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- 1 - DESCRI PTI ON HARD SURFACE CLEANI NG COVPGCSI TI ON 2173508 The
present invention concerns hard surface cleaning conpositions of the type
conprising an organi c sol vent,  a surfactaftL wat er, -and various adj uvants.
More specifically, the present invention toncerns a hard surface cléﬂhlng

conposition formng with agitation nst ab mul si on breakabl e whé‘H’ Voo
applred to the hard surface to be ci PTRENCYm position further

conprising a volatile alkyn-ol or afKyne-diol>~sturfactant and a Zl?t:)ﬂ.e
organo- siloxane. Mbst MM@@MP@SEMDM r el &t o8
t wo- phase hard surface cleaning conposi- tion containing as the volatile
surfactant a di met hypye EXyseRt ameaﬁxuhe St crinds nidd CPUEERCbOW

nol ecul ar wei ght _or ganosi | oxane ,ol.i ACKGROUND OF | NVENTI ON U. S.
Pat ent 3, 095, 38 LEAMATFOPRPEAR SONK HHRe SRRRTLF LRI oRNOf an

al kyl - substi t ut et daaviic syleentyl anisurifaatanit, e d,) amd yvaBious
S dimechyl -1 hexdille s | " AoPd! SNARRIGEANI SAUPESL L RDene ToRNOT

states that the action of face eaner t he
acetylenic hexyan§nmmehséé sREiflase; Wéerwmmgmmebﬁwe aecmeased

Tinnon further ﬁ;actresagh@hiaﬁ h%r Qnmrabﬁ@%amrbwawsdwﬁaﬁrel n may
contain an organi € sol vent and, descri bes two cC osition each contai n-

i ng 35% by vol uRPRSESA obanbhe BAZ S BufEage HQ Pe fieane “the com-

position further comprising a volatxle alkyn—ol or
alkyne-diol surfactant and a volatile organo-

siloxane. Most specifically, the present invention
relates to a two-phase hard surface cleaning composi-
tion containing as the volatile surfactant a dimethyl-
hexyn-ol and as the volatile silicone a low molecular
weight organosiloxane oligomer.

BACKGROUND OF INVENTION

U.S. Patent 3,095,381 to Tinnon, et al.,
discloses the incorporation of an alkyl-substituted
tertiary acetylenic hexynol, specifically, 3,
5-dimethyl-l-hexyn-3-0l, in a hard surface cleaning
composition. Tinnon states that the wetting action
of the hard surface cleaner containing the acetylenic’
hexynol is increased, while the foaming thereof is
decreased. Tinnon further states that the hard sur-
face cleaner described therein may contain an organic
solvent, and describes two compositions each contain-
ing 35% by volume isopropanocl, one of which alsc con-
tains 7.25% by volume diethylene glycol monoethyl
ether. Nonvolatile surfactants, for example, an
alkyl phenyl ether of polyethylene glycol.-may'be
incorporated in an amount of from 0.02 to 0.05% by
volume. -



tains 7.25% by vol ume di et byl'ene gl ycol_nmpnoet hyl ether. Nonvolatile
surfactants, for exanpl e, an al kyl phenyl ether of polyethylene glycol,
~may be |n§~;porated in an anount- of from0.02 to 0.05% by vol une. - 2 -
U S: PateM® 4, 287, OB to siklosi discloses detergent conpositions, including

a hard surface cleaner ositio sting, essentially of from 0.05 to
50t of a tertiary apcﬁhognﬁﬁ\"/’ltnd }[8% % cg’r'b’cﬁf’at%h%‘:gﬂ!leFess t han 100
carbon atons, tbetéegentl &bhpdsﬁ(ﬂitﬂr&,beimmﬁﬁtﬁdutdl ﬁf'ﬂic@art from
the group COI’ISI $ ﬁﬁ?f het erq ubsti tut esd. otr .un-_su Sti t* go?oh dric
al cohol s of t he cPEREEItAON. RSt i essentialiye from 1
t0°20 carbon at@w@Satc SO8 sélOCnedﬂWanyz;knﬁnplnhnwnmg st sleagtob al kyl,
al kenyl , al kyn I I es r bon

y ye.rs 9%& andile Ha dﬁdﬁ;{p&ﬁo ;géfﬁs. &ﬁ& eERLPONY

et her, nltrlle ary ara | kary I es,

conbi nat i ons t ht38EY. ‘AFPFP1§UE’§P|“9 t!ﬁ’e‘tF%%h |’e!i'y"’a!%%§ yPREE ¢ ﬁ???nol s are

contalned within this class of the tertiary alcqhols identified in Siklosi.
: the group consisting of heterosubst:tuted or un-.

substxtuted monochydric alcohols of the formula

I\ | ) | ' | %2
: Rl—-C“R3
R

.uherein Rl' Rz. and R3 contain from 1 to 20
- c¢arbon atoms and are selected from a subgroup con-

" gisting of alkyl, alkenyl, alkynyl, cycloalkyl, car-
boxyl, carboxylate salt ester, carbonyl; ethér,
nitrile, aryl aralkyl, alkaryl, and aldehyde
moieties, and combinations thereof. Alkyl-substi-
tuted tertiary acetylenic alkynols are contained

— within this class of the tertiary alcohols identified
in Siklosi.



U S. Patents 3,979,317 and 4.054,534, both to Angelini, each disclose

vol atil e cleaning solutions containing 3,5-di nethyl -1-hexyn-3-o0l, which
solutions are specifically adapted for c+é&n+ng el ectr6- photographl
mrrors and | enses, the solution con- S|st|ng essentially of said tafilary
al cdhol, ultra- pure water, a |ower al cohol ; and ammoni a sol ution. U’S.

Pat ent 3, 463,735 to Stonebraker, et a.l. dlscloses an aqueous glass

cl eani ng conposition can- SIStI |aII l.veqnt tem |
contai ni ng about &P+t FEHERYS o Bgérggs bﬁatlcaagcgﬂar gﬁﬁ gﬁht 0.5 to 5%,
of a higher bnhblengrm,l aach giiscloskveoliatibeutl@afingo s01Widins
conpati bl e surface activ t40 t %Ak ) .Qﬁﬁpate
bui | der salt, %&ﬂﬁﬂﬁ 2 a%'gh'fﬁ?gnt 14"88?" 34&1 ﬁg(ﬁ:&eﬁ% oses a
hard surface akcampgpxiﬁ@!%lyledanhedhfps sAePnpnave#ssﬂr@? the

St onebr oker Pghttog ernimwea?et ah@ &enfshe | RRer BRIdkijh Vor second

sur factant wh animc -or noni oni.g Iuorlnated h drocarbon

sur f act ant . SLQQJRQW#ﬁsﬁfi#?E?YNVENTPG& tertdazry gdcodOlyi Wit a5y esent
i nvention to piav déaterpl &t 1bRehandcorbiacanal emlohgaccmomﬂomn

conpri sing

U.S. Patent 3,463,735 to Stonebraker, et al.,
discloses an agueous glass cleaning composition con- °
sisting essentially of a solvent system containing
about 0.5 to 5% of a lower aliphatic alcochol and
about 0.5 to 5% of a higher boiling polar organic
soléent- about 0.05 to 0.5% of a compatible sur face
active agent:; about 0.005 to 0.5% of a polyphosphate
builder salt, and ammonia. :

U.S. Patent 4,302,348 to Requejo discloses a hard
surface cleaning composition which is an imp:ovgment'
of tﬁe Stonebroker patent, the improvement being the
incorporétion of a second surfactant which is an
animic or nonionic fluorinated hydrocarboh_éurfgctant.



an aqueous phase and sol vent “phase, said conposition form ng on shaking an
unst abl e enul si on breakahl e when applied to the hard surface to be cl eaned.
A futher OhLﬁct of the present invention igs-to provide a hard surface

cl eaning coyrposi tion that evaporates rapidly leavi-ng little or no residue

or fil m of cl eani.ng agents on the§§§§k§§§£%2gﬁxﬁiﬁﬁﬂgﬁiaéﬁ I s anot her
object to provide a hard surface i ; has superi or
wetting of the hardIsutéaan. obljecpr ofartheolprecientf inverriegenio iprewniden is
to provide a volatilg.har r | eani . I tian .of enhanced and
superi or effi5%6@6*%€f?$tBﬁ%aa%gggﬁﬁgr%ﬁgggaﬁgggﬁﬁﬂfﬁyle? P HEE
soils. These anl aghepusbpbess and sdlaendgphasfe,t Isaist esmpositiant i on wil |
become readi | Y ARRELENERU eadi fowhhe 41 5¥3§¥' t t he

i nvention, a ?ﬂnna?§§o%nmﬁﬁgﬁngl%gwg%s$ﬁ§1%b§%§§?#f%ﬁs of é?%ﬁ%kéﬂn

i nvention conARREied hquébgshprassuai@cen te bepisdean@ich, on shaking or

m xing, forman emul g pitAkrsabdeRRases tHeapriestealpiif idienapl ied to
the surface to be'cleaneﬁ. Vﬁl|§ not ﬁfsth to be found by any particul ar
theory, it is REPYEIBJE REFd: RUTHACEK CHE A e & OTRASY Pt ddited with the
evapor at i on ofevdiporatesi rapiddyt leasing adtitdles om rdhardd fdudroffihe
I nterfacial |aygr a.soil rticularly a.grea soil. In this regard
t he conposi - t#lgn%?%?gf‘ﬁg ngg’gﬁt oﬁn&g‘ﬁt_%&{f%\ﬁ?e%%éﬁpﬁleeﬂeodt he hard
surface in emnulsion TIorip enhtbbr abijeicdl itog proiviicie @ hard surface

Y cleaning cbmposition that has superior wetting of the

herd surface.

The primary dbject of the present invention is to
provide a volatile hard surface cleaning composition of
enhanced and superior efficacy in lifting and otherwise
attacking grease and other soils.

These and other objects and advantages of the

" present invention will become readily'apparent upon a
reading of the detailed description of the invention,
a summary of which follows.

_ The compositions of the present invention comprise
ar:. aqueous phase and an oil phase which, on shaking or
mixing, form an emulsion of said phases that is breakable

— - 'wren applied to the surface to be cleaned. While not
| . wishing to be found by any particular theory, it is
believed that the breaking of the emulsion coupled with
.tr.e evaporation of the volatile constituents assists in
the lifting of the interfacial layer of a soil,

. particularly a grease soil. In this regard the composi-
-tions of the present invention, when applied to the hard
~surface in emulsion form, exhibit a bubbling action as

the original phases attempt to reform and as the volatile
components evaporate from the thin film layer of
composition on the hard surface.



the original phases attenpt to reformand as the volatile conponents
evaporate fromthe thin film/layer of cgnposrtron on the hard surf

More specifically, the conposition cofpriSes on a wei ght basis: (a) from
about 2.0 to about 10% of a pol ar organic solvent; (b) fronraboutﬁﬁ to ,
abodit 2. 5% of a nonvolatrle surfactant (c) fronrabout 0.1 to about 2.0%

of a“volatile surfacy ' fgh C e h :
formula: [err] [err] err ﬁ‘sc rg ei?%r??ﬁ?gkggggrkynygﬁqf‘ %rér!r‘r %V\D to
five carbon atonweigh hﬁk!rwdrogen or an al kyl of less than four .
carbons, and R is an aIkyI or hydroxy al kyl of fromone to eight carbons,

the total nunber ar.bo I n the nolecul e being. m four . .tqQ twelve; (d)
fromabout 0.1 to abgd‘t’ 2 IFRR_RORY 4 I§°o?§3ﬁg H’Bx&ﬁe 8 Pod&Fer, the

ratio of said volatile sumngﬁﬂu tdneend organosrloxane olrgoner berng
fromabout 3:1 to about 1:3, : o
(db) fron about 0 to about 2.5% of a nonvolat;le
surfactant. ' o B

(c¢) from about 0.1 to abbut'é;O%'df'é volatile
'~ surfactant which is an acetylenic alcohol or
diol of the formula: E B W

“wherein R, is an alkynyl of fromr two to

five carbon atoms; R, is hydrogen or an

alkyl of less than-four'carbons,‘and'k3 is -
an alkyl or hydroxy alkyl of fror one to _ A
eight carbons; the total nucber of carbons

in the molecule being from four to twelve;

(8) from about 0.1 to about 2.0% of ‘a volatile
organosiloxane oligomer, the ratio of said
volatile surfactant to said organosiloxane
oligomer being from about 3:1 to about 1:3,
and '

(e) the remainder water.



and (e) the remainder water. - 6 - The conposition of the present
invention pay also contaln adjuvants-sgch as dye, perfune, builder salts,

al kal i ni tyy gents, and the like. To clean a hard surface, the user shakes
or otlrerw ge m xes the conposition thereby efficient the enulsion, and then
appl ies the conposition to the surface, for exanple, by a trigger- spray
applicator or aerosol nozzle, and w pes the surface with a sponge or cloth.
Preferably, the usghesm9!89ﬁmqi9ﬂfﬂiﬁﬁﬂﬁ|EkP!Rmpo%$Y¢bh1¢honFYhQIQOrface a

short period ofchitd@Bn @ ARV @l es 6 , £EuReP! b on. 6a
DETAI LED DESCRIPTIONm d%ﬁy NTICAIf%e grgggataé%ve%tlgn gg%%é?ns a hard

suiface cl eani A§1¢Smpadkaldnit)y @gant & 3RAstheckikee plastic, enanel
and other hard surfaces. The com position is applied to the bard surface
as an emul sion of an aqueous phase and an oil phase, which enul sion breaks

when applied, as ig %gfgrent £59g1‘ur£acef the user shakes or

-otherwise mixes the composition thereby efficient the

emulsion, and then applies the composition to the

- surface, for example, by a trigger spray applicator

_or aerosol nozzle, and wipes the surface with a

sponge or cloth. Preferably, the user should wipe

Y - the applied composition from the surface a short

period of time, e.g., several seconds,.after applica-

- tion.



bubbling action. The bubbling action is caused byﬁohé#evaporation of
volatile constituents fromthe filmor layer of applied conposition, as
wel | as the desire for the aqueous and oil phase components to reform: |t
is bel.ieved that the bubbling action, characterized by small bubbles’of :
vol dtjle conponents erupting fron1the surface of the conposition fl|ﬁ] ai ds.
inlifting soil fromthe hard surface. It is further believed that the

vol atil e conponents, par- tDETARLEp DESCRIPTIONcOFVANVENT@ONUrfactant, are
actively engaged in attacki'ng the soll. ~As an apparent. consequence, at -

| east in part, to the bub- bling action ‘provi ded by the conposition of the
present invention, i tThmspmeqnbbsand.udmatcmtmt e bard sarifere s

accel erated, the gommo %l@gmb 5&@3 Ofgha KQ%I%OUn ﬁ@%@sraEhQB&é5han a
nonbubbl i ng com p05|t| speC| |ca ly, € conposi tion conprises
a pol ar' organic slbl%h%corem!!?&r'e'@ﬂ ﬂ&l’\?é’nt"@fda'l‘l‘érf\?&e&tl | They G/t ant, a

volatile surfactapbsiiéeh i a piCiGHy|t%1|t¢!1ea|ﬁ‘a&|@|51ﬁr£a@'e0|asa%rherel naf t er
described, a volatile or

oxane oli wat er,. tionall.y
various adj uvant s"f‘r‘é R |ﬂgoFBoP5P“§d""ﬁ‘n (?H’%o&“t o34, 1 &‘al‘ﬂi‘dh
speaki ng, and mhléﬁuxptonfb:eahssuhhmempphmdd s dmsmmphummtlﬁromaah

phase, the aqueougmglgftfggcggpribﬁes %t erd"ﬂiﬁ:ng action is caused. by

the evaporation of volatile const:tuents from the

film or layet of applied compos1t10n. ag well &s the _
desire fof'tﬁe aquéous'and o0il phase comydneﬁt%-to . o/
reform. It is believed that the bubbling action,
characterized by small bubbles of volatile componentsl
erupting from the surface of the composition film,
aids in lifting soil from the hard surface. It is
further believed that the volatile components, par-
ficularly the specified volatile surfacfant, are
actively engaged in attacking the soil.  As an
apparent consequence, at least in part, to the bub-
bling action provided by the composition of the _
present invention, it has been observed that the rate
of cleaning is accélerated. the composition lifting
off the soil more rapidly than a nonbubbling'com-
position.



t'he nonvol atil e surfactant, while the oil pﬁpse conprises the sol vent
systenlth§.organosionane and the volatile 'surfactant. The adjuvants may
<(';1ppea(r)‘I i n Qi t her phasMorte et ipi codbly | hthef Conposi tien cCOPPr Ives s8| vent
or solvent* mixture), volatile surs tapt g . 5t | §SPvént §NdgWat er
constj tuents areiﬂgkﬂﬁuﬁﬁﬂﬂéﬁ?dﬁélgéggtgg ?BQ§?§€?§% gﬁ evafofa?ion rate
of vol'atiles fromsdrevéhitileompntactantonadt velatile ceur fagtant MRAEN: hat

i s conducive to o in.t t 0g hel ofNdiblrébhet @iRbBYREE an
evapora- tion rat tejf‘gfn? h%??g#g%icg .gg??iegnofroznthe su?iaée to be_cgl eaned
that is srit?M<afdﬁscitks@osqrvaée i1eaRERANPRLIOFRHAM S Pg?ﬂﬁﬁ'cﬁﬁgtituent
is"an emulsifier, while the vplatjle surfactant has emul - sion-breakin
_properties, the tWﬁ‘?ﬁ’con%?hb??%*i%roV?ﬁfﬁb’a’gH§YTEP$vﬁﬁye%ﬁlsion mh?ch
i's forned_upOn shakhegr por at&d nin othe heonpos phiers cbevtratdypspeakingn. By
proper adj ust ment. ohat is $@NEEHLE #4LOBSnRE 1t 0EnYR! @111 cpaualsei #Beand the
or ganosi | oxane- and” 0 e solvent and water constituents, a conposition is
obt ai ned i n which iheceagli phasel phesagueaRBnPhPREJCORBF HEEH E:EFEiGﬁdthat,

al though quite shoghel h¥RUcPBtiNe Bokdacuahecewhilei eneobil hphabenness of
the | ayer and surface tensions of [ re suf -

stabl e within the'ﬁP?PﬁQ‘EBnFﬁFnﬁ?iggngggggﬁg&;ggbf??ﬁ PBﬁ’BibghggtL¥°
conposi tion over atperwvolacilei sarfatkeot.rcfbet sdjohaktagmay appear in
container. - ~ either phase, depending upon the affinity therefor.
N | -

The solvent (or solvent mixture), volatile sur-
factant, organosiloxane, and water constituents are
in concentrations adapted to provide an evaporation

' rate of volatiles from the total. composition on the
surface to be cleaned that is conducive to obtain the
bdbbling'aétion. and further to provide an evapora-
tion rate of the total composition from the surface
to be cleaned that is suitable for a hard surface

' cleaner. The organosiloxane constituent is an
emulsifier, while the volatile surfactant has emul-
sion-breaking properties, the two in-combination
proViding a short-lived emulsion which is formed upon
shaking or mixing of the two phases of the composi-
tion. Byfprcper adjustment of the concentrations of

' the volatile surfactant and the organosiloxane and of
the solvent and water constituents, a composition is
obtained in which the individual phases, when mixed,
form an emulsion that, although quite short-lived on
the hard surface in view of the thinness of the layer
and surface tensions of the composition, are suf-
ficiently stable within the mixing container as to
allow application of the composition over a period of
time without repeated shaking of the container.



The Nonvol atile Surfactant Al though not a critical -conponent the

nonvol atile surfactant is greatly preferred in view of its detersive
properties and because it assists in Sol ubil®zing the silicone constffuent
The ponvol a- tile surfactant is sel ected fromthe group conS|st|ng

ani oni-c and noni oni c surfactants haV|ng det er si ve ‘properti-es=and generally
found useful in hagg s\rfa res thereof nmay be |ncorporated
in the subject conpés L)% mntterlonlc surfactants nmay be
I ncor por at ed, although these sur- factants are not” generally used in hard

surface cl eaners. QR tS
I ncorporated, the deters:{\q/% ?’o&éﬂl ﬁe?gsf{aféé{' Ifgﬁ%cs arebrfonv?lanle
Furthernore, cati omuy faptantyds; Qreatly I@Rﬁ\#i%ﬁ%ei‘ge\h&ﬁw? it&onpatible
Wi th anioni ¢ surfagedi¥reivelpridpet 45 Whd WeEWsEd | POSapéists Phesent
i nventi on woul d not ot(ﬁ:g:l cally i niwopora,te both an anionic and cationic
surfactant. Anioni® RAALEONS CORSLALUARL. o B RPRYPIA- and
fexaﬂpl es aggg/eof arﬁwldumnt S heeled ted afiom atlve aypobpbéens st iagi d
orm as o active mat.er.i. [ n inert.organic_or
aqueous sol vent t h&Fe5HOng d ﬁ nﬁ’ffﬁﬁ?‘b'a%qé?ﬁ%% @?feé"e
powders,. fl akes, gmnpﬂn&;equqhdtg;neﬁaily found useful- in hard surface

cleaners. Mixtures thereof nay_be_ibcqr?é;atgd in
‘the subject composition. Amphoferic and iwittérionic
surfactants may be incorporated, although these sur-.
factdnts'ate-not generally used in_h;;d_sprface
cleaners. Although cationic surfactants might also
be incorporated, the detersive properties of most
cationics are limited. _Futthermorer_égtiohic sur-
‘factants are known to be generally.ingoﬁgatiblé with
~anionic surfactants.. For this-reason. c6mpbsitions
of the present invention would not typ1ca11y
1ncorporate both ‘an anionic and cationic surfactant.

Anionic and nonionic nonyolatile_gﬁfgactants are
preferred, and examples thereof are well known. Such
‘surfactants are available in liquiad fbtm; as 100% K;/
active materials or as mater;als having an inert
organic or agueous solvent therefor. and in solid
form, typically as 100% active powders,_flakes,
granules, and the like. -



L]

- 9 - Anionic s

al kal i, metQl, salts,

urfactants suitable for incorporation in the conpositions of
the present invention include the water-soluble salts, especially the

and the watter-sol ubl e alkali netal salts of the al kyl aryl sulfonates.

specifically, t

al koxy (pol yal koxy) sul fates wherein the alkyl
18 carbon atons and the al koxy portion has from 1l to:about 10 repeating

of sulfates and sulfonates of fatty acids and al cohol s
-Mor e

he ani oni cs .ir-nél ude. al kal j netal oriamonium salts of alkyl
sul fates of 8 to 22 carbons, preferably 12 to 18 carbons; and salts of

units, the al koxy portion nost preferably being ethoxy of from1l to 5
al m;cm%nWWcswdwm\ﬁwdmteeswmaﬁmpmawq| §mortion

- to 17 b t t h ted
fromthe group &eeﬂ%&ﬁ?g 3"%‘%061 3‘% 3 rﬂfﬁba i&q@/ Poée%tf'ﬂﬁii%iéteéﬁ hgr eof
bei ng bet ween lméz}%olumaealdadxp.pmmqirld chreebl 8l kel homet&bxy of 1 to
%“%‘i‘%ﬁ'e@"aﬂ'@ﬂé&ﬂﬂ&ﬂ &fkfm/set jdbegpan the

repeating units:
has from

5 repeating um

al kyl portion an 0X rtions are as previous
al koxy (pol yal kG)l)tP‘m}lﬁf at”é‘)s/

watier- ssHaRbe Pk katw $3}eg of

portion.has between 12 and

orth for t he

respectively; "hyge0a k31K ¥ 1st1m%ywernﬁmt & fpeR1 1y, fewen 12 to 18

carbon atons:; :al a- olefln S nat.es .and al benze e s If nat e
especially |ined Qﬁ?g"llf% e8r ?’ﬁ‘g’ﬁf'kﬁﬂiﬁ a/rﬁ]&fffﬁéf?ﬁn 10

to 18 carbon at omiEB bulza)oaﬂmds preferably 12 to 18 carbons; and salts of alkoxy

N

(polyalkoxy) sulfates wherein the alkyl portion has:

between 12 and 18 carbon atoms and the alkoxy portion

has from 1 to about 10 repeating units, the alkoxy

' portion most preferably being ethoxy of from 1 to 5

‘repeating units; alkyl phenoxypolyalkoxy sulfates
' wherein the alkyl portion has from 8 to

17 carbon atoms and the alkoxy portion is selected

from the group of ethoxy and propoxy, the number of

repeating units thereof being between 1 and 10, the

aikoxy'portiOn preferably being ethoxy of 1 to 5

' repeating units; sulfonated alkyl and alkylaryl

'alkoxylates wherein the alkyl portion and the alkoxy

portions are as previously set forth for the alkoxy

;(poiyélkoiy) sulfates and alkyl phenoxypolyalkoxy

iulfates. respectively; hydroxy alkane sulfonates
uherean the alkane is from 12 to 18 carbon atoms;
alpha-olef1n sulfonates and alkyl benzene sulfonates,
egpeczally linear alkyl benzene sulfonates, the alkyl
of which has from 10 to 18 carbon atoms: sulfonated
nbnoleéerides.'ana sul fosuccinates, for example, the
reaction product of malic acid esters with sodium
bisulfate. Most preferably, the anionic surfactant
is sodium lauryl sulfate or dodecyl benzene sulfonate.



nmonogl yceri des, and sul fosucci nates, for exanple, the reaction product of
malic acid esters with sodi um bisulfate. Mst preferably, the anionig
surfactant is sodiumlauryl sulfate or dodeq@t benzene sul fonate. -The
nonvol atile nonionic surfactants suitable for incorporation in the 7 .
conposition of the present invention include the polyethyl ene oxide and
pol §~ propyl ene oxi de ethers of fatty al cohols and poly- ethylene and

pol ypropyl ene oxi de ethers of fatty acids, wherein the alkyl group has from
8 to 22 car- bon atoms, preferably from 10 to 1B carbons, and the nunber of
ethyl ene or propylene oxide units is from1l to about 50, preferably from
about 2 to about ¥be penvedatilemonigniie svrtactantg ppitphdeolf®r wherein

- the alkyl has;heaPgbriat ibh G RIS, coiios €1 BHNBET tRe peRgehing ethyl ene
oxide units is from.,6 tgﬁg{% Z%pre er-ag;y from8.t0 'ls; ~the o
condensati on ABYERIPYH SIthe BPLREtBYIBPEPrEA. BRPIPOMYTh an al kyl

or aryl am nepgiopyletieWxide aFtHersr of, fattyadkygbholanadds polye anount of

nonvol atil e surfagtant vary. Jn.ac d ' ‘he_degi.red degree of

det er si venesseé’ytﬁﬁg‘rl‘co‘npr@yqﬁﬁ%%wx\?\#l @ggﬁ%%ﬂgﬁgt ﬁ'g Z:Iéttggsi ve strength

of the surfacesigds.nodrerein che alkylugrovpchant fremy8hsoudd@desirngly or in

admi xture of Py Yed,© grefdrddiy £PoRi 10108 H8SERPHOREOPRNG @heof the
number of ethylene or propylene oxide units is from 1
to about 50, preferably from about 2 to about 135; :
polyoxythylene'oxide_ethers_pf alkyl phenois,.ﬁhgrein v/
‘the alkyl has from 6 to 16 carbons, and the hggber of '
repeating ethylene oxide units is from 6 to about 25,
preferably from 8 to 15: the condensation reaction
product of ethylene or propylene oxide with an alkyl
"or aryl amine or an alkyl or.atyl amide,.gndhélkylo—

arides.

The amount of nonvolatile surfactént hay vgfy in
accordance with the desired degree of detersiveness
- of the composition, and will depend on the detersive

strength of the surféctﬁni_ingorporated. fheiéﬁr-'

- factants may be'used.singly or in admixture bf two or LJJ
more to further obtain the desired properties of the
compositioﬁ.__ln generél, however, the §6h§51§£i1e

surfactant is less than about 2.5% of the composition

by weight. Preferably, the surfactant level is
between about_O;Ol to about 0.5% by weigh£; 5oét
preferably_from about 0.025 to about 0,25§ by.weight;



¥

conposition. In general, however, the nonvolatile surfactant is |ess than
~about 2.5%0f the conposition by weight. ﬁferably the surfactant |eve
i S between out 0.01 to about 0.5% by wei gh nost preferably from about
0. 025.to about 0.25% by weight. =~ The Sol vent Systeni The composition of
t he pﬁesent I nvention contains fromabout 2 to about 10% by wei ght of a

pol ar organic gwdugaquhﬂﬁggiughcﬁ pol ar solvents. Preferably, the .solvent
is selected fromtne group consisting of aliphatic alcohols of fromtwo to
si x carbon atons; al kyl ene or pol yal kyl ene gl ycol s*Hayving to to six carbon
atons, and | ower al'lmd azinpss tofor | &f/ | U prepen i al véretnon | gont 3inshe

al kyl ether noigtan thghrof i &pd the tota
nunber of carbon atons 1 n 2t @ %cuﬁleéﬁe‘?%%?f%;n?t reeoét;% el ght. Suitable
al i phatic al cofiganif |aRiventh\9r Mixtiere X PeIAK/ S} Yonbs: n- propyl

al cohol, sec-bgnd ferdtagolthé alcrveny | isl soledtedesrow| théngrsypl ohexanol .

Preferably the aliphatic ave n int of f on1about 75 C
t o about 100C ﬁﬁfﬁ’lr)%ﬁqwa% O?%RR’Q%‘F bﬁﬂcb’? *1% gf—ieﬁc%m 'e‘f?ly Bfﬁpyl, and
butyl al cohol s canbon ditonsd,alkylene opr opglyal kplese b!almgoihoshapie@er red.
Preferably, thw'w'm? Cl¥bY | ¥ Oty | Chfa J1¥4@t Salkyl ethers of

alkylene or polyalkylene glycols, the alkyl ether
moiety thereof having one to four carbon atoms and
o the total number of carbon atoms in the molecule
- being fror three to eight.

. Suitable aliphatic alcohols include ethyl
alcohol, isopropyl elcohol, n-propyl alcohol,
sec-butyle alcohol, tert?butyl alcohol, hexanol, and
cycloheranol. Preferably, the aliphatic alcohols
have a boiling point of from about 75°C to about

.-_100°C and from two to four carbon atoms. Hence,

. -ethyl, propyl, and butyl alcohols are preferred, with
isopropyl alcohol being most preferred.

- Preferably, the alkylene and polyalkylene glycols
have from two to six carbon atoms, while the lower
- .alkyl ethers'of alkylene or polyelkylene glycols have
. a total of three to eight carbon atoms, with from one
.to. four carbon ators contained in the alkyl ether
portion. Suitable examples of these compounds are
ethylene glycol, propylene glycol ‘trimethylene
glycol, 1,2-butanediol, 1,3-butanediol, tetra-
methylene glycol l,2-pentanediol, 1l,4-pentanediol,
pentamethylene. glycol, 2,3-hexanediol, hexamethylene
~glycol, glycol monoethyl ether. ethylene glycol mono-
butyl ether, diethylene glycol monoethyl ether, and
mixtures thereof. Especially preferred is ethylene
glycol monobutyl ether.



have fromtwo to six carbon atons, while the |ower al kyl ethers of alkylene
or polyal kyl ene glycols have a total of three to eight, carbon atons, mnth
fromone to four carbon atons contained in the alkyl ether portion.

Sui t abl e exanpl es of these conpounds are ethylene glycol, propylenqulycol
trimethyl ene glycol, 1,2-butanediol, 1,3:butanediol, tetra- ' methylene
glycol, 1, 2-pentanediol, 1,4- pentanedi6l pent anet hyl'ene glycol, .

2, 3- hexanedi ol , hexaret hyl ene ycoI gl ycol . nDnoethyI et her.; gpylene

gl ycol nono- but fhe gmeunpt of; pe %‘b’l e e | CEPABHELORNOE i xt ur es

thereof . Espexd drbdertf ¢hidritdeni s mlmmcolaumaomw,yhrﬁbbébly -12 -

Tnvent i on | ST Abauo AR B ebauh i Mo PR RERL Ay P SR LB 4n T about

8% nost pr eﬁyarmgut.f I gHuS douk &J@oéﬁtﬁn%ﬁ thys virivghtionTbhere map for

conposition thi s i nvent, y vent,
0.025 to O. 2%%%8?% Pﬁﬂﬁ/g‘é %é?%r’% otﬁés ﬁ’gnvo t|s$)e sur%&@? g‘fffg%bout
1% of the or gandei hmmﬂatﬂméummmﬂ.%sbbut 1% ob|thei drgangsitoxapet andt | s

al so preferr 194 ggh%*: ve ;Téq w-boi i ng
and a hi gh- b%g?"I nggs‘%vvent ta%h% oW 0|t,lémf-lg ?gl%é% ;tf/rlégg lc’ilal ing point
in the rangepoévideoas a:bgmol[a@rsqlvpntaa)mmg@r ff a deu Fo8i | i ng

sol vent havi fgga el i loRnt, e LoRBoaba é@&éﬁw@p@ a[lﬁ:"i'l]mg Pint

providing a
in the range of from about 75° to sbout 100°C, and the - =

high-boiling solvent havingéa boiling point of from
about 100° to about 250%. By providing a mix-

ture of solvents, i. e.; a SOIVent system, it is pos-
sible to obtazn an optimal evaporatzon rate of the
solvent ftom the surface to which the composition is
applied. | | I

The sclveht system incorporated in the preferred
embodiment of the invent1on compr1ses from about one
part to about five parts of the a11phat1c alcohol to
about one part of a second organic solvent selected
from the group cons1st1ng of said alkylene glycol or
polyalkylene glycol and said lewer alkyl ethers_of
alkylene glyeoi'or polyalkylene glycol, the solvent
system being from about 2 to about 10% by weight of
the composition, prefetably from about 4 to- about 8%,
most preferably from abeut 6 to about 7%, by weight.

An especxally preferred solvent system compr1ses
-one to three parts 1sopropyl alcohol and one - :
part ethylene glycol monobutyl ether, the" system
. being 1ncorporated into the composxt1on in amounts as
'~ recited above.



ture of solvents i.e., a solvent system it is pos- sible to obtain an
opti mal evaporation rate of the solvent fromthe surface to which the
Conpositleﬂﬁls applied. The sol vent systemincorporated in the preferred
enmbodi,nent ¥Of the inventioniconprises from about dne.part to about five
parts of - the aliphatic alcohol to abauty #ne part of a second organic

sol vent selected fromthe group ‘consisting of said al kylene glycol or

pol yal kyl ene gl ycol and said | ower al kyl ethers of al kylene glycol or

pol yal kyl ene ¢l ycphe vVbtasdlecBurfactamtbei ng from about 2 to about 10% by
wei ght of the .conposition, preferably fromabout 4 to about 896 nmost

preferably fromabout 6 to about 7% by weight. es eC|aI e d
sol vent system conpriThe ¥ndatdlenseE fé&r‘t‘é‘ i & ‘S‘ny ‘c’d'h‘ol Jart%{négpart
et hyl ene gl ycol - ngggbehk! ¢8rhgna:t he system being |ncorporated into the

‘conposition in amounts as recited above. - 13 - The Vol atile Surfactant
The vol atile surfactant of the present invention has the fornula: [err]
err err : _
[err] [err] R,
OH

" wherein R, is an alkynyl of from two to about five
|\, _ * carbons: R, is hydrogen or an alkyl of less than
' four carbons, and R, is an alkyl or hydroxy alkyl

of from one to eight carbons, the total number of
carbons in the molecule being from four to twelve.
The volatile -utfactant'is present in an amount of
from about-o.l to about 2.0% by weight, preferably
from about 0.5 to about 1.5% by weight. The volatile
sur factant is incorporated to allow the emulsion
formed on shaking of the composition to break and as a
.wetting agent to allow the composition to spread
evenly on the hard surface and to assist in the pene-
tration of the soil by the-compositiop.

A particularly su;table volatile surfactant in the
class described above is 3,5-dimethyl-l-hexyn-3-

ol,,yhich has the formula HCEC-C(OH)(CH,)-CH,-CH(CH
‘and is manufactured by Air Products and emicals,

3)2’
Inc. under the trade name Surfynol 61. This sur-
factant is available in liguid form as a 100% con-

~ centrate. This dimethyl hexyn-ol is only slightly
soluble in water, but is very soluble in alcohol and

- other -polar organic solvents. As indicated in U.S.
Patent 3,095,381 to Tinnon at column 4, lines 45-48,
'3,5-dimethyl-1-hexyn-3-o0l is useful as an emulsion
breaker.



[err] wherein Ris an alkynyl of fromtwo to about.five carbons; [err] is
hydr ogen or an al kyl of |ess than four carbons, and Ris an aIkyI or .
hydroxy al kyl of fromone to eight carbonkf the total nunber of carbﬁhs in
the nol ecule being fromfour to twelve. The volatile surfactant . esent

1@ amunt sl VOILEPAoRdndPs ORNhe 2COHs Y + UM preferabl v Rrom "
about 0.5t actant is incorporated

to allom/the enul sion formed on shaking of the conposition to break and as
a wetting agent t'maawmtime oomososimaxsaespbaadmmty ;csn at he hard

f d i tion.
Ao s cul ar IR Hrddhorforiie, bishbaly habifs® Briort ke M hove <
3, 5- di net hyl ninexepeating white, hasdtneyfbenimaepefr.r]cromsd- is
manuf ac“”ed %ﬂﬂd’ FRSOAE P @Ngln ERE g 3 |n g%f arfte d1's Zﬁ%&(}& con.

Sur f ynol I's sur- fdctant 1s aval rn1as
centrate. Thl'?‘QH]rﬁetl?S/IV‘Pk%S/%ﬂN h%"bﬁ?y‘sPPglﬁPPF ?@I‘l&"&l ©% xR er, but is

very sol ubl. ea'ﬁb@d ooiefc apd @bbet psblc. ormmscCaalstarttu%ntAs i'ndi cat ed in
U S. Patent 3,095,381 to Tjnpon at colu nes 45

3 5. i met hy! TPRREGATS. ORe LG PRENEEnaRnE AP LPERt, Plads and the

agqueous phase on shakxng of the composition and, as

the emulsion bteaks in the film of composition on the

hard ‘sur face,’ further-prov1des-good.lubrxcaty.?“In
addition, the organosiloxanes have defoaming , - -;;

propert1es, which properties are advantageous in hard

surface cleaners, especially where the
nonvolafiléjiﬁrfaciant is an anionic surfactant,

' which has a tendency to foam or suds.

The organosiloxane constituent is present in an
amount of from about 0.1 to about 2.0% by weight,
' preferably from about 0.5 to 1.5% by weight, of the
composition. The preferred o:ganos1loxane ‘is . the
cyclic tetramer of dimethyl siloxane which has the
formula [(CH3)281O]4. and which is available-
from Union Carbide Corporation under the trade name -
Silicone 7207. The boiling point of the tetramer is Al
about 175°cC. ' '

The ratio of the volatile surfactant to the
volatile organosiloxane shoulad génerally-be between
about 3:1 to about 1:3, preferably between 2:1 and.
1:2. Within these ratios and at the solvent levels
jdentified above, two phase compoéitions that form
the breakable emulsion upon shaking .are obtainable.
It should be understood, however, that even within
these ratios the degree of the bubbling action will
vary.



The Vol atile O ganosiloxane Constituent The:vol atile organosil oxane
constituent is a liquid organosil oxane oligoner. having fromthree to nine
repeating=sunits, and may be linear, cross- linked, or cyclic in character.
The si,l oxa®€ ol i goner shoul & be vol at- 138 -havi ng a. Boiling point of from
about 134 C to about 250 C. This constituent forns the enul sion between the
sol vent phase and the aqueous phase on.shaking of the conposition and, as
the enul sion br Siddai oﬁi@?l fnggmposition on-the hard surface, further
provi des good } ~t= . ~ t he organosi | oxanes have def oam ng
properties, which properties are advantageous in hard surface cleaners,

especial |y where theyyReyoh@§hltEnts’ §eRbARL 1S iAB128RBNIEC inHaa@ Wir~ Which
has a tendency to foam or suds. The - anosi oxaag constituent .i,s present

" in an anount of §a%AnGLetRens cap ﬁﬁgég°9F8965§° A ghthe, compogd tians,
about O:F to L{i&kmhaﬁbﬂéégnﬂzihhenﬁﬁeﬁ?sEthDxarﬁhgrpﬂqber@q&fuﬁf, .
organosi | oxane i;s ihe cyclic tetyaner. | Si | as e
formila [([err] )‘T‘é’fﬁ?’ a%aimcﬂif‘sfiva?vagﬁg‘,‘? 5 PBEEeriAg Hdeits]

Cor por ati on undesnd heher hikenanTypitaldye these Idjubantisngreoipnessntt he
tetramer is aboui, [£ hger gl i feLh agi r t

vol atile ijr ganog{l? E)%é\‘]énggoﬁfdiggﬁegar# Sgégge?:/’\gg %gbfg%?'@fq{‘%a%gtivel: 3,
preferably betmé%ﬁ“ﬁ?ﬁFQQﬁﬁxfﬁfi‘”Vﬂ?ﬁ?ﬂ¥?ﬂé§¥?#kﬁﬁ5§£edﬁﬁbﬂ?t5%3£§BHGg t

| evel s in ﬂx!qasecﬁ'gﬂeﬂini@ragaﬁs.

_.The dye and perfume are added to improve the

N

. aesthetics of the conpositiop. while the builder
_éalis and alkalinity agents are functional adjuvants.
in that the efficacy of the composition is improved

.. by their inclusion. Certain builders are inherent

) alkalinity agents, the increase in the pH of the com-

. position provided by the incorporation thereof
imptoving'the efficacy of the nonvolatile surfactant,
as is known in the art. Other builders (or the same

_ bui1de:s) may aléo prévidg chélating or sequestering
- properties, if desired. Still other builders may
. provide buffering properties.



I dentified above, two phase conpositions that formthe breakabl e enul sion
upon shaki ng are obtainable. It should be understood, however, that even
within these ratios the degree of the bubbling action W ll vary. .-15-
Opt 1 'onal Constituents O her adj uvants gepral Iy includable in hard

face cl eaners can be incorporated in the conpositions of the’ present

i nvention, for exanple, dye, perfune, builder salts, alkalinity agents,
buffering agents, and the like. Typically, these adjuyants are_ present

i n-anounts of fhmwﬁbtﬁuﬁboutsluﬁﬁwhy Waighhebrpbtamumeimomﬂetuuwu basi s;

o 1ess than s Jog¥ e guaRouhaOuklbhtub hrk 13515056 A1 1 Y

agents. The d une.are aade aes i cs of the
conposi tion, Meornatehechurates Phbﬁphamsaahkdl!nﬂ@yaagemaiﬁﬁiaﬁnﬁﬂmlonal

adj uvants. in bi%%ﬁéfhsaeumohahe @ﬁms&t | ¢y x'.mﬁwefwamhe' r
i nclusion. -Certaln ders.are inherent a I nity t he 1 ncrease
in the pH of1ﬁﬁ¥QRﬂﬂtﬁos??¢bﬁmdeﬁfﬂé& b§°FHH“|ﬁé&ﬁﬁéiﬁn(ﬁ?QWWHeof
i nproving the e&ffp&pﬁyh@é hbeeoonukatsbheumug:haewtt,e,asmds dgiewn in the
art. O her builders qé L g gane bu;l ers) ng* 2 39 prov#gg chelatlng or
sequestering % [pRospha g tEAsoddpm pifriiotyincet .
_ hydtate. low molecular wexght of polyacry11c tesxns,
for example, Acrysol LHw polyacrylxcs avaxlable from
Rohm and Haas Corporatxon. which have molecular
wezghts in the range of about 500 to about 8000 ‘pre-
ferably at least part;ally neutralzzed with an alkali
metal or ammon1um hydroxzde°'the alkali metal" salts,
especzally the sodzum salt, of ethylene diamine
tetraacetxc ac;d, and ammonium hydtoxzde. Although
useful, phosphates, which are not b1odegradab1e, are
- not preferred in view of Federal and/or state govern—
' nental restrictions and/or proh1b1t1ons on their use
-in detergent and other clean1ng compositions. 51m1—
larly, silicates are not preferred where the composi-
tion is to be applied to §1aés surfaces in view of
the hard-to-remove £11m that can be formed if the
compos1t1on is allowed to dry without wxpxng. a mis-

! usetx:tﬁjdnn. 1Mu511§anay'ﬁur:uuﬂznoelxamadb of an amount
of less than 0.5% of a builder salt selected fram trisodium -
nitrilotriacetate, ethylenediamine tetra-acetic acid, sodium borate
and sodium citrrate. "
Ammonium hydroxide and trisodium nitrilotriacetate monchydrate
are preferred builders for use herein. Most prefersbly, a builder
sysumnis:hxxupbrauxicnmpnuﬂngcxnannacthheunﬂghtlx&centixﬁds
from gbout 1 to sbout 10 parts ammonium hydroxide to 1 part tri-
sodiunrﬁjzilotnhzxﬂzmelnxxmudrabe,1mds=qnﬂxnlbeing.nxxnxxni¢ed
at a level fram about 0.1 to sbout 0.5% by weight of the camposition.



o ' : o .
provide buffering properties.: - 16 - The builders useful for
i ncorporation in the com position include the ammonium and al kal i netal
car- bonatg&_,citrate, phosphate and silicatéTsalts, pre- ferably the

sodi um*sal t$ thereof, for exanple, sodiumcarbonate, :sodiumcitrate, sodium
silichate, sodlun2LEEﬂ5E&hﬂﬂsﬁggﬁéﬁJsgﬂﬁﬁﬁﬁilﬂﬁ|ohosphate and tri- sodium
phosphat e; trlsodlunlnltrlIotrlacetate nDno- hydrate | ow nol ecul ar wei ght
of polyacrylic resin Q xagpl e, . ryld.cs, avai bIe from
'Rohm and Haas Cor porg?‘ ;o"ﬁ B 'Q’g‘% %5 ecu ‘&e %&/'l’rfﬁ$g"?a+l

about 500 to abosegSedee ppeobftmabltyuatpnmt mnmoeﬁzlb,nqreutmlized W|th
an al kali netal BEFQH‘FE%UWH%&' dregdte aned!do1RIA - ﬂ?déém@ﬁ@@?-l all'y

t he sodi um sal t, | ene di ami né tétraacetic acid, anmoni um
hydroxi de. Al't hBHgHthéf‘ul‘ PIeFIFh AN then &P Add I’ﬂﬁ‘%‘i o"d%g?‘é%%b?% are
not preferred |nguuewqaboﬁedgmdseand/or state govern- nental restrictions
and/or prohibitions on their use in detergent and other cleaning

conposi tions Sim- larly, silicates are not preferred where the conposi -
tion is to be applied to glass surfaces in view of the hard-to-renove film

that can be forng gnq%nkhgtgpnp05|tlon is allowed to dry without wiping, a

m s- use conditi for |nstance be made of -an anbunt

The composition of the present invent;on may be
\_ . formed by the user by dilution with water of a con-
centrate, the concentrate composition being said com-
- position hereinabove described less the amount of
make-up water to be added. The amount of water added
to the concentrate is up to about\ten times the
weight of the concentrate, preferably less than five
“times the weight oif the concentrate.

Use of the Composition

The cbmposition, in final form, may be used by
shaking or otherwise admixing the agueous and solvent
AN '._phases together to form the emulsion, applying the
thus-formed emulsion to the hard surface, and then
wiping the hard surface with a sponge, cloth or paper
towel. On contact with the hard surface, the emul-
sion begins to break and the volatile constituents
begin to evaporate, as characterized by a bubbling
action occurring at the surface of the film applied
to the hard surface to be cleaned. This bubbling
action continues until the volatile constituents have
eésentially evaporated or the emulsion has broken.
"It is believed that the bubbling action, which is not
associated with foaming or sudsing of the nonvolatile
sur factant, assists in lifting soil from the surface.



of less than 0.5% of a builder salt selected from:risodi um
nitrilotriacetate, ethyl enediam ne tetra-acetic acid, sodium borate and
sodiumcitrrate. Ammoni um hydroxide and tripgdiumnitrilotriacetate -
monohydrate are preferred builders for use herein. Most preferably¥{ a ,
buig der systemis incorporated conprising on an active weigiit=sgercent basis
frém about 1 to abobepéndpagt-onatiheniconcentratiidns: @fl tha tegrgti-sodi um.
nitrilotriacet ohy hS S e ' [ r RQIat t aleve
from about O. 1¥t§eggght¥g.£§g/§gcs\?g?dt )"3' '.'?t?tei@gg'q o?ﬁﬁi"%&.ﬂ% E\.q']‘-"‘raepar ation of
t he Conpositi oﬁ"ﬂ-!hbh@h‘t’?é‘ﬁgﬂﬁ-i constd tuentise Adve wdgam afithequence to
obtain the preys@bbrPAgOsLLicn, maly be Redilted addl idptiisiieRare the

sol vent - phase consti- tuents in_a.prerg x and_thep tqQ add water to provide
the aqueous phddktheughe g?'af@“‘}ﬂé"é‘o saed by Gp“tkﬂé‘gp s ARt kabke on may
be fornmed by t user. by «di | L th I & ; - cendtat ¢

concentrate co%%gsiiﬁn n)‘blg{én?és%bn%%gif?%?\é?lge?g}'ngg%ggdggc%? ed | ess
t he anmount. of cesaiperaoven Rarmakicese internyvels: andy@ees netied to the
concentrate ispigayiedi@fedtdd dNERiAGE VOLONE i Shallp, CREGEVREI! e
preferably I ess thhan fiye tines, the welght oif the congcentrate. Use of the
Conposi ti on ThESEITRY (1% F eIV §¢ a.°fg? e thepcontagngy to- -

reconstitute the emulsion. Although relatively
stable within the container, the emulsion, when
applied to the surface, in view of the surface ten- \)
sion of the film of emulsion, is unstable. Hence, it

is not necessary for the user to provide a long time
period for the film of emulsion to commence breaking

or evaporating. Generally, several seconds, the time
normally aliofted'by the user with conventional hard
surface cleaners, is a2 sufficient time period to

obtain the benefits and advantages of the présent
invention, which are illustrated in the examples

which follow.



shaki ng or otherw se adnixi ng the agueousand sol vent phases together to
formthe enul sion, applying the thus-formed emul sion to the hard surface,
and then w{ping the hard surface with a sponge, cloth or paper towel. On
contact w #h the hard surface, the enul - siqp?begins to break and the

vol atile constituents begin. to evaporate, as characterized by a bubbling
action occurring at the surface of the filmapplied to the hard surface to
be cleaned. This bghlkpig 3cti-on continues until the volatile constituents
‘have essentialIy,evapUFEFEU“or the enul sion has broken. It is believed that
t he bubbling action, which is not associated with foam ng or sudsing of the
nonvol atil e surfactantwhasqbauadﬂhdiéddgukij&nfgggn§;§b§ggégce.

Dependi ng-on the-concentrations of the consti- tuents, specifically, the
sol vent, siloxane and volatile surfactant constituents, the vigor of the
bubbl ing action.may be regul ated and optim zed Al though the enul sion forned
by shaking is not stable for long tine per{ ﬁﬁ"éf 1i s relatively stable in
t he contai ner over normal use intervals, require repeated
shaki ng. . Occasi on&nrfynedw®der, the user may be requirkedto shake the.
contai ner -t o T econgbialuherLall®ydMelifte Al though rel atiygly stable within
the container, the equlsion m@en applied to the surface, 1n view of the
surface ten- Silicone 7207 0.5

Isopropyl Alcohol ' 4.0

: Ethylehe Glycol Monoethyl Ether 2.5
. Nitfiiotriacetate : 0.04
Ammonijum Hydroxide (26° Be) - 0.60
Per fume | 0.02
D.I. Water " Q.8.
Total _ . 100.00

~ This formulation was applied as drops (i.e., a
' static test) on a greased slide. A bubbling action
was observed. In viewing the slide through a
microscope it appeared that the grease and
composition were physically interacting. The
formulation was removed by rinsing with deionized
U water.



sion of the filmof enulsion, is unstable. Hence, it is not necessary for
the user to provide a long tine period for the filmof enulsion to comence
breaki ng or evaporating. Generally, several seconds, the tinme nor mal:ty’

allotted by the user with conventi onal rd surface cleaners, is aE( &
sufficient time period to obtain the b its and advant ages of the present.
i nvention, which are illustrated in the exanples which foll ow. Exanple 1
The follow ng conposition was prepared: [err] By Wight Surfynol 61

1.0 Sodium Lauryl Sulfate 0.45 Silicone 7207

0.5 Isopropyl Al cohol { t Ryl
Et her P py2 5 Nltrllotplaégﬁéfg static g%é%Ji'DQ&¥“%#%YS§+50@QQB By
Hydroxi de ([err] paptes soiled Widhh Reef fiat and aged for three days

0.02 D.1. water f%éi _Bﬂﬁid an oven for
1 oiled s zn
100. 00 This fornuFaFlgﬂ ﬁég‘aﬁﬁlﬁé as drogs tatic test

greased slide. A basbheMg &t 3H9 ﬁ*Fb?%vWﬁﬁ FrmOYES érFW?ough
a m croscope it aﬂﬂﬁabﬁdtbh&@1H¥hiﬁﬁ§ﬁuhfﬂmhexon1zed water and the

slides rated visuvally as to clean;ng effxciency. as
tabulated below. -

Contact Time ' : I | Cleaning' <
(seconds) Ages Soil h "~ Bakes Soil
5 90 o -
10 95 - i . -
20 . 100 L -
60 - | 70

120 - o | 100



conposi tion were physically interacting. The formul ati on was renoved by
rinsing with deionized water. A.simlar static grease test was conducted
on platesssoiled with beef fat and aged fqi‘three days and on simlarly

soi | ed plates baked in an oven for one hour at 100C. The conposition was
renoved fromthe plate by rinsing with deionized water and the slides rated
visually as to cleaning efficiency, as tabul ated bel ow. Contact Tine

% Cl eani ng (seconds) - . Ages Soi l . - Bakes Soil 5

90 10 95 20 100 60

70 120

' Example 2 _ 100 Exanpl e 2 The
conpositions in TaUTE‘FLmETé prepared and eval uated as to cl eaning

ef ficiency using clear glass panels streaked with grease pencil.
Conposition | is not in agTher ¢omposiitiioridicirs Ialzbe 1 rwenei preparetiaangdhi s

conposi tion ConlaiQQQIQQtihrkgom% éTELﬁ{EHEifgf%iency using clear glass
| panels streaked with grease pencil. Composition I is
not in accordance with the subject invention in that
this composition contained no silicone, and therefore
4id not exhibit the bubbling action. In this test
the panels were cleaned with 20 cycles in a Gardner
\_ washability machine, and the cleaning score values
based on the blind rating of three replicates by
eleven judges. In addition a static test on beef fat
aged one day was conducted for some of these
compositions wherein a one milliliter aliquot of
'cdmposition'was applied to a one foot square mirror
and rinsed with deionized water after 10 seconds.
The percent grease removed was estimated apd is
 recorded_in Table 1. '



did not exhibit the bubbling action.
with 20 cycles in a Gardner washabidity

In this test the panels were cl eaned
and t he cl eaning score

val ues based on the blind rating of thres

chi ne,

eplicates by el even judge
addition a static test on beef fat aged one day was conducted for

s. In
ne of

thgse conposi.tions wherein a one mililiter aliquot of conposi‘ti an- was
applied to a one foot square mrror and rinsed with deionized wat er after

10 seconds.
Tabl e 1I.

[err] [err] [err] [err] [err]

TARLE 1

ol

- vl

<

Example

Composition

0.5 0.5 1.0 1.0

0.5

Surfynol 61

Siiicone 7207

1.5 0.5 1.0

1.0

0.5

Sodium Lauryl Sulfate

0.045 0,045

0.045

0.045

4.0

4.0

4.0

Isopropyl Alcohol

2,5

2.5

2.5

2.5

Ethylene Glycol Monobutyl Ether

0.04 0.04 0.04 0.04

0.04

Nitrilotriacetate

0.60 0.60 0.60 ~ 0.60

0.60

Ammonium Hydroxide (26° Be)

0.02 0.02 0.02 0.02

0.02

Per fume

110 110 127 129

77

Cleaning Score Grease Pencil

cleanihg Score Beef Fat

110

104

20

The percent grease renoved was estimated and is recorded in
[err] [err] [err] [err] [err] [err] [err] [err] [err] [err]



[err]

[err]

[err] [err]

[err]

[err] [err] [errL;[err]zéfrr] [err] [err] [err] [err]

[err] [err] [err] [err]

[err]

[err]-~ [err]

[err]

[err] [err
i

[err]
[err]
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[err] [err] [érr] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] [err [err] [err] [err] [err] [err] [err] [err] [prr] [err] [err]

[err] Where the word "about" is used, i@,the present i

- Where the word "about" is used, in the present
description-énd claims, to qualify a limit of a
range, it is to be understood to indicate a latitude
of + 10%, i.e. to indicate that values differing from
the respecti?e limiting value by up to 10% of that
value are included. '



-description and clainms, to qualify a |limt: a range.—i
understood to indicate a |l atitude of + 109 .e. to indicate that val ues

differing fromthe rgs ive limting=val ue by uptﬂuﬂ'ﬂﬂu -lre are
R ncéq,ded_ﬁ__ ¢ 25 CLAI%@A hard surface cleaning con c, mﬂﬂmﬂﬂ upon
agitation an unstable enul sion breakable when applied to the hard sdrface

to be cl eaned, the conposition conprising on a weight basis: (a) from about

2 to about. 10%of an or ganar @ Gharficd ETdaniny cdspos Dt ion aborii g Sépeh a
‘nonvol atile surfactant; (R(;%-‘-)ag.r omOQ. 1 tot%b](}ut Z.g%o_o!]; abvoig‘gglee
" organosil oxane ol i goner 8 ¥R, AL IR L AP LE  PutRRn PHERRIC LS M EP | ¢
surfactant having the fapplied ito Xt vied csur face starbel éyeyhedf them t wo
to five carbons; [err] i f***ﬁ L dcy : i YE ;. CAr bons,
and [err] is an al kyl orﬁ@cﬁ%xy_a %ﬁ%ﬂﬁ#ﬂ%é S?)&eé]gﬁt %arf)ons, t he
t ot al :

(a) from about 2 to about 10% of an organic

polar solvent:

(b) from O to about 2.5% of a nonvolatile
surfactant: ’

N\ o .. - . {e) from 0.1 to about 2.0% of a volatile
organosiloxane oligomer;

(8) from about 0.1 to about 2.0% of a
volatile surfactant having the formula:

D

R.-'s“R
OB

wherein Rl is an alkynyl of from two
to five carbons: R2 is hydrogen or an
alkyl of less than four carbons, and

R3 is an alkyl or hydroxy alkyl of

from one to eight carbons, the total
nuzber of carbons in the molecule being
from 4 to 12, and

(e) the remainder water, the ratio of said
volatile surfactant to said organo-
siloxane oligomer being from about 3:1
to about 1:3. |



" renmni nder water,

nunber of carbons ,@whe nol ecul e being from4 to-12, and (e) the

”’ Hﬂ ﬂﬂnj vol.atile surfactant to said organo-
si | oxane ollgoner 3:1 to aldmt 1:3. = C L M & *2
The conposition of Caim1l wher ein the or gani ¢ polar solvent is sel®cted

fripm t he group n5| hPg@t ceh fs of 1 i Si X
carbon atons; alkyl e e S %8$it?§ lggebfri‘koﬁs%ﬁrgén ttﬁ;\,? ?(g%m xécar bon
atons, and al kyl et lp@¥aDis@lventn 30”%6F?&ﬂkf|‘@!‘e‘@l’y6§l"§’mzﬁﬂ’?@'cﬂﬂ ee to
ei ght carbon atons, jhe a&kylaﬂbﬁatw gixchBikeel Fremawnad Q;if:OUf
carbon atons. 3. The conposition of

m1 or t he non atile
surfactant is.sel ect%“??’bn??ﬂ@sgrBﬂlbyglF“SnFﬁﬁl ?‘g&&lﬁ‘éﬁ‘l @qﬁﬁq ti’ints

'said nonvolatile surﬁaeiagttbel €6 BifsSearbon altommurlnd)fall’hyimd}mltso 01

to about 2.5% by wei gpt e 'mﬁ[ e non-
vol atile surfactant ‘gg ?yfy%\ﬁnﬁn 2 ngguﬁigét g‘%t% e?t‘gg'%fro t %égir]oup
consi sting of alkali ¢g- eight carbon atoms, the alkyl ether moiety

thereof having one to four carbon atoms.

3. The composition of Claim 1 or 2 wherein the
nonvolatile surfactant is selected from the group
of anionic and nonionic surfactants, said
nonvolatile surfactant being preseﬁt in an amount
of from about 0.01 to about 2.5% by weight.



metal and ammonium salts of al kyl sulfates of from 8to—22—carbens—alkali
metal salts of al koxy (polyal koxy) suITates ereint has from 12
to 18 carbons and the al koxy has from1l to repeatlﬁmﬂgmnﬂl tl’ “u,mat al
al kyl « pheMdxypol yal koxy sulfate salts wherein the alk :
carbons, and the al koxy I s ethoxy or propoxy and has from1l to 10 repeat| ng

units: alkali netal ts of sul fon p al koxyl ates wherein the
al kyl has from # tér {oﬁfd ﬁgc gx@ é’ﬂ‘& he BORY | epeati ng
et hoxy or propoxy umd]sutialé(aiurtmﬁntsadt s(®f ®nil dnhen bl sbkfaatyht

al koxyl ates wherein J n al koxy is
et hoxy or propoxy anc#ﬁ {}yto Jr‘;e%%ﬂg?‘% unlfﬂpﬁ%r%gyg%i* g%e

sul fonates of 12 to!R¥Qiﬂ&ﬂﬂﬁ#!ﬂ?ﬂkpmﬂtﬁlhﬁs@ff@h&!bs‘bif!©¢§0°18 car bons:

al kyl benzene sul f ongisg.g tée ﬁ kaarwxvsngaiim et £1 1Gates bOPS:
sul fonat ed nono- gl ycerides, and sul fosucci nat es E}gﬁ;&%nom oni ¢ surfactant
n

sel ected fromthe cI‘a’é&P%%n‘s?%’cYﬁ?d‘%Y hAyifates the 3Lk¥hropyl ene
oxi de ethers of fatthasicirion Imet@IIQIIca‘deﬂtChnalaShB 4Dk3Xy Chabopsomand

t he nunber of repeati n&mﬁ %3?%{‘9%& %é)%abgﬁaisg)g?ghl/o‘x@ gene -oxi de

et hers of al kyl phenol's as om ons and the
nunber of repeallrm)nh#mQSYEOIY!ihQM!cﬁwﬁﬁnmeZGaltheﬂbendensaheonlkE&ct|on

product of ethyl ene g PEFGN | €NEo OXT WCabdils 2NaRd KVhe Chlkoxy is
ethoxy or propoxy and has from 1 to 10 repeating

\_ units: alkali metal salts of su}fdnated alkyl
polyalkoxylates wherein the alkyl has from 12 to
18 carbons and the alkoxy has from 1 to 10
repeating ethoxy Or propoxy units; alkali metal
salts of sulfonated alkylaryl alkoxyletes wherein
the alkyl haé from 8 to 16 carbons, and ﬁhe
~alkoxy is ethoxy or propoxy and has 1 to 10
repeating units; hydroxy alkane sulfonates of 12
to 18 carbons; alpha-olefin sulfonates of 10 to
18 carbons: alkyl benzene sulfonates, the alkyl
‘having from 10 to 18 carbons;: sulfonated mono-
glycerides, and sulfosuccinates:; (b) a nonionic
surfactant selected from the class consisting of
polyethyleﬁe oxide and polypropylene oxide ethers
of fatty acids, the alkyl of which has B to 22

' carbons, and the number of repeating units is
.£rom_1 to about 50; polyoxyethene oxide ethers of

'~ alkyl phenols wherein the alkyl has from 6 to 16
carbons and the number of repeating units is from
6 to about 25: the condensation reaction product
of ethylene or propylene oxide with an alkyl or
aryl amine or an alkyl or aryl amide, and

~ alkylolamines, and (c) a mixture of (a) ana (b).



aryl am ne or an alkyl or aryl am de, and aI kmc) a mxture
of (a) and (b). - 28 - lm H conposition
of laiml, 2,7 3 or 4, wherein the volatlle su’ mswl“ Mw etylemc :

tertiary m)nohydrl c al cohol. 6. The cortpoggtj,on ofarly & @ arns ’o
wherein the volatile organic siloxane has a boiling point of from about
[err] to aboBit [ The) coppositd oty @foglaimn, 08, G a5 whieeeRi the heoiargaao- :
siloxane is a di m&kﬂctsdtoxmaxcw&dfyiﬁmrﬂ:tf‘uyTﬁi@nawsetlon of "any
of claims 1 to 7 ei,n the- volatlle noni oni ¢ surfactant is ,
3, 5-di met hyl - | - h °’3’0I .. The conposition of any of clainms 1 to 8
wherei n the non- voI atile surfact ant is selected fromthe group consisting
of sodium | ryI %‘%o‘sﬂqq ahy| ofethaims 4l tat® whepslinirndodecyl

benzene sul fonate %ﬂn‘a ypoI yet hoxy) et hanol hawﬁg one to ten
nol es of et hyl ené"’@»etciée }.!}9 df\r/hﬁkﬂiﬁc?f* ®ia PYidbing| BPHBL 10f0 9 -
wherein the non- £1Unladcuts IR te tabsuPrESEPE. i N t he anount of from about

- 0.01 to about 0.5% 11. The conposition of any of clains 1 to 10 wherein

the polar organic solvent is a solvent system conprising from about one to
about five par.t S Thfe a:dmdixﬂomgommaimﬁameN1mmhemngana-n al i phatic

l:loxane ie a dznethyl nloxane cyclxc tetramer.

L 4

8. The composition Of any of claims 1 to 7 wherein the volatile

—

nonionic surfactant is 3,5-dimethyl-l-hexyne-3-ol. </

9. The composi__ﬁ_ieh of any of claims 1 to 8 wherein the non-
. volatile surfactan* is selected from the group
eonei'eting of sodium 1euty1 sulfate, sodium
| lauryl ether sulfate, : sodium dodecyl benzene
sulfonate, end octyl phenoxy (polyethoxy) ethanol
having one to ten moles of ethylene oxide.

10. The compos:txon of any of clalms 1 to 9 wherein the non-
volatile surfactant is present in the amount of
from about _0.01 to about 0.5%.

11. .T‘he eompoﬁtion .of arty of claims 1 to 10 wherein the polar
organic solvent is a solvent system comprising
from about one to about five parts of a low
boiling poit_it solvent which is an aliphetic
nonohydric alcohol of two to four carbons, and
about one_pazt of a high ‘boiling point solvent
which is selected f_ren f.he group consisting of
alkylene and polyalkylene glycols and alkyl
ethers of alkylene oOr polyalkylene glycols.



‘monohydric al cohol of two to four carbons, and aboutonme part of a high
boi li ng point solvent which is sel ected from the grou

al kyl ene sand pol yal kyl ene gl ycol s an | kyl &thers of ﬂmﬂﬁﬂﬂmllﬂﬂm“lq
pol yal kyl Wrfe gl ycol s. - 29 - 12.°TH Tonposition of+a asne*

11 wherein the volatile surfact ant I's present in the armunt of from about

0.5 to about 1.5% 13. The conposition of any of claims 1 to 12 wherein the
or gano- - si | oxgge Tﬁepéeﬁpbhtﬂoﬁh@faamlrdt olafmsom abmutmﬁérﬁ(intﬂxe’:lbﬁuétﬂé%

14. The conpositign IS oIv |s present
in the anount of fPB%t‘ﬁgﬁf‘ i tB%BSH é% %g' V\Q%o Qnr?gm °d"n ai m 10
when read with cl Q.5 8owabpetnltB8.non-vol atile surfactant is SOdI um | auryl
sul fate present in the anmount of from about 0.01 to about 0.5% 16. The
conposition qof,C aim14 wherein the non- gl atile s Ef actant is sodium

| auryl sul fat)ea'prEBSnF"PR"FHE’EﬂtanF"}Sfoft £ ﬁ’r"agoaupg oWhereinpbhf FEE98- 17.

The conposition ogjadxane ebapassinEOiaﬁtmhehmdmdﬂubﬁuﬂﬂdﬁuauauuaJns from
one to three parta lsaogrogx ual ioggl and one part et hyI ene gl ycol nonobutyl

14. The composition oOf any of claims 1 to 13 wherein the solvent
is present in the amount of from about 4 to about

8s.
o/

15, .'I"he composition of claim 10 when read with claim 8
wherein the non-volatile surfactant is sodium lauryl
sulfate present in the amount of from about 0.01 to
about 0.5%. |

16. The compos'ition of Claim 14 wherein the non-
volatile surfactant is sodidm lauryl sulfate
present in the amount of from about 0.01 to about
0.5%.

17.- The composition of any of claims 1 t016 wherein the solvent

U | contains from one to three parts isopropyl

o~
a D

i
alcohol and one part ethylene glycol monobutyl
ether.



et her. - 30 - 18. The conposition O any of clains 1 to 17 wherein the
solvent is present in an anount of from about 6 to about 7% wherein the

nonvol atil e surfactant is sodium |l auryl sulfate present i n an_anmount of

- from 0.025 to 0.25% and wherein each of the o ane and.t he \Bﬂ ati)

surfactant are present in an anount of Mout 11 m“tsnlon of
any of claims 1 to 18 wherein the ratio of vol MD‘% m&m‘

organosi | oxane is between 2:1 to 1:2. 20. -Th-e om of dny of clai s
1 to 19 further conprising an alkalinity agent in an amount of |ess than

about 1.5% -31-* C L M S * 21. The conposition of Cains 20
wherein the alkalini- t ST Hiadneds oxd witere imNene QERPSAE | ON
O any of clr m@"f f8m§§s?g??ﬂer conprising a buil 9 sal t1 in an anount of

| ess than 1. 0% ig3préaentodposnt asount Cfaifincap abmneuﬁw teabowt der salt is
in an anount °f7ies§hw§9n tRed nklﬂ%oiilttile surfactant is sodium

lauryl sulfate ptesent in an anount of from 0.025
to 0.25%; and wherein each of the ‘organosiloxane
~and the volatile surfactant are ptesent in an
~ amount of about 1%.

19. ‘tne composition Of any of claims 1 to jgwherein the ratio of

volatxle surfactant to organosiloxane 13 between
2:1 to 1:2.

20. The composition of any of claims 1 to 19 further comprising an

alkalinity agent in an amount of less than about
1.5%.



L .
bei ng selected fromthe group consisting of tri- sodiun1\r\\rTBF?TétefaLe*\\

et hyl enedi am ne tetra- acetic acid,_sog% m bor at e and~soay ﬂ%ﬂ, 4,

The conpositjon of any of clains 1 to fUrther conpri si %ﬁm

agent Fn dn anount of from about 0.1%to 1% 25. The conpositidn o I
clainms 1 to 24 fur ther conprising an effective anmobunt of at |east one of
the fol | owi ngn adfhe acvsposijyeiopecofufainad bwheeeing thecnsil xa2dnik net hod of

cl eaning a hard €%ré§?§%cogFgg§gHggghﬁ{gtﬁg§agt shaki ng the conposition of

any of clainms 1 aln a brea e emul si'on, applying the enul sion
to the hard surface, and shortly thereafter wiping the surface with a

cloth, spongez. orné o¥ehpbs £tidn. off emymef fdiné Ctais] IBrwhs! é},ﬁb}i@g a
t th fied o 6. 28..The method of ge
e e Lol 188 sat Eran e apPlBy PR apap han doda .1 TLo0 i on

of claim 1 conprising constituents substantially as indicated in respect of
any of Examngs nd"dogpobfesbh 88 cIREnBoNMeleitl I0L a1t N the
conposition TS a conposttion as specified in clarm2

salt is in an amount of less than 0.5%, the salt

being selected from the group consisting of tri-

sodium nitrilotriacetate, ethylenediamine tetra-

"acetic acid, sodium borate and sodium citrate.

" 24. The composition of any of claims 1 to 23 further comprising an
alkalinity agent in an amount of from about 0.1%
to 1%.

25. The composition Of any of claims 1 tc 24 further comprising an
effective amount of at least one of the following
adjuvants: dye, perfume, and buffering agent.

26. A method of cleaning a hard surface comprising
the steps of shaking the composition of any of claims 1 to 25
to obtain a breakable emulsion, applying the
emulsion to the hard surface, and shortly
Y thereafter wiping the éurface with a cloth,
sponge, or towelette.

27. The method of Claim 26 wherein the composition is
that specified in Claim 6.

28. The method of Claim 26 wherein the composition is
that specified in Claim 13.

29. The composition of claim 1 comprising constituents
substantially as indicated in respect of any of
Examples 1 and 2A to 2H.

- 30. The method of claim 26 wherein the composition
is a_éomposition as specified in claim 29.




