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DETE COMPOSI TI ONS Ri chard M Bagi nsKi Eer'nar‘d C. ‘Dens Lifida 0SS - :
Ral ph/H. Soule, Jr. 5 Tectmical Field and B gl)él%g/pq,\r/_\ .
The fpresent invention relates to detergent conpositions contafning a% an'. !
esgential ingredient a silicone SURETERGENT | COgPaQEPionkli Ch is stabl gmon
storage. The concept of "stability" as used nherermrs—t+A—the context of
protecting the silicone and pre- 10 dRichand MueBagiaski ng or promoting its
capability of suppressing, or controlli ggm#@ é.u%%“gr ofile of a detergent
surface active agent. Mre specifically, the inventron in its broadest

cont ext enconpasses detergent conposit ’c-oﬁﬂsﬁsi ng a detergent
surfactant conponent and a silicone sudRalphH.05biRY Hdent which is

separated, or isolated, within 3 groief .ve, matrix from the detergent
surfactant. SiSicones are widel 33 agkgr thi ghly

ef fective suds control Mheg peaeserts. inviemtiorxarplates Uts. dédémyent3, confpoiPions
relates to conposi k| d .ur Qee Of .00 aguequs sol.utions

i ncorporating t heIr-'be'iwr%?nig’%aﬁg. %ﬁloﬁeﬁggnégf p'ggi';gla{r%t@ h§| gﬁ‘%?ﬁnéuf'f qugt_romng
Usef ul suds controf@emy whichc bhecstable: om storage.of Thel conceptaofl "stabitityBdas

silica as describegdsed Oherels!BNHE tHe cER{dIBN 0P 1k | ¢ TR oS -
2 124, 526. 25 S Additionally. . Gernan Pat orh 2%??@6*2&?3'2&3’% god pre

silicone suds ppnt $MYiNGy BREMENIOGRT Sramotingiitin capablisyy ofosyparessing,
surface- coated wibdh esntropimepothesi swdsinproffie icfonre ditbpgerr Ssurfecs Usltive
controlling agents_have begn succgﬁ%ﬂ I ytbgcorportat ed i t er gent

conposi tion by prof@ets 39Sy SPR Yirn WOesIVRRON '8 gé%o%?céi B Ntext a
et gl. The interacenhcompissesc deétengeatt compesidionsi t kompeising i conedetergent P
et er gont s To pr ovi e, cIroRahf 48 4 Mlishas R ShhGlhg diecdien
after prol ongegs st i 3pparated, or isolated, within a protective matrix from the:
detergent surfactant. _ -
Silicones are widely known and taught for use as highly
effective suds controlling agents. - For example, U.S. Patent
3,455,839 relates_' to compositions and processes for defoaming
q0 23queous solutions by incorporating - therein smail amounts of
polydimethylisiloxane fluids.,
Useful suds controlling silicones are mixtures of silicone and
silanated silica as described, for instance, in German Patent
Application DOS 2,124,526, |
25 Additionally, German Patent 2,232,262 relates to silicone suds
Ny controlling agents comprising sodium tripolyphosphate surface- €
coated with an organopolysiloxane. |
Silicone defoamers and suds controlling agents have been

successfuily incorporated into a detergent composition by protect-
 ing them as in U.S. Patent 3,933,672, Bartolotta et al.

30

The interaction of the detergent material with the silicone on
storage, has been minimized by isolating the silicone material from
said detergents to provide compositions having controlled suds

35 patterns even after prolonged storage.
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-2- Sunmary of the Invention The present invention relates to a granul ar
det:ergent conposition conprising: a) a suds suppressing amount of a stable
swads controlllng conmponent conprising a silicone suds controlling agent

-rel easably i ncorporated in a water-sol ubl e-oz water-dispersible,
substanti y non-surface active, and non-hygroscopic organic carrier

1 npermeabl e to detergents and alkallne substances ~said organic carrier

- conprising polyethyl ene gl ycol, s$ egrponent  bei ng

‘substantially free -pp‘, ?éé’éﬁepiﬁvﬁﬁ sp%(yﬂs %ag!w lts %nd bei ng

in the formof irregu] ar e-11 epartlcl
di mensi on not |ERPeHLH 1@“0‘50%%@% maxi mum di mensi on [err] at | east 20%

greater than the nig) wmdu@en%p@regaﬂnéba)m@u&vdéffw SEdB1d g omponent
sel ected fromthe group co ?éff,w? anionic, nonjonic, zwtterlonic,
S

anphol ytic, and cationi TP COMPORERt CmPEiRingia shkiaqne swids suds
cont rolling conponent otoateolhshgnagentiprelsasawlys iﬁcﬂ‘ﬁdﬁﬁ%ﬁ hgiedin in a
"suds suppressing anou Ve o S t.hat
formul ator of the corrp(r)kg'sl‘flgns @‘%ﬂﬁf%e e%?fgél* %%P%*b]t ssr%r}iﬁﬂfe‘?ﬂn%l ch
will control the suds tRePRtRuriaeetackivecdand Tm-al'&mnsczdpmdnqmnta oI | er
will vary with the det %gﬁ&egwﬁﬁgaﬁﬂe@ge&et fqe,pe@rg:ﬂ@,ﬁ

0 ac |eve

sudsi ng surfactants, rel tlvel%m)re of the contr | S use

the desired suds contrcTURFEINGRTH T FREFAMLE ?H@%‘érﬁ%ﬂprﬂ%‘@l i cone
suds controlling conponeolyéehyleneonbyécks said | swdsecontto Xnitg ol | i ng

conposi tion. Thi s+ ol Semegnere e fity AR LS Wolte X VER s Ginte
age&/. in a water-sol ubl¥atRr v bR sirorganic csakes candhrbeing niat rthe As in
Patent 3,933,672, E@ﬁnr@frii(reg\lfﬂ'iy shaped flake-like particles
hav:mg a minimum dimens:.on not less than 0.05 cm
and a maximum dimension #eing at least 20% greater
than the m:.rumum dimension; and

(b) a sudsing detergent component selected from the group
consisting of anionic, nomonic, zwntteriomc, ampholytlc,
and cationic detergents and mixtures thereof.

The silicone suds contr_'olling_ component of the instant compo-

‘sitions is employed herein in a "suds suppressing amount", By

"suds suppressing 'ameunt'.l is meant that the formulator of the

compositions can _seiect an amount of this component which will

. control the suds to the extent desired. The amount of suds

\/ ' controller will vary with the detergent component selected. For

example, with high sudsing surfactants, relatively more of the

controller is used to achieve the desired suds control than with
low foaming- detergents.

The silicone suds controlllng component herein comprises a
silicone suds controlling agen_t e
which is substantially isolated from the detergent component of
"the composition, This"‘i'solatlon" is achieved by incer'porating the
silicone agent in a water-soluble or water-dispersible organic
carrier matrix. As in U.S. Patent 3,933,672, the matrix, itself,
must be a substantially non-surface active, non-hygroscopic,
material which does not interact with the silicone agent.
Moreover, the carrier must be substantiaily impenetrable by the



must be a substantially non-surface active,
does not interact with the silicone agent. Mreover, the carrier nust be

substantially inpenetrable by the = -3- detergent conponent of the
detergent conposition to prevent undesi rabﬁe silicone/ detergent ¢
and/or  silicone/alkali int eractions. Mreover, the carrier mat r"ﬁ her ei n

h I
Dotai | ed Doscr L‘l‘a‘gfﬁé‘l@t GRS o e d8Rn: PhSod R, B clkef"™

I nvention

In order to provi de ”i%re
even after St orsa.g-eface factive agamtssa:ty\ertmanl tiog ail&:on‘ehe

from the

The i ndi vi dual

In detail,

e Inventlon e conpos |ons

conpr4 sl‘WP Gssen?'l'&?“%’ Gi’ﬂﬂﬂts tlﬂadhlr egul siticonedaligadid

particul ate sil iintevacsiofs. control | i ng conponent substantially free of

hygr oscopi ¢ wat er 10 soI ubl e j.norgani c sa nd .t he detergent conponent.
et HiRh

E§TIer ofa

det.er gent corrpongg--a" he, 3 ter disclosed.

conponent s:

of the instant c&zeaaatneamm&ssemea ik gtﬁenﬁersﬂgﬁe&Opu%lw AfESHe

which is . incorporated In a water-sol ub
substantial |y notdf Faptroding £ompppent o%tq,srtg‘éﬂ? Y niges rﬁfab‘/‘émsééﬁﬂlc water

non- hygroscopj ¢ sctdble Riorgahid salts and the GeferrIgEht d&ip%hbﬁt COAt Gidas to
i nt e’r

within its

agent and ef f ect® \Piaﬁées b?ﬁ’l%zé é%*%sdﬁuof'l %g"wkgéﬁg'dlegogﬁ?dzggaﬁﬁ?%tb{fo\lmIt

the detergent cewemneaftenf stbeageanpisi isi oneces’sneycatorneolartet gheal silicorieés

selected such 1 NgmpdHapR AfFGnKt W VideleMildt - cbit g ght ! Gh MRhE! XmEhee! ij

or disperses to reI ease the silicone naterial

ormit

control Iing fundi§rginafier cdisclosnd. mat EPeal ?@Nﬂ‘éﬂledca@i’?w%uds}f the

control |i ng ependomptitons Hareircare ldesaritbdom \Weitaipx Magownt eri al s of
types, either singl ySuds eontro j natjon with various soli d -

several 30
materials .

20

ling Component
The suds controlling component of the instant composition

comprises a smcone suds controlllng ‘agent which is mcorporated
in a water-soluble or water-disperslble. substantlally nonsurface
active, detergent-lmpermeable _'_and_', '. non-hygroscoptc carrier

_materlal The carrier materlal contains within its interior

substantially all of the slhoone suds controlling agent and
effectively csolates it from (i. e., keeps it out of contact with) the

| _ detergent component of the composltlons._ The carr_ler_materlal is

25
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selected such that, upon admixture with water the carrier matrix
dissolves or disperses to release the salicone material to perform
its suds controlling function.

The silicone materials employed as the suds controllmg
agents herein can be alkylated polyslloxane materials of several
types, either singly or in combination wnth various solid materials
such as sillca aerogels and xerogels and hydrophobnc silicas of

__various types. ln industrial practxce, the term “silicone" has

become 23 generlc term which encompasses a varuety of relatively
high molecular weight polymers contalnmg siloxane units and
hydrocarbyl groups of various type_s_. In _general terms, the

erpipyMyst RRogoRtAIR dsied: ol

silicone conmponent

) n are descri bed
bel ow. Su becmmpositimlt; G@ﬁ“rpthnanprﬁmtsudsrentmordohmecotmnent

non- hygr oscopi c, “materi al whi ch’

-~
-



. .
such as silica aerogels and xerogel s and hydfophobic silicas of various
types. In industrial practice, the term "silicone" has becone a generic
term whi ch enconpasses a variety of relatively high nolecular weight

pol yners contalnlng sil oxane units and 35 hydrocarbyl groups of various
types. In™general terns, the -4- silicone 8utds controllers can be
descri bed as sil oxangs havin -t he ?neral structural backbone. [ERR]
wherein x is from ai8GeNeFY &BBE!% lersran beqdeseribed s pilaxanes bavirg ghe
or aryl groups, espgéneral \sth@étural bicRbbnepr opyl, butyl or phenyl. The

pol ydi net hyl'si | oxanes (R and [err] are nEthyI)-ha I ng a nol ecul ar wei ght
within the range of from about 200 to about 10 290, 000, and hi gher, are
all useful as suds controlling agents. Silicoewae=~n8§i@rigpes are comercially
avai |l abl e fromgt he Dow Corni ng Corporation under ihe tr¥de nane Silicone
200 Fl uids. Suitabl e pol ydi net hyl sil oxanes have a“viscosity of from about
20 cs to about 60, O&bel:ﬁin pricfﬁ'toablapoﬂtdmm)abomza- 2600 and, Raamﬂdl'r}are/\/eoch

15 wused with silic FUEs | dinebiana! ot e

materials wherein t e SI rﬁr‘ ﬁ groups %ﬁg@cia@g t" arkéwll'k Fépar'y Rﬂ or
m xed al kyl and ar yPhemdr ocﬁhswolgﬂmyésamwsUé%fmd Rldere anethyl) |h$gmg
properties. These naat.ﬁueehfarawgﬁaowtmrprtmarrsﬁgbyott *f?omyshsahysz'oﬁ & abBet

20 appropri ate a y m xed al Kar or .aral kyl I con
di chl ori des wi t' waﬁ@r 0 ﬁ naigher . \are. %Ldﬁ?ﬂ‘{] ﬁsnéuéﬂst °°%S"°z'|b%| Jgents.
gxarrpl es of ZUChf Si Silicone matéi-ialerﬁrreohbmugragayt wuwwgrbﬁ\r theé DewECarniigin
e -nmentione or t s a i
poI ysi | oxanes; di bﬁ?wiqﬁ q:‘()e?(lag')e‘és B-%gX hgﬁﬁ Eﬁﬁ?ﬁe 65@ bqg%m Su:table
qf_yl met hyl pol ysumjxdmthydaﬁbxam& ihaye 'meVlécnﬁt\hybf pf)‘loylslamnéﬁ gseto
articularly usef ulamﬁhew dveec§0;;rawabh~pvrrsassbam2aeﬁféu é’gfabw%bcwhen _

The silicone  shoul d e(q\;e an avera et dianeter of from1l to
m crons, . pref erl@bl yut ith ;gilio) 0e [R}B- preferably from =
Sto 30 m crons Mditlonally. other silicone materials wherein the side chain”

groups R and R' are alkyl aryl, or mixed alkyl and aryl
hydrocarbyl groups exhibit useful suds controlling properties.
These materials are reédily prepared by the hydrolysis of the
20 appropriate alkyl, aryl or mixed alkaryl or aralkyl silicone
dichlorides with water in the manner well known in the art. As
specific examf)les of such silicone suds controlling agents useful
herein there can be mentioned, for example, diethyl
polysiloxanes; dipropyl 'polysiloxanes_; dibuty! polysiloxanes;
25 methylethyl polysiloxanes; phenyimethyl polysiloxanes; and the
' Y like. The dimethyl polysi'loxanes are particularly useful herein
o due to their low cost and ready availability.

The s;licone should have an average droplet diameter

of from 1 to 50 microns, preferab_ly from 5 to 40

30 microns, more preferably from 5 to 30 microns in
| diameter for maximum effectiveness. Droplets below 5
microns in diameter are not very effective and above 30

microns in diameter are increasingly less effective, Similar sizes
are required for the other silicone suds controlling agents
35 disclosed hereinafter.



di ameter for maxi mum effectiveness.” Droplets bel ow "5 mcrons in

di aneter are not very effective and above 30 microns in dianeter are
increasingly less effective. Simlar sizes are. required for the other ~
silicone suds controlling agents 35 disclosed hereinafter. K second

highly preferred type of silicone suds controlling agent useful ¥h the
conpositions herein conprises a mxture of an al kyl ated :sil oxane of the
t'ype herei nabove disclosed. and solid silicl.7 Such m xtures of silicone and
silica can be prepared by 5 aff|X|f%rthe sillicgne to :the surface of

silica [err], for:eRafprandhighlyspraferrrd typs of i silicene suds: eandeolised in

U. S tPat ent -3, Zé’g?erﬁOBtsemorrthet@ﬂnWﬁoﬂs trlererrefms aSuﬁLSttxﬁenM ahl i ng
agents conpri si Xt,u one, and ep S ner
preferably conp? P‘ggtgfjl |5é8ﬁ@n3n8¥s he YRS, laersﬁ' at_&(g @'SF ot 1@"dr a?PnF
from about 19: Isiticaabduchl' miktupesefafr alliconér andabidica €8n 1beopedmaredlby.

The silica can I 1 fr y y. t Sgolrl fen an
anount which Is p'r’aFé 4'}4 SW %tBQ §%ﬁ§{;é #(?/q%%n%ef((egrgbfy ro%?%gp ut 10
to about 15% blyywmeglms thasfét!b oeatahici reassion dlsnl;oqurtlm@ 8i z&atgntt he

silica enpl oyeds 335189 S ﬁ.tétbaa/ﬁerurpoage?aé@?rémtro'sludgg @aﬁg@ﬁn hou! d

preferably be not  nore t out not nore than
mllimcrons, paesrttﬁaﬁwpﬂﬁmnm%ems 5’fn¥'I"FPﬂ? (ﬁ%ss'l‘ﬁa RfSpered in this
mllimecrons, ﬁ@ﬁﬁer mnefferﬁhwcoﬁ\ eme “ghiushe aﬁd l-,mcaahous aﬂcone smca

mllimcrons a shoul.d xceed
about 5 [erlq/gra "‘br‘) f f’% Hbr'e i h %a§ gt éo %Ff?' %)(Cy ﬁf? I’?‘I‘%ﬁ e(lfj
suds control l'intp a@muts 1cdnpr |T$1engp|bca i camebendhemlqal:lar and/oe physigadly by

d | h b \/
ﬁy(rjnr)c();:)ﬂgb?cSISI :iﬁé’% d] tqeosllll'.:gﬁ ?ﬁo%n %Fn%bﬂg QKF:rI-p'@CgPé@an\% %gglflt Sd%

di scl osed aboveto aMytoﬂ&%prgfsréblay firamnabaut HAd 40 eBowe 188edy oreighki ng a
hydrophobi ¢ silhgg a%h Eh&ad?n@&n@npmesamélel Bizeof ARB gmt:boanmotledam

silicone as the suds controlling %‘%g For exanple, a funmed silica can be
reacted with® a twehy siicatsilicenais ‘(cl“té°"‘"95|aBSH5§ cthoulg,pgefergbly be

hydrODhobl C triabkyherd apangabuns ma h(preferfabwe a6t theresi thaga.abbat 100
: ~millimicrons, preferably from about 5 mllhmlcrons to about 50
millimicrons, ‘more preferably from about 10 to about 20
millimicrons, 'and the SpelelC surface area of the Slllca should
20 exceed about 5 m lg . preferably more than about 50 m Ig
' Alternatwely, suds controllmg agents comprlsmg silicone and
silica can be prepared by admlxmg a slhcone fluid of the type
hereinabove dlsclosed wsth a hydrophoblc sihca havmg a particle
'size and surface area in the range dtsclosed above. Any of V
25 several known - methods may be used for makmg a hydrophobuc
silica which can be employed herem in combmat:on with a silicone
as the suds controlling agent ' For example, a fumed silica can
. be reacted with a trlalkyl chlorosllane (i.e., “sllanated“) to affix
hydrophobic trlalkylsnlane groups on the surface of the silica. In
30 a preferred and well known process, fumed silica is contacted
'\mth tnmethylchlorosulane and a preferred hydrophobic silanated
'slllca useful in the present composmons is prepared
" n an alternate procedure, a hydrophoblc smca useful in the
present compositions is obtained by contactmg silica with any of
35 the following compounds: metal, ammonium and substituted



36 a preferred and well known process, funed silica is contacted with
trismet hyl chl orosi | ane and a preferred hydrophobic silanated silica useful
iR the present conpositions is prepared. In an alternate procedure, a
hydr ophobi€ -silica useful in the present conpositions is obtained by

contacti.ng™$ilica with any of 35 the following conpounds: ~metal,
anmoni um and substituted -6- ammoni um sal_t of long chain fatty acids,
such as sodi um st earat.e, al um num st ear ate the like; silylhalides,

such as ethyltrichl gmnwﬁnesaﬁgjt bt r|¢ Q;Ihg | &g
tricycl ohexyl chl or05| | an e li ke and ﬁ)n E}Wal nc'a Kyl sué:rrﬁ n‘%% gpdium

a
ammoni um sal ts, sucffte %%15 {]BF‘y"u'{‘rFTﬁ?l"ﬂ% é’lﬂ%éhecé‘t‘sﬁl- sHy halises , asuomi asn
chloride, and the | ekiey ItAichisrokRaned bt&Wﬁ'ldﬂGP&éﬁr‘lé Neric %HEx?ﬁ:rh%H%a lane,

conprises a hydrophag si.J.anat e r ef trlrre hyl silanate

si Irrlpca havi ng 36/1 palrof’f‘gl gh%ll%? |?\"‘§jH a‘?@"f? maﬁaﬁnssm APMENE oS . t%ﬂqm

about 20 mlli rchrons aeti/latlsimemwl améne f Myarte&nw&arﬁh&ﬁhnﬁ@h%ﬂléér]érﬁi

intimately adm xed ‘gﬁdl met hyl silicone fluid having a nol ecul ar wei ght
o

in the range of. from ab 500 to about 200,000, at a weight ratio of
silicone to silanated siAi me&"ﬁdonmdﬁ)ucoat)'ollmg gent Jhe?eurSuccbmpu%s a

control ling agents lefr‘éf)ﬁ%ﬁé %@I‘EHF{&? éﬁosts'éﬂe?g% yal@ﬁme%fl[stl?ng?e be %lca |

silica in a weight cone: si'l anate rom
10:1 to about 1:1. PR¥ing @Parjieietieeiin the | range dromsaeautaipymillimerons| to

| anated) silicaieil aboue wdﬁunﬁiaw@é |drﬂi31 aa%éhﬁflé)réi}ﬂféi& s AV %oe¥e§
a broad range of te to,.the controlled rel ease o

the 20 silicone frgﬁﬁr?atu ¥ﬂ§ %'['? ‘Fﬁﬁat‘gﬂe@\h i silicongoithdf hpyingra
ﬁg%ﬁggg\r/gl d?gglngshwienMacmmghSGs Eheswhngen@f Ifwrﬁrabiiutoiod he ébbm Z(g)l IOP(r)l
agents conprise theggl |co 3&'% %'"cﬁlt'% t?) ?ﬂé%ﬁ'&dsé rc& Pg er ‘?‘ftorjno P
about 20:1 to 25 ab@uabthO Zpreﬁlmf'atsluﬁsf contrditing Bgéntso prbfartably lcomprlse
Exanpl es of sui §5bl gjifdned §08 PRAES difhatd® FilLsORNTS NehEidht NEltrs'eof! -
: cone:silanated silica of from about 10:1 to about 1:1. The mixed
hydrophobic silanated (especially trimethylsilanated) silica-silicone
suds controlling agents provide suds control over a broad range
of temperatures, presumably due to the controlled release of the
20 silicone from the surface of the silanated silica.

Another type of suds control agent herein comprises a
silicone material of the type hereinabove disclosed sorbed onto
and into a solid. Such suds controlling agents comprise the

- _ - silicone and solid in a silicone:solid ratio of from about 20:1 to
N - 25 . about 1:20, preferably from about 5:1 to about 1:1. Examples of
suitable solid sorbents for the silicones herein include clay,

starch, kieselguhr, Fuller's Earth, and the like. The alkalinity

of the solid sorbents is of no consequence to the compositions

herein, inasmuch as it has been discovered that the silicones are

30 stable when admixed therewith. As disclosed hereinabove, the
sorbent-plus-silicone suds controlling agent must be coated or

otherwise incorporated into a carrier material of the type herein-

after disclosed to effectively isolate the sihcone from the deter-

.gent component of the instant compositions.
35



starch, kieselguhr, Fuller's Earth, and the like. The alkali'nity of the
solid sorbents is of no consequence to the conpositions herein, inasnmuch as
it has been discovered that the silicones are 30 stable when adm.xed -
therewith. As disclosed hereinabove, the sorbent-plus-silicone sugs
controlling agent nust be coated or otherw se incorporated into a~carrier.
material of the type herein- after disclosgd_to effectively isolate the
silicone fromthe_deter- gent conponent of ‘t he instant conposi ti ons.

7 vel another pieket ibihp riteitdd (0P8 GHdRICORR! 5ok IcAARRRG égerr&'”

conprises a silicone Tlur I cone fesin and silica _
fluids useful iheraiehcomprisesist sBiconagiiuidi ar slicene resinoand rﬁehcq/.peﬁ‘ he

her ei nabove di sgiiesgé. ﬂ@ws asefmrm euahlyudéilc@smmﬂmé m.xﬁﬂrlesqﬁeean bre
silicone "resins" used | oa n&n be a y al k}/ b3ted SI i cone
resins, but are 'IEUEMR%S ﬂ?@g Uy 1anie preferably| idigathylesi ns
?Le ccﬁm(;mnls/ deﬁﬁ"cbhesi aThet bﬂﬁﬁned\'fwﬁl s'ormsbd |rD(§LM:ﬁEE:6m laﬁutlﬁéhagcalnf bgm
e’ hydrolysis chl orosi | angs erea silicone ids are
two- 0 mens, onetny ARY(Rtee ANEML (B8Ins"Bhe FRCUFGAINY PoBe RreRared foh
di chl orosi | anesmetﬁISHsilamés caSilicgreneesins - afe swoimardypdesdribed s ¢three-
m cr opor ous nat f i a er ggel avi n
P 8imetsto goggmﬁs é Ffoh Isgl{m ?d(]%f% 8p! agkd}t\ 9

the particle sizes an surf ar eas’ | nabove he m x
silicone fl uid/tnichlesesilanesi, nwhereas that siicang fluids|ares " twordimengipaakint

conposi ti onfy Caﬁo%e%e dréd bhe %”Wdr@l?s:sdd?s‘?ﬂchio'?osﬂarﬁs Patrgjat

3, 455, 8309. These m xed Perl als"are conmercl all avaj | abl e from the Dow
Cor ni ng Cor por a$itisa. °°'AE°“?,’bttsd|°rﬁgsPSh LFanPesitigns - are gmicgaporaus: matefialsi al. s
can be descri begucts a3 wielfamedosicat amg@&senu Kerogels: hidng the pasticRach./

the Tange 1 om S4%k S 3uRHAKEEIS PeRlingHaUE dikstafelia 18 2 V001V el
preferably from abo{thes mivedbsilicoas, flpid tsiliconenaiegin/silica resteoRktmaisefisi n

corrposed 15 in the present compositions can be prepared in the manner dis-
closed in ‘U.S. Patent 3,455,839. These mixed materials are

commercially a_vailaolle from the Dow' Corning Corporation. Ac-

cording to U.S. Patent 3,455,839, such materials can be described

~ as mixtures consisting essentially of: :

20 _ for each 100 parts by weight of a polydimethyl!siloxane fluid
having a wscosrty in the range from 20 cs. to 1500 cs. at
25°C, '

(a) from about 5 to about 50, preferably from about 5 to
_ about 20, parts by weight of a siloxane resin composed
25 ~of (CH;);SI0, , units and SiO, units in which the ratio
of the (CH-) Si()1 /2 units to the SiO units is within
- the range of from about 0.6/1 to about 1.2/1; and

(b) from about 1 to about: 10, preferably from about 1 to
_ about 5, .parts by weight of a solid silica gel,

30 | pfefe_r:ab%y an. aerogel.

Again, such mixed . silicone/silicone  resin/silica suds
controlhng agents must be combined with a detergent-tmpermeable
carrler material to be useful in the compositlons herein.

All of the above patents are incorporated herein by refer-

35 ence.



’

25 of: [err] units and [err] units i'n which the ratio of the
[err] units to the [err] units is within the range of fromabout 0.6/1 to
about 1.211; and (b) from about |I to about 10, preferably fromabout 1 to
about 5, parts by weight of. a solid silica gel, 30

pref erabl y™an aerogel. Again, such m xed sid rcone/ silicone

resin/silica suds co ol | | gen must be combined with a :

det er gent - i nper neabl e c‘;ﬁ'ﬁ eﬁ' %r? $ tPiEollingr lagents tofe thenpbariemientioned

herein. Al of the app¥enpstenes iRESrpors ein ef '
ence. ‘The sili congﬁs ‘rﬁ's gont 'I | i r?di ﬂ!ed;?g&gﬁﬁ Eigéaf o‘r:%\trrgé\f e} Eﬁca >l,ated
nust be i ncor por at eGOWPY é“te"%gf%% of cathemw a%%dsuwaemeuwonta-ned
i nt ernal : zgfj, or ot h&twmseassbbtwlmlailyi ywmt-mmblt V\ﬂoﬁ'hlvﬁ)teﬁ-di%imbl ahhy
wat er - sol ubl e, r d rosco |c carri :
materi al which gus\t,\%g‘ T‘Xéﬁ‘f’?@ﬁ!f ceir(')'?%et'i?tﬁépﬁ? g\?ﬁ§?‘5ﬁ'&'§s to
and which, itself, demgentseaxﬁlﬁ:lkame|sal1stapcescm$uhm<;e|tsdf1 \must Be substantially

subst anti al | y nonsurnfoﬁgﬁﬁpaegl Fgﬁ{,g. ts&ﬂ?ﬁlnttﬂﬁgch ma ?ﬁ ?Ltﬁl tn?eealn];:

does not interact wt I cone erl a
silicone material. i$hab Ué#mF%"”ﬁ‘F'édméFe'dﬂher'ﬁ%é- ed@%shv"el y‘tarwerwétl the
prior to its rel easgijli¢briehema@pial Wik €such - Gfashi'bhe that t tlﬁ esificéfe Ofatdifal is

silicone droplet shoul e mai nt ai ned above gbout r ef er abl ove
about 5 nicronsl e&'ﬁi ‘2’@" Rt Mgﬁr |°Ff§e§s'HF ﬁé grg fosnta df%d"e epse
det er gent conposi t | on, the washpwater.abl.e. | htiie plaeticiel sizenef sbdssmo_mief adrbpley

conponent thereof alga., “h‘%‘ﬂ%‘ﬁ&ll ;J06Ya ?Omkén?ﬁfggpﬁﬁave about

tenperatures. 20 Since I cone su S controlI'fTng ag ere-
I eqsably I ncorporat édmilqrrmﬁe carrier, such that the silicone is rel eased

intd the aqueous bath uppn @amsgtum@f g oa| u,-?n p%'i,d‘trhq,-evgﬁah,uutu

is preferred that the carrier materiP bﬁ ? EP H(gy\ve

wat er - di sper si bl1@ grgant omposition, uIIs preferable “that the ' silicone suds
- controlling component thereof aiso be substantially dry and
nontacky at ambient temperatures.

20

Since the silicone suds controlling agent is to be re-
leasably incorporated in the carrier, such that the silicone is
released into the aqueous bath upon admixture of the composition

" 25 therewith, it s preferred that the carrier material be water
\/ soluble. However, wator-dlspersible materials are aiso useful,
| inasmuch as they will also release the silicone upon addition to an
aqueous bath. _
A wide variety of carrier materials having the requisite
30 solub'ilit\jldisperslbllity characteristics and the essential features
of being substantially non-surface active, substantially
non-hygroscopic and substantially detergent-impermeable are
~ known, However, polyethylene glycol- -(PEG)- which has sub-
stant1a11y no surface active characteristics is
35  an essential carrier component herein. PEG, having
molecular weights of from about 1,500 to



| nasmuch as they will also release the silicone upon addltloh to an aqueous
bath. A wide variety of carrier materials having the requisite 30
solubility/dispersibility characteristics and the essential features of .
bei ng substantial ly non-surface active, substantially i;é

non- hygroscopi ¢ and substantially detergentgiympernmeabl e are known=
However, polyethylene glycol (PEG which has sub- stantially no surface
active charact eraxfdutcssod %065 preme.eawnﬁrbﬁ.l aS@utr '3ebo&ggp$t}®1t zdzg)(fgﬁ' BborePEG’

havi ng nol ecul ar wej r om about

preferably from %’Eﬁfﬁ?abj‘/og'(?“'t abawb 3t 06 t@(ﬁ?“ﬁn‘r‘b 009 emer b yset.om about
5,000 to about 10,000 can be used. A very,preferred carrier material is a
m xture of from about 0.2%to about 15%  preferably from about 0.25%to
about 5% nore preferably from about 0.25%to about 2% of fa tty acids
contai ning fromabout 12 to about 30, preflerably from about 14 to about 20,
nore preferably fromabout 14 to about -16, carbon atoms and the bal ance
PEG Such a carrier material gives a nore|desirable suds pattern over the
duration of the washing process, providing nore suds at the start and |ess
suds at the end than PEG al.one. The fattyjaci-d delays th e solubility of

t he suds suppressor particle and thereby delays.the rel ease of the
silicone. The irregularly shaped partlcul dte silicone suds controlling
conponent of the present invention is predared in a flake form for
exanpl e, by admi xing the silicone suds.cortrolling agent with a molten
carrier material, mxing to formthe apprqp riate silicone droplet size,
and flaking, e.g., by miling or_extruding to forma thin sheet, cooling.to

solidify the carrier Amoeeyipreferred kaceikr rrga:tehalsbeetm-&mme Mririoﬁﬂ gsorf N2
ool ng moi ten chrgh & 2l F3Y.“RrBleaR" sholh idus R 587 300} 33 Bt ci
on, e.g. -a chil preferéblyr foom tabous| @,258ntb tabontbnsalflfagt\saccus containing
: from about 12 to about 30, preferably from about 14 to about 20,
more preferably from about 14 to about 16, carbon atoms and the
balance PEG. Such a carrier material gives a more desirable suds
pattern over the duration of the washing process, providing more
suds at the start and less suds at the end than PEG alone. The
fatty acid delays the solubility of the suds suppressor partlc!e
and thereby delays the release of the slhcone.

The irregularly shaped partxculate s111cone suds
controll1nq component of the present 1nvent1on is prepared
'_1n a Elake form. for example, by admxxxng the silicone suds ;J
controll;ng agent wzth a molten carrier material, mixing to
form the appropriate silicone droplet size, and flaking,
e.g., by milling or extruding to form a thxn sheet, cooling
_to solid1£y the carrier material, and hreakzng the sheet
“into partlcles of the_right size. 1In another preferred
process thin films can be Eormed hy cool1ng molten carrier
material wzth the suds suppressor drspersed therexn on,
e. g., a chill roll or belt cooler and then breakxng said
film into appropr1ate sized flakes. The thickness of the
flake should be not less than 0 . 05 cm and is preferably in
the range ‘up to about 0. 15 cm, more preferably up to about
0.1 cm. When this procedure is used,



filminto appropriate sized flakes. The thickness of the flake should be
not: | ess than 0.05 cmand is preferably in the range up to about. 0.15 cm
more preferably up to about 0.1 cm Wen this procedure is used, -10-
the silicphe suds controlling agent is contained within the carrier

material Svreffectivel y that. when this materi a+ tfgs-eventual |y ad- m xed
with, or incorporated into, a detergent conposition, the silicone does not
substantial |y cone ‘i nthe sifinonét suds lcomteoltiageagerit is gontained f wthiritthe carrier
ingredient. In order HEtdriflViege ; ck¥. S control lin
conponent useful in drgtgﬁﬂnﬁﬁaﬁﬁag?ggge??\agg‘grrg%@i ﬁ‘gn@,g?e[r 1 a?l?&"&‘?a'{"head'
silicone suds control MX¥RA Migh: andincarpeeatednintoi ap detargdnbecomposition, the
substantial |y solidif gi¢gidond hdiGest MotbsuBstaneiah S&red O tecoalers
whi ch qui ckly coo% the_s eet&s?r fl akes, such ?hgymgh@t%a?rrﬁégb%h {I?‘% deter
hardened. Extrusibn t88RhSHORS Y, Ngregient.ysed. 1t is to be recognized
that the anount of carrieinusedert doi pebeide tahgrahliaponRorstadRy COGESE Obdrthsiiing

agent herein fromthe il nt, _cQ nent of the conpositions. herein
is not critical. It (3 ion|entn2’dc’g§§ar'§/‘ t‘ﬂ&? @%&5‘3 fc ?‘I’f'%éw CAMRRF is. the
provi de sufficient voflake ehahesaiiiconat sudsycontrolling sigent cared canriee material
i ncorporated therein. shadildeBeSeubdtantidipr ebipdirrd, t OTHAY @asUbé | & i
material to provide foé svffici ent gt'r eg th of the rggul%tagn%é géregﬁﬁfee&% %
resi st premature H eaRGfelt cRISES avhich y cool the shests) or,flakes siwch that

from 5:1to the ldabrier melteigrivdrdenkdy fExtrusidnl tichniques 4anlaiso be
wei ght ratio of carriggeéo silicone suds controlling agent..is enployed. The
present invention enconpasses detergent 25° conpositions conprising a

detergent conponent and aluBistedi riecpgnizedoifehche pmount dfocarter used to

irreégul arly shaped f| pgRfle! thee sifddrieCls@ds E6RFBNANY ¥geRt Herkin'Fréf! {He Qbter~
froml%to 20% e referably fram 1% to 5% . nDst eprgaferablty 2% 10 .
5% by weight of si 9 l&%ﬁgtﬂgﬂﬂéﬂ&ﬁt}%ﬂq: ositions herein Is not critical. It'is

only necessary that enough carrier be used to provide sufficient
volume that substantially. all the silicone can be incorporated
‘therein. Likewise, it is preferred to have sufficient carrier
material to provide for sufficient strength of the resuitant granule

20 to resist premature breakage. GCeneraily, above a 2:1,
preferably from S:1 to 100:1, more preferably from
- 20:1 to 40:1, weight ratio of carrier to silicone suds

controlling agent is empioyed.
The present invention encompasses detetgent'
25 compositions comprising a detergent component and a suds
\/ , - controlling component in the form of irregularly shaped'
flaked-like par&g?.]fs,.prefe_rably consisting essentially of
from 1% to 20%.Lpr_:eferab1y from 1% to 5%, most preferably
2% to - 5%, by weight of a silicone suds controiling
30 agent of any of. the types hereinabove disclosed and the
remainder being primarily a carrier material of the type
hereinabove disclosed. :
The size of the particles of the suds Controlling component
used in the present compositions is selected to be compatible with
35 . the remainder of the detergent composition. The suds controlling



30 agent of any of the types "hereinabove disclosed and -the renmainder
being primarily a carrier material of the type hereinabove discl osed. The -
size of the particles of the suds controlling component used in the present.
conpositions is selected to be conpatible with 35 the renmainder of -t he
det ergent conposition. The suds controlling!! = conponents herein %1 not
segregate unacceptably within the detergent conposition. In gener al ,
particles wth acoRORENESJiNREREN 0FO0fNGY, o3Gregate oaneecestably 280bin" the

glro re; erglral gdf fom agstagr egg?cohg%stieﬂggut 150%eed@rrgf0”§aﬁfées Camat blnsxm&rh
y-dri u

particles shoul d ?"IHe%f i num Elﬂrarré‘h %é’h‘é %ep%%d’e "}?/‘b’yf'fﬁ‘“ﬂ’?@“t

]E)art i cLes shoul ds¢maveo a abauto 1600t ]I:I'EICWS rTwil‘f et Ocdnkb ﬁtm(éll rmm dls@i‘&?%r\@é
romabout 1.5:1 t re about. 1.5 . 10

Det ergent , rrpoghergg cggﬂﬂ"r'sighg ﬁrﬁgpé{?dg cc Fr(ﬂa‘%'dnbo"f ng'r‘ﬁ Bﬁ'dt éﬁé |

det er gent corrponelmauldarhaae pth!sedmmnumngilmnlsm r atlires majdrity opdr thens

Commert eori b S“‘%'%é ﬁé en éh'ea g?"\%e ?ecot%r 'm"t"'ﬁm

conponent can be varre on t sired

formulator. Morediameter g IB’“‘ aqh%l'ﬁt d"f ‘dEQ @rbge'ﬁt c‘onﬁﬁhféﬁ@bWalﬁr% apguited

to provi de eltheu g'mqaw-aguhy wpn,light- duty products as desired. For nopbst

pur poses, i s pref tQ us cient . ano (ﬁe Bu‘éﬁt]e si.licone suds
t

control | i. ng dSrrponen(ﬁeltﬁrQ% &8’("8?53??["%5%‘8”%7‘% okANtERk, compo-
concentration of nénbrand the @eféteritt cofonerdVcdry becipghvided héneing Marioas

suds contr ol 11 N9r460tadd RSpIATRLS ot Hese AwPEIRFAR ABHBbuPLe Sithhoone

suds controllln agent ent conposition
of from 0.01%:t oamount oof5wqaysum§ gwntr%céemapnyw canhdeamariad, o«ﬁemnﬁng

control conponeng |{hé395\ﬂﬂ prbfite diesnadinyg tHQOfbr‘rdiﬂat%:"; Wé@bepf the
silicone suds con contained therein hese: deslrable
per centages dP SGEQUEB gf(#etﬁbﬁﬁﬂt c%‘?@?ﬁ%ﬁtcaﬁ)rﬁﬁ)n‘%ﬂ AI'I'F@ Rrovide sfthefe
det er gent conponaeavgadutyasriigieduty products, as desired.
: For most purposes, it is preferred ‘to ‘use a sufficient amount
of the silicone suds controlling component in the detergent compo-
_ sition to provide a concentration of from - - 0.0005% to
20 10% by weighi of the silicone suds 'controuing agent in the
composition. A preferred amount of silicone suds controm'ng '
agent in the detergent composition lies within the range of from
~ . 0,013 to - 0.5% by weight. Accordingly, the amount of
suds control component will be -adjusted, depending upon the
25 amount of silicone suds control agent ' contained therein, to
provide these desirable percentages of suds control agent. o/
Detergent Component _ '
The amount of the detergent component can, as noted
hereinabove, vary over a wide range which depends on the
30 - desires of the user. In general, the compositions contain from
~ S% to -~ - - 50%, preferably from - . 10% to 30% by
wenght. of detergent. S S '
. The detergent compositions of -the instant invention can
contaiﬁ all manner of organic, water-soluble detergent compounds
'35 so long as the silicone suds control agents are isolated therefrom.




her ei nabove, vary over a wi de range which depends on the 30 desires of the
user. In general, the conpositions contain from5%to 50% preferably
from — 10%to 30% by wei ght, of detergent. The detergent
corrposmi—Q-'g? of the instant invention can contajn all manner of organic,
wat er - sol ubt'e detergent conpounds 35 so Iong'a%2 t"he silicone suds control

agents are isol ated theretr ‘et b typical listing.of th I

speci es of detergentB‘cgﬁxﬁgg}{aynﬂsioiultﬁﬁe&%ﬁesa rs‘?erg\'t'%. of I%éfp%"arﬂée?‘%s come

3, ?64, 961, incor- dpopat.nads haseful IhereiaY cappeae. in Thie Si olPatentn3 ,6686960f incor-
et ergent conpounds LeX t |,C [ | >

siti ogs S rgBr esent %?@@of%&@hmﬁgt gﬁf%{%gfb'gbﬂts?ﬂgl E%Iﬁ%ﬂpgaifggtofg%gg&gegt

limting. Water-sol usP@peunds asyd mixtyfeshwhiehicap beidsed iin gthe insgant comppe

useful as the deter gQRiors 1 HepPesétitative 6P WURA b BHid1S! But: isTot | ;
detergents incl udes gqgghgar b -asoaps such 10 aés}gf ?emsbsdiwﬁfh'ﬁkm‘pm

pot assi um anmmoni um t vl anmoni um salts of higher fatty acids
containing from about 8 twatabamuBlié saitbost ahenwighed fatef crcidd,y ife.Qn'sdapst,

10 to about 20 carbon_atons. . Soaps.c de b L] ect ifl.catli f
fats and oils or by 8 ‘r\%’&f‘? &5 §§fi€%e§$eé?ec§ﬂ9§p?b{ gogi ﬁeﬁ%&ﬁb@%n&@l ;?‘F?Q‘n'
useful are the 15 sdhismlassl of odetesgemiss imcludes arddnanyxt ures of - f 50aps such

aci ds derived fr cQgo | n L : ' i
and coconut soapgra]An(%tg hg\k“'t CSP{%{{'::“S“a 'o% otgdicit, .smﬁgmm%unh%gram?m gaglH ;!M/
Py

det t | ud
particularly the al kdligheftfatty aﬁﬁirﬁ?nieﬁ?ef; Fef?f“al kggmraﬁgﬁ)%nﬁ%é cagpon
orgalnlk cI sul furic a;:i QtéﬁﬁC?rhd)npﬁbfedWItyS fhomi aboutr tthetor aboltec2d aarbom uatiomse
an al kyl group contaiding from.a t . ' d
sulif oni c acid or sul f#Pg ol &%E@@% -g‘(o@ﬁ@?%&gﬁﬁ@%&?ﬁn?ﬁtefg{%ra gna" %?iy‘ﬂ"" b_Y .
i s The al kyl portion the meytraljzatigrs.of freenfatdy adidshi Pagricujarty usefuhare the
detergents which 1f50”9bﬁ'HBﬁ”.§n ot&dsilile s&ies I end nﬁfl it | bf F8etyOhbcidiCderived.

present inventionare the sodi um an J)Ot assi um al ky fates, "especially
t hose obtai ned by from coconut oil and tailow, i.e., sodium or potassium tallow and

~ coconut soap. o

Another class of detergents includes water-soluble salts,
particularly the alkali metal, ammonium and alkanolammonium salts,
20 of organic sulfuric-acidreaction products having in their molecular
structure an _alkyl' group containing from about 8 to about 22
carbon atoms and a sulfonic acid or suifuric acid ester group.
(Included in the term "“alkyl" is the alkyl portion of acyl groups.)
Examples of this group of synthetic detergents which form a part
25 of the detergent compos'iti_ons of the present invention are the
: V _ sodium and potassium alkyl sulfates, especially those obtained by
sulfating the higher alcohols (Cs-(:1 8 carbon atoms) produced by
reducing the glycerides of tallow or coconut oil; and sodium and
potagsium alkylbenzene suifonates, in which the alky! group
30 contains from about 9 to about 15 carbon atoms, in straight chain
or branched chain configuration, e.g. those of the type described
in United States Patents 2,220,099 and 2,477,383, incorporated
herein by reference. Especially valuable are linear straight chain
alkylbenzene _s_ulfonates in which the average of the alkyl groups

35 is about 12 carbon atoms, abbreviated as C12 LAS.



sul fating the higher alcohols ([érr] carbon atons) produced by reduci ng the'

gl ycerides of tallow or coconut oil; and sodi um and potassi um al kyl benzene-

sul fonates, in which the alkyl group 30 contains fromabout 9 to about 15 .

carbon atons, in straight chain or branched chain configuration, e.:g. those
of the type described in United States Patents 2,220,099 and 2, 47'#%83 '
i ncorporated herein by reference. Especially val uabl e are |inear straight
chai n-al kyl benzene Qtheryapienic|detgprgent cREPAUBLS Rensin tincludeghe odivm 35

i s about 12 carfigii &rylaﬁmé“'ﬁﬂﬂhaiésl@sbbciaﬁ§ those' beherd B nigilep! C
det er gent corrpounchﬂ ere| n i.ngl ude thﬁv um a ? ycer 7 et her
sul f onat es esp?é 15, deriyed Ifom, ta &CBPB%HU?S seemme@pqqn@m odl | ow

anflf c?conut 3' IfatﬁpChdim meogwceeide fsanfc?ntaus ]giaﬁtrnﬂﬂlwcﬁsr 'éﬁ?d%&d[u@ﬁn%?s gnd
sul fates; and s salts,.of a eno ene oxi de
ether sulfate &ﬁ%as? él'f'hlsﬁbtsf BgnﬁEMLLﬁmT"JO ethylepe 1%‘ ﬂgl ¢theg; S\é’%% &RB-oxi de
per nol ecul e arna\mhgr efiromt laboat k! tgr ebpst ctht anits abduéthYiéme &bdde per

b t t t ful
2 20 the " derByBEHE 2HE EnERInCME AT EDTS SBMIA AMatsnt BB IR oni ¢
det er gent rratercaa'bsncutonlﬁe broadly defined as conmpounds produced by the
condensat i on eWQVéF-B&Iub@é'niﬁllorﬁilzo%l{ekll@%%%ht‘s 'a'?r %%&r.ﬁefw bE an

organi c hydrophob| c conpound, which may’ be aliphati'c or a aromatic in -
nature. Theld erfgen GFteﬂge"t"hecﬂﬂRMet?ﬁ/ the gF‘S‘?ﬁ"Wrﬁqust‘%ﬂdeﬁﬁéb with
any particul ar Maa@ahtergeﬁmomaterﬁll cdre be b&dadlw déﬂhddtﬁsi coh'ipouhblg' d a

wat er - sol ubl.e co un Vin e _de |re degre ance_b
hydrophi lic and® '{%‘r‘& ho& Yc gﬂ?m&ﬁfga °é3<an?) @E Rﬁlf%n cﬁrgk'?sof _
noni oni ¢ synt hethydmbgtidlie B0 na;ane}s wighnade ca’ganicath\eimphbbe: ruonlpeundnderv

Lhy ] e e Bhick iy CBb atigtEc of ARG! HERANRT Rafuld! "Phle nGHR "' N

et hyl ene oxide W base e condensa I 'on
propyl ene o8 deﬂ'w PIQ'WN!MGQBYM whichhis cgudeosgda withiany pacticuideti c

det ergents '”C|H¢6r6phﬁ>m€| YgFoUp eNeardXi @ CPesARFatRfudled to vyield =
water-soluble compound having the desired ‘degree of balance
' between hydrophlluc and hydrophobic elements,
_ " For example, a Well_'"-known class of nonionic synthetic deter-
' 20 gents is made available on the market under the trade name of
' "Plurom.c (R, These compounds are formed by condensmg ethylene
‘oxide with a hydrophobic base’ formed by the condensation of
propylene oxide mth propylene glycol ~ Other suitable nonionic
synthetlc detergents include the polyethylene oxide condensates of
25 alkyl phenols, e.g., ‘the condensation products of alkyl phenols

havmg an alkyl ‘group containing from about 6 to about 13 carbon o/

atoms in elther a straight chain or branched chain configuration,
| wuth ethylene ‘oxide, the sald ethylene oxide being present in
amounts equal to from about & to about 15 moles of ethylene oxide

30 per ‘mole of alkyl phenol. '

" The water-soluble condensation products of aliphatic alcohols
havmg from about 8 to about 22 ‘carbon’ atoms. in either straight
chain or branched conﬁguratlon. ‘with ethylene oxide, e.g., a
coconut alcohol-ethylene oxide condensate having from about 5 to

35 about 30 moles of ethylene oxlde per: ‘mole of coconut alcohol, the
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25 al'kyl phenols, e.g., the condensation products of al kyl phenols having
an :al kyl group containing fromabout 6 to about 13 carbon atons in either a
strai ght chaln or branched chain configuration, with ethylene oxide, the
sai d et hy{’ene oxi de being present in anounts equal to fromabout 4 to about
15 nol es o™ ethyl ene oxide 30 per nole of aIkyI phenol . The wat er-sol ubl e

carbon_at oms, "1 n et ¢ Rerouft afGRe! TrBHSE hBEc hath bR g 28  Sheutad§ tearbon
fet hyl ege oxisdte gSg agmfoawwsmluseﬁdl nenioﬂuerdetevgeiﬁsdm‘rd:msa%e havi ng
rom abou ) abou . S e rm .

al cohol, the -14- coconut coho ractron Ravin
14 carbon atons, ar e oXides GQE?%F‘%&"GnFH‘\ﬂeW@@En?g fhweabvl-ltséﬁntopéo agarbon

noni oni ¢ det ergemnt s izRshs dhdrat Q{mmgybgeee@gunerdm(m SgPOUB | a
noi ety of from about alOto and 2% |et|§°“§§1:a eOf %rom

the group consisting %P"HFK??dgﬁ@faﬁgx‘éﬂ&y ySFB‘*@%I ‘R")ﬂtatﬁ"o%p Hnt a'f%l 3
from1l to about 3 cardaobomtamaas, wﬁter-snhhblbl phpkplapbla)ademaerglamrmhmmg
cont ai ni ng one al kyl 10 to.20.carb t

moi eti es sel ected frd} t L‘Y‘G &hp 'g‘??t*lhng ctﬁogél E‘yﬁ %%r up%rgﬁg %ngg and 2
hydr oxyal kyl groups memmls{e@eq‘tp@nfmm ctheb@roup comsistingt ofrmalkyhdgroups and

wat er - sol ubl e sul4fgoxi | Ky ardbkY
noi ety of from about H}?@gygm?ééood%?g%@%%nﬁgﬂ 1Vio %E‘Eg:;se ec%g éto;ngr,n

the group consisting 39d HRer-salupiey su #RyFeFﬂTBGPF%SCW %h E“Foaﬁﬁﬂupr
3 carbon atoms. 15 hydrBRpaIKyYt moielgt OF Ofridirs aboult ute tielabuatlzoezaalﬁon atoms

ToibLy can be st rai gebrmoey pPRelsdt, Bl JRE: BFiupn dhieline" B ahii7eh
substituents cont ai nshyfdmxyalkwtmﬁetlesaafoﬁtoma tarabout 3 catbamedtemns I east
one aliphatic subgti tuentArﬁph%ngge AR rgn ey ﬂﬂﬂlf aﬂfaaef.vsaw&)' b Zlagngtieup-

Zwitterionic detergents inc rivatFves of alliphatic quaternary
amoni um phosphoni um and sul f oni um conp®@kerecyRlic 5°°°“da"‘l and tertiary amines

in which the aliphatic moiety can be straight chain or branched

and wherein one of the aliphatic substituents contains from about

8 to about 18 carbon atoms and at least one aliphatic substituent
20 contains an anionic water-solubilizing group.

Zwitterionic detergents include derivatives of aliphatic
guaternary ammonium, phosphonium and sulfonium compounds in
_which the aliphatic moieties can be straight chain or branched,

~and wherein one of the aliphatic substituents contains from about

25 8 to about 18 carbon atoms and one contains an anionic water-

\/ | solubilizing group. . The quaterhary_ compounds, themselves, e.g.
cetyltrimethy! ammonium bromide, can also be used herein.

Other useful detergent compounds herein include the
water-soluble salts of esters of alpha-sulfonated fatty acids con-

30 taining from about 6 to about 20 carbon atoms in the fatty acid
group and. from 1 to about 10 carbon atoms in the ester group;
water-soluble salts of 2-acyloxy-alkane-1-suifonic acids containing
from about 2 to about 9 carbon atoms in the acyl group and from
about 9 to about 20 ,carbori atoms in the alkane moiety; alkyl

35 ether sulfates containing from about 10 to about 20 carbon atoms



which the aliphatic noieties tan be straight chain or branched, and wherein
one of the aliphatic substituents contains fromabout 25 8 to about 18
carbon atons and one contains an anionic water- solubilizing group. The
guat ernary conpounds, thensel ves, cet étrinethyl ammoni um br om,de, can
al so be used herein. O her useful detergen¥ conpounds herein incl dde the

vt or- sof uby o 5 e YTE EbaeOlnd BB SHOLALS dphat vt AEIG of Whyiean

from 1 to aboutoxidesamasarzaobuble; saitee ot olefigy csyifonsdesr containing sfxbtns of

2-acyl oxy-al ka“ﬁ?éué‘ihfﬂﬁ'zg EaPisth GRoMa, Y HetdlBigPRYY A1kahe? U0itbnateza PON
y a

atons in the ac group an ma bout -

al kane. noi ety: &eNpining feamaboyg } Xoe3 €erh°&‘i atems inrtde abkybtgnaup endbout

20 carbon a onsfrom abdut 9116 DD 3aitEn SteMP iANthd aNM@NRDALIety, t 0 about 12
nol es of ethylene o

I d ter- solugﬁﬁ salts of olefin sulfonate .
contai ning from aboﬁf %Z V\% vaterssaiuble, BF&an'Snﬁe%égﬁmalq{’ﬂMdél E‘Sﬁ%“
;ul f](c)nat esbcont_mcmudg linean aboﬁbeﬂzénb SUﬁFDhblﬁéks 2bAtEining fhem adf%,dt gr oep and
rom about al kane noj.et eferr
wat er - sol ubl e of %‘Fﬁ dggieqog‘ r?t%@gsnl&ognésgll‘l‘é’l,@arn""\ nc udZﬂd i 'é%\‘ SUngtes
al kyl benzene suthe 3¢ CORyhiglyaeryl Gmfabat&S.lﬁ ghtul etherasblfatest,ons
in the alkyjqgrg 3. rr&hﬁ#&x iy ARy P Smolehy L@.&si ﬁa'f% PBHEX! 1o 18

sul fonates; Jerr specl a er el n the al kyl
noi ety cont ai nsCRFRARN aafams PI‘d( owhereln; 1b8 éﬁ’Gﬁ%g%mﬂem é@fn qth@’%\?&#"&ge

degree of ethoxpykfidem 1b%hwe$r3 g GaikiyerdimetByKamise rmlxayé adﬁlpaeuaw des,
especi al ly wherej the yl odﬁ $nt aj ns from ab ut 1J( 1ﬁ car% )
Bragsin s ayegl e ceeaia cBom aoaik, Fhi fa: Fy i Cargon

atons; al kyl di n#
armoni o hydr oxyatumq;aalalqddimeﬂwﬂ cammbmioc pnopdne . sulfphatesoandi alkipidimetiyydes

the condens ¥ ofibalt SEATERY, HibFhne; daifing 3 Wi e Lo gecio

15 -nol es of - et hpptnctypesdeentaips firpme ! rtﬁ éﬁré@ﬂ@@t atamsit S02R%, @schera®i n
i ncl ude: sodi UMfboviel MRFInedR" ahdIths! RBRABASatTeH T PRAIRSE ) of SOJI UM [ratty]

al kyl sul - 10-1_?
~  alcohols with from about 3 to about 15 moles of ethylene oxides.
Specific preferred detergents for use herein include: sodium
20 linear C,, .5 alkylbenzene sulfonates; -sodium Cio-18 3lkyl sul-
fates; sodium salts of sulfated condensation product of C, ..
alcohols with from -1 to - 3 moles of ethylene oxide; the
condensation product of a C,_,0 fatty alcohol - with from 4
- %o - 10 moles of ethylene oxide; - the water-soluble sodium
25 and potassium saits of higher fatty acids containing from 10
' to ) 18 carbon atomsy and mixtures thereof. \J
It is .t'o ‘be recognized that any of the foregoing detergents
can be used. separately herein, or as mixtures. Examples of
preferred detergent mixtures herein are as follows.
© 30  An especially preferred alkyl ‘ether’ sulfate detergent compo-
" nent of the instant’ compositions .is a mixture of alkyl ether sul-
fates, said mixture having an ‘average (arithmetic mean) carbon
chain length within" the range ‘of from about 12 to 16 carbon
atoms, preferably from about 14 to 15 carbon atoms, and an
35 average (arithmetic mean) degree of ethoxylation of from about 1



fates; -sodiumsalts of sulfated condensation product of [err] alcohols with

from lto .3 noles of ethylene oxide; the condensation product of
as[err] fatty alcohol with from 4 to 10 nol es of ethyl ene oxide;
t he wat er<5ol ubl e sodi um 25 and potassi umsalts of higher fatty acids
cont ai ni ng™f rom 10 to 18 car bon atons,~d8d=mi xtures thereof. It is

to be recogni zed that agy 0 gm ng. detergents can be used
separately herein, orty uP se Kide oPrefaspbly daomeeouteit to 3 moles
m xtures herein are aof éthylens ox’ide An especially preferred al kyl

et her sul fate detergent CQBB@“ pe\rgdiglt, ;he I nstant conpositions is a

m xture of al kyl ether s m xt ure havi ng an aver age
(arithmetic mean) carbon Thei rdeltgmﬁrﬂ wiompositiones r afhgeheof pfesent ab@mntioh? dam
16 carbon atons, ?refﬁrﬁmr%’r flﬁoé'adﬁm“ttolé?é %ittco r?can &E%%ntangaéngoung

aver age (arlthrretlc mean) degree of ‘ethoxylation o rom
4 nol es of ethylene dRyikeersyrsaicky A1 ythqsemcammm tayghtndpesuse in hgetengent

oxi de. Optional Addi t¢dngsositienslet esmnta&anaeflbuﬂaérsofaW%&r&ﬁﬁeyed to se-
i nvention can 5 contagsa in additipon to t ﬁgkﬁwe and d fg

wat er - sol ubl e bui | derUSIER Br %3§e'°@8nﬁﬁﬂl EP Jegk tU%ep\" n° déf‘%r‘g‘éﬂ?e"‘
(r:]om(:j)om tions. Such aimng Iliqmgy bLGdld'ermlmrsbeanlnbéWot/edsm dwesﬁﬁ'latnon; of
ardness ions an adj u e pHo lﬂFIqter‘ ' ' Suc

bui | ders can be g”{)l oye in coflstc?e%r at i oné5§ ?ﬁl(}@e dmpréfé%uygljpém 103
95% by wei ght, prefer¥bly froifi® by weigly, of the determensy compgsitionsf hetein to

det ergent conpositi ongrdiR&€! theliP Hliliﬁ@rdﬁthSHLc&Wrbﬂﬁf Qﬂﬂcﬂbhéiomﬂ'@ buflders
functions. The builders herein include conve tJonal .J norgani c

ang_or gani ¢ wat er - solﬁ?ﬂeé"bu“‘ll]HgF vt s &n g\e °°“Ve§ﬁ'eﬂa inoggaic. A0, oragpic
exanpl e, wat er - sol ubl watez-s6iuble mimmzhagasy ncl udi ng tri pol yphosphat es,

Pyr ophosphat es. ofg o~ PRESERbERCERY BAI"SE, PRy QUSRI WstePRiEH 1S saits of
phosphates mcludmg tripolyphosphates, pyrophosphates, ortho-
phosphates andh_:._gher_ polyphosphates.

| | Specific preferred examples of
_ inorganic phosphate' builders include sodium and potassium
20 tripolyphosphates and pyrophosphates.
Nonphosphorus-containing materials can also be selected for
use herein as builders. _
Specific examples of nonphosphorus, inorganic detergent
builder ingredients include water-soiluble inorganic carbonate,
. 25 Dbicarbonate, and silicate saits. The alkali metal, e.g., sodium
k/ and potassium, carbonates, bicérb_onates, and silicates are parti-
cularly useful herein. | _
" Aluminosilicate ion exchange materlals useful in the practice
of this invention are commercially available The aluminosilicates
30 useful in this invention can be crystalline or amorphous in
~ structure and can be naturally—oc_éurring aluminosilicates or
synthetically derived. A method for producing aluminosilicate ion
exchange materials is dléc_ussed in U.S. Pat. No. 3,985,669,
Krummel et al, issued Oct. 12, 1976. '
35 ~ Preferred synthetic crysfaﬂine aluminosilicate ion



i nor gani ¢ phosphat e buil ders i nclude sodi um and pot assi um 20’ ’
tri pol yphosphat es and pyrophosphat es.. Nonphosphorus-containing materials
can al so be selected for use herein as builders. Specific exanples of
nonphosphorus, inorganic detergent builder ingredients include -

wat er - sol ubl e i norgani c carbonate, 25 bicq@bonate and silicate $alts.
The al kali netal, e.g., sodium and potassium carbonates, bicarbonates, and i

silicates are pagsidhar el ahb!eﬂ&l%fuhséﬁ.ﬂe' RerdhUMLAOS dyiafigb e %ﬁCh@Rge
materials useful ,i.n t rﬁ);c b OgLieé‘lfs | nvention -are comrercl a
avai | abl e The a|‘!ﬁﬁ'ﬂ'6§‘i'? T 2041 ite Bn. a“f’h?§°|iﬁ¢v§nt|'(5hanca$9ﬁ$éally
crystal line or aprefeiwuds embodimersy,utise acrrs}smnnbeamaﬁwﬁhéateowre&tﬁsnge
al um nosi licates Qtrer?a\(ni}]\h%&?t"’el I ?ng’gﬁeghﬁp@(‘}ﬂg od for producing

e I

al uminosilicate Ton 6xc ed in U S Pat. No.
3,985,669, K ummel eNagj[Al ix&adsmi) ,12xH1076. 35 : Preferred

synt heti c Cryst@we@ﬁxq%;n}on.%b&ue%eohhe@n 39° bpeBiifaG,e TR €rials

useful herein  are avai e A Zeolite
B, and Zeolite X. [|nWatprasplubied 1ofoppig M@!fénif@dlaff@nﬂisefmeher?@t al Fome

al umi nosi | i cat e éﬁmﬂsph&meamhermahl [ rhxﬁﬁahuine ANEPRRUERE SBRMBH] AN

wh t 20t | | t
bat o1 - S0t ubl o, FOUFREESIRIRS, &re, beRHCEh e prekut.Fomdostpts o snesific ne
al kal i net al 10 anewamples aﬁd tae b polycarbdxylate nbuildpol gaids bingludee sodium,
useful in the pf;g%sg%.gr 8 ﬁ*o}lhﬂﬂsan e%‘?ﬁ%t th?e&%mn@ml Qf’lt?foft Qﬁ'\ylﬁlae-

pol ycar boxyl at e ts I ncl am. - anion
substit ut ed anno‘ﬂllﬁmﬂ%m%cﬁicetaﬁsﬂed@lf‘éﬁﬁﬁmcﬁéi?eﬁﬁ&aceqxv@‘w@mc acid,

nitrilotriaceti CméWi'tﬂ; Q&Hd' SHGﬁiéHeC pﬁ!fiarﬁ?ﬂd‘ié' QcidCi HolyaRPPALN G cid, u .
pol-ymal ei.c acid, and citric acid.

pol ycar boxyl ic r
15 . Ot her lﬁg ﬁﬁ%‘i @\é\\doﬁﬁ F'éfdow | ders . are the builders set”
forth in U S5 Pat entO&'léiOﬂJeeﬁ'ibléDlpBIWarboxylate builders are the builders set

- forth in U.S, Patent 3,308, 067 Diehl

- ' Examples of such matenals mciude the water-soluble
salts of homo- and co-polymers of aliphatic carboxylic acids such
as maleic acid, itaconic acid, mesaconic acid, fumaric acid,

20 aconitic ac:d citraconic acid, and methylenemalomc acid.

Other suitable .. ' o polyc_:arboxylates are the
polyacetal carboxylates described in U.S. Pat. No. 4,144,226,
issued 'Ma"'r;'13', 1979 to Crutchﬁeld_et al, and U.S. Pat. No.
u,zus,uss;”issued Mar. 27, 1979 to Crutchfield et al.

s _ o e These polyacetal carboxylates
can be prepared by brmging together under polymerization
conditions an ester of glyoxylnc amd ‘and a polymerization
initiator. ~ The resulting poh/acetal carboxylate ester is then
attached to chemically stable end groups to stablllze the polyacetal

30 carboxylate agamst rapld depolymerization in alkaline solution,
converted to the corresponding salt and added to a surfactant.

"The detergent compositlons herein can contaln all manner of
additional materials commonly found in Iaundermg and cleaning
compositnons. For example, the compositions can contain thick-

35 eners and so:l-suspendlng agents ‘such as carboxymethylcellulose




Exanpl es of such:materials include the water-sol'uble salts of honb- and
co-pol ymers of aliphatic carboxylic acids such as maleic acid, itaconic
acid, nmesaconic acid, fumaric acid, 20 aconitic acid, citraconic acid, and
met hyl enemmi.oni c acid. G her suitable - 18 - pol ycar boxyl at es

are the Be*yacetal carboxyl ates described in U S. Pat. No. 4,144, 226,

i ssued Mar. 13, 197%ndotke Uiké i Erdymiesal especialty Sthéaprot
i ssued Mar. 27, 1979 to Crut.chf) Y pecialty aprotéises], AMylaEes, and

i el I N .
These pol yacet al capﬁﬁﬁ atBl (?Lﬁl?e'b%e pertﬁsgBﬁrﬁ%e‘%y %?ﬁ‘?\‘é? n%erfygtggt hgptica(
unlder p_oI-y{reri zat i obleaghes| ifillers,aanticakiog agengts,ofabric safterersaand the like
pol yneri zation init . : ' L o
then attached to chté%; %?I@/%’?gb{'gsghg%&&ih #%:bf@?goﬁ%q%%a;/:%eﬁlﬂss
30 carboxyl at es agapesasionsgs @Yd&@%l%ﬁ#e@?ias onateriais dnl detergent;compositions.

CoreerLe Lo, oI PG U Seaglng Wt bch SoRUACh BT e e

detergent conpositions herein ca _
material s comonly hegein Inasmuehdas itheyaars crmpatinle apdpsiabie dnsthe pppsence
ggggﬁlse,sutc EeagogggbtItﬁeSiﬁafdielefs]Jtiabﬁb tsh'u%k?ju&f]resﬁﬂﬂs and soi | - suspendi ng
oxy cel | ul.ose and the_Like. zynes,. especi al |
the proteases, arryl_asegﬁ_'td?% q°f‘}9.8§5§9"scmrﬁ1r§cfaﬂeaﬂf’ﬁ(ﬂ?ﬂmhé%?ﬂp'\@g O%%ou}i
pe&f ?Lresl _ (lzpt i cqbbbloeWhtds,w%i blye veightit ofc adrien@rageresbidagbing agentenerlre-
an he i ke can be Lot he Si 0 oy e -
benef i ts 5 occasi 8%2’?%;5 %ehgh't'}ge %uchatrrbrat rcfrgpgﬁi \r?egg)tdgrlgeén?&mbn com
conpositions. It ispounds.reddenibydragen peroxidehaddjtipmneoneauwnds, Dayr be
useful herein inasmychadr tHEY ate Spretralybirdraaficsimiatuiel the presence of
the i sol ated silicone”suds sugpressor. Ttiu.teeaco osi tipns rei,n _can -
addrtional Iy contain frdingnsattvamiety ofo °1%‘Eﬁ’"§é ﬁH‘Ps of MRt Qf themeare
gljgfa;:hl ng agent§s (Fj’r;ﬁepﬁ_ﬁéd ﬁ(b(}bl ergstaligzatipmt frame <ofdtionsn qoetaininte H,0,. -
i on-com poundg, e rogen_Rpetoxide.addit| 0 b -
organic, but are pr 3?‘@?5& 9'%%?‘3’5?@ ?’er?g't% g bA,'k’gjr]-ergt %ﬁﬂﬁ‘ﬁ% Eceogrée-.
conpounds exi st. Mospontindiesalts earid HpOgpar Ele mpst cusefubl hydergesm peroxide
sol utions containi ng d[iﬁaﬁ] 2 : .
d compounds are _the per_borates. e.g., sodium perborate
' mono- and tetrahydrates. Sodium perborate monohydrate is
20 preferred. Other valuable hydrogen peroxide addition compounds
are the carbonate peroxyhydrates, e.g., 2Na,CO; ° 3H,0,, and
the phosphate peroxyhydrates, e.g., sodium pyrophosphate
peroxyhydrate Na,P,0, * 2H,0,. The most suitable organic
hydrogen peroxide addition compound which can be incorporated
25 into the detergent compositions of the present invention is the
urea hydrogen peroxide addition compound of the formula
CO(NHz)2 * H_zoz,' because it is one of the few free flowing dry
organic hydrogen pel_'oxide a_ddition compounds.

Activators for these bleaches are also desirable additives.

30 Preferred are the activators _of U.S. Patent 4,412,934, Chung et
al‘ .___ . ..: e e . L e = l .

Other bleaching agents which can be used include oxygena-
ting bleaches such 'as'sddit_jm or potassium persulfate, for instance
the mixed sait marketed as "Oxone", and organic per acids and

'35 peroxides, such as those disclosed in British Patents 886,188,



O hers are prepared by drying-a slurry containing the corre-. spondi ng-
salts and [err]. The nost useful hydrogen peroxi de addition conpounds
are the perborates, e.g., sodium perborate nono- and tetrahydrates.

Sodi um perborate nonohydrate is 20 preferred. O her val uabl e hydrogen
per oxi de additi on conpounds are the carberi® e peroxyhydrates, e. g.%f'[err]
, and the phosphate peroxyhydrates, e.g.; -sodium pyrophosphate :

per oxyhydr at e [16283,063 arftheBrisish Annll;btlenoﬁwn. hyhgngsium esattsi de the
additi on conpo a C 0 t e

conposi tions o%ﬁms?gggnﬁe?ﬁ/‘gﬁt ?E)ﬂrPi‘ h%'t?ﬁ(géatémttﬁa'&l:%odgﬁ %® )elta%g
addi tion conpdgiats oﬁnﬂhé“agmﬁll:ll“a salts | therepécanee mtefe@re@ne Suitapdef ew

free flowing dryadHesiMnCsIYErA@caiRIosRd e @l QPP tors
for these bl eachaeés?{ are al so desirable additi vestpag%htcpr ef e?rdgd ar eh‘\éﬂ

activators df U S. Patent 4,412,934, Chung et al. Clher bl eachi ng agents

whi ch can be used Insloft;da oxbgcamxest.l ngfd eaelsteﬁnpw memwr or
- potassi um persuyl fate |nst nce t he mxed s

Céo e", and
organi c per aci 3™ | gﬁm“‘g&éhpéfgvl‘ﬁﬂgenﬁ?i%l‘Bgéd"?n PP‘Pl‘sh
Pat ents 886, 18&an alsol%e ilssedgih,,OGB with, Bthe icompépitidnsaheneins 8 9Bxahiples

Vagnest um sal t s 4l <oRRhABRERIGHIL REIRE Lhudlibthdd GPidkBiA BhokbAesbou!

100) nelting: p0|nts an ereof. are pre err tabl e
magnesi um sHl t g eorganic Neehiprotsompouadsnsugh4es, gislerinaded nisecysnuticogen

bl eaches, for ac:GXQ:'%’ﬁlp%undQYDOCMéHét% paﬂﬁcdixmbregams inaruthtsaaﬂeunds
prOV|d|ng these, ions | n-so

conposi ti ons he@'éhWaSh%rﬂJﬁtéﬁg%ﬂte cQUHPﬁ‘M"“ﬁbe&HPS?"‘F@“PT@e‘P'? f"?!l‘nl‘bﬂpnat ed
trisodium phosgha® bleleigh‘d organi ¢ N-chl oro-conpounds such as

\/
ohl ornated, LT AnM' e o TBRHY aneohlaF & RoBIbEHRR' hr 1B8EY, 10,
to 10% by wes ghtain- minor amounts of materiais which make the product more
attractlve. The followmg are mentioned by way of example: &
- tarnish mhlbitor such as benzotrlazole or ethylene thiourea can be
added in amounts up to 2% by welght fluorescers, perfumes and
_ dyes, w_hile not essen__tlal can be added in small amounts. An
20 alkaline material such as sodium or potassium carbonate or
hydroxide can be added in minor amounts as supplementary pH
adjusters. There may also be mentioned, as suitable additives:
bacteriostats, bactericides. corrosl'on' inhibitors such as soluble
.  alkali silicates (preferably sodlum silicates havmg an SlO INa o)
25 ratio of from 1: 1 to 2.8: 1), and textile softening agents. ~
All percentages. parts and ratios herein are by weight
unless otherwise speciﬁed '
The followlng examples illustrate the compositions herein.
_ . _ EXAMPLE l
30 Design of Experiment
Fiakes containing ~10% by weight of a commercially available
___sillconelslhca fluid (~75% polydimethyl sxioxane having a viscosity
of 20 ¢cs - 1, 500 cs at 25. 0°C; about 15% siloxane resin; and
about 10% silica aerogel having an av_erage ul_tlmate particle size of
35 about 12 millimicrons agglomerated to an average of 1.3 - 1.7




A finished det ergent conposition of this invention can con- 15 tain m nor
anounts of materials which nake the product nore attractive. The follow ng
are nentioned by way of exanple: a tarnish inhibitor such as benzotriazole
or ethylene thiourea can be added in anobunts up2apo-2% by wei ght;

f1 uor escews, perfunes and dyes, while not essential, can be added in small
amounts. An 20 al karhu:nmmmliﬁwsgch sasfxedianed oF 30§ amS |y_?|)n arﬁ‘dirma

or hydroxide can be l.ement agj rs

There may al so be ma%géigned& ?g St Mtﬁ@t Iﬁggfglg Bag'f’gﬁ‘}l'/'b& %‘éH ‘ot Sbout
bacterici des, corrosifoR09 nEPEGtEN09) swene apreduces cusingaki chill i calt efiaker pilot
(preferably sodium Ssd %ﬁ@t Gﬁuthav'ﬁégtx%ih [Fan] was éd?‘&i-&leq Pgo gnr]bltﬂg flake

2.8:1), and textile tening a cent ages,

herein are by weidght ‘HifknessA rﬂﬁ%‘é“@é‘écﬁiﬂf@dscm'ﬂﬁltl*'is\/\sm}"'@(&hﬂﬂeés

illustrate the conpositi mﬁlib%ﬁtamiwsi By 3Hkight sméamvgmcaf fIGHReRESEBY
Fl akes cont ai ni ng ~10%, rciall

silicone/silica flui d“?'ggt:ao/g?%f‘%lt Hrlﬂﬁnég.ﬁgé?n@"a the cBalrpge oPESO -

cs - 1,500 cs at [eraopd vaé:wtprba%:edlmagearﬁsidw bedngradesst 1REftidld isize was

aerogel having an av I e o] 5

mllimcrons aggl orrefez’a?gﬁ’ gt anwaveggiggfﬁi&iés lthé p@ﬁ&“ Oa]r?dm c?%‘r%?gg;
havi ng a surface & e®temizatipp f'é‘?rffsl"@ baddcongtitiong. wei ght of pol yet hyl ene
glycol having a nol ecul afTM@' Flikedl @bOWrilfs 0%:-6”%&6399@) A% eaprﬂ%@eéned

using a chill roll flaker pi | ant . unit icle size
by Control |ing 1 ake dteradiitc eBBORMT o BLHOUY, H7 | rANEREIBRT G G Fationic
ground fl akes. Prill surfadtantisystes. al0déueisctogtelived iac 002F% isilicomef silical, level,

~63% by wei ght sodi u;ﬁr%thB?l 9&‘%%9#@& qn(ééf )ca@%jng Rinde? ﬁ nt rgera%lggghlgh

we produced usi ng Uld rocess rtrcle size was
si zi ng/ scr eeni ng 15t h&umidiltys coawcitm rizanyiqel  rom &6i.28C (798Fa RAndi (50"5

bed conditions. The fleakas e Hindild it WWIEE, RONpeE 3 3 Re@ § 93PFIY ot 88% R.H. each
' 24 hours] for up to 12 weeks. At regular intervals, the
suds profile was measured by conducting a washing machine
test in which the suds level is evaluated at several times |
20 throughout the wash according to a picture grade scale
ranging from 0 to 100, where 0 = no suds and 100 = full
washer, and the results averaged.
Suds Suppressor Stability of Flakes with
Different Minimum Particle Dimension as Compared
25 to Prills -Containlngzyygroscoplc Powder
Relative Suds Level vs, Initial*

(O Tyler _. |
Mesh . _ Hygro-
Screen ~eese----Weeks Storage---------- scopic

Size 0. 4 6 8 12 owder
Prill_. “TO7+35** § 8 2 71 ¥ %?s'_'
30 925c¢m thick '
flake -10/+20 0 +30 +28 +34 +33 No
.051cm thick .
flake -10/+20 0
.112cm thick***
35 flake -10 0

-3 +1 +2 +1 No
+9 N.A. +4 +4 No
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detergent conposition contai'ning an anionic/nonionic/cationic
surfactant systemat levels to deliver a .035% silicone/silica |evel.

Product was stored in open cartons under hi gh tenperature/ high 15 hum dlty
conditions [varying from[err] . and 5.0%relative humdity (RH) #o [err]
and 86% R H. each 24 hours] for up to 12 wge,‘kl . At regular |nterval.=:§ t he
suds profile was nmeasured by conducting a washi_ ng machine test in which the
suds |l evel is eval uateg aqalsé\é/%rfa,lno,té r{ﬁgnZLg ,g l*srI ng&g“& tl)@ 4BH g agp i ng
to a picture grade scale ranging fromO no suds an

full washer, and tha® riQst4nagrepisRis. Suds Suppressor Stability of Fl akes

with Different M ninume Pard/igs erdlerens @n d@&r@fﬁlﬂ’l 84nith passes a 10 meSA
Level vs. Initial* Tyler

o Lls Containi NOriNed 955! Sné’o.“s"?éta?nee' t°h§€ ' hes %q-een, _________ Meebs
Storage------ 5--- scop‘l”e—l\&daeby procfess of Exdmple II. 8

P025em thi ck 1ake  AfoPibpe segn trom ip aba‘éézthwz'“srﬁ'c% R Yﬁgfeﬁy

thick flake -lOparticles gontainirgy water-solubfe  inorganic Nealtsliane Partgtes*
35 flake -10 ywijth a anmume%lmens\le ofdess tithn - NO  0.gsedr (-HA anoe

of nore than +5 is significant,. -A.ch aneof nmore than +10 i.s unaccetable
*x _10/ +35 ref er 3% YN3fcePratIg: 28R Rr ﬁe§a§§& 3 TU“Wé‘é‘h We&s'%r‘éfer?tand
is retained oppa Rastresh screedb bm and no* Watdxdeiubleprinersmiof sEitamgree

1. As can be seenfrg the above, the prills which are the only particles

cont ai ni ng wat er AR & norganl c salts and particles
) L EXAMPLE (I -

AL Flakes containing ~10% by welght of - silicone/silica fluld \.)

.0 to 7% by weight. of palmltic acid or Hyfac fatty acids, and the
15 balance PEG-8000 were made in  the - - laboratory by mixing ‘the
ingredients together such that the silicone droplets were
dispersed as small droplets (1-30u), spreading the mix on a flat
surface to allow it to freeze, grinding the solid sheet in a Waring
blender, and screening the partlcles to achieve particles -10/+35

20 Tyler mesh,

Prills containing ~3.5% by weight of silicone/silica fluid,
~33.58 by weight PEG-8000 and ~63% by weight STPP were
prddui:ed_u_s_ing a fluid.b_ed_-processj.' ‘Particle size was controlied

. by sizinglsCreening ‘the prills and controlling atomization and fluid

25. bed conditions.

| The ﬂakes, or prills, were admixed into a spray-driedv

detergent . composition containing. - anionic/nonionic/cationic -
surfactant system at levels to dellver 2 0.035% silicone/silica level.
The- suds profile was measured at one, three, nine and twelve

30 minutes in the wash cycle and in the rinse and the suds level
graded accordmg to the scale descrlbed in Example t.

~B. Flakes contamlng a carrier material comprising 0 to 3.3%
paimitic acid or Hyfac fatty acids and the balance PEG-8000 were
made according to the flake pl'ocedure described in A, A known

35 weight of flakes was added to a known volume of deionized water

|
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with a: ninimum -di nension of |ess than " 0.05cm (.02 inch) are
unaccept abl e and particles with a mnimum dinension of at 10 | east

Q.05 cm and no water-soluble inorganic salt are acceptable. EXAVPLE |1 A
FI akes coqit.ai ni ng ~10% by wei ght of silicone/silica fluid, O to 7% by

wei ght of Mgal mitic acid or Hyfac fatty acids, a@d the 15 bal ance PEG 8000
were nmade in the | abora‘qi)o_r.xq by m xi 08_ the ingredients together such
that the silicone -WNDpitaved §or $1Yifopcp sapecifiedngime.dr Jhlecvolume was then
(1-30[err]), spreadi nfitehed MandOnhe fpepterturihasRibIEs adéteinided Qi ' 8h¢ Cweight
grinding the solid shteet ig a gqgl n% bl ender,. and screening the particle

to achieve particles “EBPFSPDHJ" 9y P8Pefvesh. Prills containing ~3.5% by
wei ght of silicone/silicaResultsl, ~33.5% by weight PEG 8000. and ~63% by
wei ght STPP wer. pro_ucea | skl e SpeinPakdd . Z€_WAS_ .
controlled by si gsl ng/‘ss!(':r eeﬁlﬁzgﬂgﬁgd%r#Fﬂé&aﬁégég;\&?‘orrll"ngmta“o%k]%zag{‘/i 8h'%na "
fluid 25 bed conditions. Exa®ple dkes, or prills, were adnmixed into a
spray-dried detergentwagenposition cont apgimigicaseid Hyfac fatty acids
ani oni ¢/ noni oni ¢/ cati oni ¢ surfactant systemrar-revers to0 de1-i'¥'e1—a'—0.xe?3%'—
silicone/silica I evelge'“@e uds profile was. neasured at one, three, nine
and twelve 30 ninutests sh cycle and In the rinse and the suds

e
.l evel graded acco dji n sﬁe:mgﬁ% described jin EXA LA JWaJ%.___E_I_a_Igg_s _____
-containing a carrler al joSi NGy O 50% g%&p%&:i Cyackd @r Hyfac ca
fatty acids and the;bai P ety wgePRCEPT gy Loy ¥y ke g—
"procedure described 1n A known 35 wesghiygaly flgkes wasenddeg 450 g kopwn
vol une of deionized water -223 and akppwed 40 sgt por a+zpecl fised-yig nE.
-The volunme was then filtered and.,she pewrtErs i+s0oklbI-8s de+ts RENediby it ke
weight trapped on filter paper. R@Sults+$% O0A ~13Reldt Pve Suds Picture G ade.
vs. Prill vm'thout@atty acid as in .
51.7(125)/72 1.5 +2 +5 -7 0 -4 -1 ~-10 -16 ~-17 -1
.75 +4 +3 -7 -13 0

15.6 (60) /10 5 +30 +24 +14 +11 -1 +43 +25 +21 +17 +5
3 +23 +13 +13 +10 +2 +25 +19 +19 +13 +1
- 1.5 +22 +11 +2 +4 +2 +32 420-t 0 O
.75 +14 +5 -11 -18 ~10
20 - As can be seen from the above, the fatty acid level is

preferably kept below about 1.5%. At that level the suds
level is at a desirable and acceptable level at the start
of the wash and lower at the end and in the rinse, which i:
also desirable.

25 B. Rate of Suds Suppressor Solubility (Measured by %

\/ : Insolubles) as a Function of Fatty Acid Level
L
Fatty $ Undissolved

Temperature Acid Palmitic Acid Hyfac
30 ROt oc-1zsom) 9.3 9.3
) 0.8 1.7 1.2
3.3 6.6 3.9
Warm 1.5 1.5
( v 35°C-95%F) 0.8 3.2 2.1

3.3 10.8 8.3



Exanpl e |. Wash Palnitic acid Hyfac fatty acids

tenp [err] / hardness %Fatty 10 grains/ acidin --------- Mnutes in
the Wash--------------- gallon). the fl ake. 1 3 9 12 Rnse. 1 3 9
12 Rinse 35(95)/5 7 +34 +22 0_ .31 +6 +33 +20 +3 +F6 5

132 +19 -4 -8 -12 434 +18 45 0 -2 3" 23 121 +6 -5 -8 0 ~ 428 +12
.5 -10 -2 1.5

+13 +5 -4 0-7 -5 431? +6 11 -1, 57 .75  +9 0 -13
-14 0 15 51.‘(}8"% 6&) +2 +5 Z 10 -16 -17 -1 .75

+4 +3 -7 -13 60) / 0.].@ 5 7.830 . +24 +14 621 -1 +43 +25 +21

+17 +5 3 " +23 +13 +13 +]§) +2 +33 119 +19 +13,f+§ 1.5 +22 +11 +2
+4 +2 +32 +20 - 4°+5 -11 - can be

seen fromthe above°\s t ﬁ%“f HFt ﬁeam (ﬁ""%vé*l’el Qb‘h‘f%f efraébf ya‘k‘éﬁt rBEﬁ’G‘W ®8out

1.5% At that dneseﬂhubheoﬁuaﬁ Iseuel suppﬁéssardgsmabketmm prevefihables! evel
at the start. of the wash and r..at the. en he rinse, which is

“al so desirabl e Sus$ %‘pprﬁéflg atg the i3t e gortﬂgolvfﬁﬁ i 999 (M58 L ¥FShy %
| nsol ubl es) as sa.patasstbnnlamér FaﬁhyeAhedsdms/esI\.\pEaesgor is in the watedndi ssol ved

e gy s . Bt iy e gy g

6.6 ahd byaatkalinity. 1.5 . 1.5 35
(~[err]) 18- 8 3.2 4.1 3.3 10. 8 8.3
- 23- _ : o . ;



Cold - ‘0 3.7 377 (~[err]) 0.8 7.6
6.2 3.3 . 13.2 11.8 As ca[%d_?,seen from the above, fatty
s'suppressor

aci ds . retardglmﬁs di-ssolution of the s particles thus
provi di ng.{J es$ S suppression at the start of the wash and nore
suds suppr¥ssion |ater. Once the suds suppressor Is.in the water it is

sl ow y deactiyat ed RS ég-:-s factant and by
al kalinity. 10 &%ﬂ VS] 1§ %%‘?{adn ar dﬁ r%?nf’[ g&n'#osﬁll% conprising: a)
a suds suppressi ) afbfid %fs‘@ﬁ%ﬁﬁ’é‘%m%mﬁ)la |st;ahiceTmnd5mt conpri sing

a silicone suds cont raiﬂu;rtg], tcd@@@@I%,ﬁ esqf 1i%che suds
wat er - sol ubl e or water QéﬁiSl substantlally non surface active and
non- hygr oscopi ¢ or g&fi®t IR RedRas Akl Y dnaarRara tasd i@ kal i ne

subst ances sai d or gamateza-rsohrblmrquvam Fﬂﬂs}ﬁﬁMﬁ@. Fubs¥antSaid ysuds
control ling conponent, gl t J.al | ree wat er - sol ubl e hy, roscoplc
i norganic salts and beﬁgﬂ% E“% rn"'laéofa\ai ﬂ?d’tﬂ FY5SRBPED X ke
particles having a ncarfktdiinneimeakdie it deder gends (ax%ad:kalaﬂd sﬂ.\bBB:XdcléHm

dimension [err] at IRay O%éﬂr@%ﬁrlgp% omp B ? & and b) a
sudsing detergent co one sel.ected fromthe grou stlng of ani oni c,
nonioni c, zwitterioni h(ﬂ%hq Sudsh ¢ %’%1@%6@%@% ded ngi xtures

t her eorl. 2. The cogpwﬁstmnﬁifal@yalﬁﬁéh o Wt@t@muﬁﬂe‘ to%
controlling agent ha r ro di.anet.er rom 0 ﬁlCFOﬂS
there is from 10%t0§.§%%g%\ﬁ§ca eé'h]’tq: %"?al F 1S &2\3 58 r‘?&nt and from

0. 0005% t O 1rtegu1ar1y shaped flake-llke part1cles having a_
minimum dimension of not less than 0.05 cm and %he

—~ maximum dimension being at least 20% greater than
the minimum dimension; and : .
b) a sudsing detergent component selected from the
group consisting of anionic, nonionic, |
zwitterionic, ampholytic,,and cationic detergents
and mixtures thereof.

2. The composition of Claim 1 in which the silicone suds
controlling agent has an average droplet diameter of
from 1 to 50 microns, there is from 10% to 50% by
weight of said detergent component and from 0.0005% to
10% by weight of the'silicone suds controlling agent

\Vj in a carrier at a greater than 2:1 weight ratio of

carrier to silicone suds controlling agent.

3. The composition of Claim 2 in which said droplet
diameter is from 5 to 30 microns; there is from 10% to
30% by weight detergent component; and from 0.01% to
0.5% by weight silicone suds controlling agent in a
polyethylene glycol carrier at a ratio of carrier to
silicone suds controlling agent of from 5:1 to 100:1.

) L
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10% by wei ght of the silicone suds controlling agent in a carrier at a-
greater than 2:1 weight ratio of carrier to silicone suds controlling

agent. 3. The conposition of Claim2 in which said droplet dianmeter is from:
5 to 30 mcrons; there is from10%to 30% by wei ght detergent conponent;

[}

and fromO0.01%to 0.5% by wei ght sillcggb suds controlling agent i#a
pol yet hyl ene glycol carrier at a ratio of carrier to siliconesuds
controlling agent of fromb5:1 to 100:1. -25- 4. A conposition according
to Caimg, mmr@jmpém-iiﬁi%mfdtmwrdlsm%imr@iﬂ\aéﬁg\é-'slol ubl e salt of
an organic sulfuri ci dreaction_product having in its nolecul ar_structure
an al kyl gro e%%##%’?%i%ﬁ?‘?‘bﬁB‘:&Wﬁﬁs%ﬁr%o‘ﬁa%Bﬁ_ RLe 331% ¢ acid or
sul furic aci cinestganigrafurfe acid teaposon i produchHrisavind oi ftsn 3 wherein
t he detergentg, Eg?gﬂgp" S egd f up... slsting of sodium
i near [err] n}ﬂ: enzeén‘gngﬁﬁéna?%;éis)%%%_t}]ﬁ?jeé?rfo_xgﬁzv}‘féil ?%;gt he sodi um
salt of a sul¥%ted SHFRRMsIRH MPRIcIubfonic¢ cacid droswlfwiid from1l to 3
nol es of et hyd@ei® &t gidgp condensation product of a [err] fatty al cohol
with from4 to 10 nol es of _ethyl ene oxide; the water-soluble sodi um and
potassi um sal ts of higher fatty acids containing from10 to 18 carbon
atons; arfi. mAteompos heiewfactordimpnpostldim Roamecking e d aim5
cont ai ni ng, -igkﬂt'awgﬁ _ : D% t.0. 95% by wei ght of a
wat er - sol ubl ?eoie%_e g.encé):/ _|$%%%&i%c%%%€ﬁi%§@{%%¥%i ng to Claim®6
cont ai ni ng f reARSAREIRg R0, 384 1M ghineax | Gy -Gp) ctlkylbengeneie group
consi sting Ofs@HHMé{-i%HMﬂﬁl@fgﬁéfa AkpPt SAs B kR | rép@! yphosphat e.
sodium salt of a sulfated condensation product of a o
C10-C1s alcohol with from 1 to 3 moles of ethylene
oxide; the condensation product of ‘a cld"—c18 fatty .
alcohol with from 4'to 10 moles of ethylene oxide; the
water-soluble sodium and potassium salts of higher
fatty acids containing from 10 to 18 carbon atoms; and
mixtures thereof. ' N

6. A composition according to Claim 5 t:bntaining, as an
additional component, from 5% to 95% by weight of a

water-soluble detergency builder.

7. A composition according tq Claim 6 containing ?:‘rom 10%

to 50% by weight builder selected from the group ;‘}
consisting of sodium tripolyphosphate and potassium

tripolyphosphate.

8. A composition according to Claim 6 wherein the
detérgenby builder is selected from sodium carbonate,
sodium bicarbonate, sodium silicate, sodium citrate
and scdium nitrilotriacetate. '

A



o~

8. A conposition according to Caim6 wherein the detergency builder is
selrected from sodi um carbonate, sodi um bicarbonate, sodiumsilicate, sodium
cktrate and sodiumnitrilotriacetate. z%%§6-9. A conposition according to
Claim 2 ig;!hich said droplet dianeter s from1l to 50 microns; there is
from 10% t9" 50% by wei ght detergent conmponent; and from0.01%to 0.5% by

wei ght si :c i soneAsudn%poeﬁlll-.liohl 'angoafgd:ng ko €lpdhyet iyl emgcﬁl k&ﬁh ﬁar[]i er at
aratio of carrj Sighi of f 551,t0.400:1 i hi ¢ch the
carrier also coﬁ%&?égg h?SﬁggSE%}Fo%ggaa3yt&epéh%i§F°%§ft§R35Pd§scontaining
from12 to 30_cﬁrbmnla&obo.SQB.b!hUeéthpdbteagect Componénitn whdch t he
carrier comprisesofr %28 b0sR%YY wiehat s37ib8hbY sAAEIEoRRLILENGY from
14 to 20 carbon atons, . .

agent in a polyethylene glycol carrier at a ratio of

carrier to silicone of from 5:1 to 100:1, and in which

the carrier also comprises from 0.2% to 15% by weight

of fatty acids containing from 12 to 30 carbon atoms.

10. The composition of Claim 9 in which the carrier
comprises from 0.25% to 2% by weight of fatty acids
containing from 14 to 20 carbon atoms.

N



