" H GHER MOLECULAR VEI GHT DI OLS FOR | MPROVED LI QUI D CLEANERS TECHNI CAL FI ELD
This invention relates to'liquid detergent conpostions. In particubas, n ,,Lt.5
rel ates to aqueous detergent corrp05|t|ons'?S'U| tabl e for use as ge"neirell--..ud
pur pose househol d cl eani ng conpositions. 10 :

BACKGROUND Attention is directed to the liquid detergent conpositions

conpri sing benzyl al cohol and | oner nol eCul ar weight [err] diols, U S Pat. .
No. 4,414,128, CGoffinet, i rs conprisin
benzyl al cohol, surfactant.. ﬁgO%OL%,C&hgg Yﬁkllgﬂgbpiéigeé 56 al so kndwn.
The prior art, however, fails t dMRROWEDr LIQUIDNCLEANERS dvant age of high
MV diols in a liquid cleaner formuation —Genmerat—purpose househol d

cl eani ng conpositions for hard surfaces such as netal, glass, ceramc,
plastic and linoleum 20 surfaces, are commercially available in both
powdered andg | iquid form Powdered cl eani ng conpositions consist minly of
buil der or buffering salts such as phosphates, carbonates, silicates, etc.
and al t hough such conpositions nay dJﬁﬁ%ﬂ.ﬁﬁ&dﬂE&Egam c soil rem)val

thley can bed?eflm entThis m\eartrl iy watest Mooliq@waﬂé&rQEht Sco?ﬁoos%m asnt he
cal cium and/or m .S at acl soap ,scum
or bathtub soil, Bgg{c'ié?g‘ratl'alétset/t(} %7? % é%?q ‘{j’%f"@ﬁ CPB%’HB%HV% ?a%'
donmestic envi r onfemusenes asneral ph:epoae élqusebntnbmeentng compesitiions they

must be predigsolved in water for use. gltkcrouNpdui d cl eaning
conposi tions, on the other hand, have vant age that they can be
applied to hard surf AREYION iS¢ dinectesctht the Jdavish Hetsrgent compasitipns| v

hi gh | evel of sueémptisivig nbéﬁtyalattehdlelanwrﬁﬂvéi'l Réletivlair0 welgheoi(L, -C 3 O

Mdreover, it is t hgrgnmo & At 0|ncor rate, hi

concentrations o 'Oég anT on?%t N?onﬁbo ?C% féf??gﬁ j igsyued; Bﬂ?'d ar'atlﬁg?
than a granul ar binyidsicléeamsers Foompoising hbelezyleammw. t Sienfattarg, buijded,
cl eani ng 15  and mild abrasives are also known. The prior art, however, fails

to teach or recognize the advantage of high MW diols in a liquid

cleaner formulation.
General purpose household cleaning compositions for hard
surfaces such as metal, glass, ceramic, plastic and linoleum

20 surfaces, are commercially available in both powdered and liquid
form. Powdered cleaning compositions consist mainly of builder or
buffering salts such as phosphates, carbonates, silicates, etc.,
and although such compositions may display good inorganic soil
removal, they can be deficient in cleaning ability on ofganic soils

\; 25 such as the calcium and/or magnes'ium salts of fatty acids,
commonly called soap scum or bathtub soil, and grease/fatty/oily
soils typically found in the domestic environment. Moreover, they
are inconvenient to use since they must be predissolved in water

- for use.

30 Liquid cleaning compositions, on the other hand, have the
great advantage that they can be applied to hard surfaces in neat
or concentrated form so that a relatively high level of surfactant
material is delivered directly to the soil. Moreover, it is a rather
more straightforward task to incorporate high concentrations of

35 anionic or nonionic surfactant in a liquid rather than a granular
composition. For both these reasons, therefore, liquid cleaning



-

"lo- conpoéitions have the potential to provide superior soap scum grease,
and oily soil renoval over powdered cl eaning conpo- sitions. Neverthel ess,
liquid cleaning conpositions still suffer a 5 nunber of drawbacks which
can limt their consuner acceptability. Thus, they generally contain little
or no detergency builder salts and consequently they tend to have poor

cl eaning performance on particulate soil and-agso | ack "robustness" under
varying water hardness levels. |In addition, they can suffer problens
of 10« product for ncompogitions chidve , thenpoterttaieito yprovide ehpetiori soap Gcum,

i nad i ity . i $ij CS. . _the_hi gh
noproduct and i n- (Bt { 3EL AV, ofhiloFerieEE Ot o BEuEEM T BAming, cepmeb

grease handl i ng rai$¢iongs obl ens of extensive suds formation requiring

frequent rinsing and W RePgritiess, DALT Qkahifg CEEMPUTHI nsb‘lgts{amug&ffer a

over sudsi ng may, be coniroll eﬂrto sonme extent by~incorporatin .
suds-regul ati ng® natRymaer ofcdranbacks, which can Jimit theim grasumen jaseeptability.
ﬁoap, this in idtslelThosm theys genéradlye Eﬁnﬁ?nﬂmae aqueetértgr%h!cyi buug.ls»d salts
onogeneity .and al s r i_at eposi tion insqluble
particul ate or 20 %o%ﬁgpég%%?q%§§t FM&%% A ape?ﬁrﬁ??dﬂﬂ? B?quf’ﬁ'@a'i"feeﬁg
or surfaces being c?iiamdétel é&ﬂi aQdt elsoi lladind'robustrmsst gunder syaryinggwater
has now been det er mjfhels§atietaigher l@'ﬁ&ﬂi@ﬁ.“’?ﬁﬂ?t cg'.,olsamgpogpgg,@;ngd of
into liquid cleaners can.,s bstan.tlallgi | pprove thelr cl eaning pertformance,
wi t hout adversg’fby i‘?ﬁ?ﬁi‘i‘n' MusithParsisular,| inhemogeneity,; fafko ofs Sanithg or
One of the preferrddadequateoividdosityl chariciteristics fornotdnsum@enuse®. 1D Moe8dver,

i nsect repellant c 0S e d - ang Lts;, e r ' Ve een
| heor por ated Into S{Hgst ?‘ggﬁéﬁnﬁgg‘?%%é %%semdla% S, 3\#\%\%‘6# %r"ggﬁgrla?'g\?/‘ed
to be novel in detdM¢fessany0 fennp@ereveshs greasanhRandlingHraisescN\pratlems of

According to the pr&aeRkivieNs6ds if6rmation crequifihg frdatedt lridding s4&3NBing on
composition CO”IE“ Sl':eq'%lf of the consumer. Although oversudsing may be controiled
to some extent by incorporating a suds-reguiating material such
-as hydrophilic silica and/or silicone or soap, this in itself can
raise problems of poor product stability and homogeneity and aiso
problems associated with deposition of insoluble particulate or
20 soap residues, particularly calcium scum, on the items or surfaces
being cleaned, leading to filming, streaking and spotting.

It has now been determined that higher molecular weight
diols incorporated into liquid cleaners can substantially improve
their cleaning performance, without sdversely impacting sudsing,

N\ .25 filming, streaking or spotting. '
One of the-preférred diols of this invention is a well-known
component of insect repellant compositions, another and its ester
- derivatives have been Iincorporated into plastics compositions.
' These diols, however, are believed to be novel in detergent
30 compositions. : _ '
' ~ SUMMARY OF THE INVENTION
According to the present invention there is provided a
liquid cleaner gomposition.compr-is_ing: -

5



35 -3- (a) fromO0.1%to 10% of a non-soap surfactant; (b) fromO0.5%to
25% of a diol selected from[err] diols and m xtures thereof in which the
hydr oxyl groups are primary or are a mxture of primary and secondary
groups; (c) from1%to 30% of a detergency builder; and (d) at |east 60%
wat er. DETAI LED DESCRI PTI ON OF. THE | NVENTI ON It has now been di scovered
that sonme of (@heEERM RtL® oF0 pW’br°far% RAnqn#od Be Issanfiacg angnposi ti ons can be

M nimzed or(®yefeRANE. szhiough $he i qogpgr Lein speci fi edy
| evel of higher 10 nol ecul ar wei ght 6% di ol s?@%dnqgg%rbrteﬁngﬂ g(rglg\lmsat thet er genc

bui | ders. Al't hofght{1fé MegRefoiteltdr theirgttoxdl drourasry etigssy drave
limted water-sakubi hiikyyre bf i’ﬁi&mﬂﬂWab@&@c&(&éQd ddabs { hey can be incor-

por at ed intogdy oghdh cl aan_:gﬁ:qg@oam Qug . form even under
"col d" pr OCESSI ng cond‘lat | O Wt h t e ableidel}hy toq?g% pl‘g(x)lél de excel |l ent

S .
cl eani ng chaf@t ¥ i 93k a&q’? d%&t9%he range of water hardness or grease/oily
soils and inorganic particulate soils, as ‘well as on marker ink, bathtub

soi |, calcium soap scurREBALLED DESCRIRTIOM ORMHE: INVENTIOMCe With | ow
soi | redeposi tion aNthaki hdw beéan Bﬂcgfrmfl’\ﬁysﬁgﬁn R E Tetkd%r Shibeaki ng
or spottl ng 20 rf%es washed erew t esen 'venton t hus

provi des |iqui 8" Hgt'?!'f'&e eaning G8TPes Hﬂg’\/\ﬁ?’bhb&r B"%‘F‘éﬁfﬂde HorREREBE S
fluent |iquidsthroughg the ciricoeporations therdin obf acrsoiexftehe l§vdigof Ohigheage and

vat er har dﬂ!gss BQEGHH rov%gpd?m 9R b Ktrfi‘%toﬂx%ﬁ# :BQ#LS%F}?J; e

ance together Wt eani ng ar acteris greasy-oily
soils and on |ﬁb§h6&ﬁhct'l?ar"f9%dﬁ'%{f'@' i yeight thFrtiﬂ é ¢lasic heyetlimitadse L

filmng or streatdrrgolabivgshet! rasr hawebeeriofoands thatd thely danaBRr mcdks used \J
futl str ieggtyhogs#tn%f tHeo"Hiqul' ldaRihg "coitioRitidhs 'iR° HaRRGURELS' FofmSan 2
even under "cold® processing conditions, with the ability to
15 provide excellent cleaning . characteristics across the range of
water hardness or gresse/oily soils and inorganic particulate
soils, as well as on marker ink, bathtub soil, caicium soap scum,
etc., and excelient shine performance with low soil redeposition
and littie or no prc_pen_siiy to cause ﬂlmiﬁg, streaking or spotting
20 on surfaces washed therawith, :
~ The present invention thus provides liquid detergent com-
~ positions which are stable homogeneous fluent liquids having
excellent suds control across the range of usage and water
" hardness conditions and which provide excsllent shine perform-
25 ance together with improved cleaning characteristics both on U
 greasy-oily solls and on inorganic particulate soils with little
t_dndency to cause fliming or streaking on washed surfaces.

Aqueous liquid clesners are used full strength or in further
dilution in water by ‘the consumer to clean a wide variety of hard
surfaces. The uses for such cleaning liquids are too
numerous to be specified completely, but include the
cleaning of painted surfaces, walls, floors, appliance
exterior surfaces, tables, chairs, windows and mirrors.

For the purposes of the present invention, the recital
of components such as C,-C,, dicls and Cy4-C,, alkyl )
benzene sulfonates includes singular compounds, as well as

- mixtures thereof.



s surfaces: The uses for such cleaning liquids are too nunerous to be
specified compl etely, but include the cleaning of painted surfaces, walls,
fleors, appliance exterior surfaces, tabless ghairs, windows and mrrors.
‘For the purposes of the present invention, the recital of conmponents such
as [err] diols and [err] al kyl benzene sul fonates includes singular
conpounds, as well as mixtures thereof.The SurfacHimwt Surfactant First, such
liquid cleaners contain fromO0.1%to 10% of a suitable non-soap surfactant.
Succggsively nmore preferred ranges of surfactant inclusion are from1%to
10% of a non- soap Ehﬂ‘ﬁct&%@h hiQuidofleapess soprtain nbvom ochpls k9 akdmE 2

Broadly, the nogicsBDeSbhasbapt Sursséthnt or fOicedsdi vy GhorélUPheifel fewi d
cl eaners are the usual _ones

for harg surface cl eapers. Sonme_specific
surfactants arEeR98Scof SUFEactank LaFIUsion AER SLTQR AL R LAX f 2 pen-sose
4,287,020, Sikbosfactastsuedd Seph. 22l to 1980 Pmeferorpdsuractangp sinofabtafks
for use in suc I r r o] h Pk odi ' .
Lorr] ol ky benetnEO8f) fubkfeeRfng ubdha) o} af?év?‘kieé’*ri%geft%%*%%%% [Ffauia
salt of a coconl@aneky|aeehbhesusnalconent fonihard swrbiceickeantehe oxfans
the adduct of gpéaeloE seePRELANLE! 4PEOLhESY | IR €né BESad®  s@t Kyt &8I N

“oxi e ot et i eSLSckaRuFs ShrHEcPaF  yRay - t 287 O EhargtELogH s LA THER SORE 1,
‘Tergitol (RTM148:S-3, Tergitol 15-S-5, Tergitol 15-S-7, and Tergitol
srocuet o oo SR ERR BoRRERPHUECRPLRILEL i R oy,
atons and havi dEe sPnever agereaphorhentohlowingh osodiwm linear 19,<6ipon

-/ alkyl benzene sulfonate (LAS), .particularly cli’clz LAS;
'~ the sodium salt of a coconut alkyl ether sulfate containing 3
moles of ethylene oxide; the adduct of a random secondary
alcohol having a range of alkyl chain lengths of from 11 to 15
carbon atoms and an average of 2 to 10 ethylene oxide
moieties, several commercially available examples of which are
Tergitol (RTM) 15-5-3, Tergitol 15-8-5, Tergitol 15-8-7, and
Tergitol 15-8-9, all available from Union Carbide
Corporation; the condensation product of a straight-chain
primary alcohol containing from 8 to 16 carbon atoms and
having an average carbon chain length of from 10 to 12 carbon
atoms with from 4 to 8 moles of ethylene oxide per mole of
alcohol; and an amide having one of the preferred formulas:

1 .
R-C- N(R7),

wherein R is a straight-chain alkyl group containing from 7 to
15 carbon atoms_and having an average carbon chain length of
from 9 to 13 carbon atoms and wherein each



atoms with from4 to 8 noles of ethylene oxide per nole of alcohol; and an

am de having one of the preferred fornulas: [err] wherein Ris a

strai ght-chain al kyl group contai ning frgm7 to 15 carbon atons and haV|ng

an average carbon chain | ength of from9~to 13 carbon atons and wherein

each [err] is a hydroxy al kyl group containing from1 to 3 carbon
ato][ns.t ﬁoibea h?&iekyedlﬁbﬁsgrgﬁgsébh%ﬁiﬁﬂh&tE%ohhﬁ %%UQrQQ %an

surfact an xanp are ot assium T udr I na <7
alkylcarb%gngfe akggﬁ%ef73 ex ﬁFxF&F@soP%fEHSFPE&P@GSaFRthe S

po|yoxyetﬁyuenecerhanossrfbcmhnasaubabmolb-oufswheanpetatpgn129$ gell as
t he Zonyl

i s unders

poEIML 1 hhuenasyihatlep el ydLarbly 2t hOTREURANY 2fOEPOLALL 9

hat m xtures varrous sur actan nlﬁnWé‘gﬁﬁe

noni oni ¢ P§pEiupRynsLegsadkyl Rﬁl¥§§86téwﬂﬁn§rethnQGSSUbbahtanaziahlese
herein isggbm andcu&pa&htzah |h%e&@1hehh]tﬁbk25n§§” fipfy sul fonate (LAS).

The D ol
present

preferably used a
t he conposition. The preferred dial .
20g/ 100g of wat secand| esspntiathdngredipgnsf ofr aqudoubs liguédsolabnersi es o{_J

15g,

second nt i, al ous I| UId cl eaners of the
SREPSHEFACFADYR0 ahiIebds, t2pn; BUBBRE Frdrprefienico 5F e[ orr]
diol in wandersbeollytihatymigtures afecvarionsysorfaceantgi xtigheasfl prinary

and SecOngﬁiéngéo§§aoﬁ°§3§h§E”ﬁgpcanﬁﬁghbg'Qkﬁere xﬂhlﬁs§g¥1QEHSUCh di al s

havi ng from
whi ch carBﬁﬁf§F69§ gusfagksatefog, use ARZein isctpersp@inm splfreferred for .
use herelnxneabbeiIPCﬁ ealkyll pentetensudifbnacte (hasherr] diols which are

ével of from 1% %, preferably from3%to 11% of
?hgkﬁi##s I nvention are soluble up to

car use e exe

of the present invention is from 0.5% to 25%, preferably from
1% to 15% of a Cs-c12 diol in whzch the hydroxyl

groups are pr:.mary or are a mixture of primary and secondary groups or a
mizxture of such diols. While any of such diols

having from 6 to 12 carbon atoms can be
used herein, those exemplary diols which carbon atoms are

numbered 8, 10 and 12 are particularly preferred for use
herein. Most preferred for use herein are the c8 diols
which are preferably used at a level of from 1% to 15%,
preferably from 3% to 11% of the composition. The preferred
diols of this invention are soluhle up to 209/100g of water at
20°C. The more preferred diols have solubilities of 15g, _
10g, 5g,-1g, down to 0.19/100g of water. The most preferred
diols have solubilities in the range of from 5g to 0.1g/100g
of water at 20°C. Some preferred diols are the Cg=C,5
diols which are preferably used at levels of from 1% to 15%
and ca-clo diols which are used at levels of from 2% to
15%. Where the diol is a c5 diol, it is preferably used at
a level of at least 15%.

Some examples of diols and their soluhilztzes are shown in
Table 1. Their solubilities are measured in distilled water at

lary diols

%
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:10g, 5g, ‘1g, down to 0. 1g/ 1009 of water The nost preferred dials have
solubikities ¥n the range of from®g to 0.1g/100g of water at [err]. Some
preferred-diols are the [err] diols which are preferably used at |evels of,
froml1l%to 15% and [err] dials which are used at levels of from2%to 15%
Were the diol is a [err] diol, it is preferab1§nsed at a level of at
| east 15% Sone exanpl es of di a*s and solubidities are shown in Table
1. Their sol ubilitie5o%P c"SMRLEATIS:i nA ‘f’@d“\'ﬁat‘@?"aﬂua“tatele ietaetiveness
tenpgpature. Al so shinremoeiridiénsolgbid cmiunvesoe fﬁ-@h‘ HEfIRSSutfacé ENDVI Ng
i nsol ubl e cal cium soap froma tile surface. TABLE 1 Solubility
of Selected Diols with Corresponding Qualitative C eanr ng Results
Sol ubil'ity d eaning Al cohol (g/ TABY.E[ ¢rr]) Effectiveness
Pr opyl ene glycols =t | som DR DI | ene gl ycol

S i ght 2 Net hyl - 2, 4- Solubility .of Se@:{ bi wrthl% reSBondin
2, 2-Di nethyl -1 , 3-propanedi ol >25. Qﬂ”ﬁﬂm&whexanedi net hanol

>20.0* Mbder at e 2, 5- Di net hyl - 2, 5- hexanedi ol @Q%j, f'é
2- Phenyl -1 2- propanedi ol I '0* Good Ph n)/l han
12. 0* Very CGood** 2-Ethy hexanedi ol 100
2,2,4-Trinethyl -1, 3- p&MN&ﬂ%E’Y@'Q Very CGood 1, 2- Oct aneSlrght
<1.0* Very 1@od Z$iph oli @ | aboratory neasurenen Al'l ot her
val ues are from publi Szhﬁ‘d g re. **Note that cleaning ef egpr veness i s
‘very good despite (- a—pentanedil : - Slight
: : 2,2~ Dimethyl -1 3-propanediol >25.0* Moderate
O B _ 1,4-Cyclohexanedimethanol >20.0* Moderate
2, S-Dimethyl-z »3~hexanediol ' 14.3 Good -
15 2-Phenyl-1,2-propanediol 12.0* Good
Phenyl-1,2-ethanediol 12.0* Very Good**
2-Ethyl-1,3~-hexanediol 8.2 Very Good
2,2,4-Trimethyl-1,3-pentanediol 1.9 Very Good -
1,2-Octanediol ' &1.0* Very GCood
20 '
*Determined via laboratory measurements. Aill other
values are from published literature.
**Note that cleaning effectiveness is very good despite
. 25 _ relatively high water solubility.
.

: The Builder
A third required component of the aqueous liquid cleaners

- of the present invention is from 1% to 30%, preferably from 1%
to 15% of a builder. While any of the inorganic builder or
buffering salts described above in connection with powdered
non-abrasive cleaners may be used herein as builders, the
-preferred builder salts for use herein are sodium
nitrilotriacetate, potassium pyrophosphate, potassium
tripolyphosphate, sodium or potassium ethane-l-hydroxyl-1,
1-diphosphonate, sodium N-(2-hydroxyethyl)-iminodiacetate,



25 relatively high water solubility. The Builder A third required
conponent of the aqueous liquid cleaners of the present inventionis from, -
1%to 30% preferably from1%to 15%_of a buil der. Wil e any of the :
i nor gani cg 4 {fef- 05 - ' S: de j bove in, connection with _
powder ed ?\gn;a ras?veﬂgégg%\%?g?ﬁgy bléxq‘ﬂ%g%i%g?%l ©ass %W’Be?%‘,‘r?ﬁ%f

pr ef er r edSB&+M@eFashpPRate or SQdtumesvl fiite e anddii sodium rbicirbonstat end

pot assi UpytePESSERArEof POt aARbENRE & PO%Y POOSPNE] fors Ok 4] 081 RPLSST UM,
ERY

et hane-1-h -1, .1-diph honat g, . sodi
N (on hyar SSSERAYhederf ALE LR PUSL v Butllors | in particular aquecus
N- ( 2- hydrampenbpy| prdimaviilncéesceibeddinin s taqieous oflb tif £81 HANEE Bum

sodi um s ; : @apd sog Fcar ' € eof . Anot her

cl ass of Lﬂl‘o%‘? ﬁé’r’ggbar ?Iﬂ%ﬁﬁ? g‘?uggfﬁﬁ%eé elér?);grﬂeﬁt%%&{%i?ﬁ/’éafﬁi ft8rs, in
parti cul afh@gReBtsPEeFeRred Builders | yndcare ipreferably usedoas doteves
ammoni um &g df femdEs to PD§®sSi um pyrophosphate and sodiumcitrate are the
nost preferred builders and are preferably used at a |level of from1%to
15% A preferred cl eaner conposition in accordance with the invention
conpri ses by Aeppéfernyed fcbeardét t o6 i t Soxdi inm deroddde withfther 2% to
15% of a ju f | 9% of a[err] diol; and ¢) from1%to
15% of so%gi%émﬂélf?‘?a?éeﬁ%ir:iiée% ?ﬁaﬁp@%zé%}s@ um pyrophosphat e buil der. The '
Optional s An &bt i &FRM l%g&@dro’emfmd:wmscp;,g&ﬁ ildeS, highly desirable in

‘aqueous |iquigh cl epeiRr2% i o a1 $y B o4 GRixtlde o B V-ﬁ%t Q@S pdi bt ze5 t he

conposi tions by aig]i ng.ingt sol ubilization of thei¥ com ponents. From
ok o

[err]  12%of th® ot It h@ent may \J

c) from 1% to 15% of sodium citrate or tetra potassium

pyrophosphate builder.
The Optionals

An optional ingredient which is sometimes highly desirable in
aqueous liquid cleaners is a hydrotrope which serves to stabilize
the compositions by aiding in the solubilization of their com-
ponents. From 0.1 86 12% of the hydrotroping agent mav
be used, particularly in compositions with less solubie diols or
higher amounts of diols. The hydrotroping agent may 5e seiected

. from alkall metal, ammonium, and triethanolam-

 monium isopropylbenzene suitonates, xylene sulfonates, toiuene
sulfonates, benzene sulfonates, 5 (or 6)-carboxy-4-hexy!-2-cyclo~.
hexane-1-octanoic acid available from Westvaaco Corporation, and

mixtures thereof. Specific hydrotroping agents found to be \/
usefu! herein are sodium cumene sulfonate and potassium toluene
sulfonate.

in many applications it will be highly desirable to incorporate
a suds suppressor as an optional ingredient in the agueous liquid
cleaners herein. The purpose of this ingredient is to eliminate
the need to repetitively rinse a surface after it is washed 'in
order to remove all visible traces of the surfactant. The com-
position should contain 1% or less of the suds suppressor,
if it is used. One example is the sodium or. potassium salt of a
coconut fatty acid. Another example of a suitable suds sup-
pressor is a 'sbrfaictant which is the condinsation product of a
straight-chain random secondary alcohol having a2 chain length of



be used, parti cUI arly in corfpoéi tions with | ess soluble diols or hi gher‘

anounts of dials. The hydrotroping agent mav be selected from alkali

net al , amoni um and triethanol am moni um i sopr opyl benzene sul f onat es,

xyl ene sul fonates, toluene sul fonates, Benzene sul fonates, 5 (or

6) - car boxy- 4- hexyl 2-cycl o- hexane- 1- o‘c anoi ¢ acid avail abI e from Westvaaco

Cor por ati on, nd m xt ur,es .t her eof Speci fi¢c hydrotropin ents found to

be useful her’€ P'ﬂ are 538 8n cument? s‘iﬂDEBHaPé"%(f ﬁ‘olhégérf%rﬁ'?cﬂv&éﬁ%e

sut fonate. | nemgtty ofpfromcati ond2ito wi |l b8 darbbhYyatdmsi withl éromo i ncorporate

a™efids suppr r as re I n the aqueous liquid cleaners
SrBose oft R BRdsmyiaronEe;

herein. The purpose o elimnate the need to
repetitively rinsthe M&m%@fath!ercomosmonaiﬁw tondad)din water crpret- al |

Vi s bl e lgr acgaBly | ¥t SWatdiC iR order ' GRImRES thd O %aﬁ&oqbﬂs o't e 1%
or | ess of the suds i’!@ essor I S use e 1s the SOdI um or
pot assi um sal%eayester 'f'&tty aC| d. Anot her exarrpl e of a suitable suds

s?p theSSﬁr i's aASfurithes aagcmaf dfsu}wﬁ- Qn-dﬁﬁﬁeilémx F&ﬂﬂlmst i:oﬁfoﬁ f
strai ght-c a|n ran ondary _al.co en rom
11 to g Wq cgné]‘?ﬂ\ ’héﬁ/lﬂ’(ﬁ' £6}9v r‘§ge g’n&f %ﬁ 12 to
15 car bon at cSﬂleﬁﬁI suprac 3,679,608, Aubsirgésevifalef Higseed buliydih, ‘ﬂl&&bal ance
of the cqgPOSirid 4976 X¥a! chﬁ%iaugﬁ VWidsRied 9&%205 197%,abl y soft water in

order to minimze the'initi d‘on the seduesfering builders. A further
di scussi on of the requirenents and fornulatlon of aqueous liquid cleaners

is found in Uﬁe Paﬂoll"&ﬁmﬁ SRBhPIES N WHaTh thed rt% QAd §Q§ceﬁ'ﬂﬁﬁé§ et
al ., issued J 9 970, 594, Cla I ssue
To76. ' The A58 B MRFERE A %iﬁ%\*ﬁ?&«ﬁ v ok sonpophd Loas. s ageordeate,
Wei ght ar eviith e aitnmtdfom.orrpom tions in accordance with the invention.
15 EXAMPLES :
Preparation of Simulated Bathtub Soil
Into 270 grams of isopropyl alcoho! is placed 30 grams of the
calcium sait of stearic acid. The mixture is stirred (in a
blender) and 0.2 grams of finely divided charcoal is added. The
20 material Is stirred until the charcoal is well blended. The calcium
stearate solution is placed in a Pre-Val (RTM)
sprayer. The so0il is sprayed onto smooth, 76mm x
331mm (3 inches x 13 inches) porcelain plates in a fume
hood. The plates are laid lengthwise inclined at a
slight (15°) angle. An even flow of soil is
_ _ established. The sprayer is held 453mm (18 inches)
N from the plate, while spraying across the plates four

times (counting left to right and back as one). The plites are
baked at 180°C for 20 minutes. After cooling, the plates are
ready for use in cleaning tests.
: . Cleaning of Simulated Bathtub Soil
30 - A Gardner Model M-105-A Washability and Abrasion Machine
~ made by GCardner Laboratories, Inc., Bethesda, Maryland, a
. device for mechanically passing a sponge across a flat surface in
a2 uniform and reproducible manner, is used for soil removal
testing. A sponge is moistened with water to a ‘weight of 25
35 grams and 1.0 gram of product is added; a weight (1300 g) is
added to the sponge carriage.




15 - EXAMPLES Preparation of Sinulated Bat ht ub 'SO|I
Into 270 grams of isopropyl alcohol is placed 30 grans of the cal ci um salt .
of stearic acid. The mixture Is stirred (in a blender) and 0.2 grans of
finely divided charcoal is added. The 20 naterial is stirred until the’
charcoal is well blended. The cal cium stearat®=solution is placed in a
Pre-Val (RTM sprayer The s ra\'{ed onto snmooth, 76mm x 331nm (3
inches x 13 inches) po-lr.'?:’elpoﬁ'ﬁegﬁiat Qzatleg ¢ urieaned g with mhplmdycarfee:hg+ d..

| engthwi se inclinedsted aosppedu. §98 rc]lea&'ﬂglb visudl Sl&rvatish, of T%Q' 'stﬁ% I
ile

est abl i shed. r nches) fromthe ate
sprayi ng across tﬁ?ﬁ%ﬁ?ﬁ% r#%[ﬁ]%b%nié %m%uﬁfﬁaﬁ’énﬁ ® ferFordgd: grrﬂf Rymbess
one). The plates afestsakes needeck afef emte?@dnintot ese fAfletng:O@i-mmh thThe

plates are ready f | at ed Bat ht ub
Soi | %\ Gap&ﬁg?ﬁﬁnﬁ%oﬁ'ﬁﬁ%ﬁ%lﬁg 9‘??} g‘%? n Machi ne, nmade
by Gardner Laboratories, Inc., Bethesda, Maryland, a devi ce for .
mechani cal | y "passi ng escsm)mm@ceoss a flat surface in a uniform and
reproduci bl e manner, is used for soil renoval testing. A sponge Is

noi stened with water to a weight of 25 35 grans and 1.0 gram of product is
added; a weight (1300_g) isladded tox htdspongemiser rstrgkes for Snonkdévent-
porcel ain pl a§ f:s are dumberdsttiokms cach pr oductcobedining tobedrsdrt 0 approx. 99%
clean by visual obserforitest progucttrokes needed to reach this |evel of
cleaning are ‘recorded. The nunber of strokes needed are entered into the

followng formula:- (The 5 nonsol vent gggt @I'—T r}g cl eaner is always rated

a 10.) Scale Rating =1 _ x 10 x - okes for nonsol vent - ‘\)
. : Component wr, %
| Sodium LAS ((:‘2 alkyl benzene sulfonate) 2.21
13 . Coconut Fatty Acid 0.96
Sodium Carbonate . 1.49
Sodium Bicarbonate , 1,20
Tetrapotassium Pyrophosphate 11.52
| Sodium Sulfite B 0.28
20 Sodium Cumene Suifonate : 6.72
- Ammonia B S0
Minors (perfume, color, etc.) 2.09
2-Ethyl-1,3-hexanediol . 4.00
Soft Water o 68.85
25

- | The materials abbve are combined and stirred until dissolved.

When this composition was tested for removal of simulated
bathtub soil, it was found to remove the soil with a scale rating

39 of 87, while the formulation without 2-ethyl-1,3-hexanediol had a
scale rating of 10.. The higher 'the scale rating the better the
cleaning. Thus, the formula with the diol is more than 8 times

better than the formula without the diol.

35



? nuirber strokes

"EXAMPLE | Conponent
_al kyl benzene sul fonate)
“0.96 Sodi um Car bonat e

1. 20 Tetrapotassi um Pyrophosphat e
Sodi um Cunene Sul fonate
color, etc.)

0.24 20

0.72 Mnors (perfune,

4.0QSof t Water

cont ai ni ng cl eanser 10

for test product

W . % Sodi um LAS ([err]

2.21 15 Coconut Fatty Acid

1.49 Sodi um Bi car bonat e

.- %% 52 Sodium Sulfite

a scale rating 30 of 87, V\/r'& c%nhpeFJt%rf}cﬁigt ion without 2-ethyl 01

, 3- hexanedi ol

had a scal e rating of

t aleyl hendrhet ulreRDMe thHe7s0i |

6. 72 Amoni a
EXAMBLEG2- Et hyl -1 |, 3- hexanedi ol
; 5 The material s above
are conbined and stiired urftQ@RINEEo| ved. Wien this conpositi
for renoval of sinulated b&dadiuh SAS!(C|

s tested

W th

he hi gher the scale ralspng t he

better the cleahing. Thus, Sodiumdtaniamateth the diol is nore tHa#08 tines
better than the formula W tdyitim! BRaFbéNate 3> -10- EXAMPLE |14 @9nponent

0.90 5
Bi.car bonat e
10. 80

10

Sodi um

W . % Sodi um LAS (C12 al kyl_benzene sulfonate) 2.07 Coconut Fatty Acid
_ careisratassium Pyrophosphate U89 sodi um
Sodium Suifité2 Tet r apot assi um Pyr ophosphat e
Sodium Cumene Sulfonate 6.30
Ammonia 0.67
Minors (perfume, color, etc.) 1.96
2,2,4~-Trimethyl-1,3-pentanediol 10.00
Soft Water 63.62

15

20

25

30

35

The materials above are combined and stirred until dissolved.

When this composition was tested for removal of simuiated
bathtub soil, it was found to remove the soil with a scale rating
of 113, while the formulation without 2,2,8-trimethyl-1,3-pentane-

diol had a scale rating of 10,
better the cleaning.

11 times better than the formula without the diol.

: EXAMPLE 111 _
Component ' wt. §

Sodium LAS (C12 alkyl benzene sulfonate) 2,07
Coconut Fatty Acid 0.90
Sodium Carbonate | _ 1.%0
Sodium Bicarbonate 12
Tetrapotassium Pyrophosphate 10,80
Sodium Sulfite 0.23
Sodium Cumene Sulfonate 6.23
Ammonia. ' 0.67
Minors (perfume, color, etc.) 1.96
1,2-0Octanediol 10.00

Soft Water o 64.62

The higher the scale rating the
Thus, the formula with the diol is more than



Sodi um Sul fite ' 0. 23 Sodi um Cunene Sul fonate,

6.30 10 Amoni a 0.67 Mners
(perfume, color, etc.) 1.96 2,2,4-Trinmethyl -1, 3-pentanedi ol §
10. 00 Soft Water 64.62 15 The materials

above are conbined and stirred until dissolwved. Wen this conposition-was
tested for renoval of sinulated bat htub-s_oi,l1,_i.t was found to renopve the
soi-l with a scale rating of 113, while the fornul ati on w t hout -
2,2, 4- 1] et hyl - Th meteraits-atdbe sheotofiBined 5681 ivrdli Dauipluiddlveqlne hi offer
the scale rating the better the cleaning. Thus, the formula V\nt\ﬁﬁ'he di ol
Is nore than 11 tines better than the fornmula without the-diol. EXAMPLE |11
25 ConponeWhen this composition was tested for reMbval%oBOslimdiTaledS
([err] al kyl ben ukdion t i d. : . '
0.90 Sodi um Car b%ﬁﬂg\?gﬁ Léli_)' H Shas %ogzd%qwkvga‘}%ﬁg@omtnn‘? 12 53Hase
1.12 30 S of 183, apbilas shenforymuiation pwithout 1,2-octanediol hpgl. 80 sBaldi um
Sulfite rating of 10. The highe? I8¢ %Oﬁlggﬂﬁﬂn??ultﬁen%e}er the

u

6. 23 Amoni a. . . .67 . ors (pertung,
color, etc.). cleaning. Thug. the formula with,the diglyis.qnene than 10 times
10. 00 Soft Wat erbetter than the formula without the diolG4. 62 The materials
above are conbined and stirred until dissolved. Wen this conposition was

tested for r' noval of sinulated bathtub soil, it was found to remove the
soil with a'Scale rating 5 .of 103, : Wornul ati on wit hout
1, 2-octanedi ol had a sc@ompoaentlg of 10. The higher the wecgle rating
Eihreresbetter t he cl eani nga_d-i%.’;§-Q%1203M1ab¥\ﬂlztelﬁetPuelfgr';ﬂe)'wre than 10 {
Coconut Fatty Acid 0.90 g
Sodium Carbonate 1.50 .
15 Sodium Bicarbonate _ 1.12
Tetrapdtassiu_m Pyrophosphate 10.80
Sodium Sulfite 0.23
Sodium Cumene Sulfonate _ 6.23
Ammonia ' _ 0.67
20 ' Minors (perfume, color, etc.) 1.96
Phenyi-1,2-ethanediol 10.00

Soft Water ) 64.62

 The materials above are combined and stirred until dissoived.
25 | ' o/
When this composition was tested for removal of simuiated
bathtub soil, it was found to remove the soil with a scale rating
of 100, while the formulation without phenyi-1,2-ethanediol had a
scale rating of 10. The higher the scale rating the better the
30 cleaning. Thus, the formuila with the diol is 10 times
better than the formula without the diol.

35



¢ better than the fornula without the diol. 10
EXAMPLE |V Conponent W . % Sodi um LAS
([qrr] al kyl benzene sulfonate) 2.07 Coconut Fatty Acid ‘
< 0.90 Sodium Carbonat e - =122 40 15 Sodi um

Bi car bonat e .12 T pot assi um Pyr ophosphat e
10. 80 Sodium Sulfite EXAMPLE) V3 Sodi um Cunene

Sul f onat e gymoni a :

0.7, 20 - M nors (g'g'é:pg'ﬁ%,— calor, et‘c. L - ¥l-t-9-(-3’E

Pheffyl --1, 2- et hanedi ol odium LAS (C,, spijobenpepe \gulépnate) 2.07

64.62 The materials above aCgocorUtoFaey ABsid stii rred until dissol gegh 25 When
this conposition was tested_for r al of si!rml ated bathtub soil, it was
found to remove X he soi | wioR 'é'"%g%m?%tfi ng lof 100, while the fd¥mul ation

wi t hout phenyl - 1, 2- et hanedi Sbdimmd Bicarbahate atli ng of 10. The hi gher2 t he
~scale rating the better the ' ﬂu formula w e dial
TethacB RN Py rbBhEatale 18,403
f

i's ' 10 tinmes better a W thout the di
-12- EXAMPLE V Conponent  Sodium Sulfite : W. % SBel3um LAS
([err] alkyl benzene sul f ongédium? CumereCSitbniwi ty Acid 6.23
10.90 5 10 Sodi um Cak%%ré%t'ae ' . - 1. 40__Sodi um
Bi car bonat e 1.12 Tetrapotassi um Pyrophos t8f e
10.80 Sodium Sul fite Minors (perfume, cofof, e®.23 1.96
- DL-2-phenyi-1,2-propanediol 10.00
Soft Water _ ‘ 64,62
U, . _
15  The materials above are combined and stirred until dissoived.
When this composition was tested for removal of simulated
bathtub soil, it was found to femove the soil with a scale rating
of 75, while the formulation without DL-2-phenyi-1,2-propanediol
20 had a scale rating of 10. The highér the scale rating the better
the c!eining. Thus, the formpla with the diol is more than 7
times better than the formula without the diol.
- EXAMPLE V
25 Component o we. %
_ Sodium LAS (C,, .alkyl benzene sulfonate) 2.88
\/ . Coconut Fatty Acid 0.13
Sodium Carbonate 2.88
Sodium Citrate _ 3.36
30 Sodium Cumene Sulfonate 3.88
Minors (perfume, color, etc.) 0.81
2-Ethyli~1,3-hexanediol | 4.00
Soft Water 82.09

35 The materials above are combined and stirred until dissolved.
4



Sodi um Cunene Sul f onat e
0.67 Mnors (perfune, color,
DL- 2- phenyl -1, 2- pr opanedi ol
64.62 15 The materials above are conbin

this conposition was tegf,ed fQr. T .
found to renove the soi Iwr\‘/ﬁq\ ht%és-sgdﬁﬂe@r'g

etc.)

6.23 10

1.96
10_00, Soft Water
and stirred until dissolved. Wen

B Jefy voksl ok Heovl bt dlfike,

Ammoni a

t hout DL- 2- phenyl - 1 bathtubosaileditowas Ofounidh do aremave: that $aily with 10 scalee rati;z '
a

hi gher the scale rajpngg t
the diol is nore thg{r‘\n@'t
EXAMPLE V 25

i mes bett
scalecsatingenf 10.

WAL L6 R RIGH ¥, Sy 9 Naed o, o
The higher the scale rating the hetter the

Sodi um LAS ([erg] akleshifgnZ amfussUkheNfrmul? With Co@ aibl gt mbré'Xhdn 4 times:

0. 14 Sodi um Car bonat e : _ 2. Sodium Citrate
3.36 30 s&?ﬁﬁ?ﬁh thane the Sgrpylja; without the dlol. 3.84 Mnors
(perfume, color, etc.) - 0.81 2-Ethyl -1 , 3- hexanedi ol

4.00 Soft Water —_—

above are conbined and stirred until
conposition was tested for
to renove the sggl
2-ethyl -1 | 3- hexanedi ol
rating the better the 5

"ok

nore than 4 tinmes better thanatids Hisoditim sait hout the diol.

Conponent Butyl Carbitol

~ Sodium Cumene Sulfonate

18 2,2,4-Trimethyi-

“Minors (perfume, color, etc.)

Soft Water

35 The materi al s

di ss =R '.’ée.'wls-- When this
NHf sinmul ated bat htub soil,
with a ssedigm m\'sngc&%ﬂﬂa&kymlrﬂeheeﬁd}euimmémzi,om wi t hout

iWt.wBs found

hi gher the scale

£10. T
,’q with the diol

tﬂ'é"?‘y S
EXASRAE VI
2.40
2.00
4,00
0.20

84.40

W. % '

1,3-pentanediol

The materiali above are combined and stirred until dissolved.

20

When this composition was tested for removal of simulated
‘bathtub soil, it was found to remove the soil with a scale rating
of 448, while the formulation without 2,2,8-trimethyi-1,3-pentane-

diol had a scale rating of 10.

15 better the cleaning. Thu

The higher the scale rating the
s, the formuia with the diol is more than

3 times better than the formula without the diol.

30
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230 © Sodium LAS ([err] alkyl b ene sul fonate) 2.00

N- ( 2- hydroxyet hyl) i m nodi acetic acid, sodi um sal t

5.00 Butyl -Car bi t ol _ 2. 40 STN“MM“‘“M””“‘
Sul f onatte CLAIMS 2.00 15 2, 2,4

, 3- pent anedi ol 4.00 Mnors (perfune, color, etc)®

Soft Wat er ' 84.40 The materl al s above are

combi ned and stitred® U IYid)i SLRARRKY CORPARALH Athi COMRFHRING iboh wedghtest ed
for rénoval of simuléd)ed et 0 .ul% o 110% tofvas danvEbdp surFactdntg soil with

“aTpentance diol had® Gad Ty BTSN #E i é%ﬁ SR g the

25 better the cleani ng.Cgifus, dinls andinizfurtes H:éaaﬁeﬂf il ndrieh han 4
times better than the fosyal d’!&iﬂ-‘tgﬂlﬁpéi "8‘5? orChAI 5 1. A liquid
from %

cl eaner conposition conpri sin to 10% of a

non-soap surfactant: (b)m?”rtBFr?C?fS%jt“@%S%dof SPRGRDT 8Z8¥RSGted from [err]
diols and mi xtures tm ePfom NLYEE B 0% & 1 )dl raued r giindyd DuANAeY;| aay or are

a mxture of primary, and secondar royps; (c) froml%to 30% of a
detergency buil der; (éf?d a(td;afeaﬂsoh € °s€'@8‘%) ter. 2. Aliquid cleaner
according to Claim1 wherein conponent (b) conprises froml1l%to 15% of a

diol sel ected frpm [frﬂ%ﬂa)'a@mfnaeeamﬁdﬁ%egﬁm Wi rdeiq hydroxyl

groups are primary or are a mxture of prinmar secondary groups
component (b) comprzses from 1% to 15% of diol

selected from ca—c12 diols and mixtures thereof
-~ in which the hydroxyl groups are primary or are a

~ mixture of primary and secondary groups,
‘3. A liquid cleaner according to either one of claims 1
and 2 wherein the surfactant comprises an anionic
surfactant.
4. The liquid cleaner according to claim 3 wherein the
surfactant is a mixzture of anionic and nonionic types.
5.' A liquid cleaner according to claim 3 wherein said
" liquid cleaner comprises: '
(a) 1% to 5% of sodium alkyl <c9-c1,) hcnzone
U sulfonate (LAS) surfactant;

(b) 2% to 15V of a mizture of diols containing from
8-10 carbon atoms or 1% of a Cs daiol;

(c) 1% to 15% of a builder selected from tetra
potassium pyrophosphate or sodium citrate.

6. A liquid cleaner according to any one of claims 1-5
wherein uid_ diol is 2-ethyl-l,3-hexanediol.



3. A | i quid cl eaner according to either one of clains 1 and 2 whereln t he
surfactant conprises an anionic surfactant. 4. The liquid cleaner according

to claim3 wherein the surfactant is a mxture of Emnn"nmllﬁlm Iﬁnl C g
types. 5. Aliquid cleaner according to’; aim3 wh cl eaner
e _

conprises: (a) 1%to 5% of sodi um al kyl rr] benzehe Sul'f offat & (LAs)
surfactant; (b) 2%to 15%of a mixture of diols containing from 8-10 car bon

atoms or 1%0f @ (3§kD;cieands aecasamg gobglbimr 1swheckdd Eadd Gébila

Do e "4 1G5 Bk 8 nFRSkAFLSh ! hrifued: of b YedsF 33T, oP° Y W0

- 7. Aliquid cleaner according to Clalml V\/nereln said diol is a[err] and

is present %\s ?ﬁmﬁé"&f‘:%ah SScf:ét/%zﬁg £o! hﬁgbﬁf@l ggng&?qﬁgo&dvng to any

one of clai rein sal dio romQO_lg to 20g
in 100g of whareimisgidrdiods haveqai EOEPEh%FYa%ofHPHgot-&chal #08 #Rerein

sai d sol Ub'iddéf of ‘359gtoaggzégc5g/ 100g of water at [err]. 10. Aliquid
cl eaner according to claim1l substantially as described with reference to

t he Exanpl es.
" 9, A liquid cleaner according to claim 8 wherein said

solubility is from 0.1g to 5g/100g of water at 20°C.

10. A liquid cleaner according to claim 1 substantially as
described with reference to the Examples.

F
.
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