e b be et e et B TR AT TR AT S fr e e Tna e A S e RE R e gmARE TR R o T AR T T T TR R AR e T

2187198 DETERGENT COWVPCSI TI ON PROVI DI NG RI NSE CYCLE SUDS AND TURBI DI TY
CONTROL 5 TECHNI CAL FI ELD AND BACKGROUND ART The pr esent
nvention relates to detergent conpositions containing as an essenti al
conponent a plurality of rinse cycle suds and turbidity control prillsf
More specifically, the in- vention in its broadest context enconpasses
detergent com 10 positions conprising a surfactant, a g@lﬁ?
detergency builder, and a plurality of rinse cycle suds and tur 41 )76198
control prills (hereinafter for sinplicity referred to nerely as "rinse
cycle suds control prills"). Soiled clothing is frequently |aundered by
being placed in a 15 .mechani cal washi ng nmachine along with the
prescri bed quantity of a detergent conposition and water. The soiled
clothing is then agitated in the aqueous solution of the detergent
conposition for the requisite period of time in what is called the "wash
cycle." At the end of the wash cycle, nost of the aqueous solution of the

20 ' detergent conposition, along with suspended soils, is drained
from t he washi ng machi ne and ot herw se nmechanically renoved fromthe -
clothing. Additional.fresh s iptroduced jnto the washing machine in
an effort to renove resi ._ -P . 0 DN«:?rPIrQM]PWﬁ in one or
more "rinse cycles.”  CRINSE! C)YQLE SUDS ANOD/AURBIDI T¥t CONTROL
. conposi tions can provi de adequate, and even exenplary, soil renoval from

t he- cl othing during the wash cycle. 2 Dependi ng upon the type of washing

machi ne i nvol ved and the particul ar, detergent conposition, a |level of suds
is maintained on the surface of the wash water during the wash cycle. This

| evel of suds, anong other things, serves to indicate to the person 5
- fdsponsible for laundering the clothes that the requisite anmount of (
5 _ TECHNICAL FIELD AND BACKGROUND ART

The present invention relates to detergent compositions :
containing as an essential component a blurality of rinse cycle
suds and turbidity control prills. More specifically, the in-
vention in its broadest context encompasses detergent com-

10 positions comprising .a surfactant, a soluble detergency builder,
and a plurality of rinse cycle suds and turbidity control prills
(hereinafter for simplicity referred to merely as "rinse cycle
suds control prilis"). '

Soileddciothing is frequently laundered by being blaced in a

15 mechanical washing machine along with the prescribed quantity of -
a detergent composition and water. The soiled clothing is then
ag'itated in the aqueous solution of the detergent composition for
the requisite period of time in what is called the "wash cycle."
At the end of the wash cycle, most of the aqueous solution of the

20 detergent composition, along with suspended soils, is- drained
from the washing machine and otherwise mechanically removed
from the clothing. Additional fresh water is introduced into the
washing machine in an effort to remove residual soil and deter-.
gent composition in one or more "rinse cycles." Currently

25 - available detergent compositions can provide adequate, and even
exemplary, soil removal from the clothing during the wash cycle.



*det ergent: conposition has been used in,the vvaz'sh cycle. After the aqueous
sol ution of the detergent conposition has been re- noved fromthe clothing
at the end of the wash cycle, a finite quantity of the surfactant remains
with fhe clothing and is 10 carried forward into the rinse cycle.:
This “Blrfactant fromthe detergent conposition frequently causes a | ayer of

suds to be producedepéhduhg %%haeﬁeofyﬁéﬁ%fmehmgﬁ rhdthiMe SiHvVddv ERCINd ethe
during the rinse cycle. e surface.of .the

St er S ing the vERHTEr detfesa cBBhsRions: Ve or a1 Raimlayaat o
suds on the surfactheobutfazevaf the dvasmwatér durisg thecwwash acyde ae Jthietleeély
Curbi di ty i ch- Sty 36T amBRICorCnfiRfl CKdkyed B Tnditahe Re° 1hb  person
have beenSused andﬂtstm'gﬁtb‘asfoéf Iﬁee@evmgagbﬂtqioﬂms %1118 the requmter amount) of
suds during a Wasrh&t)é?b@nt foﬂfgo%i@éﬁ)lﬁas bean TREANIN 3bh‘é55¢a§ﬁgcx5§UEdAtf&r

Law ence A Rauner, on Jul 969 relates to conpositions a rocesses
for defoam ng aqueth®s aSHFﬁ'E? oIRluHgni ot dhgoLFstenasnt neompesitinn hasnbesn sreof

pol ydi met hyl si | oxafiévéd Uirdm. the &loﬁﬁhgnht 4she3@nd4 of | ieUasho ciralel, taaﬂehte
NBQU|re Jr. on 25

1979 discl oses,,.t conb;.nati an
noni oni ¢ surfact an(iuadntaty ‘i con “"%E& ngupfﬁp%g%ﬁ n‘ﬁ'stgggﬁ\e iﬂg PSrga
conpositilns to recﬁrc:actlfdswam“mgmﬂm wisse oycle. Thes Ratfeataryd, mm
[ d Wegst et al 4 |~ Eh t
I ssue gst et algédr Wf‘?"gﬁ’a‘“w fr%h%QnFi %§§§§% lsgﬁ’P' BAtduds O be

noni oni'c surfactant an a deter gent
conposi tion to prdRfasdIceddonciher svriacei ff Wﬁa WieHh L"}/C‘I"@ washing W?Ch'é"ean

obj ect of the pre&ﬁmmgnmtﬂm tQc.OVUHAKE afeawear odeﬁlﬁfsgeﬁt tt@rgnmdel on
whi ch exhibits cog%frg ds, during the rinse cycl whi | e nmai nt ai nt%
|E!€ " ¢

aesthetically ple 5 dr@othe esh Giele? many gpepple consider
15

layer of suds on the surface of the water during the rinse cycle

i

to be aestheticly displeasing. Further, the rinse water can
exhibit a cloudiness or turbidity which many people also find
aestheticly - displeasing.

Silicones have been used .and taught as effective agents for
20 controlling suds during a wash cycle. For example,' U.S. Patent
3,455,839 issued to Lawrence A. Rauner, on July 15, 1969 relates
to compositions and processes for defoaming agqueous solutions 'by
incorporating therein small amounts of polydimethylsiloxane fluids.
J.S. Patent 4,136,045 issued to Gault and Maguire, Jr. on
U 25 January 23, 1979 discloses the combination of nonionic surfactant
and a silicone suds suppressing agent in detergent compositions
to reduce suds during the wash cycle.

U.S. Patent 3,829,386 issued Wegst et al on August 13, 1974

also discusses a combination of nonionic surfactant and silicone

30 - fluid added to a detergent composntlon to provude suds ‘control
durmg the wash cycle, '



further object of the present invention to provide a granul ar detergent

conposi tion which exhibits a reduction of turbidity during the rinse cycle. -

According to the present invention, there is provided a granul ar detergent
conposi tion providing reduced sudS|ng and rinse water turbidity durlng\A
rinsing followi ng a washi ng operation,3said conposition conprising: a)™~

cast one surfgoignin éhiest beathe opPesshiPlfvbAbi bR EhTRLGE Aol NoT)

detergemé%bU| der ural i se C e su

conpri si #F21Y- arf@ﬁ??‘%ﬁ%ﬁ §%§B°5%F}°nthF§Bsexbh igsacontaoy} efironi um
salt; andsuds )dlﬂtlrigialsheoﬂi?nseH:?QBG #whild ﬁ&ﬂﬁtéﬂﬁﬁﬁessor wherein said-

0 fluid, wh
il o YAy 1848193 18¥e ' dE wRfhosTnlecspasanert: St Re ol o
ratio ofﬁyﬁhhaﬁxﬂbleptﬁﬂiitMaInraseytannwenUﬁonatb ‘bproedad arllls is from
0.1:1 togdtax.umer@&f@é& C&m@&éiwancaﬁ?ws&higfggl{ ggp &y gy nel ot

of said IIs .and mhereln sal d conposition i S su (as
herelnafP 3y uW#ﬂﬂﬂtkﬁe’H%?%r@%%k? bui'l der. The granular

det er gent commrtdmg o tHife PFLEEENE | INPERE DO $OPREEE ©S; stelaéae“t'a'
| east one, spl ubl e Il der; and a

componen e A HlieAlad Timitss B b eV A ELECISA DU 000, 20
conposith@d ahnﬁaawataxﬂturbmdxtycﬂurﬁngubsﬁﬁnmgafbyléwsggoéfgp:o{gble
ggﬁrg{)gletnlg%r??qlglcﬁglerﬁ ﬁ%:%ﬁ %)/éxlS nso ﬁﬂ% 'E%tegrg:aﬁcy bui | der.)
The |nd|V|duéI c@ﬁp ¢¥ﬁ§tin det ai | "bel ow.
b) at least one soluble {as here1nafter def1ned)
- detergency builder; and o
”c) a plurallty of rinse cycle suds control pr1lls
comprising: = : ' :
i) iatty-aczd.soap;. _
ii) at least one quaternary ammonium salt; and
iii) at least one silicone fluid suds suppressor;
-whe;ein said prills cbmprise'from-o.l% to 14% by
Weight said silicone fluid, wherein said'prills
comprlse from 5% to 55% by weight said soap,_where1n
the mole ratio of said soap to- ‘said quaternary
ammonium salt in sa;dnpr1lls-1s_from 0.1:1 to 4:1,
wherein said composition-comprises from 1% to 20% by
weight of said prills, and wherein said composition is
substantially free (as hereinafter deflned) of
: =_1nsolut>1e detergency builder. .
The granular detergent composition of the present
1nvent1on comprises three essent1a1 components'
surfactant; at least one soluble detergency bu11der, and a

:.plu;al1ty_of rinse cyqle-suds-control prills. Further,

' the detergent composition of the present invention is
substantially ftee of insoluble detergency builder. (As
used herein, 'substéntially free" refers to compositions
containing less than about 1% insoluble detergency
builder.) The 1nd1v1dua1 components are described in
detail below.

prills .

i



‘4 Surfactant The detergent conpositions, of .the instant invention can
contain all manner of organic, water-soluble surfactants. (Sur- factants
;are sonetines referred to in the art as "detergents” or 5

"det etf'gent compounds. ") A typical listing of the classes and species of
surfacfants useful herein appears in U S Patent 3,664,961, incorporated

herein by referencgfadfatfol I owing list of surfactants and m xtures
t her eof whi ch can%‘lﬁeﬂ—l n the instant detergent conpositions is

represent'atlve of such materials, 10 but is not intended to be

limting.. Water-sol Ub"EhGaHefEe@ferithEtohmﬂaﬁroﬁﬁt bf ©fd dfndthn€. invveridn ) car €
~useful as the surfac ant ant canpo

surfactants incl ucfé’g ¥aid E me ﬂﬁﬂa%@ tﬁ’ért%'béplﬁ‘rﬁ-qepa't"ééagmﬁs atfilhT um
and al kanol anmoni factaitssard donghimesf aeferréd to in the aaritdas ctddtergemiz” é6r om

about 8 tgngbout 24,@ r#;:gn @’EEBRB% 0y efgrgtgj rq)@t@.. oY 9 tQIa@QQ tag@

carbon at Soaps ca irect’s |cat n of ts an
or by the neutral ispgciesn off $'-|"éféctaa’tt§y useifidls . hemnt |amear$ylrmséh$| al?%tenhe

sodi um and pot 333'3‘1%5@6&3 Rfcoﬁ-BSraFEb&t HE?&nOfb f%wre?«‘ébds fRE | ¥AIbwiRg tist
from coconut oil and ta s.odi um or ssjumtall ow and co onut

o) . Yot
soap. Anot her cl a SPrgfr‘?’aYﬁzﬂﬂds mixtHeR stheseet -ebichy c@ns e used in  the
particularly the ahkadnt deteagentroompositiayd isirepnesetativeuof sakhsmatirials,

organic 6” furic rbq‘atc A8t %?%tdstgeb ”iq“hggt. heir mol ecul ar 25

structure” an al kyl”group containing from about 8 to about 22 carbon atons
and a sulfonic acid or sulfuric aC|d ester group. (Included in the term

"alkyl" is the alkyl n%trein%nesnea%hs%@% niGHerPtaeey odciddi 6. arO%a?,E")
synthetic surfactants which forma B of the deter%lant conposi tions

the present inven®f8nUsflili & ibe s "fa‘:t%'bﬂl‘?fmtgﬁd IS s comPosition. This
sul fates, especi alclasst béssurfatnedingyudes ordinary soaps such as the sodium,

potassium, ammonium and alkanolammonium saits of higher fatty
15 : “acids * containing from about 8 to ‘about 24 carbon atoms and
 preferably from about 10 to about 20 carbon atoms. Soaps can be
made by direct saponification of fats and oils or by the
neutralization of free fatty acids. Particularly useful are the
‘'sodium and potassium salts of the mixtures of fatty acids derived
20 from coconut oil and tallow, i.e., sodium or potassium tallow and
' coconut soap. |

Another class of surfactants includes water-soluble salts,
particularly the alkali metal, ammonium and alkarolammonium salts,
N of organic sulfuric reaction products having in their molecular
25 : structure an alkyl group containing from about 8 to about 22
carbon atoms and a sulfonic acid or sulfuric acid ester group.
(Included in the term "alkyI" is the alky! portion of acyl groups.)
Examples of this group of synthetic surfactants which form a part
of the detergent compositions of the present invention are the
30 sodium and potassium alky! sulfates, especially those obtained by
sulfating the higher alcohols (cs—"cw carbon atoms) produced by
reducing the glycerides of tallow or coconut oil; and sodium and
potassium alkylbenzene sulfonates, in which the alkyl group



sul fating the hi gher al cohols ([err] carbon gtons) produced by reducing the .
gl ycerides of tallow or coconut 0il; and sodi um and potassi um al kyl benzene
sul fonates, in which the alkyl group 5 contains fromabout 9 to about 15 -
carbon atons, in straight chain or branched chain configuration, e.g. {hose.
of the type described in United States Patents 2,220,099 and 2,477,383~
i ncor por at ed herecqnt_qms dfiremealbeut IEtH @bioalt | 15 warwh)Iatomse iini lstra!iglst rchiagit.

h 5 ¥ t t
T S e 1o LRSS EAFEEAUR, ! e G s
ani oni ¢ surfact ani® Usited| ‘States Pataptsicd.420e0%b Andn él‘k7>7lo &3 .y decgtpareked

sul fonates, eSpeChéréM byoﬁﬁeﬁéﬁéi S EEp@d:lEh?rvé‘l'u‘éBlP'a%Q@ﬁéaéegtrfaﬁQ aerW
and coconut -oi | ; m coconu aci Ceril

sul fonat & and- suP 3"2%5 i@ﬁ"ﬂm%r'"pﬁ'lhé%"élhhﬁ aéﬁﬁgf dF“%Vk f H\%rﬁﬂ‘Y'
ethyl ene oxide et geoupsili aboutoTd capbon Nofnsorabkevikdted 49 ca,bs WASLO units
of “ethyl ene -oxide per. nolecul e and mhereln the al kyl groups “tontain about
8 to about 13 carbon: atons. 15 : ‘Water-sol ubl-e noni oni ¢ synthetic
surfactants are al so @beql aa@nlmesmfﬂtmtanuseﬁﬂpbnem dhclude ithet aadium

det er gent CO”DOS'SIHW ?@&Pyn@ihewguﬁaﬁéte aegp%c?élly %obémys?ﬁﬁ'mgﬁeﬁs

conpounds. produced condensation o I'ene oxi de
philic in nature) a\ﬁpﬁﬂlsaﬁ’eﬁl%lf@ﬁyd?%%oﬁn ¢’ eRnpnvinail; V\HPQZ'H"QGOCO"'-“ Oifmy
be al i pli%tlc or afatyy atidmiorvglyceradelr sulfordtes! angt buﬂf&téé‘eand sodium or -

I thyl t h art hydr ophobi ¢
SSOﬁBXZ:n %eepgag %S{Legsstgogﬁ(gqssqe%k QFRQ%BEUBFJ ecc? Yo ¥Fd‘ Eﬁﬁ ¥ he
desired degree oft&laiflglcﬁ’obetm Hy choo #itiolsit ¢ 1A nainitsd rofplethy enel exiade sper25
For exanple, a wﬁbleclsrpwnd ﬁh@?ém‘)fthé‘%kyll‘ ouaﬁfls&aﬁslncasuﬁl%rﬁ%dﬁs )

made avail abl e on-the market under the trad ur oni
conpounds are for?ﬂ!'@?ﬂyamﬁ}enm ng et hyI ene

' '15 ' . Water-soluble nonionic synthetlc surfactants are also useful
as the surfactant component of the instant detergent composition.
Such _nonionic surfactants can be broadly defmed as compounds
produced by the condensatlon of ethylene oxide .groups (hydro-
) phlllc in ~nature) with an organic hydrophobic compound, which
_' 2'0_' ~ may be aliphatic or alkyl aromatic in nature. The length of the
- 'polyoxyethyl_ene group which is condensed with any particular
hydrophobic g_roup can be readily adjusted to yield a water-
_soluble compound having the desired degree of balance between _'
hyd_rrp_hilic_, and hydrophobic elements.

25 | _For _eX_ampIe_, a well-known class of nonionic synthetic

- surfac'tants' is made available on. the market under the trade mark

"Pluromc" - These compounds are formed by condensing ethylene

_oxlde w:th a hydrophobuc base formed.by the condensation of

_ propylene o><|de with propylene glycol. Other suitable nonionic

| 30 " synthetnc surfactants include the polyethylene oxide condensates |

| 'of alkyl phenols e.g., the condensation products of alkyl phenols

) havmg an alkyl group containing from about 6 to about 13 carbon

atoms in either a straight chain or branched chain configuration,

. with ethylene oxide, the ethylene oxide being present in amounts

35 : equal to from about 4 to about 15 moles of ethylene oxide per
mole of alkyl phenol.



‘oxi de with a hydrophobi c base formed by, the c@ndensatlon of propyl ene oxide
with propylene glycol. Qher suitable nonionic 30 synt hetic
ssurfactants include the pol yethyl ene oxi de condensates of al kyl phenols,
e.g. ,_Ltihe condensati on products of al kyl phenols having an al kyl group

containi ng from about 6Tke @mvtséiabreawﬁafﬁéﬂm 'pf}gab{;{}%ffafthfa%‘ ghﬁg g ain

or branched chain configurati on, ene oxid ene
bei ng-present in arRAMifg from about se(ﬁﬁaﬂb% 22 serhpoatomsy, oirnigitiner 15t raig hts

of gt hyl tene OXi dg p:tﬂamr?bel aﬁaredH@al dbh‘ﬁ%@]lratuﬁn 6wTdhf9 é’tﬁyﬁbﬁesgaﬂ@%e e 2,
condensati on products al i coho aving f.rom abou 0 abol

car bon at ons, pl n elc[0ﬁ8$ EtaH‘é t@ﬁ%rﬁ' 8F'%r éﬂEﬂ%'gsa(anlF?‘QUBaf"%,aWFhS to
et hyl ene o%i de e. (aboud I moies Qfl edlydenetdxitde meroriote of otutenaataicdiol Nghe
a8 50 s iy Sl W AR e,

coconut al cohol, the coconut al co fract

14 carbon atons, ardo@Fs@rRoHseManianics sernfagtantsseseful herein. Seni -pol ar
noni oni ¢ surfact ants usef ul here| n i ncl ude wat er - sol ubl'e am ne oxi des
cont ai ni ng one al kyl noi etx 10 to 20 carbon atons

fro bout
and 2 noi‘eties sel ecte ﬁ?'afhenapl?u"bccoﬁ‘é”féﬂaﬁﬁsof useti)  Heetips dnelude
hydr oxyal kyl groupsnvatentmlmblleg amfinenoxidest contdioing Dnecaikph maieoNsof from

vvater-sol Ie phos ¥ g Urdad n ng N al_kyl [ f

From aboufP10 {o 20 eabay & % 'cagbR"alri irll 04 HoRBfs? shiec{l ok e

group: ‘consi sting SSPURI k%"%?%ﬂ@s ofanaikyhy 3" 9¥psl kand gridrexyatkydi rgneyps

from1l to about 3 Q@hﬁﬂﬁl Ofﬂiomanﬂ gt edboiﬁl Ui)l Qa?ybrﬁ%tdﬁssurviﬁet-%fléble
cont ai ni ng one al k droxg ﬂy £ n%% f rom about 18 to, a ou% fZ

carbon atoms and a iﬁleseqxé ¢ W5 PE "tﬁec‘ﬂ?tﬁﬂﬂngoﬂgf’s?ﬁ‘w ppiety k9T f5AR-

hydr oxyal kyl  noi et |ab9ut)f1120to 20 carboometomso axitbu2 @oiesieboselrcted. from the

Aphol yti ggsurfact gbipUsednslisting ©'dt | ky¥d%Groups and hydroxyalkyl groups

containing from 1 to about 3 carbon atoms; and water-soluble

- sulfoxide surfactants containing one alkyl or hydroxyalkyl moiety

of from about 10 to about 20 carbon atoms and a moiety selected

from the group consisting of alkyl and hydroxyalkyl moieties of

- 20 from 1 to about 3 carbon atoms,

Ampholytic surfactants useful herein include
aliphatic derivatives of heterocyclic secondary and
tertiary amines in which the aliphatic moiety can be straight chain
or branched and wherein one of the aliphatic substituents
25 contains from about 8 to about 18 carbon atoms and at least one
N aliphatic substituent contains an anionic w'ater-solubilizing group.

Zwitterionic surfactants useful herein include derivatives of
aliphatic quaternary ammonium, phosphonium and sulfonium
compounds in which the aliphatic moieties can be straight chain or

.30 branched, and. wherein one of the aliphatic substituents contains
from about 8 to about 18 carbon atoms and one contains an
anionic water-solubilizing: group. - - ' '



al i phatic derivati
whi ch the aliphati

ves of heterocyclic §econda7y and tertiary amnes in |,
c noiety can be straight chain or branched and wherein

one of the aliphatic substituents 25 contains fromabout 8 to _

about 18 carbon at
ani oni ¢ wat er-sol u
i ncl ude derivative
sul f oni um conpound
or 30 br anc
cont ai ns- fron1abou
wat er - sol ubi | i zi ng
wat er - sol bl e salt

from about 6 to abeytamfitCar BfbaH UtBms Nid Reel 8LHY

about: 1.0 carbon atons In the ester group; water-s

onms and at | east one aliphatic substituent contains @aa
bi | | Zthgr 9sQrFactdMd L @4dANi Rerdih! RERINES tﬂéewteb%‘?u&e

s . of aliphatic quaternaf\/ anmoni um  phasphon

saits 9hi Eﬁtet"ﬁe of| pRhaE fepptad e@t%na%SSWratagwgc rfapm

bbdut ag1ctowabbat N2@neardbnt Beoms IlghahéCféilﬂPsbt'HU@?bﬁp and
t,0 s, a contains an an

tfgrq%uptg %%t?"tﬁ] c? §?Cj f%%@an'f’ B" T HEPRR Y WatETT Lﬁ?é“tplﬁe

salgs efsedgy lQXYaalbhaes‘lﬂSfJbﬁoaiedcmt tcynmndtg doom aalpoutg 2

gP6L_ BEUFORILoblErd ot O

2- acyl oxy- al kane- 1282 2 Ea%R‘?'HsatEGﬁtm rflhﬁga'f"‘taﬁﬁ] ERIRtY : 2alky! B3b6r W'éﬁ@ﬁon

atons in the acyl

al kane noi ety; alk
carbon atons in th
et hyl. ene ldxi de; 10
containing fromab
sul fonates contain

galsmhmgd fi-émrnaab@utlo9 tBOaMQutzoZQamdrbmclzgkorfs ﬂg& 2
et er s t i_ni out t  about,
§ ro¥RyANg %ﬁaﬁ%’ mak aﬁggf'{ ?%nomg t"h‘afe@g gxide
water-soluhAgtsaltSsofLme&nsshltf@atés (noeﬂtamusglﬂromaaMt 12 to
rom about 1 to car

oms_ i n group

|ng

from about 8 to 207N PbRUAL bR 3rFafHE“a?tRE'ﬁe'%T‘Gti}kYPBé’PEPr@bg from about
wat er - sol ubl e or gasi . 26 Warboh aatomsuRefthe d1RERE Mncibty . “~include |inear
al kyl benzene sul fonat és cont ai ni ng from about 11 to about 13 carbon atons
in the alkyl group; [err] alkyl ‘'sulfates: [err] alkyl glyceryl sulfonates;

[err] alkyl ether-

sul f #refsrred pe'oataﬁgoluhlar epnganie sukfactamtsetysefoht bherein

from abouyts 14 10 1 Gaa0fhedroBkyaBEn 1Y SLIYohRes?LERAIINGEIFSR Mout 11 to

et hoxylation is -

~.about 13 carbon atoms in- the alkyl group; C
- C

20

10-18 alky! sulfates;
10-16- alkyl g_lyceryl sulfonates; 'C10-1'8 alkyl' ether sulfates,

especially wherein the alkyl moiety contains from about 14 to 18

. carbon -atoms and wherein the average degree of ethoxylation is

between 1 and 6; 'C10'-18 alle -dimethyl amine oxides, especially

wherein the alkyl group contains from about 11 to 16 carbon

atoms; alkyldimethyl ammonio propane sulfonates and alkyldimethyl

25.

30

ammonio hydroxy "propane sulfonates wherein the alky! group' in
bo,th; types -contains from 14 to 18 carbon atoms; soaps, as here-
inabove defined; and the condensation product of C10 -18 fatty
alcohols with from about 3 to about 15 moles of ethylene oxide.

Specific surfactants preferred for use herein include:
sodium linear. C10 13 alkylbenzene sulfonates; sodium C12 -18
sulfates; sodium salts of .suifated condensation. product of C

alkyl

12-18

-alcohols with from about 1 to about 3 ‘moles .of ethylene oxide; the

condensation product of a c10-18 fatty alcohols with from about 4

to about 10 moles of ethylene oxide; and the water-soluble sodium
" and potassium salts of higher fatty acids containing from about 10

to about 18 carbon atoms.

20! carboh® affin$ 2 R @éteﬂakgmgyt Dakdné ! yirshated! k&ﬂ%mmgn g

o/



20 X between 1 and 6; [err] alkyl dinethyl am ne oxides, especially
wherein the al kyl group contains fromabout8 ¥1 to 16 carbon atons;

-al kyl di et hyl anmoni o propane sul fonates and al kyl di net hyl ammoni o hydr oxy

propane sul fonates wherein-the al kyl .group in both yypes contai,ns from 14
to A& carbon atonskt seapko ke rRGQEniged that ﬁqyalﬁffleﬁffech"rfﬁﬁm-%d t he

condensati on phpEkkdtantd &ddl Betlised | sepudstely hdrain aloutis mictalhrest 15
nol es of ethyl epe oxj %[r)_ecific surfactants preferred for use herein

de. Sp
i ncl ude: sodi 1% CHATI - al kyl benzene sul fonates; sodium [er rg&;al kyl
sul fat es; sodi um SEhé detesgeritteampositiomidbrtprodnvensriqnemyefryably
al cohols with t t dvaEne frdmieros v 30%,
SEILESEY eroh SENY a0k e  rér bl

conderisat i on err al cohol's w th, [om out 4 t.o about
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salts of hi gh%f?ﬁé‘iédeéciﬁistﬁwt@éé&méimmb@ué pérdentrdyes By wekdiun. )

at ons. Is to be recogni zed that any of the foregoing surfactants
can be-used separate her ei ail rrin m xtures of surfactants. The detergent
conposition of thi & erably conmprises from5%to 50% nore

preferably from 10%to 30% surfactant. (Unless otherw se specified, all

percentages nentioned ipet Riet I fd ' I eep entadin I ght
Det er gency Buil der The dgtergee con%@?%’%?%r?g g‘f ?hg ] 1?’esent q?‘ﬁé\@{r{gﬁoﬁ?saol SO

contain at 1east ofNaH) U Jeask anferrojubigi Idgterasncy Ryildepssutd as those
commonl y f@ught f ogorm@éniyn télegier 36 tugeO i OddteFgert cSvpositiohs! - JLRMC Yeter-

bui | der I d h ' I dj -h H
of the Iaunder i ng SFIRLC SRR bt PRy Sste niuiten decdfel ohd tnddal

from 5% to  helpoZdjbst vihegimH of efher dbundériogn liquotOY%mwash solutk@?h.by

wei ght, of the Such builders can be employed at from 5% to 9% by

~ weight, preferably from | 10% to 50% by weight, of the
15 detergent composition to provide their sequestering and

pH-controlling functions. As used herein, the term "soluble"
refers to materials which are soluble to the extent of at least
about 3 grams per deciliter at 25° Celsius in aqueous solutions (at
use concentrations) of the aforementioned surfactants.

20 | The builders used herein incilude any of the conventional
inorganic and organic water-soluble builder saits.

Such builders can be, for example, water-soluble salts of
phosphates including tripolyphdsphates, pyrophosphates, ortho-
U o ) phosphates and h:’.gh_er' polyphosphates.
25 - - Specific preferred examples of in-
| ~organic phosphate builders include sodium and potassium tri-
polyphosphates and pyrophosphates. | '

Nonphosphorus-containing materials can also be selected for
use herein as detergency builders. '



15 detergent conposition to provi dé their sequestering "and,’
pH-controlling functions. As used herein, the term "soluble" refers to
materials which are soluble to the extent of at |east about 3 granms per
deciliter at [err] Celsius in aqueous solutions (at use concentratlons\)_,j:of

the aforementioned sur§gedigiet Sexaz{?)les of nonphdsphdrids! dﬁ{oﬁ* Ftld %ftr gg‘?‘mjer |

I ncl ude any of the c nventlo { |nor n|c and organi c mate
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tri- pol yphosphat eterginl. pyr ophosphat es. Nonphosphorus-.cont.aining materials
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al kali netal (e.g.usefapdhergiand patas;samm)e CaKWNARESBI, barﬁaaémmat.ﬂﬁd ansL
silicates are particgul wat er - sol ubl e
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metal , ammoni um aaemMpRositions.i t Spedificaexamples ofcisefal Ipplytarbexylate beidder

in the pﬁsent comthmade Safdaw C BIRBIGS, Ofanﬁtﬁﬁl.‘ﬁjn pmacasm%qlﬁé&

bui | der salts Incl ué,? sodi um,.  potassi. un@ ]
substituted anmonidBFOEYM Salis h??@HéB?da‘mt@f TARSeHE | Ec'é’el @itrilotriacetic
nitrilotriacetic amid, ~oxydissicemiiai ecai:I dnelmi\tid | 4did; adlefizeMeNpeRRarboxylic
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materials set forth in U S. Patent 3,308,067 |ssued ‘to Diehl, on
Other useful polycarboxylate detergency builders are the
15 materials set forth in U.S. Patent 3, 308 067 |ssued to D:ehl on
' " March 7, 1967 o E - Examples of"
such materials include the water-soluble saits of homo- and
co-polymers of allphatnc carboxyhc acids such as maleic acid,
itaconic acnd ~ mesaconic acid, fumaric ‘acid, aconitic acid,
20 citraconic acud, and methylenemalonic acid.

"Other_ suntable nea-p’elymem polycarbdelates are the

polyécetal carboxylates described in U.S., Pat. No. 4,144,226,

issued Mar. 13, 1979 to Crutchfield et al, and U.S. Pat. No.
4,246,495, issued Mar. 27, 1979 to Crutchfield et al,

25 | . These. polyacetal carboxylates

can be prepared by bringing together under polymerization con-

" ditions an ester of glyoxylic ‘acid .and" a polymerization initiator.

‘The resultmg polyacetal carboxylate _ester i$  then attached to

chemically stable end groups to stabilize the polyacetal car-

30 boxylate against rapid. depolymerlzatlon in alkaline solution and,

© converted to the corresponding saitc I



March 7, 1967. - | L Exanpl es of such
materials include the water- sol ubl e salts of hono- and co-pol yners of
allphatlc carboxylic acids such as naleic acid, itaconic acid, nesaconic
acid, . fumaric Rige Cykt@©Sudsc Coatidl, PPlis citraconic aci d, and

met hylgr.\emal oni cacid. - her surtable pol ycar boxyl ates are the

pol yacetal carboxylates described in U S. Pat. No. 4,144,226, issued Mar.
13, 1979 to Crutchfi &sd wsedalin ahis Usp&ifiEationN@heM% "96)1"i dsuased Myy .
27, 1979 to Crut 5
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chenmicaPly stable en roups to stabilize the polyacetal car-

boxyl ate ~agai ns@ranuigsd '%@&P?Hﬁ?ﬁozaflm likB. al kal i ne sol ution and,
converted to the corresponding salt Ri nse Cycl e Suds Control Pril I s As
used in.this sspecifi ion the to denote a particul ate
solid matoral . uni dRe Shas FrE FyaBceratral RATE emBrisestres Aetessary

di scussion, the éqmpdmmtsc)f faey pacadesbaﬁ at leastl onenquarerhame admonium

particul ar shape St sal at 1 Y oR87si ﬁlgo{')é b sg&gry}??_eﬁggynd pellets, or

the like. The rinse cy € suds contr iTTs conpri ree necessary
conponents fatty acid soap; at |east one quaternary ammoniumsalt; and at

| east @e silicone fhijed g SURPT ‘%55;9% uk8ful in thls mTrQﬁtloBatéﬁé ﬂﬁgher

soaps eful in this |nvent| on _are wat er - sol ub alts of the
fatty acids. Soaf8t&asoib! ﬁaﬁfétso?fdﬁheeé‘ﬂggﬁfb(fﬁftry é&'cqson aps canabe wAdes or
by the- neutrali zwlaneai §arpz>enhaéttwnasf dats dndargdlscor Oby Utied LhelRealiEatiine

1" SO P os RorM R oAUV PO e bR meD ST, soBPhofrd ok Sofum.™
potassium, ammomum and alkylolammonium saits of higher fatty
15 acids containing from about 8 to about 24 carbon atoms, pre-
T ferably from about _lz'to about 18 carbon atoms. Particularly
useful are the sodium and potassium salts of the mixtures of fatty
acids derived from coconut oil and tallow, i.e., sodium or
potassium tallow and coconut soaps.

The quaternary ammonium compounds used in _this
invention may have the general structure:

F- o~
. CH3 +
25.. - Rl - T - CH3 X
L R _J
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'S a hal ogen. used

all naturally occuring materials,
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-2bcorltkghanalwi.ct Xes af hdlbgeguat ernary amoni um salts are
from12 to 15 .. - - 16 carbon ‘atons; although fatty acids
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- of the quaternary ammonium salts are derwed) havmg from 12 to

16 carbon " atoms, although fatty acnds havmg fewer and more
carbon atoms are also present. Swern Ed. in Ba:ley s Industrial
Oil And Fat Products Th|rd Edltlon John Wlley and Sons (New

20

25

30

York, 1964) in Table 6.5, suggests that coconut oil typncally has
from about 65 to 82% by welght of |ts fatty ac:ds in the 12 to 16
carbon atom range with about ‘8% of the total fatty acid content
being present as unsaturated molecules. - The principle unsatu-
rated .f_atty. acid. in coconut oil -is olei_t: acid.” Synthetic as well as
naturally occuring "coconut" mixtures fall within the scope of this
invention. - - , .
s _ _

Tallow, as is coconut, is a naturally occuring material having
a variable com'position. Tablé 6.13 in the above-identified refer-
ence edited by Sw_fern indicates that typifcally 78% or more of the
fatty acids of tallow contain 16 or 18 carbon atoms. Typically,
half of the fatty acids present in tallow are unsaturated,

' primarily in the form of oleic acid. Synthetic as well as natural

ttallows" fall within the scope of the present invention. As used

herein, "tallow” specifically includes those tallows which have .
been hydrogenated to significantly'reduce the level of unsatu-

ration therein.

o/



" the

i nvention.' 25 Tall ow, as is. coconu1t2, Is a naturally occuring
mat erial having a variable conposition. Table 6.13 in the above-identified
yefer-_ence. edited by Swern indicates that typically 78%or nore of the
fatty?i ds of tallow contain 16 or 18 carbon atons. Typically, half of
fatty acids preseminy nof tthel dwalider saltsnzahubet agsed3dn the pr@féﬁfarhly

in the formof ol e| ﬁﬁbg %yrﬁ; Qﬁ‘ C gagWe J'ef@?a turtaten C&{gléﬁ/vs falulsed

within the scope of 't pr esert eht i on. used’herel
speci ficcally incl udHereingftert the mtmmacrry hamnba'emdnmuoglemﬂtl efiteqoently be
significantly reducgefdpped e&seés Qhe Wndtide fo b@r’i\/ém@ﬁ@é Rven Pﬁ:%gﬁnlfhé’fotﬁgre

hal i de salts can be dint present in- ventlon yplca
preferably,3the PB‘r‘Sﬂesaiﬁssaffsf?ép’F%?'él'Fl%tfpéﬁc I3imed quat ernary ammoni um
conmpound wi | | frequently be referred to as the chloride for conveni ence
even though the other 5 ar ressly not |sc

Qt her quaternary amoni 8&1'185 ggﬁeébgu e?hfn%murﬁh?g P‘ﬁun% n?f%f eﬁl ﬁe
general structure +vpetiph |1§ye15he generghstrucRareand X are as defl ned above;
mand n are both integers each having a value of at least 1; and the sum of
mand n is from about to about 15. Specific exanpl eswof quaternary

anmoni um sal ts useful ijn this invention include trinetHRyfoctadecyl anmoni um

chloride, trinmethyl- 2 cocoanm@H. um chl ori de,
trimethyl tall owammoni u chl ori de, 1ri thyl o el yl amyoni um chl ori de,
met hyl bi s(™2- hydroxyet hyl )- cocoamoni um chl ori de, -
met hyl bi s( 2- hydr oxyet hylH(&1C4 Gtgipni-uhh ch‘%‘ﬂiﬂéao) H X
met hyl bi s(2- hydr oxyet hyfl ) oct adecyl armf)nl um
‘v K y

15 where R2 and X are as defined above; m and n are both integers

each having a value of at least 1; and the sum of m and n is
from about 2 to about 15.

Specific examples of quaternary ammonium salts useful in this
invention inciude trimethyloctadecylarﬁmonidm'chloride, trimethyi-
20 . - cocoammonium chloride, trimethyltallowammonium chloride,
“ trimethylo elylammonium chioride, methylbis{2-hydroxyethyl)-
cocoammonium chloride, methylbis(2-hydroxyethyl)oleylammonium
chloride, methylbis(2-hydroxyethyl)octadecylammonium
chloride, methylbis(2-hydroxyethyl)-tallowammonium
\J .25 chloride, methyl-polyoxyethylene(15-EO)cocoammonium
- chloride, and methylpolyoxyethylene(l5-EO)oleylammonium
chloride. : ' |
- The preferred quaternary ammonium corﬂpound is trimethyl-
~ tallowammonium chloride.

_ - The above quaternary ammonium compounds can be prepared
. 30 by any of the means well known to those skilled in the art.



13
chl oride, nethyl bi s(2- hydroxyet hyl ) -t al | owanmoni um 25 chl ori de,
met hyl - pol yoxyet hyl ene( 15- EO) cocoammoni um chl ori de, and
met'hyl pol yoxyet hyl ene(15- EO) ol eyl ammoni um chl oride. The preferred
guat er nary anmoni ym, n_d S trj rret hyl - tal | owammoni um chl ori de. TI\_,\ _
above quaternary € RYESIE Hr epared 30 by any of "t he -
means well known to those Skl I I ed in the art. 13 Silicone Fluid Suds
Suppressors The silic e fI i d s#ﬁ{s. ressors useful in this invention
can be alkylated pol igy Is § BYPRERASPES ysATWL in thisi inentiom)
practice, the termatsibei cajhvratbds wyﬂrlm(emegemefercalkerom 5everal typ&é“ chip

enconpasses a var r I h npl cul ol
contai ning sil oxE’;{ﬁ&e‘ysl}ﬁ|atl sséa%gl d¥h% t?f)g}l Y 8%?)%{ vgf?%& 3 995@%“: tenm,
general Sterns, whéch ﬁﬂqmseﬂ 8i daristylsot umlntevsdyr high cmalecb&rdwghbed

as containing si KR | n

[err] 15 wherein bgl S frsom%hg%'gﬁ't§92%Y|b99n% {19(% , Y%H%wé?h KOURS %fach
al kyl or aryl gro¥p&iovugsplydes.|y et iggnerak hyﬁfm%)r or§9¢ silicgne afibighesuds
The pol ydi net hyl ssbppressaré RcaAnbd’ daseriged hyk) @n@awc'sﬁbké'né’sﬁo%tléass
suds suppressors., 20. Su &SI lico e fluid materials are Tomrerciall'y

avail able from tﬂ@v rgrﬁq?é' Ff)‘b?téH'Fon under the trademark Silicone
200 Fluids. Additionall’y, other .silicone materials wherein the side chain
groups Rg and R' are alkyl, aryh, or mxed alkyl and aryl 25 _

hydr ocar byl groups exhi bit usef suds controlling properties. These
materials are readily prepared Ry the hydrolysis of the

<+ Si0 -)-x 'j

1 5 Rll

wherein x is from about 20 to about".z,.ooo, -and R' and R" are
each alkyl or aryl groups, especially methyl, ethyl, propyl, butYI
and phenyl. The polydlmethylsﬂoxanes (R' and R" are methyl)

_ 'are espec1a11y useful as suds suppressors.
20
Such- silicone fluid materials’ are commercially "available from the
Dow Corning Corporation under the trademark Silicone 200 Fluids.

" Additionally, “other silicone materials wherein the side chain

- groups R'‘and R" are alkyl, aryl, or mixed alkyl and aryl

25 hydrOEarbyl "g'rou'ps exhibit useful suds co'nt'rolling properties.
These materials are: readily prepared by the hydrolysis of the -

“appropriate alkyl, aryl or mixed alkylaryl ‘silicone dichlorides with

water in the manner well known in the art, As specific examples

of such silicone suds cont’rolling“'ag'e'rits useful herein there can

30 be_mentioned, for example, diethy! poly'siloxanes; dipropy! poly-

siloxanes, dibutyl " polysiloxanes; - methylethyl polysiloxanes;

~ phenylmethy! polysiloxanes; and the like. The dimethy! poly?

siloxanes are particularly useful herein due to their low cost and

ready availability.



appropriatee al kyl, aryl or mixed al kyl aryl .si''i cone dichlorides with water
in the manner well known in the art. As specific exanples of such silicone
‘suds controlling agents useful herein there can 30 be nenti oned,
for e>g(rrp| e, diethyl polysiloxanes; dipropyl poly- siloxanes, dibutyl

pol ysiToxanes; nmet hyI mbh)alres pet Vel GHAGDRE; fRhenyLget m&;;aggyg |V9?§ﬁn3§he nd
- sSil oxanes, are art i cul arl useful herein due

the Iike. The di net y

to their | ow cost 'g?ut&)/‘f'ae[gd NOWRY | 2B ISUAF. contioly agentsy esush t3% 3lMyletade
fluid suds suppr essit@nei tdanobkeusathimrthel presenovinveationsuds control
agents,: such —as al kylated sil oxane, -can be used in the present invention.
The rlnse cycle suds control prills can optionally contain 5 ot her
materi‘al s such as pol yERRyriase Gygleolsudsatcopteali @rilkmdcarheogtidealiyo conttaince

their physical strdtﬁbw@a@wtansh@uéh pssowﬁéﬂwmn@@weasefaq%&'é‘c.audén&omef ol

prills used in th sent__inventi.on
14% si l'i cone fl ui § 'Pepﬁgf%f)'lcﬁ brmphysrg)al Sigpeiyire and thejr Pregessing s al so
conprise 10 from 5% to 55 fatty acid soap, preferably

fromi1s5%to. 30% Jhe whie -fs}c'lé) Qud; a&é%tr?F' gn‘ﬁga%steg quat : nar résent

ammonium salt in the prills s _
preferably from invention gemprise from  The 0i H&etocycl e siiks sjbmne)lfhpnd Ils

can be forned by gpefdfably from COnvepq ey neansggUCHhedprilis<ialdh (BRprise
requi si :n? guantitigs_of SI| one fl wg ié,ds sup essor ange %Bat ernary
ammoni umt8al t intdABi ten f acid 29 atté(na aR?Mg PFR X freMas by
mlling or extrudiisg the m xtao%e tThd mohe aatnbl of $émetacidosdapngo tquatetnatyf y
t he soap, and brea%ﬂm &Re s?hle% Ht?éo Pivst i ﬁ.% of the ?pproggl ate 20

ely, ﬁe

size. Aternativ M xture can .be forme by coollng"
holten fatty acid RI@SerabdvtfsPmi ng t hd:t dqui site2duantities of silicone
flui ds suds suppressor and quaternary anmoni um salt

The rinse cycle suds control prills can be formed by any
© 515 convenient means such as mixing the requisite quantities' of
silicone fluid suds suppressor and quaternary ammonium salt into
molten fatty acid soap, and flaking the mixture as by milling or
extruding the. mixture to form a thin sheet, cooling to solidify the
. soap, and breaking the sheet into particles of the appropriate
.20 size. Alternatively, thin films of the mixture can be formed by
cooling molten fatty acid soap containing the requisite quantities
of silicone fluids suds suppressor and quaternary ammonium salt
on a chill roll or belt cooler and then breaking the film into
appropriate size fiakes. ' |

25 ) In preferred embodiments, the prills-of the present invention

have maximum dimensions of from about 8 to about 10 millimeters

- and minimum dimensions of from about 1 to about 2 millimeters.

When the rinse cycle suds control prills have these dimensions,

, they can be mixed with the balance of the components of the

30 . detergent composition, the balance being in the form of spray
dried 'granules.



on a chill roll or belt cooler and.then br eaks ng the-filminto appropriate

size flakes. 25 In preferred embodiments, the prills of the
present invention have maxi mum di nensions of from about 8 to about 10 ..
mllimeters and m ni mrum di mensions of fromabout 1 to about 2 mlli net.efs

Whem the rinse cycle suds control prills have these dimensions, they cén. be'

m xed with the babgmmeabfcmﬁpbmlgsonents of the 30 _— detergent

conposition, the balance being in the form of" spray dried granul es. 15 '
Opti onal Conponents The detergent conposition of: the present invention can

contain all manner of T&ududetsngentratcempaasw@onmﬁ)ntlye f poeseritn inaentieni necprand
cl eaning conposi t tgi¥ain FAll GHEHARE: of h?ddﬁio‘?fage'ﬂ{atérlals comMEARPO S tdurfySirf AN

contai n thickeners.and soil -suspendi ng- agents such

car boxynet hyl cel | ussering apdecleaping EHEW?é!st'm'é%peE?'élel’?% tbﬁo@etssgent
anyl asessand | i pesifipositioNs A0 coRBaifT eARIKeneM&r BAYS saﬂﬁéd’éﬁéﬁdlﬁgt kg éhts
bl eaches, fillers nti_caki no%@mgetrﬂ\t?é II bric %of’t1 Hg‘gs g the |i r?

present in the co i35 5P ethylcelijoss 8MC4ENe Hkrsu f‘%@ﬁéfl?s?ec'a ly
occasi oned by thetnesepobteaseh mamyrasess anddelimsgsmt aampetsot | bes.présent.

det er gent  conposi er, o] ntey
about 20% of one g?PiBurge p%:reac am%aénlt gmklé-%re érr d&ﬁf e%?%%qé en#séﬂégr)e
hydrogen per oxi defakdig tsoftenasm am the like g de. Presenthyjar theecompesisionse

addi ti opgconpoundes NBovige Otﬁ@nu€uab%erﬂif&spr&ES§|%hEM IDYOT G Fse Nofgutte:
A great variety of these ounds exist. I\bst of themare prepared by

crystal lization ﬁﬁ‘h‘aﬁ§d PIRT9eNt AAMRASIYGNS{err]. Others are prepared by

drying a slurry contalnlng the corre- 20 spondi.ng salts and [err].

The nost useful hydrogg pRegiidlt Adddsitios OHRALRISAH CabliRidhBINO Brisin

e.g., sodium perborate _
- from about 0.1% to about 20% of one or more bleaching agents.

Pre_f_e_r'red bl_eac_hmg agents are hydrogen peroxide addition com- |

_:___15 ' pounds. . T_he. hydrogen peroxide addition compounds may be
ergani_c,_ib_u-t are 'prefer_abiy, ‘inorganic in nature.

| A gfea_t___ variety of these comp_ou_-hds exist. Most of them are

_prepared by .c_t".ystall_i_zation from solutions containing H202.

S Others are prepared by. drying a slurry containing the corre-
_.__20 : _ .spon___din_g salts and _Hzoz. . The most u‘s,eful. hydrogen peroxide
' addition compounds are . the perborates, e.g., sodium perborate
_mon_ohy_draté .and tetrahydrate. Sodium perborate -monohydra_te is

prefenred. Other valuable hydrogen peroxide addition compounds

are the carbonate peroxyhydrates, e.g., 2Na2C'03 © 3H,0,, and .

25 . . the. phosphate peroxyhydrates, e.g., sodium pyrophosphate
peroxyhydrate; . NauP207 * 2H202. A suitable -organic hydrogen
peroxide addition: compound which can be incorporated into the
detergent compositions' of - the. present invention is the ur‘ea
hydrogen peroxide . ‘addition compound of the formula CO[NHZJZ

30 H,0,, because it is a free flowing dry" orgamc hydrogen peroxlde |

272
addition compound.

&/
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Jrm.nohydrate and tetrahydrate. Sodi um.perborate nonohydrate is preferred.
QO her “val uabl e hydrogen peroxi de addition conmpounds are the carbonate

peroxyhydrat es, e. g , [err] and 25 the phosphate
"per oxg_gydr ates, e.g. Activatensmfopytigseoierchesparexstspddesirable jdditives.
A sui tabl e organi Pr@aédrwea}epeﬁemdmadﬂk tdl@E‘lO?Q(?EﬁPW Sighle 2 RF2 934,

i ncorporated into,the det gé(‘;;ent conposi tions o e present | nventi o
the urea hydrogen!SSHER0K fehungiiati 8 Eﬂnﬁ'BMﬂﬂbSF thd%Bd nula [err] 30

[err] because it is afree flowing dry organi c hydrogen peroxi de addition
conpound.” Activators for these bl eaches are al so desirable additives.

Preferred are_the activators disclosed in U.S. Patent 4,412,6934, issued to
Chung et sal, on NovenBghern blegddng Qgentsbwbicinicag bgeosed wh'r:nfdecalityhenused

| ncl ude oxygena- thBopRIsEREN SBcAUs B3 ﬁpgwga&"ssm @%%Hm&eggg&t B shgos”

as the m.xed salt aci ds
such as those di sE%pcbdsalh merketed s c1Pxomsl, 13w amapiegpeoaaclqum| um

salts of the perapeetxiges, Nurheiasedhossli §RklodedRGHCBIFHIRH P4 tEned eaih %%hosed
in US. Patent 4, 483, 781 |s§ued to Hartnman on Novenber 20, 1984

Hal ogen -bl eaches, a%ﬂlch 233 p ?)%)t:hl orites and hypobrom tes, and corrpounds
providing these ions in solution, can also be . used in e} 1:peéisent

det er gent conposi P‘PEH§51UHE§&%Fe9fth§sEﬁﬁlacrhgtseﬁrzﬁ PreLSITeydi um
hypochl-orite, chlorinated trisodium phosphate, . and organic

N- chl or 0- conpoundSukakle MPcERsivm saitsdape disclosed; dncYafur Peteadi 4,483,781

conpounds. A det efs@ged € MIImbh 06h ORoddthiSer MYENY YL can al so contain m nor
anounts of materials which nmake the product nore attractive. The

followi ng are nentioned by way of exanple: tarnish inhibitors such as
Q_pzotrlazole or ethylene thiourea in

15 Halogen bleaches, such as hypochlorites and hypobromites,
and compounds providing these ions in solution, can also be used
in the present detergent compositions. Examples of useful
materials are  sodium hypochlorite, chlorinated trisodium

o phosphate, and organic N-chloro-compounds such as chlorinated

o 20 isocyanuric acid compounds.

A detergent composition of this invention can aiso contain
minor amounts of materials which make the product more
attractive. The following are mentioned by way of example:
_tarnish inhibitors such as benzotriazole or ethylene thiourea in

. 25, amounts up t;. about 2%; fluorescers, perfumes, and dyes in small

N _ amounts; alkaline material such as sodium or potassium carbonate

or hydroxide in minor amounts as supplementary pH adjusters;

bacteriostats; bactericides; corrosion inhibitors such as soluble

_ ~alkali silicates (preferably sodium silicates having an Si02/Na20

30 ratio of from about 1:1 to about 2.8:1); and_textile softening
agents,



25 anounts up to about 2% fluorescersi7 perfunmes, and dyes in snmall
amounts; al kaline material such as sodi um or potassium carbonate or ' .
hydroxide in mnor anmounts as supplenmentary pH adjusters;. bacteriostats; r
bact eri ci des; corrosion inhibitors such as soluble alkali silicates Y N

(preferably SOdIU silicates having an [err] 30 . - ratio of from “-7ou_t_'5"
1:1 to about :2: 8: E}D—Weéﬂmi'sgﬂtem ng agents. 17 Det er gent
Conposition To prepare the det ergent corrp03| ti on of the present in-
vention, the rinse cycl I rep ared _as n te above. . The

bal ance of the corrponer.ll‘t%s %‘Ltp ge ergtee% ng rBPosition the oRresend Ulrng -

expr ess! y the suveadeant tlahdf‘lrtshe cycig ummrdbtmlgeneye bprephzrre;d aasd reotgdof
the optional conpogesie, Merhe thoGAEe af etri‘ep des&ﬁ,ohﬁﬁ& ?{Iﬁr}w e%e?é(rg?ew com-

conveni ent nmeans wel | . known 't .hose. skill such

exanpl e, [ ovi di ngPaSit9RyenthEy T‘gcr’tﬁR:'T?éF'Vm {he\nguEfacsantdr 3 g thee soluble
mxture. The 10 detergentyséutidere ands aﬁfs)ntdf0|th8f lobtisnar eccb.k;ﬁim%l n.ba-

the granul ar conpo n nvent i onal ns to. -
conposi tion of theagbégén e a@ %80”,‘?{3 ﬂf@"?"'eﬁs YefliYe ?Udgnlﬁ‘?ﬁt F‘SP“brY"Fﬁ'
are incorporated aknpwanto thoq_ei/oskdled in the0erbyuehi gt fof exkmplot airoviding
det er gent conposi t j Ofbnvientional crutcher \%&hQHB Eﬁfrﬂ)p' Jy{(‘ﬁ%a{%h'nﬁgﬁﬁe toy P

bound by. any theor}'/ of o eratlo It can gest e et ergen

conposi tildh of thefifiSBs&XElS |"d’rP‘F'9lnc|P”Hﬁs afﬁ bignded | iGEP ngheraarenulap
| ayer of suds formsoropﬂosltiOnSlnyasteyofcoméleﬂionmednéa@\srItBSa'oﬁhOtthen@eY@Hgféht

has just been | aun h th | f de ent c osition
because a finite g&ﬁug% Wiﬂ;’su&f gtg,?agﬁr%seﬁ .—2\? “B"y tﬁgh%l Sien Y GiE o SHAR
rinse cycle. |If tmtppbmtismﬁemmmoretesﬂs@d fronfinite tudetity oR0%hey
conponents of the wbpiR &Fthe tdvslSaeRPLEAt cBHdoE?t:d/H 1, likew se, be -\

carried by the clothi'ng into the rinse”
15 .~ Without exhibiting any’intent to be' 'boUnd by any theory of
' operation, it can be suggested that the detergent composition of
the present invention functions in the followmg manner. A layer
of suds forms on the surface of water used to rinse clothing
which has just been laundered with the aid of a detergent com-
20 position because a finite amount of surfactant is carried by the
clothing 'intd the rinse cycle. " if the present invention is used, a -
finite quantlty of the components “of the rinse cycle suds control
prills will, likewise, be carried by the clothing into the rinse
cycle. Because of their Uniqu'e 'compOSition the rinse cycle suds
-25 ~ control prills will dissolve in the relatnvely hngh pH (e.g. about 9 \.J
' to ‘about 10.5 pH) wash solutlon but the components of the prills
do not dissociate in the wash solutso_n " The silicone fluid suds
suppressor does not, then, interfere with the normal sudsing
action of the detergent composition during the wash cycle. With _
30  most of the detergency builder being removed from the system
with the spent wash solution, the pH of ‘the rinse solution is
. somewhat lower (e.g. about 6.5 to about 8.5 pH) than that of the
preceeding wash solution. The components of the prills which |
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Eycleﬁ Because of their unique conposition, the rinse cycle suds 25
control prills will dissolve in the relatively high pH (e.g. about 9 to
about 10.5 pH) wash solution, but the conponents of the prills do not _
di ssogjigte in the sh solutjo e silicone fluid suds suggressor does

. Th ) i .

not, then, intdrdes e\ﬁf‘t’ﬁhﬁ'ﬁ'éaﬂﬁrﬁ%q”% détegthectringe Srclenbyddbergething
gon}ogsi tibon durtheg tdgssfomb ﬁythe.lo%?hpﬂﬁth%reby fresihgothd et rraRacy y
ui | der being renmpved fromthe syst W t he-spent wash solution, the p
of the rinse sof ?osf’i'qp§en%‘?’r'e\%ﬁgt ?r'a &te.aé'.a-ﬁé%@uttoGPS" Bmahﬁuk“@.“ﬂe H)
than that of thunutereedi redudhsy thel uamityThé sodparerthe sirfabe of ithes
whi ch have b l.cally r i the rinse cycle by the cl.othing
then df ssoci at eﬁggeﬁﬂéélrb&gre % eﬁ}ejrg&yg%t‘l?e'%iﬁﬁot%ea”saﬁ{ﬁ égn'gp‘?'l'%rﬁ "é'ghs
suppressor and thekfilg streagth loAtiny tbubbdes mamsedsby rarendedbriansurifectanit
reduci ng the qusnideny therebldSuPthdrPedUEingC eneltehBendy for suds kb "RFmUaL er;

the quaternary salt is also available to I"fnterfere wth the I'm'streéngth
of any bubbl es caused by any anionic surfactant present thereby further

reduci ng the tendentyef ilowinly dxaniplenis pRevideld By wayespMMLStradiopr aygded
by way of iIIustra&i on an% Pot P% way of limtation. IO EXAMPLE A
base conpositi P RYi Hay,t‘ e PP W‘ng conposition is pre- pared by
conventional spray drying procedures (the nunmbers in parenthesis are the

partsl y wei ghtgoh conponent in the base conposition): CL13LAS (9.6);
al kyl*sul fate mﬁgommm 15 15 carbon atonms in the alkyl

chain (9.6); synthetic polynmer of acrylic acid and nethacrylic acid having

a i ecul ar el ght _Af b380UonPRsANh (RovihgPERS (FATMiAG0RYrpcbiiioRolsy arey! i ©

aci.d having a nol ecul ar V\Blght of about ) ( @éf&}{ e Si :
(Z/7): sodi um RafeHoRy; conyentienal SBEAY, Arying: RyP nesathe Juekerseint e 20
(0.5); opticalpdreashésis(8rel)the padtsinbysweight of £bcB) compodentmipenher at e

monohydrat e (%aos)e; cgnru%gﬂﬁonfzo' @BEEE QEQTM, g Oyl( (s)ul%;fe having from 14 to
15 15 carbon atoms in the alkyl chain (9.6); synthetic polymer of
acrylic acid and methacrylic acid having a molecular weight of
about 60,000 (2.9):;PEG (RTM) 8000 (1.3); polyacrylic acid having a
molecular weight of about 4,500 (1.4); soluble silicate (7.7);
sodium carbonate (11.0); sodium diethylenetriaminepentaacetate
20 - (0.5); optical bleach (0.1); sodium suifate (41.3): sodium
perborate monohydrate (3.0); enzyme (0.7);PEG (RTM) 600 (0.2);
perfume {0.1); water/miscellaneous (5.5). This base composition
is substantially free of insoluble detergency builder. Separately,
the following components are incorporated into the molten soap,
—/ 25 | chilled, and flaked to make rinse cycle suds control prilis (the
numbers in parenthesis are the parts by weight of each com-
ponent used): sodium fatty acid soap (80% tallow, 20% coconut)
.(21); trimethyltallowammonium chloride (13.2): Dow Corning 200
Fluid (2.4); palmitic acid (29.4); PEG (RTM) 8000 (29.4), water/-
30 miscellaneous (4.6). The rinse cyle suds control prills, having a
maximum dimension of about 3 millimeters, are physically incor-
porated into the base composition at a level of 5 parts by weight



perfunme (0.1); water/ m scell aneous.(5..5). Thi% base conposition is’
substantially free of insoluble detergency builder. Separately, the
fol | owm ng conponents are incorporated into the nolten soap, 25 ._
chilled, and flaked to nake rinse cycle suds control prllls (the nurrba,r_} in

parent hesi s are tth%t% f:?cl@ycé\g{orghtpr‘?flseﬁac'ésc?gft“ ﬁﬁ@‘q GboeTTion

fatty acid.soap (8 o coconut owammnl um
chloride (.13.2): Bofoemraiargnairy F‘PEﬁ"@e(‘Q PMPasiion tqfctmcpaeqem imventiog.
(RTM 8000 (29.4), TWM Yranufd¥ detergenm é&rﬂidsﬁﬁﬁ@ﬂnﬂtt@)enﬁ%eﬁl ﬁﬁﬁeCW@e
suds control prills, havin 8_ fl mum dhngnm on. Qlﬁ{ f é % are
physi cal |y incor- B'dﬁ’%lt eentral A% h‘é’"lﬁfé'é c ﬂszﬂm' (,%ragu v etﬁ'fg%“ p&PPs
by weight g =~ 19 ri peatmy\clvehmontduds pratl IcgntanB:hparmssd)ycyHegrsudlsamntrol
conposi ti on to for A" anul-ar detergent conposition of the present
invention. This gr 1 ar detergent conposi tion exhibits enhanced rinse

cycl e suds control as conpared to a simlar granular detergent com
position which does not contain the rinse cycle suds control prills.
CLAIM5S 1. A granul ar detergent conposition providing reduced sudsing and
rinse water turbidi ty during rinsing followi ng a washing operation, said
conposition conprising: a) at |east one surfactant; b) at |east one sol uble
(as hereinbefore defined) detergency builder; and c) a plurality of rinse
cycle suds control prills conprising: A :



:i) fatty acid soap; ii) at | east onegquaternary ammonium salt; and iii)
at least one silicone fluid suds suppressor; wherein said prllls conpri se
Jron10 1@6to 14% by wei ght said silicone fluid, wherein said prills

conpr i from5%to 55% by wei ght said soap, mhereln the nole ratio of said
soap t s ternary ammoniumsalt in said prills is from0.1:1 to 4:1,
wherein s osition conprises froml1l%to 20% by wei ght of said prllls

and wher ei b sah dIxampbar iderergent conpesitignfprevidingereduded or e
defi ned) of '%é‘ﬁk@ ﬁ?aefgﬁasywmwasrb?al@ed@f?ﬂa'@{ngfﬁ rgent

conposi tion of_C wher ei n, sald conposition, conprises 5% to 50% by
vei ght said suf? %&RgaﬁdWT$Eh?$W9E%F auion, ﬁ@&@ﬂﬁ°@ﬂ?%1%ﬁ¢¢der 3. The
granul ar detGWQﬁmprtﬁmm@sltlon of Claim2 wherein said prills conprise from

2% to 8% by we n d from15%to 30% by wei ght said

soap, and mher ?%ai%% éig %uﬁ#ggg?%QSoap to said salt in said prills

is from1:1 tcb)z 1at 41ea3hb epensd tubliet tagchereinpetore cdebHin€ini m 1

wherein said prllléééﬁggg éﬁ ﬁﬁf&gé&@t5h§96by wei ght said silicone fluid
wel ght

and fron115@6to 30% é%ﬁ sal d_soap, and wherein the nole ratio of said
soap to said At #rP %ﬂkﬁ?l?% rinse fyale suds qontrol puills The

gr anul ar detergentc@myﬁxgaﬁgpn of Cdaiml wherein the at | east one
surfactant is an oni urfac nt and wherein the prills conprlse a)
fatty acid soap Sgn% é?? d"Soa ap;

. ii) at 1east one quaternary ammonium salt; and

iji) at least one silicone fluid suds suppressor;
_ wherein said prills comprise from 0.1% to 14% by

N _weight said silicone fluid, wherein said prills
comprise from 5% to 55% by weight said soap, wherein
the mole ratio of said soap to said quaternary
ammonium salt in said prills is from 0.1:1 to 4:1,
wherein said composition comprises from 1% to 20% by
weight of said prills, and wherein said composition is
substantially free (as hereinbefore defined) of
insoluble detergency builder.

2. The granular detergent composition of Claim 1 wherein
said composition comprises from 5% to 50% by weight
said surfactant and from 5% to 94% by weight said
builder.

3. The granular detergent composition of Claim 2 wherein
' said prills comprise from 2% to 8% by weight said
silicone fluid and from 15% to 30% by weight said
soap, and wherein the mole ratio of said soap to said
- salt in said prills is from 1:1 to 2:1.

4. The granular detergent composition of Claim 1 wherein
said prills comprise from 2% to 8% by weight said
silicone fluid and from 15% to 30% by weight said
soap, and wherein the mole ratio of said soap to said
salt in said prills is from 1:1 to 2:1.

‘A O A



i) coconut soap; ii) tallow soap; and iii) mixtures -thereof; b) : {
trinmethyltal | onammoni um chloride; and c) at | east one pol ydi nethyl sil oxane .
silicone fluid suds suppressor; wherein said prills comprise from2%to 8% ¢
by- wei ght sai d pol ydi met hyl si | oxane ang from 15%to 30% by wei ght sai d

soap, wherein the nole ratio of said soap to said chloride in said pril¥s

Is from1l:1 to 2:1, and wherein said detergent conposition conprises from

5% to 50% by wei ght said surfactant and from5%to. 94% by- wei ght said

bui | der. » . g o . i e . L
5. The granular detergent composrt1on of Claim 1 wherein

the at least one surfactant is an anionic surfactant
and wherein the prllls comprise:
a) fatty acid soap_selected from:
- i) coconut soap; '
ii) tallow soap; and
iii) mixtures ‘thereof;
b) trimethyltellowammonium'chloride, and
c) . at least one polydzmethylslloxane s:lrcone £luid
- suds suppressor, S
wherein said prills comprise from 2% to 8% by weight
said polydlmethylslloxane and from 15% to 30% by

weight said soap, wherein the mole ratro of said soap \‘J
to said chlorzde in saia prills 1s from 1:1 to 2:1,
and wherein said detergent composrt1on comprises from
5% to 50% by weight said surfactant and from 5% to 94%
by welght saxd bu11der.
Y
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