he fornul a: WO 98/ 30662 ~ PCT/US98/00452

PCT/ US98/ 00452 14 [err] wherein x represent a nunber that ranges from about
0O to 5 about 100, vy represent a nunber that ranges from about 1 to about

100, a and b repre t.hatyindependently range from about 0 to
about 60, atb > 1é§ 3—‘5@% (Lsﬁ é%g

ndently H or a | ower strai ght or
branched (C[erH3}3)—Su}—k9 Sr]ﬂ)

Sx—O Ss-edﬂiﬂxi cl ass of nonionic silicone
‘surfactants is- an% I e EB type) that are less preferred
because the Si- %d )t%l?er (%(Hg dlﬁ
neutral or slightly alkaline c

Ilrg; d resistance to hydrol ysis under

Yns, but breaks down quickly in acidic
15 environnents. Preferred surfactants are sold under the SILWET[err]
trademark.or under the ABI PRet ri(GHsQaalls@)6R @fe preferred surfactant,
SHLWET L77, has the formula: 20 - (CHerr]) [err]Si-0 (CHerr]) Si
(Rlerr]) O Si (CHerr])[err] wher &H R[erri

-CI—I[err]CH[err]CI—I[err] O[Qj[(ﬁrlr_]_ eng LEbg®r]; wherein z is 4 to
16 preferably 4 to 12, nost pre%er -@r 0 prov?de an al kaline pH, the
conposition 25 conprises an al kal |_n|ty sddfze. Generally, the =~ WO

98/ 30662 : PCT/ US98/ 00452 15

wherein x represent a number that renges from about 0 to
5 'about iOO, y_represent a number that ranges from about 1
to about 100, a and' b repreéent numbers that h
independently range from about Oﬁto_about 60, a+b > 1,
‘and each R is independently.H or a lower straight or
branched (Cy.s) alkyl. | | |
10 _ A second class of nonionic 5111cone surfactants is
an alkoxy-end -blocked (AEB type) that are less preferred
because the Si-O- bond offers limited re31stance to
hydrolysis under neutral or slightly alkaline
.'conditions, but breaks down quickly in acidic -
15 environments. | | | | |
Preferred'surfacténts.ate sold under the SILWET®
trademark or under the ABIL® B trademark.- Oﬁe preferred

surfactant, SILWET° 177, has thé formula:
20 (CHj);3Si-0(CH,) Si(R)0-8i (CH,),

wherein R' = -CH,CH,CH,-O- [CHZCHZO] CH3 ; whereln z is 4 to
16 preferably 4 to 12, most preferably 71-9.
To provide an alkaline pH,:the comp051tion.

25 .comprises an alkalinity source. Generally,_the



al kalinity source raises the pH of the conposition to at least 10.0 in a 1

W = % aquegusogisteé | ons and preferably to a range of from abpgiynksbossy 14-
Such pHis sufficient for soil renmoval and sedi ment breakdown when 5 the

chemical is placed in use and further faci$itates the rapid di spersion of

soils. The general.character of the alkalinit ource is limied only to
Chose cheni oo LEGHYBLEY: SRECSRT CRLSSFe The M6 iHS CRRRRTECLOR LbP| Bty

Exenpl ary al kalinitynSgutges hnelude _ I+ W EY:
hydr oxi de, ph%és%%%t %?'gr' Eglar%bgngite% %%sa%%ﬂeyl%%%é a%élf‘%f?ﬁég an
al kal i metal #ydsoxafigei el tatiomg adediturbthysdiexilde, -Bicks PRI Hydr oxi de,

l'i thium hydroxide, etc. Mxtures of these 15 hydroxide species can al so be
used. Al kal i nsufiftaiest| fegt 69idaremoylacnhsadinant drgaldqunivhey for

the detergents of the.invention. Usef.ul alkali ttal_silicates, correspond
Wi th the JenchF FOFRAFAL WePLP6eY dlerfls AMbaH TIeh SAGh HoREssr
~Merr]0 therechs Lgpsat BQBF@&%i@J ®f2&0iafs S AHY 'dene A Bf @i aPh ¥r bpr opach -
-mole of SiJerr] there is tromabout 1 to about 100 noles of Merr]O

© wher ei n M conphe satkaddndiryos opaicas sisurhinfrtefce rarddy sourttessefclaékatahity

are al kaline netal orthosil &_‘Qac%g al kaline netal, netasilicate, and ot her
" wel | known deteFBefAttiPRSc Y] haye & jsphstantda) IEIY&RYS source can

~include an algallppigl caphanghery AlaldiRhplsSAhanales yit chy My be

" used in the invention inclu m car bonat €, potassium c onate, sodium

or pot asgioum §iralhomatalosil@ catesqiyeRrdxi,e prospithid hess. Preferred
car bonates include sodi um and potassi um car bonates. These sources of
al kal i nity ca@@peocnsteg-t he detergents of the E

The alkalinity source can include an alkali metal
hydroxide including sodium hydroxide, potassium
hydroxide, lithium hydroxide, etc. Mixtures of these

_15 " hydroxide species can also be used. Alkaline metal
silicates can also act as a source of alkalinity for the
detergents of the iﬁvention. Useful alkaline metal
silicates correspond with the general formula (M,0:S5i0,)
wherein for each mole of M,0 there is less than one mole

20 of Si0O,. Preferably for each mole of SiO, there is from

 about 1 to about 100 moles 6frh0 wherein M comprisesl
sodium or potassium. Preferred sources of alkalinity
are alkaline metal orthosilicate, alkaline metal
metasilicate, and other well known detergent silicate

25 materials.

The alkalinity source can include an'alkali metal
carbonate. Alkali metal carbonates which may be uséd in
the invention include sodium carbonate, potassium
carbonate, sodium 6r potassium bicarbonate or

30.  sesquicarbonate,. among others.  Preferred carbonates
include sodium and potassium carbonates. These sources

of alkalinity can be'used the detergents of the



WD 98/ 30662 _ y _ PCT/ US98/ 00452 16
.invention_at concentrations about 5 wt-%to 70 wt-% preferably from abaut
15 wt- % t SY@B830662, and nost preferably from about 30 vvt-%?GTé]\‘ﬁWQ‘% I n
order ‘to soften or treat water, prevent {ge 5 formation of - precipitates or
other salts, the conposition of the present invention generally conprises
conponent s kipwanaésoshaltatohgeageats ondlidbirits DivtsaguastTanys-% enerally,
sequestrants-are those nol ecul es capabl e of conpleting or coordinating the
10 netal ionerebawshly fogmdaPrusedv i -Vatter Ghdttior eyd preSenting the -
“nmetal ions from.interferin tth, t fungti.oni f- detersive conponents
within the QBﬁ%%?F?ﬁéH.ffﬁg %hﬁﬁ&rgﬁfwg6%mﬁﬁu (J%E?bapable of being
formed by a sequeshr grle#PeB 8o%icedl @ MRSty 15rdferdeftigst ed by
| abel ing the sequestrant as bidentate (2), tridentate (3), tetradendate
(4), etcs5 Afgrmabten off peguoéptitanes mway didherseshlits,addor dance with the
I nvention. Representative sequestrants .include salts of .am no carboxylic

aci ds, phospRemPesAtignsgifi $he preseny iy iemasnerabby GRPRI188BNg
th . Suit e ani.ng i i.d schel Mple W -S4 . | ’
o o oxvot nophBoREhRS KADRRXKS! Cnliat i aRddith (4R Mo JIE HH1e

et hyl enedi ansaghesteaatsi.c GaaketalEPTAsequestrants are those
N- hydr oxyet hyl - et hyl enedi am netriacetic 25 acid (HEDTA), and
di et hyl enet rr@herEpESt gababile afi goMPLRALNINGh aprfinafelng ablieo

car boxylic aci ds-at eneral.ly_ pr, N cqnecentrations. rangi ng from about
Lo o 05 50O S LBPE SPIBRYLHT G i SRR & e heandy hEEerkC!
preferably fppayvafedhqdtie ¥eta14Q ofs %Prodd interferdprwisthtalée
sequestrants include water soluble acrylic polyners used to condition th

wash sol ut i ofienghdenisgd ofs deterdivieo mompausn isolwitdrin it ude -

compositioh. The number of covalent bonds capable of

being formed by a sequestrant upon a single hardness ion
15 is reflected by labeling the sequestrant as bidentate -
(2), tridentate (3), tetradendate (4), etc. Any number
of sequestfants may be used in accordance with the
invention. Representative sequestrants include salts of
amino carboxylic acids, phosphonic acid salts, water
20 soluble acrylic polymers, among others.

Suitable amino darboxylic acid chelating agents
include N-hydroxyethyliminodiacetic acid,
nitrilotriacetic acid (NTA), ethylenediaminetetraacetic
acid (EDTA), N-hydroxyethyl-ethylenediaminetriacetic

25 acid (BEDTA), and diethylenetriaminepentaacetic acid
(DTPA). When used, these amino carboxylic acids aren
generally present in concentrations ranging from about 1
wt-% to 50 wt-%, preferably from.about 2 wt-% to 45 wt-

%, and most preferably from about 3 wt-% to 40 wt-$%.

30 o athér'Suitable sequestrants include water soluble

aCrylic pdlymers uséd to condition the wash sOlutions

under end use conditions. Such polymers include
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polyacryl isgod8héks: poI ymet hacrylic acid, acrylic acid- nmet ha‘\ifdil/bé\s»sﬁiﬁ&ﬂ
copol yners, hydrofyzed pol yacryl ani de, hydrol yzed methacryl am d

hydr ol yzed acrylanlde- met hacryl am de copa¥yners, hydrolyzed

polyacrylonitrile, {drolyzed pol ynmet hacryl onitri,l e, ydr%é%zed
acrylonltrlleHﬁ%¥ﬁﬁﬁ¥ b eFife EB%M@?EBP§ry&ﬂcnﬁﬁF@Pe§QH¥% facidt er

sol ubl e sal ts OétrPaaé}'f{L 28655, BbpbRGRE,R0 HIBEDIEN BRIy T ARPAE! | Vo

al kali netal s can’ al so

10 be used. _h'Ehﬁc ﬂé\a A¥Ehageyengael, ahydeiod itz cof atdtgzmid@xs is from
about 4000 to about 12,000. Preferred poléners I ncl ude polyacrylic acid, -

t he partlalfymﬁlhﬂQ£Wlémbﬁep@PpQéVWBI@ra w@r@ﬁyggﬁ|mﬂyyﬂqnuﬁqnxme1havung
an average_nol ec ght . wi t ran e of 4000 to 15 8000. These
acrylic poPynet %ﬁ%ﬁiyﬁﬁﬂePgiyvegbﬁFﬁVEPHlé Ad&nt PYATEHY 255hgi ng from about
0.5 wt-%to 20aa/aé ;78 Pﬁfiféaﬁéuhéaemem%ﬂet ©obo1 yARE- 10 F%ﬁif;i@ﬁfé?éy
fromabout 1t é¥ $so useful "as sequestrants are alkali neta

phosphat es, caﬁﬂﬁnamﬂ andatgel solpbdepballes, orhpapttdrilc saditds afidchese

phosphonic acid salts. Useful phosphates include alkali netal
pyrophosphateP@%ﬂ@ﬁRﬁlFuﬁﬁtaﬁ EBF}Eh6§§R§F§1§@bﬁ1§@%%ﬁmﬁﬁ%%|iﬁﬁ?phosphate

(STPP) avail abl e, ;ﬁrghé‘ VQB{&%P&aﬁ%— ?QEEEE' Eﬁ‘isé S amﬁ%%qugﬂsgﬁhit%%ar?hg EQO“' ¢

aci ds i ncl ude, etra- oni ¢ aci can

contain gigup&apsdie ofhéowsigBtaaveragendel ethkaly M iehtdidf Otftsesuch as
carboxy, hydroxy, thio and the [ike. Anong these are phosphoni c acids

havi ng t he germly}m-’@ﬁm%lﬁafﬁﬁml pbgpt RP@lor R P@HDJ@rrl]ZP(qO@rr] Hrekerredr] or
k! bne] N BOITEFTS e Pty BRI ook b e d o GAEER])
(CHerr]PJ errddiesrd pBLOEY¥rylic acid or sodium polyacrylate having
' . an average molécular'weight within the range of 4000 to
15 8000. These acrylic polymers are generélly useful in
concentrations_ranging from about 0.5 wt-% to 20 wt-%,
preferably from about 1 to 10, aﬂdnmost preferabiy from
about 1 to 5. '
Also useful as sequestiants are alkali metal
20 phosphates, condehsed and cyclic phosphatés, phosphonic
acids and phosphonic a¢id salts. Useful phosphates
include alkali metal.pyrophOSPhate, an alkali metal
polyphosphate such a sodium tripolyphosphate (STPP)
available in a vériety_of_particle sizes. Such useful
25 phosphonic:acids include,'mono, di, tri and tetra-
phosphonic.acids which can'also'contain groups capable
of forming anions under alkaline conditions such as _
carboxy, hydroxy, thio and.the-like. Among these are
. phosphonic acids having the generic formula motif
30 R;N[CH,PO;H,], or R,C.(PO;H,),OH, wh_,eré-in Rl. may be -[(lower
C;-¢)alkylene] -N-[CH,PO3H,}, or a third - (CH,PO;H,) moiety;

and wherein R, is selected from the group consisting of a



and wherein R2 is selected fromthe group consisting of a WO 98/ 30662
PCT/ US98/ Q0452 -18 -l awer (Clerr]-Cerr]) alkyl. The phosphonic acid may .

al so’ coonYgg ?6Bw nol ecul ar wei ght phosphonopolycarboxyl|BCEGFHW@H5h as
one havi ng about 2-4 carboxylic acid noieties and about 1-3 phosphonic acid
groups. Such 5 acids include 1-hydroxyet 8ne- 1, 1- di phosphoni ¢ acid

‘CH{err] C (OH) 1lhd Qb Ferrliirpi]l; enringhbis ﬁ&a&l&ybeaaphﬁas,pf&qryd: acid) N
[CH err] PO (CH)[err] [err{ am notri (nethyFenephosphonate) sodiumsalt 10

15 2-hydr oxymnmmdauls(mm@nbmhds@h@mcph@smomﬂﬁcarbapgm}m
CH PO di et hyl t t hyl hosph
s o) (1O f??ﬂ[e” Cé‘gre%%]qr@i[fgw r@[%ﬁgﬁlﬁ"%cﬁféé‘;%@zi ! gagghosphoni c

| | | h
(O Lert L ITer plisidds MAeLmdanet ] AMECEGRALTRL N, §PERHOSPNSNRES)
- hexanet hyl ®nedicimisei(dctuderet 1hy mmh@smmealei dpphesshonisahtid

Cerr]H([err])Nerr]KxO err]Plerr] (x=6
~bi s( hexanet hyICEaE)PH) e{ﬁpr(@@rbe iarﬁﬂW‘éﬁbbﬂ%‘ébﬁbﬁﬂ@Ph@?ﬁ?oPHq aeip)

PO er 1N LR Rb kLT LN S SE) PR Ltk bLLEEEL L Loadl

; am not ri nmet hylgngphosphoni c - aC|d or salts thereof conbined optionally with
di et hyl enetri am nepenta (nethyl enephosphoni ¢ acid). Weén used as a
sequest rant |ﬁmuhe i nvention, phosphonic 30 acids or salts are present in

a concent1@1| n rangi ng fromabout 0.25 to 25 m% preferably fromabout 1
- to 20 Wt % cmﬁgu[gggﬁgqgﬁgyzﬁron1about 1to 18 mt % based on the solid
det ergent . ' : . _
OH-

15 2- hydroxyethyllmlnobls(methylenephosphonlc ac1d)
HOCH,CH,N [CH,PO (OH) ,] 27 _
dlethylenetrlamlnepenta(methylenephoSphonic'acid)

" (HO) ,POCH,N [CH,CH,N [CH,PO (OH) ] 51, ,
diethylenetriaminepenta (methylenephosphonate) ; sodium-

20 salt CoH(zp.N:Na,0p5Ps (x=7); '
hexamethYlenediamine(tetramethy1enephosphonate),

- potassium salt CyoH(zs.N:KO012Ps (x=6); '
bié(hexamethylene)triamine(pentémethylenephdgphonic
écid'-) (HOZ,)POCH2N[(CHz)sN[CHzPO(OH)Z] ,1;; and phosphorus -

25 acid H3PO3

' 'The-preferred phosphonate is aminotrimethylenephosphonic -
ac1d or salts thereof combined optlonally with
dlethylenetrlamlnepenta(methylenephosphonlc acid).

When used as a sequestrant in the invention, phosphonic

30 .-acids.or salts are present in.a concentration ranging
from about 0.25 to ZS'wt%, preférably from about 1 to 20

'Wt%,iénd most preferably from about 1 to 18 wt$% based on
the §olid detergent. ' |



W98/ 30662 o - ' - - PCT/ US98/ 00452 19 The
I-nvent -i,orw agsgo conprise a solidifying agent to create op@EQUsssder gent =
nass froma ‘bl'end of chem cal conponents. Generally, any agent or

conbi nation of agents which provides a remaisite degree 5 of
sol'idification and aqueous solubility may be used with ﬁh J-nvention. . A
solidification ageﬁ$Qn%PWﬁ§§ﬁQQNﬂ%ﬁi?%%ﬁ%%ﬁ@p5+ﬁ%n?c58 lgﬁgydgﬁi@gfgﬁbound

which inparts_a solid charagGts S sobwbhg elaracter of
the present” cHMp&EH oen%v\hsgo%"lgcf aceg ﬁerﬁlﬁﬂﬁ%@é aﬁ%%gus environnent. The
sol i difying aggrinif Rasiterdis. capénietaElly di apgnagegtbyprusi ng

solidification agents which have a relative increase in agueous sdfubility.
For systens waicobbirequiore ¢ sxgenfieorkich| RERYIE9SoRr AeqrdReter Seorse

di ssol ution an organi ¢ nonionic or,amde 1 rdeni n ;
appropri at®. Oﬁoﬁojﬁjgﬁe‘?aﬁe@ eaen%fa%ﬁ%%%%ssgg}lgg?P??yﬁggnbieg%fgﬁi c
solidification.qqe rs 50! Ul 8501 48pi 6aBg6A! ageal AR yULRA.

Conposi tions \XH%C nrwlaé; JbrgVéu;gEef(;ovm th th% present i nventéi on toyiJ/ary har dness
and sol ubi | it \sdidtst fwrdmesn lorgamic agr siearganioncompamdidanihdesh | auri c

di et hanol ami de, and stearic, di et hanol am de. ,Noni oni c surfactants ,have al so
been found t o imperts \arsehtd deRRERSESF ﬁaﬁéﬂ§s§°aﬁa°§8|&§%iﬁﬂ}R§kﬁy

combined with & COMNEL SHOLASoPLORNL CBEmPbYS L oRr WRBhY Bhlaleana hlateol

Noni oni cs 25 | IS ntron rnc e nonyl phenol et hoxyl at es,

linear alkyl algpivhs eéfiexybmhent. et tbeselduiifgipgopyleate may der dofiodsk
copol ynmers such™as the Pluronic[err] surfactants compercially available
from BASF Warfint teont3golled digpensing bir paépgneelFMEACAEATY 2R YDl €

as'hardenersiﬁﬁiéﬁ“§§§¥mécgefggi§glkgc%gaggoghtSgﬁ@kﬁ&y%%lubility}
| For systems_which-requife less agueous solubility or a
slower rate of-dissoiution an organic nonionic or.amide
15 hardening agent may be appropriate. For a higher degree
of adueous solubility, an inorganic solidification agent'
or a ﬁore solﬁble organic agént such éé urea.
. Compositions which may be used with the present
invention to vary hardness and-solubility include amides
20. such as stearic monoethanolamide, -lauric diethanolamide,
. and stearic diethanolamide. Nonionic surfactants have
also been found to impart varying degrees of hardness
and solubility when combined with a coupler such as -
propylene glycol or polyethylene glycol. Nonionics
25 useful in this_inventioh include nonylphenol
ethoxylates, linear alkyl alcohol ethoxylates, ethylene
,oxide/propylene,éxide block copolymers such as the '
Pluronic™ surfactants commercially available from BASF
Wyandotte. N
30.'. " Nonionic surfactants particularly desirable'as

hardeners are those which are solid at room temperature



WO 98/30662 : PCT/U898/00452 20 and

have an inherently reduced aqueous solublllty as a result the .
conbi nat iYW 9BPBeE62t he coupl i ng agent. Qther surfactants whi 8’8%456sed as
sol i difying agents include anionic surfacgants which have hlgh mel ting

points to provide a solid at the tenperature of application. Anionic
surfactants wi&hhhayeaheennhbeent 1yosiedusekiiladuechusdesdlivieidrity ky$ denzene
sul fonat e surfactants,. ‘al cohol sulfates, al cohol et her, sul fates, and al pha
ol efin sul f oneesslt Gefiekhr| gombinagdon mjth Fhey GeRRd nGdRtes are

~preferred for reasggﬁﬁg;sﬁg%t H%SPéc%f &,lhglc%ng(%g %’Q’rh%[eeof' Cﬁ ﬁ%ifgﬁh&”' c

surfactants are al ing d rgency, |cat|

wetting and CQ@?&H%E%B@%&%&% JeaiFRARtAl Imﬁcﬁl’l’f‘ﬂfﬁ@mmﬂf’
surfactants intClude N coco-3-am nopropionic acid and acid salts,

N-tall ow i nmebﬁnpgopbu_mnat tos plroyides angidligs at the temperature of
N-| auryl - 3-i-m nodi propri onat e .di sodi

car boxymet hy| aRPéé@é’&FLk’FI - NAgHL %W%W%J’ave been found
N- car boxynet h lgl- g&hﬁyl Igl(l%-eocit ?%%Clﬁydr]égammmg%um&gﬁéde

(1-car boxyhe rime yI anmon

(1-car boxyundsﬁ)frhbtamtshyIaamummdmm d@alcohol ether sulfates,
N- cocoam doet hyl - dr oxyet hyl gI ycine sodium salt, \
N- hydr oxyet hyans §£LP uaaml@é@rycﬁ I & Finm Saﬁenexrglly, linear alkyl

hydr oxyeth | aur am dg- S t and
" cocoani dd- %Pﬁﬂ?& ﬁ)‘fl 1%% n%g: sg%ll r;ﬁg%(% 12\/\% ons 2 Ok Sed a?flcycl iC
am nes, and t peie cglhexy at ed and sul fated sodi um sal ts,
2- al kyI 1- car boxynet hyl'- 1- hydroxyet hyl - 2-i m dazol i ni um hydr oxi de sodi um

salt or free aci d Wmpheitexilte c lanitfienionisy CFAPRANTYABEYRLISS0 o

hept adecyl . ﬁgz%u&singfﬂéi lnglﬁé;é¥H§§39”“§$9131f1catlon, wetting

and conditioning properties. Representative amphoteric
15 surfactants include N-coco—3—aminopropionic acid and
acid.salts, N-tallow-3-iminodiproprionate salts. As’
well ae'N—lauryl-3—iminodiprOprionate disodium salt, N-
cerboxymethyl—N—cocoalkyl-N—dimethylammonium hydroxide,
'N?cerbokymethyl—N—dimethyl—N—(9-octadecenyl)ammonium
20 hydroxide, (1-carboxyheptadecyl) trimethylammonium
hydroxide,'(1—carboxyundecyl)trimethylammonium
hydroXide; N-cocoamidoethyl-N-hydroxyethylglycine sodium
salt, N—hydroxyethyl—N-stearamidoglyeine sedium salt, N-
h&droxYethyl-N—lauramido-B;alanine sodium salt, N-
25 cocoamido-N-hydroxyethyl-p-alanine sodium salt, as well
| as mixed alicyclic amihes, and their'ethoxylated and
'sﬁlfated sodium salts; Z—elle-l*carboxymethyl—l—
hydroxyethyl-2- imidazelinium'hydroxide sodium salt or
_ free ac1d wherein the alkyl group may be nonyl undecyl,
3b .or heptadecyl Also useful are 1,1- bls(carboxymethyl)—

2-undecyl-2-imidazolinium hydroxide disodium salt and



2- undecyl - 2- i ni dazol i ni um hydr oxi de di sodi um salt and 21 oleic

aci-d- et hylweoesis@er ne condensate, propoxylated and sul fated sedinuvspdse =

Am ne oxi de anphoteric surfactants are also useful. This list 1s by no
‘means exclusive or limting. 5 O her2konposi ti ons which may be used

as hardening agents with the conmpqgsition of the invention include. ureg,

al so known as *ﬁwﬁﬁ%&'%ﬂBYg?ggaﬁ8§lﬁﬁiEﬁq%%ﬂf |13ﬁﬂﬁ?%é;%ﬁe§o?ﬂgle
through -an acigl, pf,ALEabbasuh’ 881 8ENt ArdhSO Jisefd!larfio i QUs i nor gani cs
which 10 either 1 npart solidifying properties to the present conposition
and can be praesBzctants presskdot abeéud .f oThdar rhyiisty itshdyalkal meanagent .

Such inorganic agents include cal ci um carbonate, sodiumsulfate, sodium
bisul fate, al l@¥G1wet¥Ee PRoLPRAEEBT-anhydrous. sodium 15 acetate and ot her

known hydr at abl e co d . a 0 V. eni or

bi ndi ng aggnt for a‘?@gﬁg?néoxﬁgg\gf‘ggéﬁgokg?g&]dg{é&r %gz&sgécgrr%%;iqﬁ%gn%l%
bel i eve the bigyhdgs ageth €REPELEPSsARidFDOENGhe GHRIMGEH BicDEgani ¢
phosphonat € conpound, sodi um carbonate, 20 and water. This carbonate

phosphat e wat errds ndahgoalgenvncas berbssdden eod wiadaresviwihich heave
e g e e eSS B ek irg iy 39 i 413 PR Pp o be
Concentyat on Sebieler {Rec0 deBraR L Mo e,
pr ef er abl yof r ceni et ihPawt - $ol dd2Fying¥prape rusts reftrealpnedemm about 15
w-%to 20 ME-ggmposition and can be processed into pressed tablets
- for carrying the alkaline agent. Such inorganic agents
include calcium carbonate, sodium sulfate, sodium
bisulfate, alkali metal phosphates, anhydrous sodium
15 acetate and other known hydratable compbunds. We have
also found a novel hardening oi binding agent for
aikaline metal_carbonate.detergeht compositions. We
" believe the binding agent comprisesaan amorphous complex
of an organic phosphonate compound, sodium carbonate,
20 and water. The_proportions of this bindinglhardening

agent is disclosed in copending U.S. Serial No.

which is expressly incorporated by reference

- herein. This carbonate phosphate water binding agent
.can be used in conjunction with other hardening agents
25 such as a nonionic, etc..

The solidifying-agents can be used in
concentrations which promote solubility and the
iequisiﬁe structural integrity for the given
application. Generally, the concentration of

30 sdlidifying agent ranges from about 5 wt-% to 35 wt,
preferably from about 10 wt-% to 25 wt-%, and most

preferably from about 15 wt-% to 20 wt-%.

This Sheet Has Been Reﬂlaced
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WD 98/ 30662 . . PCT/ US9S/ 00452 22 The
det ergent _conposition . of the invention may al so conprise a bleaching - .
sour ce. Bﬁﬂggﬁgyﬁéuitable for use in the detergent conpositrSFﬂFﬁ%Wgﬁ% any
of the well known bl eachi ng agents capabl g,of renoving stains from5 such
substrates as dishes, flatware, pots and pans, textiles, countertops,
appliances, floori mhe eistengdrtowionpasiticanst ytdanhgragtibes sapsalaboe.
These conpounds are al so capabl e of providing disinfecting and sanitizing
anti m crobi al comprdasy 8 Pleadhhing IPUEGHP | RtedPRes uhbAPLai EPEgUSest of
bl eaches i ncl yde ochl orites, | oritesl & | ospha
chIOroisocyan&Pe§%%gH%%%ﬁﬂ%é%ﬂfé@h%é%ééﬁﬁi%é%%ﬁ#%géﬁgngguﬁgg %gé% as

hydrogen per oxngen mr&&ﬁrﬂi,a@{@rmp@, oEtfemdPing stailkekebmed

bl eaches include those bl eaches which l'iberate an active hal ogen speci es
such as C§ er shchBreulrstirated 3s atisiBrs untibatwarel tpobs andnphhs,
encountered in typi.cal cleanin rocesses, Mbst p£§ferably, t he bl eachi ng

agent rel ease$eHEUIdET, FOURYCTHORDNI FRRIIINCEF st THPOT LRI usBEGE chlorine

‘rel easing ble ' / ' égﬁggiﬂ ride, b Lol hyp ride,
chl ori nat ed t%§g§§qﬁ;§% ;;%£§§§g%%}un1d C c#%?s%%?%ﬁ%ﬂ?%ie,egﬁ%%rinated
tri sodi um phogpkgiofin ds0 d e i | cHpRISDE Yo s Db ei dpod agdss infecting and

di chl or oi socyanurate, 25 pentaisocyanurate, trichloronel am ne,
sul f ondi chl or §andfigeng antimigeelal REfieacy | inyegantain, N -

R L

) | Cﬁﬂ orocyanuril c ac an ereo ecause

of their hi gh@i"yﬁ%hlaﬁﬁjiﬁ/éé,y GHIb Y e ShEsEhhfe@f pheashasekhe nost
preferred bl eaCching agents are the al kaline netal salts
chloroisocyanates, chloroamines, etc.; and peroxide
compounds such as hydrogen peroxide, perborates,
 percarbonates, etc. |

15 = Preferred bleaches include those bleaches which
liberate an active-haloéen species such as Cl,, Br,, ocl”
, or OBr under conditions normally encountered in
typical cleaning processes. Most preferably, the
bleaching agent'releases'Clz or OCl-. A nonlimiting list

20 of useful chlorine releasing bleaches includes calcium
hypochloride, lithium hypochloride, chlbrinated
trisodiumphosphate, sodium'dichloroisocyanaurate,
chlorinated trisodium phosphate, sodium
dichloroisocyanurate, potassium dichloroisocyanurate,

25 _'pentaisocyanurate, trichloromelamine,-sulfondichloro—
amide, 1,3-dichloro 5,5-dimethyl hydantoin, N-.
chlorosuccinimide, N,N'~-dichloroazodicarbonimide, N,N'-
cthroacetylﬁrea, N,N'-dichlorobiuret, trichlorocyanuric

| acid and hydrates thereof. Because of. their higher

30 .actiQity and higher bieaching efficacies the most
preferred bleaching agents are the alkaline_metal'salté

of dichloroisocyanurates and the hydrates thereof.



of dichloroisocyanurates and the hydrates thereof. WO 98/ 30662
PCT/ US98/ Ceneral ly, when present, the actual conc ' f
bl each so\glgébggg%;agent (in w-% active) may conpri se about %&@%%%ﬂvw - %
preferably about 1 to 10 wt-% and nost pgeferably fromabout 2 to 8 w-%
of the solid 5 detergent conposition.. The conposition of the invention may
al so conpri seenedefldani MpesuPraAsHit, Jhe ACTIRhaFNERMFRFELBRPBSi tions. A
- defoamer is a_chem cal conpqound wi.th irop. - hj nce

sui tabl e forb?@@ﬁg}ﬁgqﬁﬁ?:ﬂf %ﬁe_EI$§§;Q§ %r%?gf%gigéﬁf b#ﬁg?igé
hydr ophobi ¢i Ly 62N ohe RIPVIEISH -1y, Jr-f&PRbLY i sboettioroolot we-gyl eeid e.
For exanple, an-aromatic al kyl or alkyl group, an oxypropylene unit or
oxypr opyl enemebai pre@eratdiar fvomldydwene2 functivhat gfotpe sphéd t han
oxyet hyl ene 15 provide this hydrophobic character. The hydrophilicity can-
be provi ded Bptexgenty |camPafitiCn chains, bl ocks and/or ester groups. For
exanpl e, organoph hat e estars,. saft p o a o] ghp&- ups
all provide hydro@%%;QFQé%%ﬁ #%?1é?d%‘%aﬁ?ﬂ%ﬂggéﬁt@agogl%échaI %gé)
def oaners arg pRERMMiIGPdictant agsefali YR pakyweshihgvi ng hydr ophobic
groups, blocks or chains and hydrophilic ester groups, blocks, units or
chai ns. Fbmemempaaﬁtiﬂnﬁ-(ﬁﬁi%%ﬁ@ﬁmmﬁ hﬁpﬁo?b?mécagf68W8P§n§r¥%£hy9-known.

Phosphat e est | so sui tapl e f 25, ' F
ool o st BYSTSPRORE TONIARRI RS (PO BT EnFRAFAPLR ERD, £PRuRdRY Tne TOL
rangi ng ]1;(5 0ms£attb§]ﬂgcﬁgt%f09réwiﬁaf$a{m_l esehthapatBphebieyeli eaphesphates, M

Is an alkali me I's an organi.c group or M with at |east one R
bei ng an or g@icsrigiedliby Uah @keaphilic portion of the molecule. For,

example, an aromatiC'alkyl or alkyl group, an
oxypropylene unit or oxypropylene chain, or other
oxyalkylene functional groups other than oxyethylene

15 provide this hydrophobic character. The hydrophilicity -
can be provided by oxyethylene units, chains, blocks
and/or ester.groups. For example, organophosphate
esters, salt type groups or salt forming grbups all
provide hydrophilicity within a defoaming agent.

26 Typically, defoamers are nonionic organic surface active
polymers having hydrophobic groups, blocks or éhains and
hydrophilic ester grouﬁs; blocks, units or chains.

However, anionic, cationic and amphoteric defoamers are
-also known. Phosphatevésters are also suitable for use

25 as defoaming agents. = For example, esters of the formula
RO- (PO,M) ,~R wherein n is a number ranging from 1 to
about 60, typically less than 10 for cyclic phosphates,
M is an alkali metal and R is an organic group or M,
.with at least one R being an organic group such as an

30 'oxyafkylene chain. |
Suitable defoaming surfactants_include ethylene

oxide/propylene oxide blocked nonionic surfactants,



30 oxyal kyl ene chain. ‘Suitabl e defoam ng surfactants include.ethylene

oxi de/ propyl ene oxi de bl ocked noni-onic surfactants, WO 98/ 30662

PCT/ US98/ %?ﬂ”ﬁﬁz fl uorocarbons and al kyl at éd phosphat e estBET/USHHNAS2
present defoam ng agents may be present in a concentration ranging from
about 0.1 wt-%to 10 wt-% preferably fr dfh about 0.5 w-%to 6 wt-% and
nmost 5 pref ef abdYoks PBbABOMARAG LlaVky Yatedd phos¥nah o ke teamosiwian. DETAI LED
DESCRI PTI ON OF THE DRAWNGS Figure 1 is a drawing of a preferred enbodi nent
of 10 the pagiegsentsoliefioanbng dgentgemayldeobreisentnientd on. The det er gent
has a unique elliptical ,profile,with a pipched ist. ,This _profile ensures
Chat thi's bl eanePrkEat t8hoF engint: Lppnl PPEEal i M Jos rtores oo

di spensers t c spRAdE ngl apeg pign ' elliptica
profile IocaD?%%B%%gb?ﬁeegéﬁigggﬁgcg'geﬁgrgegfﬁGwﬁQgﬁgaﬁ%gagﬁg:of any solid
bl-ock det sr ggste hawalbyyt Brosmsappati b whesmaokdt wi-&cef The shape of the
solid block ensures that no unsuitable substitute for this material can
easi |y be pl e@@PPHtBLPRe di spenser 20 for use in a warewashi ng machi ne
1n Figure 1 the overall solid block product 10 is shown having a cast solid
bl ock 11 (reveal ed by the renoval of packaging 12). The packagi ng incl udes
a |l abel 13 adhered to t khgmpas ks o vy foy v apPAwtNEan easily be
renoved 25 using a weakened tear [ine ure ltne or 15a

i ncorporated in th&igmapplngs Thdrawivgordgadpaefiexredh epfbadiamentverf i on

provides gn UigerSiaR9589 85158% 88k ue¥a oYW T thi i fiiEhtion.

The detergent has a unique elliptical profile with a

pinched waist. This profile ensures. that this block
with its particular profile can fit'only spray on
dispensefs that have a correépbhdingly shaped pinch |
15 waisted elliptical profile location for the solid block
detergent. We are.unawafé.of any solid block detergent
havihg this shape in the markeét piace. The shape of the
solid block ensures that no unsuitable substitute for
this material can easily be plaéed into the dispenéer
20 for use in a warewashing machine. In Figure 1 the
overall solid block product 10 is shown having a cast
- solid block 11 (revealed by the removal of packaging
12) . The packaging includes a label 13 adhered to the 
packaging 12; The film wrapping éan easily'be removed
25 using'é weakened tear line 15 or fracture line or 15a
incorporated in the wrapping.

The foregoing description of the invention provides -
an understanding of the individual components that can
be used in formulating”the.solid block detergents of the

30  invention. The following examples illustrate the

-preferred embodiments of the invention, the agueous



be used in fornul ati ng the solid block detergents of the 30 invention.

The fol l-owypdsasapp! es il lustrate the preferred enbodi nents
i nventi.on, the aqueous WO 98/30662 - ' _ f&n@@ﬁmman

PCT/ US98/ 00452 25 surface tension and Waxy2ssoi | cleaning praperties of the
I nvention and contain a best node. In the manufacture of the detergent, a
dry bend powdeuxiac®et aRgiopyapreNartgSpokdSle@rdsvh HFomer§ifd g gthe

conplete-fomﬂH£§é£¥&?$igﬁ&gcgﬂggﬁgignbgsgagxggrpre- adsorbed onto dry

conponent s or “‘encapsul ate rror t0 m Xing. onerated materials can be

nmade using known techAntHdefanifdagdukBNBIt thel HeYgert, Ure dfy thengol i d
detergent of the invention, ‘the ingredients are mxed 10 toget her at high
shear to formprovwidstaani bel padachygbhendiognposydersd weampsinents into

ingredients are distribputed substanti al evenl,y thrqughout the mass. The

Mt are 155t nh GERhaPEeEeFRUIRERE  x MG I ARSI F RS B9l d. or
ot her Cont ai Nefgs Mot bHEbNErkNEomBonBit kUl MAJNA deiP prigelsably.
the m xture is cast or extruded into a nold or othér packaging system that
can optional | ypisbithg pr eAggabhyrabedunatead ad sdicape ise malde Udleng okposnt i on.

The tenperature of the m xture when di scharged fromthe nixing systemis
mai nt ai ned 20 techniguest fpd| sgripmeRkbl e Inh@apufaatane afe thastsetid

Mot ure. prer dstrgaeth e I8 LA LR bRE e S are el Yad e Ag

anmbi ent tegperadgiehe AbaHt n8gn56hekk] o Foehealhpbstaeitiadd~A5[err] C. The

25 conposition 1s then allowed to harden to a solid formthat may range

froma | ow derdsinggenpouagechsketenal| whisireinc Alek ingnesiisndre\at® a hi gh

density, fl-Jseq:listributed substantially evenly throughout the mass.
The mixture is then discharged from the mixing system by
casting ‘into a mold or other container, by extruding the

15 mixture, and the like. Preferably; the mixﬁure is cast:
or extruded into a mold or other packaging system, that
can optionally, but preferébly, be used as a dispenser
for the composition. The temperature of the mixture
when discharged from the mixing system is maintained

20 sufficiently low to enable the mixture to be cast or
extruded_directly into a packaging system without first
cooling the mixture. Preferably, the mixture at the
point of discharge is at about ambient temperature,
about 30-50°C, preferably about 35-45°C. The

25 composi;ion is then allowed to harden to a solid form
that may range from allow density, spénge—like,
malleable, caulky consistency to a-high'density, fuséd
solid, concrete-like. block.

.- In a preferred method according to the invenﬁion,
30:  the mixing system is a twin-screw extruder which houses

twouadjaceht parallel or counter rotating screws

designed to co-rotate and intermesh, the extruder having



solid, concrete-like block. In a preferred nethod according to the
invention, 30 .the mxing systemis a twi n-screw extruder which houses two
“adj acent WO98BPER or counter rotating screws designed to c&GEYSEOMAq

i nternesh, the extruder having 26 nul té’ﬁl e ingredient inlets, barrel
sections and a discharge port through whi'‘ch the m xture is extruded. The
extruder ray hattygdee fagrevaspheinQre sor baymelf emttdonorueyiag sections
for.-receiving and nmoving the 5 ingredients, a conpressjon section, mxing
sections wit hdiachanget popér shaoaghywhdaly &hedisrawe s @xtsidedon to
shape the detergent solid, and.the ljke.. Suita tw -sc r S can
be obt ai ned cBﬁﬁe?ﬁFﬁPpﬁraWﬁyiﬁﬁ%lﬁgﬁknfé%«ﬁﬁé%§1%Mh é%cbfgggﬁ%dg gﬁb.
62nm Buhler 10 -M,3@ iﬁgy@é'&*lpd! FS At ddSA n PRI ThA i@ e é | ons such
as screw confrgura |ox, crew pitch, screw speed, tenperature and pressure
of the bany el iﬁ?@éaﬁ:ea:csshaarcompmeu@mutsecaﬁs:mf nining xseceionat ¢ith
content, die hole dianeter, ingredient 15 feed rate, and ,the Ii may be

€,
vari ed as desvVasying AepReratuTest RHLIPILR AR Sh83ectd VA HrdTesiPAg of

ingredients to -forma substantiall n 1 qQuq r seni id
‘mixture in vm??i?hs["ﬁ‘gei %&eeéil%grﬁr?ear%ée & _s% i bu edé%ggl yé)'t h‘r%t% %ﬁtié To
facilitate pregeasisedesd exdirudea grictdninee Wit inddecanthetictbal 1yt ahd
preferred that the viscosity of the m xture is nmaintained at about

1, 000- 1, 000, 0@AcdRdel foroexampls), Buhtkeptiag MpdehiRit S2m0o-BBD1OKO cP
(5-200 Pa-s)._ The extruder_.conprises .a hi shear screw 25 configuration
and scr ed#&onltefon 5%}9‘9% gﬁﬁ’é}ﬁs‘?‘i"’} Q‘Lﬁ‘]‘(forward or reverse) and speed
effective to achi eyghi@ion conditions such as screw configuration,
| screw pitch, Screw'speed, temperature and pressure of
the barrel sections, shear, throughput rate of.the
mixtdre, water content, -die hole diameter, ingredient
15 feed rate, and the like, may be varied as désired in a
barrel section to achieve effective processing of
ingredients to form é substantially homogeneous ligquid
or se;i—solid mixture in which the ingredients are
distributed evenly throughout. To facilitate processing
20 of the mixture within the éxtruder, it is preferred that
the viscosity of the mixture is maintained at about
1,000~1,000,000 cP, more preferably about 5,000~200,000
cP. '
The extruder comprises a high shear screw
25 configurétion and screw conditions ‘such as pitch, flight
(forward or reverse) and speed effective to achieve high
shear processing of the ingredients to a homogenous
mixture. Preferably, the screw cdmprises a series of
elements for conveying,.mixing, kneading, ‘compressing,
30 | discharging, and the like, arranged to mix the
ingredients at high shear and convey the mixture through

the extruder by the action of the screw within the
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shear processi ng of the ingredi ents to a honbgenous m xture. Preferably,

‘the scre%g,gg;gggées a series of elements for conveying, m §ci%gsdkRead Ng.
conpr essi ng, di.scharging, and the like, arranged to mix the 1ngredients

at high shear and convey the m xture thra@amh the extruder by the action of

.the screw within the 27 barrel section. The screw. el ement rgragobe a
conveyor - tyﬁmmbvﬁe%tb@éidl eThesFEReVa CHERENEnJaYc PEW2 &ﬂi“t ¥Tke. A

preferred screw speed is a m .p rahbl.y &pm -5
Optional Iy, HeRT nigFERY B %%%ggeéggléﬂ V E%ft%t)rgﬁt e d agj acent 1
extruder to apply, OrArﬁf’@f@rB@@tstBeQr dpeetiolebtawolmtazd)e&%ed:ﬁm,rrperature

profile in the extruder. For exanple, an external source of heat may be
~applied to ongreferaibkybalboet 48clphbnspnf the 10 extruder, such as the

ingredient inlet section, #he flng out | et and the |I(§%

i ncrease Bl uidity @ptipRakiye pgd EtPfJnSng’T 6’&? rtggqqt’?'tﬁf % on or
from one_sect) Sliat 83084 0knt Otn8! ckigubichale DUTEAly SACUIALILINED Lhe

- di scharge pof? era the t enper at ur e ~of the m xture during
processing i "t?i:&'é‘f nﬂoabbtB@ndaSdbeﬁ.gedpcmetnpelmtma:mtpmofadeatlmrtlbeI ow t he

nmel ting tenperature of the ingredients, preferably at about 50-200[err]C.
In the extrudextrudieract Fos 9¥amﬁéenoﬁﬁtﬁﬁ&Q§EQ%N%ﬂYrQﬁ e REAE RRY i x

th di d. { th t t th trud
W th consi dor s SRR} L84 Fe. OBeobk, Mete, Jgudl, HEGRRS U Ml ¥ 8000

0F—"?essure ma e I'ncrease out 6,000
psig . (411M’a)ex@fﬁ‘&@{:abEﬁcﬁeh%eﬁea%@tre@ﬂe'i& A1 Esféd&edhkPohe in one or

nore bariel sections fo 25 maintain the mxture at a desired viscosity-
| evel or at final outlet section, and.the like, to increase fluidity
of the mixture during processing through a section or
from one section to another, or at the final barrel
.section through the discharge port. Preferably, the
15 = temperature of the mixture during processing including
at the discharge port, is maintained at or below the
melting temperature of the ingredients, preferably at
~about 50-200°C. |
| In the extruder, the action of the rotating screw
20 - or screws will mix the ingredients and force the mixture
through the sections of the extruder with considerable
pressure. Pressure may be increased up to about
| 6,000 psig, preferably between about 5—150 psig, in one
or more barrel sections tp'maintain the mixture at a
25 desired viscosity level or at the die to facilitate.
discharge of the mixture from the extruder.

The flow rate of the mixture through the_extruder
will vary accordinghto the type of machine used. In
general, a flow ﬁate is maintained to achieve a

30 residence time of the mixture within the extruder
.effegtive to provide substantially complete mixing of

the ingredients to a homogenous mixture, and to maintain
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. the'die to facilitate discharge of the m xture fromthe extruder. The flow
rate of the m xture. through the extruder wll vary according to the type of .
machi ne UWO®8/3066230 general, a flow rate is maintained toPiaWWQ%&' -
residence tinme of the mxture within the _extruder effective to provide
substantially conplete m xing of the i ngrzgdi ents to a honbgenous m xt ure,

and to maint gl '%?EQ I 30682f11id consistency effective for
PCT/U898/004§%ﬁ5én% e n?xture at a fluid consistency effective for

conti nuous mgdntimusheviehking andresenhualosrtiusiort fremthigout premature
har deni ng. Wien processing of the ingredients.is conplete, the 5 mxture
‘mey be di schatigeenFe owi EheubxPFEBRFUERr BRGASPABIdi scharge port, preferably

a shaping die for the p sj.de of | ress I e
i ncreased at the aplsrég(; aégggg%??ﬂéob?a};’?%i ﬁgggeg§?rﬁggi g% gbﬁ he n%a'xt%t}}ée), to

al ter thesappeatanse mhytbe @xtchdaged feoml@heexammeert dheoouyid the to
make it snobother or grainier in texture as desired, and the |ike. The cast

or extruded ctigpdsatgenpevbnt paeferabivensshaping: digador fhgamrodurt
cooling and/or the chem cal reagiion_of the ingredients. . Jdification
process 15 REtFide PFB%?‘&Jﬁe nﬁhﬁt Erfgsgﬁguf“a % sg’u?%, 4 %gfgﬁd |én<g_,a{¢ or
exanpl e, on IéﬁésafgcﬂgrPerﬁﬂﬁttBrfﬁéﬁaﬁﬂﬁﬂec@ﬂﬁﬂﬁﬁéﬂdeoﬂﬂﬁhé ngredi ents
of the composition, the Tenperature of the conposition, and other |ike

factors. Prefmisbhye,the edserothextppeadancepedi tthen exgaudafe, Zer or

begins to harden to a solid formw thin about, 1 mnuyte to _abqut. 2. hours,
pref er abl9 abR¥AMBlE; nGPe&XPEREhdbY ’f°h5’ﬁ$‘f3 ﬂ'ltefsé'}oé%l ral?orutgrf"'rﬁlh?fe to

fabOUt 20 in texture as desired, and the like. : '
The cast or extruded composition eventually hardens
due, at least in part, to cooling and/or the chemical
reaction of the ingredients. The solidification process
15 may last from one minute to about 2-3 hours, depending,
for example, on the size of the Cast or extruded
‘composition, the ingredients of the composition, the
temperature of the compositién,'and other like factors. -
Preferably, the cast or extruded composition "sets up"
20 or begins to harden to a solid form within abéut 1
 minute to about 2 hours, preferably about 5 minutes to
" about 1 hour, preferably about 1 minute to about 20
minutes. o
The above specification provides a basis for-
25 understanding the broad meets and bounds of the
"~ invention. The following examples and test data
| provide an understanding of the specific émbodiments of
'the invention and contain.a best mode. These examples
are not meant to limit fhe.SCOpe of the invention that has
30 - been set forth in the foregoing description. Variation

within the concepts of the invention are apparent to those

skilled in the art. . _



m nut es.. The above specification provides a basis for 25 ‘understanding the
broad neets and bounds of the invention. The follomﬁn EQJ 5:zand

t est daté“@%%ﬁ?ﬂ@ an understandi ng of the specific errt)odlrren‘tﬂ?"i"a ”@ﬁ
invention and contain a best node. These gxanples are not neant to limt

t he scope of the invention that has 30 been set forth.in the foregoing
description. Variation within the concepts of the invention are appar ent

to those skilled in the art. WD 98/.3066

PCT/ US98/ 00452 29 Exanpl e | PROTOTYPEEXBBRIEAEIE 1 The fol | owing fornul a:
'12.40 % Water 2.5 % L ri sing a Benzyl capped,
linear lerr] al cohol 12.4 nol e—e{Q-ES?y. otlae/ vt e RS A
Defoaner 4.5 % rthe fodINbAYndl ifedmaimatot ri met hyl ene phosphonic acid,

pent asodi um salt 48.528% Dense Ash (anhydrous Na2C33) 30 %

Sodi um tri pol yphosphate 32wd® &xtruded fWakedn extruder at a tenperature of
about 55[err]C formng a §O|Id bl ock detg gent havi n
h p

ki | ograns. The extruder d°2 |ngred| ent PR&ontf f:ﬁg‘pﬁlrsg'tngp@rt erfu%%f,dry

i ngredi ents |nclud|ng 10 the anhydrous ggﬂbga1cg&ggggt@iogpeafgghol
surfactant,

12.4 mole ethoxylate

. 0.5 % ABIL® B 8852
1.572% Defoamer
4.5 % Spray-dried aminotrimethyléne

phosphonic acid, pentasodium

salt
48.528% Dense Ash (anhydrous Na,COj3)

30 % _ Sodium tripolyphosphate

was extruded from an extruder at a temperature of about

55°C forming a solid block detergent having a mass of

about 3.0 kilograms. The extruder had 2 ingredient

ports. In the first port, the dry ingredients including

10 the'anhydrous sodium carbonate,-the ABIL surfactant,
sodlum trlpolyphosphate, the amino triethylene
phosphonlc acid sequestrants and 2/3 of the nonionic
defoamer material were introduced. In port 2, the

._liquid ingredients including water, the nonionic, and

15 1/3 of the nonionic defoamer-compoSition were added.

The extruder blended the components into a uniform mass.

After exiting the machine the blended mass hardened 1nto

a solid block detergent.

¥



sodi um tri pol yphosphate, the am no triethyl ene phosphonic aci d sequestrants
and 2/3 of the nonionic defoaner material were introduced. ort 2, the
li qui d i YOS8BeRs i ncl udi ng water, the nonionic, and 15 1/P§3 6?”’%455

noni oni ¢ def oanmer conposition were added._ The extruder bl ended the
conponents into a uniformmass. After exr? ng the machi ne the bl ended mass

hardened into a solid bl ock detergent. WO 98/ 30662

PCT/ US98/ 00452 30 Exanple Il 3.208 % Water 2 % : A Benzyl
capped, linear C[err] alcohol 12.4 noExamphexylate 2 % -
PLURAFAC[ err] RA-40 0.5 % Silicone (SILVET[err] L-7602) 1.572%

Def oanmer 4. 390% 2- phosphono-butane 1, 2,4- tricarboxylic acid 3.250%
NaCOH, 50% 43.28 % 3. 20§og|unlcarbonﬁg e(ranhy '33.5 % Sodi um |
tripol yphosphate 6.3 % hydr oxy propyl cellul ose- coated (10%

chl orinated i socyanaurate encapsul ate 5A Benzyﬂxamp@d vﬂamemdeCﬁsua cast
solid. Exanple Il and each of the detergents in Table were prepared as a

solid block as a prototype by conbini ng& Qﬁﬂ¥§h4ﬂﬁgﬁqrﬁﬁhﬁﬁ¥ﬂ§ﬁﬁasher

wi t hout formng a solid. Th| met hod si e spensi ng of a cast
solid into the dish 10 ﬁ%chlne The f&ﬁkh?%tlon |n9Exanple | was used as

a basis for the prototypgp gngfable 1. fsandchd VEELWET® L-7602)

1.572% - Defoamer .
4.390% : 2-phosphono-butane 1;2,4—
o .tricarbokylic acid
3.250% NaOH, 50% |
43.28 % " Sodium Carbonate (anhy.)
-33.5 % - 'Sodium tripolyphosphate
6.3 % hydroxy propylcellulose-

coated (10%) chlorinated

isocyanaurate encapsulate

5 Example I was made as a cast solid. Example II and
each of tﬁe detergents in Table 1 were prepared as a
'solid block as a prototype by combining the ingredients
in the.dishwasher without forming a solid. ‘This method

"~ simulates the dispensing Of'a-cast_solid into the dish
10 machine. The formulation.in Example I was used as a
basis fof the prototypes in Table 1. Example I was
repeated as a Prototype ‘I. Prototype II was-made by
increasing the concentration of the Téble_l listed
sﬁrfaCtants. Prototype III'was.developed by
15 substituting the listed surfactants for the surfactants
| at ghe concentration listed in Prototype I, etc. Each
test sample was prepafed by adding a measured quantity

of either the solid block or each individual ingredient



repeated as a Prototype'lz Prototype Il was made by increasing the .
concent ratywosbsdene Table 1 listed surfactants. Prototype | Nﬁﬁ%mo -
devel oped by 15 substituting the l'isted surfactants for the*é%r acté%ts at
the concentration listed in Prototype I, egg. Each test sanple was prepared
by adding a neasured quantity of either the solid block or each individual

i ngr edi ent 80 momeaswaad amapfdmy tgf ofatex ekn i Bhe heesbsvaghsfanknikot o
nodel a cl eaning solutiqn _derived from contacting.a fornu]ated detergent of
the i nvention WPERInA 61 3PEL GV EHRR Ao LR 1T 28 SPPREGEER 6f a first
5 noni oni.c sUugban 33k ANt IRFA SN LnPdAt LONEYEORT RhBLRY surfactant
were nmeasured using solid block materials and prototype detergent solutions
prepared as shown .i Fhexaryillesemaaral |grofemet idookf detleieedt sfand flikst
prototype solutions were used in cleaning ware 10 containing, lipstick soil.
The test wd cBRBACPEF SHLHFIHRYE AMDR LR RIPLORLSt SPLEERREr es 15

A 10-cycl e spo il m. | tﬂﬂﬂ .k i t AU 0
conpar e forml %gn&agn&n%r %u?%%er si"sn%)lfs%r oér nu %Z‘Bﬁgﬁﬁérs%?ge?’g%&ﬂ est
conditions. |Nphlegib@% Al GBIy Gd’é'teﬁé@r@ﬂ-éd_aD&ti@KsSb@éPﬁQe@n@s
m | k- coat ed, Libbey gl asses were washed in an 20 institutional dish
machi ne (a Hobahbw@- 44) Bxegwles Iviand allab Bee | bhodkt detesgentst engent

f la. M1k ti t ed, by di ppi i n_whol i1k
and condi {1 oni e RESSEIIRE S e IrEEs et o) ALESEEBR: Pefeana oot
RH. The confenthathGn3n®f 1936t idat 4gent WBHE Los¢B) 8k akordueeist alling

t hroughout the 10-cycle test. The lab soil used is.a 50/50 conbination of
beef - the following protocol. - . o

Test Procedures

15 A 10-cycle spot,'fiim, protein, and lipstick
removal'test was used to compare formulas 1 and 2 and
other similar formulae under different test conditions.
In this test procedure, clean, clean-lipstick stained
-and milk-eoated, Libbey glasses were washed in an

20 institutional dish machine (e.Hobart C-44) together with
a lab-eeil and the test detergent formula. Milk coating
were created by dipping clean glasses in whole milk and
conditioning the glasses for an hour at 100°F and 65% RH.
The .concentrations of each defergent were maintained

25 constant throughout the 10-cycle test.

The lab soil used is a 50/50 combination of beef
stew and hot point-soil. The hot point soil is a
greasy, hydrophobic soil made of 4 parts Blue Bonnet all
vegetable margarine and i_pert Carnation Instant Non-Fat

30 milk powder.

- L | This Sheet Has Been Replaced
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stew and hot point soil. The hot point soil is a greasy, hydrophobic soil
made of 4_parts Blue Bonnet[err] all vegetable nargarine and 1 part

Car nat i on WR30662 30° Non-Fat ni |l k powder. 32 In the testCTRBN00452

m | k- coated, stained glasses are used to tgst the soil renmoval ability of
the detergent fornula, while the initially“clean glasses are used to test
the anti-redepositiien td lddsit  oft Hhanidek-ecoetdéd p $oaméed. gPhskbe ame of the
test, the glasses are rated for spots, film protein, and |ipstick renoval.
The rating scaised & @Rt the ik Fremyeah@hhbibesef able sdgeprgente wor st

results. The ta roduq_g&rb t hi.s 4 T4 e | (g | ﬁ%-lo bel ow i n
Table 1. In _ﬁé'.m[ _’e,W . ef)zg: % %'sl%ﬁriae‘{% (g%‘te_%al%g jn%%%% Fa SFegagf)i cul ar
use. concent r atie@RS M Sii-deRRpowitei dresdisth {0 sgrégeegéeasyentat room
tenperature and 160[err]F (71[err]C) and |ipstick renoval profocols using a
one cycl e @andfarmuda.o tAdn theclend exff tise tesfuenthe glagses]are featep VO
98/ 30662 - ) , . PCT/ US98/ 00452
for spots, film, protein, _alnd lipstick removal. The
rating scale is from 1 to 5 with 1 being the best and 5
being the worst results. _ |
The data produced by this experiment is displayed '
10 below in Table 1. In the table, surfactants in the
detergeni: formula at particular use concentrations and
soil load were tested for surface tension at room
temperature and 160°F and'lipstick removal protocols
using a one cycle and a two to ten cycle test seqﬁe_nce.

15
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35 Descriptions of the Surfactants Used and Their Mnufacturers LF-428:
‘Benzyl etygrogBheed Clerr] linear alcohol 12.4 nole 5 et hoxyp@fBsdsipgsab) ;.
Plurafadc RA-40: Modified ethoxyl ated straight chain al cohol (BASF Corp.):
Sur f adone LP-300: N-dodecyl pyrrolidone (I'nternational Specialty Products);
Monawet Mr-70: Di-tridecyl sodium sul fosuccinate, 70% (Mna |Industries
Inc.); JAQ Quat: 10 - ‘N-al kyl (3% C[88r], 95% (err], 2% Jerr])
di met hyl benzyl annonlun1chlor|de di hydrat e (Huntlnqton : Abil B 8852,
8847, 8878, 8873; e ©340: PonS|onane pol yet her | copo| yjner s
(Gbldschn1dt Cheni por ati ¢gn).; Sif wet |L- 7602, |-7210, |-{77:
Pol yal kyl ene oxi de pd 15 - dinethylpolx§illﬁahe§4(Jnion Nbide
Corporation); Tritaoj = ATkyaryl jpol ydther |TUni pn Car bi e :
Corporation); Trita - Madi fied pol et hoxy adfuct (Un|jon Carbide
Cor poration); Fluo FO=—C—Fruvorrateg—atkyt—potyoxyethytfermre—ethanol s
(3M Conpany) 20 Tej ) Giyceryl nnnclaur#te (ol gschm dt Chenica
Cor por ati on) Tabl e gat es g4 rough| corrlel atijon bgt ween a}ljow surface

t ensi on ‘and i npr.ov 1S0i T diPeani niJ” prdpertiles. V@ hdve {ound thgt when

the surfactant 25 hi evds a suffacq tengi on thaf neasuyes | e$s than
HF,HMTﬂ&4$&4wLmHmLMAn
hsti G

N

about 30 dynes/cm

YL U7

A—ah—
al kal i ne detergent ¥ n renove |i k soifl with ¢therjspils mﬂthOut'
redeposition in agsg cle. 30 ThHe forjegoi hg gpecitifation,
exanpl es and dat a=’p ¢ sBun& basi B f orfQuindegst antgi ng t hé2Skchni dal
advant ages of the%i | : Hox(jﬁ/er,' R nce& he [Mnvei ¢ calfPdnpri §e a
variety of enbod|£E§ i nv ntion.fesi#es in thejcl i ms lhef ei naf tjer-
appended. =k :
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VE CLAIM 5 1. An al kal i ne detergent conposition conprising; (a) an
effective_soi.l renoving amount of a source of alkalinity Qqqﬁy ' 4fﬁodi-um >
“car bonat €} 0@%) an effective soil renoving amount of a nohnionic surfact
ant bl end conprising: 10 (i) a nonionic surfactant conprising a
hydr ophobi ¢ group-and an - (EO[err] group, wherein x is a nunber of about
1 to-100; and (ii) a nonionic silicone suypfactant conprising a hydrophobic

silicone group and a pendent 15 - - hydrophi | i ¢ pol yal kyl ene oxi de
group, wherein sodi ; e ST ThE SPrespgrece gr arkarijnity and the
detergent exhibite waxyt ffatty -soil novi g dapacifty; wherei'n the
detergént i n an aqug utionjephi bits a s|i®jf ace|tedsionjat 20 anbient
room t enperat ure of n 0. 30" Nf™ |2. T detfergént df claim1l
wherei n. the detergers ises @ poltd Bl ock]hWaving a jmass Jof at | east 100
grans. 25 3. The det}E Hm-2Lwheérekn

S 21 t+ergent—{i s packaged
within a flexible wi 4. The| detfer gent i

_ e m 1 congrising a
powder. 30 5.. The }jas t of |glei Q1 [gONMPLE a pelletf. 6. The
detergent of claim 1 -+ t he 9|+ i ¢¥dng—sur | “hals* t hg fornula: 35
Rlerr]Si-O (R err] Sig (Rlerq]BiOf[enr]-S PH

*
% o el I % &l@ g
& &R |8 |R D s |
R nje | (& Blo T |8
= Y R b N Y B = IR

ized after the surface tension measurements. Some data are deemed unreliable.
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37 wherein PE represents -CHerr]- (CHerr])[err]-O (EOQ (POferr]-Z[err]
X I's a nugirdsdobet ranges from about O to aboat 100, y is:appy ngﬁggt
ranges fromabout 1 to 100, pis O te 6, mand'n are nunbers t range
fromabout O to about 50, mtn>l, and Z repsesents hydrogen or R and each R
I ndependent |y represents alo er (O l. 1 The detergent of
clai m1 wher ePBSEE 3QNSe O - - ERSEE net al

hydr oxi de. 8. _EEEEQEQEL&EEEnt of cIa|n1 1 mhereln the source of 15
alkalinity conprises an alkali nmetal carbonate. 9. The detergent of claim
1 wherein the detergent additionally conprises a hardness sequestering
agent. 20 10pLp-ibg:detigsll «tfhext afind aOfjenellinkthe gilldotele 14 afd Bt
has the fornula; 2 whereji.n x rgpresent a nunber

. lerr
that rang&s fP&HP&B&@FQJQQFQﬂiﬂh'JRkPr%ig% it MAdmbeRdt hat ranges
from about 1 Lenakoeyt +Hd stdA4hd émr?smoﬁwﬂbmsthe&réo)lndependently

represent nunbers at range from about O to about b >1and R
i s hydrogen oSuafbdwee (E=09:) A+dadeaul Pﬂheohedengehlnbérnbaummhl

wherein the n nlon urf ac t_\CO ses ar hol 0X te or an
al kyl phenol et 8?§Il ng&Hf‘Qsdét gpg%a e%faM&(':l'g(?m 18 Fédﬁ %’rh‘r (Sﬁl ric
10 surfact antsummummaa;éqem Qepe K wstFiés neAE. pf conol QGatq 16 nol e
et hoxyl ate. 13. The detergeq; of clgkg19 wherei n thg sequeit ant
10 N-alkyl %_Cu, Cisr 2% Cy¢) dimethy enzyl
‘ammonium chloride dihydrate (Huntington); Abil B 8852,

8847, 8878, 8873; Tegopren 5840: Polysiloxane polyether

copolymers (Goldschmidt Chemical Corporation); Silwet L-
7602, L-7210, L-77: Polyalkylene oxide-modified
15 dimethylpolysiloxanes (Union Carbide Corporation);
| Triton CF-21: Alkylaryl_polyether (Union Carbide
Corporation); Triton CF-54: Modified polyethoxy adduct
(Union Carbide Corporation); Fluorad FC-170-C:-
- Fluorinated aikyl polyoxyethyiene ethanols (3M Company)

20 Tegin L-90: Glyceryi monolaufate (Goldschmidt Chemical
Corporation) | | |

Table 1 indicates a rough correlation between a léw
surface tension and improved“waxy soil cleaning
properties. We have found that when the surfactant

25 blend achieves a surface tension that measufes less than
about 30 dynes/cm at 160°F, and that the surfactant
blend in an alkaline deteigent block can remove iipstick
soil with other soils without redeposition in a single
cycle. . _

30 The foregoing specification, examples and data
provide a sound basis for understanding the technical
fadvantages of the invention. However, since the
invention can comprise a'vériety of embodiments, the

invention resides in the claims hereinafter appended.



conpri see an amino trial kyl ene phosphonic acid sodium 15 salt. 14. The

. detergen f: m-9 .wherein the sequestrant additionally ¢o | -
2- phosphéx Bé#%ke 1, 2,4- tricarboxylic acid sodiumsalt, %de%&sf‘ :

1- hydroxyet hyli dene-1,1- 20 di phosphoni ggci d, diethylenetriam ne-
pent a( net hyl enephosphonl c acid) or mxtures thereof. 15.° Tuﬂmmm Hnumﬂnm
clai m 9 wher iB) ALRIMequestrant conprises sodi um tri pol yph
-irimethyl ene 25 phosphonic acid sodi um salt, 2-phosphono-bltahe-1, 2, 4° .
triccarboxylic acid, 1-hydroxyethylidene-1, 1-diphonphonic acid, -
di ethyl enetriam nempegiﬁéméyh@espaeaehee&n 088 kdbnOk o Wiegy L her eof . 30
16. The detergent conposition of claim2, wherein the detergent conprises
(a) about 5 to 70(&1@énfefﬁéetiyéisplande@bylngbambuhttof5®\aﬁhrmé a
- hardness sequester agent sel ected fromthe group consisting of sodium 35
tripol yphdspief eallsm?bngﬁmcab Bosphonat e sequestrant, ~and m xtures ther eof ;
wherein the solid . a t i |
. Cpa8%§§g€ mﬁerggﬁit %Eﬁl%v% Linbfatl of 2 ‘ﬁo bty

17. The detergent h nate 5 ~seguestta
conprises an ﬁ&f&ﬁéh@bhghgﬂ@oﬁbgiﬁmﬁgl-C acid sodiumsalt. 18. The
detergent of claim 17 wherein the sequestrant additionally conprises a
2- phosphono-but are-1, 2, 4i) 18 nenfienibogpkifecient sovpgisizia a

1- hyd thyl i dene-1, 1; h d, dieth t
o et Y, L ene b T dEBRBBER e B Sl el DB LS bzt o

- claim 18ywherein the dgtesdgnhumbetSorPashaged i qofol exin] € pol yol efin
fllm

(ii) a nonionic silicone surfactant comprising
e hydrophobic silicone group and a pendent
hydrophilic -polyalkylene oxide group:;

wherein the detergent exhibits enhanced waxy—fatty soil

15 -removing capacity.

2. The detergent of claim 1 wherein the detergent

comprises a solid block having a mass of at least 100

‘grams.
20 |
3. The detergent of claim 2 wherein the detergent is
‘packaged within a flexible wrapping. |
4. The detergent of claim 1 comprising a powder.
25 |
5. The detergent of claim 1 comprising a pellet.
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20. The det ergent of Plnin11 nddifinnally conprising a source of chlorine.
20 TWo 9gbérgen source of chlgri/0SosnosY | ses |
an encapsul ated chl (imtlg"ﬂﬂllm(ﬂlll f“LA soI | d bl ock detergent composition,
t he detergent conpri 3N effective soil renoving anount

of a source of alkalinity conprising sodi um car bonat ;" (b) an effective
anount of a hardness sequestering agent; and (c) an effective soi
remving amougt Of;ﬂgnae%egéﬂt B4 lAGkiant GRIRSIH | COMPIEshag: (i) a
noni-oni ¢ surfactant conprisrng a hydrophobic group and an -(EQerr]) group,
-wnerein x i s guppgbeanef haBothel foami@: and (ii) a silicone surfactant :

conprising a 35 hydr ophobi c silicone group and a pendeht hydrophilic
pol yal kyl ern oxi de- group; wherein sodi um carbonate is the sole source of

al kalinity and the bl ock has a f at_le gr. and i s packaged
within a Bl exible wapping and t "6 §@m&3ﬂ§§&e enhanced

waxy-fatty soil cleaning 5 capacity; wherein theldetergent i n an aqueous
solution exhibits a surface tension of |less thanpg 030 Nm 23. The
‘detergent of claim?21 wherein the silicone surf act ant has the formula: 10
Rerr]Si-O(Rerr]SiO[err](Rerr]SiOJferr]-SiRerr] PE wherein PE
represente -CH err]-(CHerr])[err]-O(EQ (POJ[err]-Z x is a 20- nunber

that ranggs fypo.8PRUBED bR 2RRNE1Qn Y (Ef, R -0- (E0),(PO) -2, x is a

number that ranges from about 0 to about 100, y is a

number that ranges from about 1 to 100, p is 0 to 6, m
and n are numbers that range from about 0 td about 50, '
min=l1l, and Z represents hydrogen or R and each R

15 independently represents a lower (C;.¢) alkyl.

7. The detergent'éf claim 1 wherein the source of

alkalinity comprises an alkali metal hydroxide.

-- 20 8. The detergent of claim 1 wherein the source of

alkalinity comprises an alkali metal carbonate.

9. The detergent of claim 1 wherein the detergent

additionally comprises a hardness. sequestering agent.
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nunber that ranges fromabout 1 to 100, x+y>l, pis Dto 6, mand n are
nunbers that.range from about 0 to about 50, mtn>l, and Z t .
hydr ogen VP 9880662 cach R represents a lower (Clerr]) alkyl?sgé%§§&m$he
detergent of claim22 wherein the silicogg surfactant has the fornul a:

[err] 30 41 wherein x represent a nunbur that ranges fromabout 0 to 5
about 100, y represent a nunber that ranges fromabout | to about 100, x+y>
.1, a and b represent nunbers that independently represent_nunbers chat

range from adut The defrngesy efiriaymhdvrefeinytReg8hloFoRe over -
(derr]) alkyl. 2S. The .detergen £l aim22 wherein the nonionic-
- A LS ol

surfactant c al'cohol — €t hoxyl ate or an

-al kyl phenol - et hoxyl-ate. 15 26. The detergent .of claim 22 ' _
noni oni ¢ surfactant conprises a benzyl capped (err] Ilneaqamgﬂﬂ“mmunml
nol-e ethoxyl ate. 27. The detergent of claim22 wherein the .
conpri ses an am no-crial kyl ene_phosphoni ¢ aci d sodiumsalt. 28. The
detergent of claim 27 wher@Hy WﬂﬁﬁequE§@§a1KﬂﬂﬂditionalIy conprises a

2- phosphono- but ane- 1, 2, 4: 25" tirki.carnbokd:Li _§§| odi um sal t,

1- hydr oxyet hyl i dene- 1%3% d%l h8 pi ofltlS C i d,é fa%%l?/f enatriam ns-

pent a( met hyl anephosphoni ¢ @3 d) @Hs M X ﬁéal‘bs _torl‘br eof . 29. The detergent of
claim 22 wherein the sequestrant 30 <c ,,Atys an am no trial kyl ene '
phosphoric acid sodi um ' ' T '

)

PA = —(CH40)a(C3Hs0)pR or

on o
—CH,—CH—CH, ZN—CH; —c0o,°
: CHj3 ’

wherein x represent a number that ranges from about 0 to
10 about 100, y.represent'a number that ranges from about 1
to about 10b, a and b represent numbers that
- independently represent numbers that range from about 0
to about 60, | " -
a+b = 1 and R is hydrogen or a lower (C;_¢) alkyl.
15 ' - '
11. The detergent of claiﬁ 1 wherein the nonionic
surfactant comprises a.linear alcohol ethoxylate or an

~alkylphenolethoxylate.

20 12. The detergent of claim 1 wherein the nonionic -
surfactant comprises a benzyl.capped Cg-12 linear alcohol

6 to 16 mole ethoxYlate.

13, "The detergent of claim 9 wherein the sequestrant

25 comprises an amino trialkylene phosphonic-écid sodium.

salt. _
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salt or. a 2-phosphono-ﬁ ; “ ““ I car boxylic acid sodium salt .
- 1- hydr oxyet hyl i dene- 1r\ Mﬂ% cid, ' 100452
diethleﬁ@%P%&k&ﬁe-pe' y# enepHosphoni c aci d) or nixgﬁ?gﬁwfhereof.

42 30. The detergent of claim 22 whereinaghe sequestrant conprises sodi um

tri pol yphosphate and amno trinmethylene 5 phosphonic acid sodiumsalt,

--2- phosphono- buzane-1, 2, 4- tricarboxylic acid or m xtures thereof. 31. The-
10

detergent conposition of claim22. wherei ergent, .C i -

(a) about 5r1r112}0 75'}\&'(fé)eoffelf\%‘f%*fr?f:(i:,\ﬁ;?él?;ga‘tﬁggfggg ggou%egg{%rtf% % of a
har dness seq%ggiq:riid}%f\%ergoﬁﬂfgégdafQoﬁhbgghgh@uauq:;gmj-at,izr)g-of sodi um
tripol yphosphate, an ordani c phosphonate sequestrant and m xtures thereof;
wher ei n the s@liichi¥mekl detac@nsotiemasadts &f hydriosyethylddanegaks. 32
The detergent of claim 22 wherein,the detergent .is 20 packaged in a- '

f1 exi bl'e ol géRsrasPHonHe 33id, T‘H%GHBYE?BEH 18P18Fai m 22 additional Iy
comprising a Cg{ﬁ%gﬂleg%tﬁ%o#%lggghggphgéic 2Bgafebe’ Al udkstldidat Wher el n

the chlorineP§ an- encapsul ated chlorine source. 35. A nethod
of renoving waxy/fatty soils fromware, said nethod conprising;, contacting
said ware with an 30 al kaline detergent use sol ution conposition, the use

sol ution conpidsi t iThe cdepergeny; of aplaamePf wberednsdhe SaaASTFaRount of a
source of 200 oB el Sk KEL LB Lop AR, ST VG Sng R 10
10 phosphonic acid sodium salt, 2-phosphono-butane-1,2,4-
' tricarboxylic acid;.1—hydr6xyethylidene—1,1—di§hosphonic
acid, diethylenetriamine-penta (methylenephosphonic acid)

or mixtures thereof.

15 16. The detergent composition of claim 2, wherein the
detergent comprises
(a) about 5 to 60 wt% of Na,COs; and -
.(b) about 1 to 50 wt% of a hardness sequestering
_agént éelected from the group consisting of sodium
20 - tripolyphoSphate,~an organic phosphonate
sequestrant, and mixtures thereof;
wherein the solid block detergent has a mass of at least

0.5 kilogfams.

25 17. The detergent of ciaim'lﬁ'wherein the phosphonate
sequeStrant comprises an amino trimethyiene phosphonic

acid_sodium sa}t.

18. The detergent of claim 17 wherein the sequestrant
30 .addifionally comprises a 2-phosphono-butane-1,2,4-

T tricarboxylic-acid.sodiﬁm-salt,'1—hydroxyethylidene-1,1—
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(1) a nonionic surfactant .conprig ic group and an - (EO) x _
‘group, wherein . x is a.nunber of ¥EN§1“E\LIE““HEW“HM 43 iiﬁﬂfa noni cnic -
si 1'i-cone WOQPBARE6ANt conprising a kydcophobt ¢ si 1% cone gr oupCAIF MRt dent 5
hydrophi l'i ¢ polyal | cyl ene oxi de group to4kprn1clean war e;. and rinsing the
ware, wherein the detergent exhibits enhdanced waxy-fatty soil renoving
capacity and 4 @iddponise seld}iedethpilbhesraantinkace tension of |ess than
10 about 35 dynes/cmat a tenperature of 160F to achieve soil reneval. 36.
A nethod of rmeTta trietlxyenephgspbPnict pekhars, MdETYIRst KEETERpri si ng:
contacting said ware with an 15 al kaline.detergent use solution.
conposition, the use solution conposition conprising: (a) an effective soi
removing anoupy of H SRUELEE 9h+ S9¢i LA hengheralikakihel etdiyentinis

ef fective anount 6¥ a ardn%ss sequestering 20 agent , and (c) an

ef f ecti vessoipadcieagyd ngn aavfibéxbblaoppdypdefanf £dtlamt conposi tion _
conprising; (i) a nonionic surfactant conprising a hydrophobic group and
an - (EO., group, wherein x ie 25 - a nunmber of about 1 to 100; and
(ii) a silicon@. subfacladt btoakr detrgyognky conpedliionsi theotet@raghtand a
pendent hydrophilig¢ golyalkylene oxi de. group to formclean ware; and 30
rinsing the vePBPTWAEPErn the bl ock has - a mass of at |east 100 grams and is

packaged within a {L¢xi Bheeffective soil removing amount of a source

10 of alkalinity; )
‘(b) an effective amount of a hardness sequestering
agent; and _ | _ '
| (cf an effective soil remoVing amount_bf nonionic
surfactant composition comprising:
15 (i) a nonionic surfactant comprising a
hydrophobic group and an j(EO)x group, wherein X is
a number Sf about 1 to,GO group; and
(ii) a silicone surfactant comprising a
hydrophobic silicone_group_and.a pendent
20 hydrophilic polyalkylene oxide group; |
wheréiﬁ the block has a mass of.at least 100 grams and.
is packaged within a”fiexiple.wrapping and_the detergent

~exhibits enhanced waxy-fatty soil.cleaning capacity.

25 21. The detergent of claimEZO-wherein the silicone
surfactant has the formula:
R;Si-0-(R,Si0),(R;Si0),-SiR;
_ o - . o '

wherein PE represents. —CH,-(CH;),=0-(E0),(P0),~2, x is a
number that ranges from about 0 to about 100, y is a

-} THIS SHEET HAS BEEN . . This Sheet Has Been Relillard
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wrappi ng and the dete “ nhanced waxy-fatty soil cleaning _ .
capaci ty ﬁﬁﬂssﬁg il ut tlm ll E }‘ II Grrpri sing up to about . o
wei ght of the 2 nohty | «Surfactanit per each oﬂgc'%ﬁﬁ%ayzparts o

of the use solution exhibits a surface tegpgion of |ess than about 35

dynes/cm at a tenperature of 160F to achieve soil renoval. 44 37. A

met hod of renpwhgrwaket! sengesoiflront apautarle;td 1G4 dkrethode chspdi sbng:

contacting sa,d ware with _an_al kal i n(?_jl?(é tergent use sqlution conposition,
|

the use sol ut PorMcBRPodi AEEN PEBREFSs TGt EBNIS i e 2&‘?% QoFP rBRBEFI ng

amount of a spyrc sodj car | inity. and, 10 L£b) an
effective soi $erﬁ$§|£%g g}r%émzlt §8$9a@§t§‘§rt alés)éir#éo%enof 3@‘? s??ﬁijha&noni'oni C
silicone surfpebaakep®BPal Iohera (eydhopNaliic. silicone group and a pendent

hydr ophi |l i ¢ anphoteric am de group ™ wth the formula 15 . [err]
wherein PR is: (Clerr]Herr]Qerr])[err](Cerr]Herr]Jerr)R 20 wherein x

represent a n er that, ranges . frqm gbqut 0O tqQ about 100, y represent a
nunber t hat rg gesT;IFoF?ne§SGanf £ ]?(Sbwq'%?%ﬁﬁ" BFRg eshihdere 25

ranging from0.5e,8 anﬁ halk Ehe ¥odnghiR:i@ Hor lower (Cferr]) alkyl to .

form<clean ware; and rinsing the ware; and wherein the detergent exhibits
enhanced waxy-fatty soil renoving capacity and a dilute 30 use solution
conprising up to about 40 parts by wei ght

10
CH; | CH; CH; | CH;

| | A |
H3C-—§i—-0 ?i—O §i—0 ?i—CI-Ig
CH; | CHj x ('33H5 CH3

O-PA|y
. PA= —(C3H40)4(C3HsO)pR or
- OH CHy
--—CH;—CH_—CHZEI'\I—CHZ'—COZG

- CH3

wherein x represent a number that ranges from about 0 to
15 about 100, y represent a number that ranges from about 1

to about 100, x+ty = 1, a and b represent numbers that

i‘ndependehtly represent numbers that range from about_O

to about 60, a+b 2 1 and R is hydrogen or-a lower (C,.¢)

alkyl.
20 | |
23. The detergent of cla.im 20 wherein the nonionic
surfactant comprises a linear alcohol ethoxylate or an
-~ alkylphenol~ethoxylate.
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of the nonionic silicone surfactant per parts of the use
sol ution_exhi bi.t-s a=xsurface tension of- ”m "“lmuml z“ bo es/cm
at ‘a t eny¥P8¥HM662 of 160F to achieve soil*renmoval ¥ 5538 A #ég&g%gﬁﬂgf_
removi ng ‘waxy/fatty soils fromware, saig,nmethod conprising contacting said
ware with an alkaline detergent use -solution conposition, the use solution
conposi ti on eanpr ifHeHetidrgent ofadlahm 20f eberginsbhe nemdvnig anmount of

a source of sodium carbonate alkalinity b) an effecLive anount
har dness seq@emf@fqtrigatag@mprﬂaﬁi@ls(%)b%néy eE?PH%gs‘o"lerléTﬁﬁﬂ nla%‘ﬁh‘hf

15 surfactan ng., ni oni ¢ surfactant and a nonionic
silicone sur aéiaﬁggé%%g$|5|n f%P f ophobi c silicone group and a pendent
hydrophilic anphoteric am de group with the formula: 20 [err] wherein PA

is. 25 ((err]Herr]Oferr](Cerr]Herr]OQR wherein x represent a nunber
that rangss fa%m aimitdétengembuet 100aip 2@pwbg§ﬁinathﬁnﬁéﬂu@ﬁ$$aﬂéhges 30

fromabout 1 to about 100, a,and b.r F isent ﬁrs fron1 to qula + b >
1 and RS Hcawmrareqw?)tm? y FBefB 88&0\/\/3?’& soq
~salt.

26. The detergent.of:dléim'zs wherein the sequestrant

10 'additionally comprises a 2-phosphono-butane-1,2,4-
tricarboxylic acid sodium salt, l-hydroxyethylidene-1,1-
diphosphonic acid, diethYleﬁetriamine-

penta (methylenephosphonic acid) or mixtures thereof.

15 27. The'detergent of claim 20 wherein the sequestrant
comprlses an amlno trialkylene phosphonic acid sodium
salt or a 2—phosphono—butane -1,2,4- trlcarboxyllc ac1d
sodium salt l-hydroxyethylidene-1,1~- dlphosphonlc,acld,
diethylénetriamine-penta(methYlenephosphonic acid) or

20 mixtures thereof.

28. The detergent of claim 20 wherein the sequestrant
cbmprises sodium tripolyphoéphate.and amino trimethylene
phosphonic acid sodium salt, 2-phosphono-butane-1,2,4-

25 - triéarboxylic acid or mixtures thereof.

29. The detergent composition of claim 20, wherein the
detergent comprises:
(a) about 5 to 60 wt¥ of Na,COj;; and

30 - (b) about 3 to 40 wt% of a hardness sequesteriﬁg

agent selected from the group consisting of sodium
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46 rinsing the cleén X n the block has a mass of at |east . 100
grams andw','(ﬁgm geHW{ mll BM| e 5 wappihg and the getargenbssy =~
exhi bi-ts enhanced waXy® S ani ng capacity and a. dilute use . o

solution conprising up to about 40 parts kg weight of the nonionic silicone
surfactant per each one mllion parts of the use solution exhibits a
surface tension ofHH%EP¥MPhQ§Rﬂ?EﬁKan3%rﬂ9ﬂé§/EHPéPhanﬁéﬁperature of

160ferr]F to aChi@Q%&ﬂéétf§H§?“ﬂnd mixtures thereof;

.wherein the_éolid block detergent has a mass of at least

0.5 kilograms.

30. The detergent of claim 20 wherein the detergent is.

.packaged in a flexible polyolefin film.

31. The detergent of claim 1 wherein the nonionic
lb | surféctant comprises a benzyl capped Cg;, linear alcohol -

6 to 16 mole ethoxylate.

32. The detergent_of_dlaim 1 additionally comprising a.
‘source of chlorine. S

15 _
33. The detefgent of claim 32 wherein the source of

chlorine comprises an encapsulated chlorine source.

34. The detergent of claim 20 additionally comprising a

20 chlorine source.

35. The detergent of .claim 34 wherein the chlorine

source comprises an encapsulated chlorine source.

=y
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