1. 2165855 "HI GH FOAM NG NONI ONI C SURFACTANT BASED LI QUI D f‘
DETERGENT" The present invention relates to novel light duty'liquid

det ergent conpositions wi th high foaning properties, containing a nonionic
surfactant. as the ngj or, actlve |ngred|ent suppl emented with | esser 5. .-
anounts of a specific group of anionic -surfactants and even snal | 1 an
of a zwitterionic betaine surfactant and a fatty acid al kanol am (z f@a ¥
stabilizer in an aqueous medium Nonionic surfactants are in general

chemically 10. inert and stabl e towar d e h re well
suited for mixing and for mAEEH of° %WF agﬁgio_ ? EEEE§8&$NQ gég% i or
-per f ormance of nonioni ¢ surfactants DA —oF—oi-y—soi—s wel |

recogni zed. Nonionic surfactants are also known to 15. be mld to human
ski n.- However, as a cl ass, nonlonlc surfactants are known to be | ow or

noder ate foanmers. Conse entl g£ QSSSanQ%S %@hggsr@guhggegogh3¥% and

stable foam the applica %np SHoni ohr ¢ sur
been substantial 20iutynibaesd deteeyeortcomnpogeléPnp Hlﬁhgﬁlﬂbaﬁpﬁglng

detergent with noni ct e nﬁbﬁi h@grqugggt ¥elhg lehit | €
has been achi eved. éi% %f?%ééar€g§§a?§1*€tg W th ° ght dut an Ulg

det er gent conpOSIt|%m$°€oﬁ@5}ﬁ¢ngn%6ﬂ¢bﬁpé EBPP§EWF§EF§nP§ 1e5®6%nat i on

with anionic and/ oragdbhi&rbOni Cspet e §ﬂ6ﬁpcbﬂnhﬁl)ﬂﬁe&eIsilr'EElaetlamlson| c
detergent is not the mjor actlvgasurfact U.S. P%tent No.

n
3, 658, 985 wher ei n FPANPERR cSBALLET sALAND C8ﬁt8lﬁg £Q5F68P1§Obe g&Sﬁnt of
a fatty acid al kanadwnfsletank San®Pasepatty acid alkanolamide foam

Y ~ stabilizer in an aqueous medium. _
Nonionic surfactants are in general chemically
10. inert and stable toward pH change and are therefore
| well suited for mixing and formulation with other
materials. The superior performance of nonionic
surfactants on the removal of oily soil is well"
recognized. 'Nonionic.surfactants are also known to
15. be.mild to human skin. However, as a class,
nonionic surfactants are known to be low or moderate
foamers. Consequently, for detergents which require
copious and stable foam, the application of nonionic
surfactants is limited. There has been substantial
20. interest and efforts to develop a high foaming
detergent with nonionic surfactants as the major
ingredient. Yet, little has been achieved.
The prior art is replete with light duty liquid -
detergent compositions'containing nonionic
- 25. surfactants in combination with anionic and/or
zwitterionic betaine surfactants wherein the
nonionic detergent is not the major active
surfactant, as shown in U.S. Patent No. 3,658,985
wherein an'anionic.based Shampoo contains a minor
-.30._ amount of a fatty acid alkanolamide: U.S. Patent

il L
%



2Y No. 3,769,398 discloses a betaine-based shanpoo containing minor anounts
of non{gni ¢ surfactants. This patent states that the | ow foam ng properties
o; noni oni ¢ detergents renders its use in shampoo 5. conposi tions
non-preferred. U S. Patent No. 4,329, 335 al so di scl oses a shanpoo
containing a betaine surfactant as the major ingredient and m nor anounts
~of a nonionic surfactant and of a fatty acid spno- or di-ethanolam de. U. S
Patent No. 4,259,204 10. discloses a shanpoo conprising 0.8-20% by wei ght
of an ani oni ¢ phosphoric acid ester and one additional surfactant which my
-be either anionic, anphoteric, or nonionic. U S. Patent No. 4,329, 334

di scl oses an ani oniygs aMPhAY I3 LAPEDh SHAUPL0LLED! AL DRGSR TRLAEOLS

anount of anionic surfactant and ['esser anounts O al ne ang nohionic
surfactants. U. S. I@ﬂ&#ﬁlnkﬁg:F¥H§¢J§EP%W%%I%§e%°%F¢Fq9|ﬂuéféahﬁhes-

conposi tion based %ﬂé‘%aﬂlé&%'s{@ié’é @métcaﬁe p@@tﬁaamﬂﬁﬁl posparpiag five
basic 20. ingredients, nang| urea, cer triethano
Gedifender

ani oni ¢ det er gent BRI e RS §|+Y%a?§ecbﬁtg%?m88?ern1nes
the amount of @ni ordehEsEl i o M+ Sr eféer g@nt WnSthBatequlﬂocleanlng

composi t ons 1 5 not A ALE A therd e PR FE brpBambRE Eo b ThEER & o) oses
a heavy duty |iqui datstimgemrfagtanumierting m@E¢tcsn@bﬁ®FP5ann@ RiRebre
of substantially eQHﬁhnﬁﬂPQ@éﬁa nonionic surfactant and of a fatty acid
 _ mono- or di-ethanolamide. U.S. Patent No. 4,259,204
o 10. discloseé a shampoo comprising 0.8-20% by weight of
| an anionic phosphoric acid ester and one additional
surfactant which may be either anionic, amphoteric,
or nonionic. . U.S. Patent No. 4,329,334 discloses an
anionic-amphoteric based shampoo containing a major
15. amount of anionic surfactant and lesser amounts of a
betaine and nonionic surfactants. .
U;S. Patent No. 3,935,129 discloses a liquid
‘cleaning composition based on the alkali metal
silicate content and coqtalnlng five basic
20. 1ingredients, namely, urqa, glycerln, triethanol-
amine, an anionic detergent and a nonionic
detergent; The silicate content determines the
amount of anionic and/or nonionic detergent in the
liquid cleaning composition. However, the foaming
25_  property.qf these detergent compositions is not
discussed_therein. : f _
_ .U.S. Patént No. 4,129,515 discloses.a heavy
duty liquid detergent for laundering fabrics
comprising a mixture qﬁ substantially equal amounts

30. of anionic and nonionic surfactants, alkanolamines



30. of anionic and nonionic surfactants, -al kanol am nes 3. and magnesi um’
salts, and, optionally, zwitterionic surfactants as suds nodifiers. UG

Pat ent No. 4,224,195 discl oses an aqueous detergent conpdsition for ~ &
| aunderi ng socks or 5. st ocki ngs conprising a specific group of nonionic
det-ergents, nanely, an ethyl ene oxide of a secondary al cohol, a specific
group of -anionic detergents, nanely, a sugphuric ester salt of an ethyl ene
oxi de adduct of a secondary al cohol, and ah anphoteric 10. surfactant '
whi ch may be a betaine, wherein either the anionic or nonionic surfactant
may be the major ingredient. The specific class of anionics utilized in

this patent is the very sane group of anionic detergents expressly excluded
in the present a8 M3gRAFHYDHFIHtDr deRd cCRt i anable. t REisEREAONRLSt hoxy-

| at e sul phat i oy @S hd eudot £kl #l e g OXane toxicity probl em
Furthernore, this pajent finds avily_ foam png_detergents undesirable for
t he pur pose of mashﬁ%ﬁysd%ﬁggnt Pt f%%?hg%g @h?glﬁgﬁﬁraQO?quﬁePérgent
conposi tion | adetexrdeait wampak bt kemofor abawiedépbny ssabkki aer which is an
essential cingredient. int lght duty liquid detergent of the.present
invention.'The%%%%glgég aé%é# |%%?o%e%?%%#%?%e%%°3§n8%599n g?lgtions
containing al |l demrgRntsurianting saaseshphene notide St ansefondarys4, 706
and U.S. Pat ent, Noshoh,3%0 Al RS & HolifCof NaHPIR: £0gBRLEEARS  contai n a

plurality of particular nonjgnic, surfactants in _ )
namely, a sulphuric ester salt of an ethylene oxide

adduct of a secondary alcohol, and an amphoteric \;J
10. 'surfactant which may be a betaine, wherein either
the anionic or nonionic¢ surfactant may be the major
ingredient. The specific class of anionics utilized
in this patent is the Vefy'same group of anionic
detergents expressly'excluded'in the present
15. invention in order to eliminate the alkanol ethoxy-
late sulphation process and the potential dioxane
toXicity problem. Furthermore, this patent finds
heavily foaming detergents undesirable for the
purpose of washing socks. Still further, this prior
20. detergent composition lacks a fatty acid alkanol-
amide foam stabilizer which is an essential
ingré&ient'in the light duty liquid detergent of the o/
present invention. o -
The prior art also discloses detergent composi-
25. " tions containing all nonionic surfactarits as shown
in U.S. Patent No. 4,154,706 and U.S. Patent No.
4,329,336 Wherein'the shampoo compositions contain a
plurality of particular nonionic surfactants in
order to effect desirable foaming and detersive
30. propéfties despite the fact that nonionic su:factants ¢
are usuaily deficient in such properties.



ofder to effect desirable foam ng and detersive 30. properties despite the
fact tRgt nonionic surfactants are usually deficient in such properties.

4, U S. Patent No. 4,013,787 discloses a piperazine based polyner in

condi tioni ng and shanmpoo conposi- tions which may contain all nonionic
surfactant or all anionic surfactant. 5. U S. Patent No. 4,450,091
di scl oses high viscosity shanpoo conpositions containing a blend of an
anphoteric betaine surfactant, a polyoxybutyléhe- pol yoxyet hyl ene noni oni ¢
detergent, an anionic surfactant, a fatty acid al kanol am de and a pol yoxy-
10. al kyl ene glycol fatty ester. But, none of the exenplified conpositions
contains an active ingredient m xture wherein the nonionic detergent is
present in major proportPefi; Br&Babl Joduéd. 083t A7 distdasiesy appdpenaizdsneof

the pol yoxybutyl eneppgbiioppiyher €hh¥baaetioniag andedaado ddnpLsr- none
of the above-cited gatents di scl oses a thh fgan1gg, noni oni ¢ based, liquid
det ergent conpositi bhOBBNFEEAPNERY RBREBANC 2ddr PREASRE CaSUTfahEPdr OXcti ve

i ngredi ent and m noal20anaoniot suefaatanppl enentary hi gh foam ng anionic

sul phate or sul phonate ergacggggngx&gudhnqsgtBg&ya.g%&%gegl qh | ether
sul phates, a suppl ementary foam ng zw tterionic surfactant selrécted from

t he betaine group awdisgosityyshamnpogl kenppsitdeontogen2sindmgbial biend &F t he
Iﬁg; gg;fntial ingrsgismbﬁotab§c835da@9aiga&eahegh%qisnboﬁ96§§bh%&hggeﬂvre
polyoxyethylene nonionic detergent, an. anionic
surfactant, a fatty acid alkanolamide and a polyoxy-
10. alkylene glycol fatty ester. But, none of the
exemplified compoéitions contains an active
~ ingredient mixture wherein the nonionic detergent is
present'in major proportion, probably due to the low
foaming properties of the polyoxybutylene polyoxy-
15. ethylene nonionic detergent.

_ However,'none of the above-cited patents
discloses a high foaming, nonionic based, liquid
detergent éomposition containing a nonionic

. surfactant as the major active ingredient and minor
20. amounts of a supplementary high foaming anionic
sulpﬁate or sulphonate surfactant excluding ethoxy-
lated alcdhol ether sulphates, a supplementary
foaming zwitterionic surfactant selected from the
betaine group and a fatty acid alkanolamide foam
25, stabilizer, as the four essential ingredients, the
' said nonionic ingredient constituting more than 50%
of the toﬁal surfactant content.
We have found that a high foaming liquid
detergent can be formulated with a nonionic
30. surfactant as the major'active ingredient which has



of the total surfactant content. W have found that a high foam ng quuid
detergent can be fornulated with a nonionic 30. surfactant as the nBJQLu
active ingredient which has desirabl e cl eaning properties, nildness to
the human skin and avoi ds the di oxane toxicity problemassocia- ted with
t he sul phati on process of manufacturing anionic ethoxyl ated al cohol ether
sul phates. 5 - The invention ains to provide novel, high foam ng
noni oni ¢ based, light duty liquid deterZyent conpositions containing a
noni oni ¢ surfactant as the major "active ingredient, i.e. in an anount
exceedi ng 50% of- the total surfactant content. 10 rhis invention
al so ains to provide novel, nonionic based, |iquid detergent conpositions

contai ni ng adesjigabd D Wlleadfi NI Proper tied AaiAdnssppteneré agumah h | esser
anount s of an, ani oni.c surf ct ntr%atlzvmtterlon.lc bet%’/j;e surfactant and a

15 fatty affd aﬁfgnelgﬁ XU RO PTRATE i TSI R Rer ai ns
to provide athVﬂhthn&h&MsuidhﬁhmbnIpnpnetsknﬁHQﬁnnfaatwrﬂm;|rable hi gh

f oam ng and g 8y popps n skin.

This inventi %h@gﬁh% e?_h%&&rlta ronéQ' nov ) non| oé}%é%gmed l'i qui d
det er géht cont ai niThe &n§§pﬁﬂéﬁbﬁmmsaﬁﬂ(ﬂﬁQY¥ﬁﬁfQRR%#m ah udi ng t he

et hoxyl at ed &bkwh ngf, h%nawnqiaatb%%éml qfig{ﬂa M utsf esiqira aldedderet hoxyl at e

sul phation process.and the 25 . potenti di oxane t XICIty ;roblem
Accor di ng t o°PREOgiELERS FﬁW@ﬁﬁH&ﬁiaﬁﬁ SAand e surfactan -

major active ingredient, i.e. in an amount exceeding
50% of the total surfactant content. \)

10 This invention also aims to provide novel,
nonionic based, liquid detergent compositions
containingy a major amount of nonionic surfactant
suppleamented with lesser amounts of an anionic.
surfactant, a zwitterionic betaine surfactant and a

15 fatty acid alkanolamide foam stabilizer.

This invention further aims to provide a novel,
‘nonionic based, liquid detergent with desirable high
foaming and cleaningy properties which is mild to the
human skin. -

20 This invention also aims to provide a novel,
nonion;c based liquid detergent containing a
suppleﬁental-anionic surfactant exciuding the o/
ethoxylated alkyl ether sulphates which eliminates
"the alkandl ethoxylate sulphation prbcess and the

25 potential dioxane toxicity problem.

According to the present invention a nonionic
based, light duty liquid detergent consists
essentially of as essential ingredients;

A) 8 to 30% of a water soluble, ethoxylated,

30 nonionic surfactant as the major detergent
ingredient;



bééed,_light duty liquid detergent consists essentially of as essenti al

I ngreditents; A 8 to 30% of a water soluble, ethoxylated, 30 noni oni ¢
surfactant as the najor detergent ingredient; 6. B) 1 to 10%of a

f oam ng ani onic surfactant selected from.the group consisting of water

.sol ubl e- organi ¢ sul phates and organi ¢ sul phonates, excluding the

et hoxyl ated [err] al kyl ether pol yet henoxy sul phates; C) 0.5 to 8% of
a foam ng, water soluble,. C8-Cl18 al kyl am d6 propyl dinmethyl betaine; and
D) 0.5 to 8%of a [err] fatty acid nonoet hanol am de foam stabilizer; 10

di ssolved in E) an aqueous vehicle, the sumof A)-D) being from10%to 55%.
by wei ght of the conposition and the said nonionic detergent being in
excess of 50% by wei gh®) ofLthe t@¥dofum £98ming anionpcaspréhekmsvl aspect

of the present_iny@fééegaafaamieﬂéc?fyaﬁaEEQQiséeﬁ dofl {88k rdybyubhgui d
detergent consists; A), 13%to 25% of a water sol uble nonionic surfactant

sel ected from t hePkFdubcC cBRsPRRERY 3RdoBrIapicanyPhRRakeson8aF)uRdnA]

al kanol condensat te Vet Hobyl 8t S8 G?LefsOélE?DYEEﬁSr0§bﬂ9etﬁ9&529$ateS of
C8- C18 al kylgphenol ﬁgth 5 to 30 noles of ethylene oxide, condensates of

[err] alkandl wi tF*EPRRERFfc nixture of ethyl ene oxi de and propyl ene oxi de
havi ng C) 0.5 to 8% of a foaming, water soluble,

Cg-Cig alkyl amido propyl dimethyl betaine; and
D) 0.5 to 8% of a Cjg-Cyg fatty acid.
monoethanolamide foam stabilizer;

10 dissolved in

E) an agueous vehicle, the sum of A)-D) being
from 10% to 55% by weight of the composition and the
'said nonionic detergent being in excess of 50% by
weight of the said sum.

15 In a preferred aspect of the present invention
a nonionic surfactant based, light duty liquid
detergent consists;

A) 13% to 25% of a water soluble nonionic
surfactant selected from the group consisting of

20 primary and secondary Cg-Cjg alkanol condensates
with 5 to 30 moles of ethylene oxide. condensates of

N cg-clgualkyléhenol with 5 to 30 moles of ethylene
oxide., condensates of Cg-Cyg alkanol with a heteric
mixture of ethylene oxide and propylene oxide having

25 a weight ratio of ethylene oxide to propylene oxide
from 2.5:1 to 4:1 and a total alkylene oxide content
of 60% to 85% by weight and condensates of 2 to 30
moles of ethylene oxide with sorbitan mono- énd tri-
Ci0 -C2p alkanoic acid esters having an HLB of 8 to

30 15;



25 a weight ratio of ethylene oxide to propylene oxide from2.5:1 to 4:1

and a total alkylene oxide content of 60%to 85% by wei ght and condens@f:es _

of 2 to 30 noles of ethylene oxide with sorbitan nono- and tri- [err] *°
al kanoi c acid esters having an HLB of 8 to 30 15 B) 2%to 8%of a

wat er - sol ubl e ani oni c detergent selected fromthe group consisting of [err] -

al kyl sul phates [err] al kyl benzene sul pgonat es, C10-C20 paraffin
sul phonates, [err] 5 - alpha ol efin sul phonates, [err] al kyl
sul phoacetates; [err] al kyl sul phosuccinate esters, C8-Cl8 acyl

i sethionates and 153& Gg A5Y83 138 At Ratef)s3Yub2=0¥n3bnd cf 0am ng, wat er
sol ubl e, al ky

of a Cl2- C1A%%R19eRk| 3ehenb

C8-(C18 /I am do gro | di et hyl betaine; 10 D 2%to 6%
AheferakhacoFey

af'8eIf B4R SPRSAPL28: ool ubilized in E)

ni oni ¢ in_excess of 50% by

an aqueous rméiict{% ihﬁysugmpéhétwsbetagcigonﬂg}%bazéa% by wei ght of the

conposition éatun]g%

wei ght
i ngr edi

f

15 said bei
TR 30105080 PaThf L, AL PEARAF SBonbAAGEAdn of four

t he

nt s 3¥phdeobebipwrsubphonbyesei §htC19f alkbrd t han 50%

10

15

20

25

sulphoacetates; Cg-Cj3 alkyl sulphosuccinate esters,
Cg-Cig . acyl isethionates and Cg-Cyg acyl taurates;

C) 2% to 6% of a foaming, water soluble,
Cg-Cig alkyl amido propyl dimethyl betaine:.

D) 2% to 6% of a C;3-Cj4 fatty acid o
monoethanolamide foa'm stabilizer; v/
solubilized in '

E) an aqueous medium; the sum of A-D being
from 20% to 40% by wa2ight of the composition and the
said nonionic detergent being in excess of 50% by
weight of the said sum. |

30

v



noni oni.c surfactant to | ess than 50% of the sum of anionic surfactant,
bet ai ne_and fatty acid al kanol - 5 amde, is critical to the high foam ng
and desirable cleansing properties of present |iquid detergent and the
retention of the mldness to the skin property. The total amount of
surfactants may constitute about 10% 55% preferably about 20% 40% nost
preferably 10 25% 35% by weight of the |iquid conposition. The nonionic
surfactant which constitutes the major ingré&slient in the |liquid detergent
conposition of the present invention is present in anounts of about 8% 30%
preferably 13% 25% nost preferably 15 16% 22% by wei ght of the
conposition and provi des superior performance in the renoval of oily soi
and m | dness to human Tdkisn partd andiagr aswihiliag immichifowurirgnedkentsili zed
in the present .i RYERHOD e GATH,CIy lweidd, KIOWh D viiil sg! ude the

I

primary aliphatic alcohol éthoxy- l|atés, secondary aliphatic al cohol
et hoxyi ates, al kpogHeRdc SrFARtANSs tohd sdshhihane 5308 RE iy #Ehehxi de
condensat es of panienicalstafelctantycbetn ifldimainEddagisdier e Kimsie- Mar k)

(Wandotte) and 25. ., condensates qf .ethyl ene goxide with s itan fatty acid
esters such ?s t A& ARgerdt ﬁéditﬁcgﬁ'e&orr%}fe%bﬁ(}k)fdoﬁ%rﬂ a‘fﬁ{e'bdneos?\iiroan?]b‘
synt heti ¢ or gani cleansiggnipsoperdrizd fareddente dridprishtdefreqgedudsd of an
organi c aliphatiguar alkyls 135008 | Qg h:q.%!' W |
hydr ophi li c et hyl e%e o>€"| eignoups.tqﬁg@tll ca y té’gy ygfr‘%p 0bl C corfpound
havi ng a car b@eg tRfadorpount @F ssriadtantd Aay danstditute about

103-553, preferably about 203-40%, most preferably
10 25%-35%, by weight of the liquid composition.

The nonionic surfactant which constitutes the
major ingredient in the liquid detergent composition

—/

of the present invention is present in amounts df
about 8%-30%, preferably 13%-25%, most preferably
15  16%-22%, by weight of the composition and provides
.superior performance in the removal of oily soil and
mildness to human skin. S
" The water soluble nonionic surfactants utilized
: in the present invention are commercially well known
20 and include the primary aliphatic alcohol ethoxy-
lates, secondary aliphatic alcohol ethoxylates,

AN alkylphénol eihoxylates and ethylene-oxide—propylene
oxide condensates of primary alkanols, such as
Plurafac (Registered Trade Mark) (Wyandotte) and

25 condensates of ethylene oxide with sorbitan fatty
acid esters such as the Tween (Registered Trade
Mark) (ICI). The nonionic synthetic organic '
detergents generally are the condensation products
of an organic aliphatic or alkyl aromatic hydro-

30 phobic compound and hydrophilic ethylene oxide
groups. Practically any hydrophobic compound having



free hydrogen attached to the nitrogen can be condensed wth ethylenquxide.
or with the polyhydra- tion product thereof, polyethylene glycol, to &ﬁ;n1a

5. wat er - sol ubl e nonionic detergent. Further, the length of the
pol yet henoxy chain can be adjusted to achieve the desired bal ance between

t he hydrophobi ¢ and hydrophilic el enents.

The noni oni c detergent class

i ncludes the 10. condensation products of a higher alcohol (e.g. an al kanol

~containing about 8 to 18 carbon atons |n?a straight or branched chain

configuration) condensed with about 5 to“30 nol es of ethyl ene oxide,
| auryl -nyristyl al cohol condensed with 15. about 16 nol es of
ethylene oxi de (EOQ), tridecanol condensed with about 6 noles of EQ
myristyl al cohd CRFRRRYoe MY TR b ARLAD RN exmizio B pep Wbt &f nyristyl

the cepdan ﬂaa_,eref@wécr@a RQ wHd &@f@géncc%n%ecoconut fatty

exanpl e,

al cohol ,
al cohol

contai nin

varyi ng fronllﬁqﬁéﬁﬁiﬁﬁ wilEh SR RS RE IR | Sh T HE RS RP BY Y

m xture offatty, al cohols with alkiY chgégs

for

condensat e Con&abmSpmdﬂuﬂtEﬁhhﬁedfrﬂﬁé&?éﬂhﬁiﬁﬂh”gI&&éipftéOféfma$COh0

about 9
cont ai ni

Ies
n

f E e of cohol _.and t
FR R g B Yo

f or egoi ng non| dmngtgurdfa&?@nmlaﬂaathérmﬂemnetmwbat@%]QMIt@o ),

whi ch are hi gh%hqlév@wcwec,ae@w@iyoaaqmwlb@ém ch&lgpa Ag¥hGgi @bout 5 to
20 et hyl eneoxy grogge per 30. nmole of aliphatic primary “al cohol containing

about

9-15

10.

15.

20.

25.

30.

iliq,qlemeqtSv] al kanol condensed

The nonionic detergent class includes the
condensation prbducts of a higher alcohol (e.g. an
alkanol containing about 8 to 18 carbon atoms in a
straight or branched chain configuration) condensed
with about 5 to 30 moles of ethylene oxide, for
example, lauryl-myristyl alcohol condensed with
about 16 moles of ethylene oxide (EO), tridecanol
condensed with about 6 moles of EO, myristyl alcohol
condensed with about 10 moles of EO per mole of
myristyl'alcohol, the condensation product of EO
with a heart-cut of coconut fatty alcohol containing
a mixture'ofihtty alcohols with alkyl chains varying
from 10 to about 14 carbon atoms in length and
wherein the condensate contains either about 6 moles
of EO per mole of total alcohol or about 9 moles of
EO per mole of alcohol and tallow alcohol ethoxylates
containing 6 EO to 11 EO per mole of alcohol.

A preferred group of the foregoing nonionic
surfactants are the Neodol ethoxylates (Shell Co.),
which are higher aliphatic. primary alcohol ethoxy-
lates having about 5 to 20 ethyleneoxy groups per
mole of aliphatic primary alcohol containing about

or

f hoxyl ates 25.

| 1o
%ﬁen pre?%f? d' g %p of the

Y,



wkrth 8 noles of ethylene oxide (Neodol 91-8), [err] al kanol condensed with
6.5 mpl'gs et hyl ene oxide (Neodol 23-6.5), [err] alkanol condensed with 12 5
nol es ?thylene oxi de (Neodol 25-12), [err] al kanol condensed with 13 nol es
et hyl ene oxi de (deodol 45- 13), and the |ike. Such ethoxanmers have an HLB
(hydrophobi c |ipophilic bal ance) val ue of about 8-15 and give good 0/ W
(oil-in-water) enulsification, 10 wher eas et hoxanmers.with HLB val ues

bel ow 8 contain | ess than 5 ethyl eneoxy grolfds and tend to be poor

enul sifiers and poor detergents. Additional satisfactory water sol uble

al cohol ethyl ene oxi de condensates are the condensation 15 products of a
secondary aliphatic al cohol containing 8 to 18 carbon atons in a-straight
or branched chalngcpgfégysgﬁlanﬁgndsﬂaﬁdaBAC -5 §0a$ﬁaﬁble30nﬂeasbﬁlene
oxi de. Exanples of  co rcially_ava bl e non r ok _t he

f or egoi ng type ar%lfﬁngemﬁbes é@cﬁﬁh&??nﬁl?ﬁﬁ Sggégsg mnfh“éﬁfﬁér 9 EO
(Tergitol (RegistgledndladondBrksd1sithnop. EerIeEOetﬁglgnEODXiéeS-12)

mar ket ed by Uni on, Carbi de,,O.hgt suitable n ude the
pol yet hyl ene OX|dg§%%%ag SC% ng gﬁ@ HﬁlaTQ$h8Fk8Fq§Eﬁ§g8 gﬁ% ggntalnlng
from about & to 18otesbebhplens orides{¥apdnl- 25r BPanGhddlﬁhaiKa&P&yl

group with about éoﬁ@eggeanbgﬁhoi3ehBYé§nStﬁ§ldﬁe SﬁeaefKaeeaampleS of
al kyl phenol ethox Iatgs I ncl ude non gndens ﬁ mﬁ? ge%es of EO
per nol e of nonyl 4prkAdbr, 209 thﬁo&éﬁ%th HEP &5 8§ﬁ§655 Neaﬁgu 2 ol es

of ED per ol e(n{rdabpnoblcdweayhlphenbhlanndénsaalum olf about 8-15
" and give good O/d4 (oil-in-water) emulsification,
10 whereas ethoxamers.with HL8 values below 8 contain

less than 5 ethyleneoxy groups and tend to be poor
emulsifiers and poor detergents. '
Additional satisfactory water soluble alconol
ethylene oxide condensates are the condensation
15 products of a secondary aliphatic alcohol containing
8 to 18 carbon atoms in'a straight or branéhgd chain
configuration condensed with 5 to 30 moles of
ethylene oxide. Examples of commercially available
nonionic detergents of the foregoing type are C;]-Cj5
20 secondary alkanols condensed with either 9 EO
(Tergitol (Registered Trade Mark) 15-5-9) or 12 B8
o/ (Tergitol 15-3-12) marketed by Union Carbide.
Other suitable nonionic detergents include the
" polyethylene oxide condensates of one mole of alkyl
25 phenol containing from about 8 to 18 carbon atoms in
a straight- or branched chain alkyl group with about
5 to 30 moles of ethylene oxide. Specific examples
of alkyl phenol ethoxylates include nonyl condensed
with about 9.5 moles of EO per mole of nonyl phenol,
30 ' dodecylphenol condensed with about 12 moles of EJ per



A

15 nol es of EO per nole of phenol and di-isooctyl- phenol condensed W|th ,
about 15 nol es of EO per nole of phenol. Commercially avail abl e nonloqf' 5.
surfactants of this type include | gepal CO 630 (nonyl phenol ethoxylatgf’ i
mar ket ed by the GAF Corporation. Also anong the satisfactory nonionic
detergents are the water-sol ubl e condensation products of a lo. [err]

al kanol with a heteric m xture of ethylegg oxi de and propyl ene oxi de
wherein the weight ratio of ethyl ene oxi to propylene oxide is from2.5:1
to 4:1, preferably 2.8:1-3.3:1, with the total of the ethyl ene oxide and
propyl ene oxide (including 15. the term nal ethanol or propanol group)
being from 60-85% preferably 70-80% by weight. Such detergents are
comercial |y amglianf fhenebasHEngartphenahdcengenseduvikhyappater r ed

det er?ent i's gﬂse[ufldlé’é ks ato G Qﬁ?ﬁéf%f\ﬂ&hel%h &ﬁ@yaenesszs}:éwand |
propyl ene oxi de e melg ratio, qf e OX] ropyl ene_oxi de
being 3:1 and EHERY Houd %&f{d’b’rﬁrérﬁb% 'anga'%ﬁ?sﬂg}o€9 %Fgﬂ?
Condensat es ofc&1yhéﬂbnuﬂEcbmﬁetﬁfadﬁmeafdir&bnetﬂoﬁﬂbhiéan mono- and
[err] al kanoic 1o 5. ester havi n an, H 5.4l omay be

enpl oyed a +héY of?\alcgtm% & ertgrénﬁ tﬂ% ?‘n'??%%a eg r;éged shanpoo.
These surfactaMnDnykaphﬁdoﬂuﬁnhpxﬂthtﬂkama@két&ﬂébfrbhelﬁtérial Cheni ca

I ndustries undei, a trade name. Suitable surfactants 30. include

pol yoxyet hyl ene (4) _sorbitan nonol aurate, pol yoxyet hyl ene (4) sorbitan
nDnostearate,-pOIyoﬁ%§° among the satisfactory nonionié detergents

are the water-soluble condensation products of a g’

10. Cg~Cy0 alkanol with a heteric mixture of ethylene

| oxide and propylene oxide wherein.thé weight ratio
of ethylene oxide to.ﬁropylene oxide is from 2.5:1
" to 4:1, preferably 2.8:1-3.3:1, with the total of
the ethyleheloxide and propylene oxide (including

15. the terminal ethanol or propancl group) being from
60-85%, preferably 70-80%, by weight. Such
detergents are commercially available from
BASF-Wyandotte and a particularly preferred
detergent is a C;(p-C;g alkanol condensate with

20. ethylene oxide and propylene oxide, the weight ratio
of ethylene oxide to propylene oxide being 3:1 and
the total alkoxy content being about 75% by weight. o’

Condensates of 2 to 30 moles of ethylene oxide

with sorbitan mono- and tri-Cjg-Cyg alkanoic acid

25. estersjhaving an HLB of 8 to 15 also may be'employed
as the nonionic detergent ingredient in the
described shampoo. These surfactants are well known
and are available from Imperial Chemical Industries
under the Tween trade name. Suitable surfactants

30. include polyoxyethylene (4) sorbitan monolaurate, :



ethylene (20) sorbitan trioleate and pol yoxyet hyl ene (20) sorbitan
tristearate. Other suitable water-soluble nonionic 5 detergents which are
| ass preferred are nmarketed under the trade nanme "Pluronic"(Registered
Trade Mark). The conpounds are formed by condensing ethylene oxide with a
hydr o- phobic base forned by the condensati on of propylene 10 oxide with
propyl ene glycol. The nol ecul ar wei ght of ‘pe hydr ophobi ¢ portion of the
nol ecule is of the order of 950 to 4,000 aprd preferably 1,200 to 2,500. The
addi ti on of pol yoxyethylene radicals to the hydrophobic portion tends to

i ncrease the solubility 15 of the nolecule as a whole so as to nmake the
surfactant water-soluble. The nolecul ar weight of the block polyners
varies from 1, OOQOﬂUOEBGQOwleand(ﬂﬁeSth}@Bhymgm@smaaﬁauanﬂgaﬂquwy

conprise 20%to ggg{ an\éel(qbl) Brr%fl%f Dl RGeS 9 ‘é{q Yoy grgc}es 1 6

in liquid forn1a §at|s ctor¥ surfactants are ava
and L 64. The anf@RicSegPiiapattiskeacRt®s an essential ingredient of the

| i qui d det ergent conpoahbroaalagbubewak@&e@blummgnmda1dxm§titutes about 1%

to 10% 25 referabl 2% 8% . nost eferabl % 6%. by wei ght .t hereof and

provi des go fogﬁFﬁégﬁPBBewpﬁgg 1 F%FéFE& rﬁbﬁﬁggﬁsginnns are

utilized in ordeunﬂerenhenceaﬂbenambdﬁ@&arbmledRsbumtmu@meﬂ&wddesired in

t he conp05|t|onsq9;k?he QBSSSBEoQQ ygnk 'ﬁiﬁ%?ﬁ%e‘gTﬁﬁme'ght rati o
bo

of nonionic detergent "to ani onlt s ouI excee
ethylene oxide with a hydro-

phobic base formed by the condensatlon of propylene
10 oxide with propylene glycol. The molecular weight
of the hydrophobic portion of the molecule is of the
order of 950 to 4,000 and preferably 1,200 to 2,500.
The addition of polyoxyethylene radicals to the
hydrophobic portion tends to incrsase the solubility
15 of the molecule as a whole so as to make the
surfactant water-soluble. The molecular weight of
the block polymers varies from 1,000 to 15,000, and
the polyethylene oxide content may comprise 20% to
80% by weight. Preferably, these surfactants will
20 be in liquid form and satisfactory surfactants are
available as grades L 62 and L 64.
—/ ,The anidhic_surfaetant. which is an essential

—/

ingredient of the liquid detergent compositions of
the present invention constitutes about 13 to 10%,

25 preferably 2%-8%, most preferably 33%-6%, by weight
thereof and provides good foaming properties;
However, preferably reduced amounts are utilized in
order to enhance the mildness to the skin property
desired in the compositions of the present

30 invention, and thus, the weight ratio of nonionic
detergent to anionic should exceed about 3:1. 1In



13 addition, the particular group of anionic surfactants utilized excludes
the [err] al kyl poly- ethenoxy ether sul phate surfactants in order tong0|d
t he di oxane toxicity associated with the 5 process of sul phation o

et hoxyl at ed al cohols. Thus, the said ethoxyl ated al cohol ether sul phates
are expressly excluded fron1the specific group of anionic surfactants
utilized. The anionic surfactants which_nay be used in 10 t he noni oni c
based |iquid detergent of the present {fvention are water sol.uble and

i nclude the sodium potassium anmmoni um and et hanol ammoni um salts of C8-
[err] al kyl sul phates such as |lauryl sul phate, nyristyl sul phate and the
‘like; linear C8-Cl6 al kyl 15 benzene sul phonates; Cl10-C20 paraffin

sul phonat es; aAJIFL o1 efiHe Std PhDERL £6 ?Q@ﬁpiafngnabgub 10- 24 car bon atons;
| Set hi onat esSSRRFAATS® Attt T4 FRSToaREr BRPCHaT518 AAREN BOLIT act ant &
are the wat eretEndtye qdtetiern sukghasulwhmfastanhs inrbkdatkybben;ene :
23:82822:32 %g§iﬁﬁgﬂé{ém§%ourt essen ag séﬁf?e%& rE%ﬁglﬁLhPonlc based
liqui d det er e st @ Buphart o @ﬁe%@?@thQ’@ﬁ@I @hcpbohsf atty acid _
monoet hanol amirifs Wind) ddinTtdioisxPba Bed ORI ShEDI &t K8E 5A1BARYBES Of about
are expressly excluded from the specific group of
anionic surfactants utilized. '
The anionic surfactants which'may be used in W
10 the nonionic based, liquid deter3jent of the present
invention are water soluple and include the sodium,
potassium, ammonium and ethanolammonium salts of Cg-
C;g alkyl sulphates such as lauryl sulphate,
myristyl sulphate and the like; linear Cg-Cjg alkyl
15 benzene sulphonates; Clo-czo'garaffin sulphonates;
alpha olefin sulphonates containing about 10-24
carbon atoms; Cg-C;g alkyl sulphoacetates; Cg-Cjg
‘alkyl sulphosuccinate esters; Cg-Cjg acyl
'isethionates; and Cg-Cyg acyl taurates. Preferred
20 anionic surfactants are the water soluble 012‘016
alkyl sulphates, the C;9-Cis alkylbenzene
sulphonates, the Cj;3-C;7 paraffin sulphonates and
‘the aléha C12-C1g olefin sulphonates.

25

30



5 0.5-8% preferably 2% 6% nost preferably 3%5% by weight of the
conposn%_on Useful conpounds in this group include nonoet hanol am des of
higher®*fatty acids having about 10-18 carbon atons. Soecific exanpl es of
sui t abl e nonoet hanol am des i ncl ude 10 cocononoet hanol ani de,
cocodi - et hanol am de, |auric nonoet hanol am de, and |auric-nyristic

nonoet hanol am de (a [err] fatty acid nonoethanolam de), with the latter
being particularly preferred. 15 AII1&f the aforesaid four
ingredients in this light duty liquid detergent are water soluble or water
di spersible and remain so during storage. The four essential ingredients
di scussed above are solubilized in an agqueous nedi um conpri sing 20 wat er
and, optionally, solubThezEagrthgeedrahislsiogradi€atCofmshe- namdonic

di -hydroxy al kanohggeg- i ?e&aaaekergagegoaaeegagﬂg REORYe i3 gedeytol . or
wat er sol uble salts of stitute zene sul phonate -
hydr ot r opes, e.g. 1§BEPEH?RyF§nE ¥5ttYsEF&ﬁoHQP@et§§&P&#FéGﬁeH@1§GIphonate

ang Pﬁt assi um[ t ol ggR6t s?hteh§eaaefoaﬁ a\:ébwm&ee}‘ 1Ehﬁm?%h@s[8%ff{ hbiauk:an;ﬂ s
an e sai err itu zen sul phonat e | e_wat er
sol ubl e hydgsotrop%)t:g g%tsPFn Pﬁﬂ ¥oagﬁgg'p893§596ﬁg ggd no- ,
di - and tr|-ethannéaghﬁnoﬁntheltempwbhtéontheuaqﬁamueompéhunslinpﬁmm&riIy.
water, preferably, EQSO51nc}ﬁ?h%ﬁ%&?é&%ﬂﬁhégg%i %g%b@%%‘é%? In order

to control the vi%cosit coimposSrtion an
acids hav1ng about 10-18 carbon atoms. ‘Specific

U examples of suitable monoethanolamides include

10 cocomonoethanolamide, cocodi-ethanolamide, lauric
monoethanolamide, and lauric-myristic
monoethanolamide (a C;3-Cy4 fatty acid

-monoethanolamide), with the latter being
particularly preferred.

15 All of the aforesaid four ingredients in this
light duty liguid detergent are water soluble or
water dispersible and remain so during storége.

The four essential ingredients discussed above
are solubilized in an agueous medium comprising

20 water and, optionally., solubilizing ingredients such

- as C3-C3 mono- and di-hydroxy alkanols, e.73.

\/ ethanol, isopropanol and propylene glycol, or water
soluble salts of C;-C3 alkyl substituted benzene
sulphonate hydrotropes, e.g. sodium xylene

25 sulphonate, sodium cumene sulphonate and potassium
toluene sulphonate, or mixtures of the said C5-Cj3
alkanols and the said Cj)-C3 substituted benzene

30



to control |ow tenperature cloud-clear properties.

to maintain cl
Therefore, 10.
1% 15% prefer
det ergent conp

arity to a tenperature in the range of [err] to [err]

Usual ly, it is desurable

the proportion of solubilizer generally will be from ak out

ably 2% 12% nost preferably 3% 8% by weight of the
osition with the proportion of ethanol, when present,

bei n

g

5% by weight or less in order to providey® conposition 15. having a flash

poi nt above ab
m xture of eth
sul phonat e or

solubilizing i
conpositions o

of the present i
trlethanolannn

r educed tg abo
formate will
i qui d deterge

out [err] Preferably the solubilizing ingredient wll

be a

anol and either sodi um xyl ene sul phonate or sodi um cunene
a mxture of the said sul phonates. 20. The foregoi ng

n edlents also facilitate the nanufacture of the

g ntlﬁﬂh§ﬁ9¥ﬁ1 RS SO YRV LRI PBE PREF bi t ge
f ormati on. Anos;baltsprmfcalura@d snmumalpowﬂhne,ntambﬁfmn 2£md BORPOsi ti ons

|nv n i di um,..pno. I um or
Atam Por%atle%t%h% or na%elqgtlal aslqct *hd 'Fg # 6l"‘t irreversi bI e
gel formation’ aqueh@sfmmdldm(yﬁ(annﬁnxix|Wﬂtqunpt¢£§IQMh£ramere is

0
o KL

cen¢ERlodhe NI RAR0 B RON,

d?é e noni oni ¢
r%RWRR%}Qlﬂﬁn%$%ned

essential and ept lcmlroqorlw tmﬁaaﬁuﬁéﬂe:ﬂmgiucﬁear deikypét@iésl. detergent,

one may al so e

lo.

15.

20.

25.

ggl le,rn%l canv qylonal uvant s PIOVIded t hey do not

esira to mal ta1n cla

temperature in the range of 5°C to 10°C. Therefore,
the proportion of solubilizer generally will be from
about 1%-15%, preferably 2%-12%, most preferably 3%-
8%, by weight of the detergent composition with the

proportion of ethanol, when present, being 5% by

weight or less in order to provide a'composition

having a flash point above about 46°C. Preferably

the solubilizing ingredient will be a mixture of
ethanol and either sodium xylene sulphonate or
sodium cumene sulphonate or a mixture of the said
sulphonates.

The fofegoing solubilizing ingredients also
facilitate the manufacture of the compositions of
the present invention because they tend to inhibit
gel formation.

Another preferred optional 1ngred1ent in the
compositions of the present invention is a water

.soluble sodium, potassium or triethanolammonium

30.

formate. The formate salts tend to inhibit
irreversible gel formation in the final liquid
composition when the temperature is reduced to about
5°C to 8°C. Generally the concentration of the

“



adVerser affect the properties of the detergent. Thus, there may be used
various.eol ouring agents and perfunes; ultraviolet |ight absorbers such as
the 10 Winul (Registered Trade Mark), which are products of GAF

Cor poration; sequestering agents such as ethylene dianm ne tetra- acetates;
magnesi um sul phat e hept ahydrate; preserva- tives such as formal dehyde or
hydr ogen peroxi de; 15 pearlescing agents and opacifiers; pH nodifiers;
etc. The proportion of such adjuvant nateﬁkpls, in total, will normally not
exceed 15% by wei ght of the deter- gent composition, and the percentages of
nost of such individual conponents will be a maxi num of 5% 20 by wei ght and
preferably | ess than about 2% by wei ght. The present nonionic based |ight
duty liquid detefgemESesw¢mlabedE$bma9hBﬁgG%iq@ﬂéfamabhwe&dHSﬁ Jmioge by -

31 mple M xing b Bodhe | PRTLEEALIY AN hIUA 2 ARUTBURT LB MU O |

storage, do not qavérsel fec e enft conpos
preferred that the noﬁnoﬁddlsmphatpaﬁhebor#WXQMSWWtWemheom@ﬂublI|Z|ng

ingredients, e. 93355?@?%% 32? BBQaumybsn%t&tahaba@%afo% thle A% iGNt prior

to the 30 addition o . he prevent possible gel ation. e nonionic
based surfaétantd§9¥téﬁﬂPédp@GE&Féﬁnﬁy °nelﬂa¥ea&§ﬁtP@P@PYam&ﬁﬂjkMtt1
agi tation the anhgai eoavehacbaal, athavaatai, n6r%'0dd@ﬁh&lh@|yaﬂiod%dt0 t he

Do o At A oMb R A2Re22°0nR" Sk YT X W R GR!0
‘Thus, there may be used various colouring agents and
U perfumes:; ultraviolet light absorbers such as the

10 Uvinul (Registered Trade Mark), which are products
of GAF Corporation: sequesteringy agents such as
ethylene diamine tetra- '
acetates; magnesium sulphate heptahydfate: presérva-
tives such as formaldehyde or hydrogen paroxide;

15 pearlescing agents and opacifiers; pH modifiers; etc.
The proportion of such adjuvant materials, in total,
will normally not exceed 15% by weight of the deter-
gent composition, and the percentages of most of
such individual components will be a maximum of 53

20 by weight and preferably less than about 2% by
weight.

% " The present nonionic based light duty liguid
detergents such as dishwashing liguids are readily
made by simple mixing methods from réadily availablz

25 components which, on storage, 4o not advérsely
affect the entire composition. However, it is
preferred that the nonionic surfactant be mixed with
the solubilizing ingredients, e.g. ethanol and
sodium xylene'suiphonate, if present, prior to the

30° addition of the water to prevent possible geIAtion.
The nonionic based surfactant system is prepared by



5. and/ or sodi um xyl ene sul phonate to assist in solubilizing.the said
surfactants, and then adding with agitation the fornula anount Of.mateQ:to
form an aqueous sol ution of the nonionic based surfactant system The high
| evel of fatty acid al kanol am de 10. may cause cl oudi ng of the conpositions
bel-ow room tenperature, which can be rectified by increasing the |evel of

t he sodi um xyl ene sul phonate and/or the efA§l al cohol content.  The use of *
mld heating (up to [err]) assists in the soluBilization of the 15.
surfactants. The viscosities are adjustable by changing the total
percentage of active ingredients. Usually, no thickening agent is added,

but thickeners may be added if h&ghe[ viscosit¥ | i guids are desired. In al
such cases the $THRREI2BLY AAR10PI V16B BEarabRET: 5% 2MOR4S vel y narrow
mout h bottle (lsdrfatantptehe bDetapaai agd abBHahbeawideotid ehef the

detergent fornulation.will_pot. be so Lo t like.water. The wviscosity
of the detergeﬁ?g%%é#}%b?ﬁrgf%Fa &Y 1F§;§551§BQ§QRFF§&FESSYQ@erFEpS) at '
roomtenperaturwitibid s@jubeliping apent suobOaserthydi edscholneasured with

a Brookfigld Vigeopst eéo&'?&ﬁgxf‘l@itfgbgﬁlﬁhéﬁjalegl €of 26@hikRo @t 12 rpm Its

viscosity may approximate those of commercia acceptabl e det ergents now
on the 30. mar k¥RLubhbizbed, genatsaidcaurfpchnatencandt éhganpdding se| f

remai n stabl e ot Gd@Deat Dén | €REL BYrAeLaOdfoQht! bFEwatelrth@y feRimour
changes or settling out of | nsol ub £ material.s. The .pH of. this
Formation is sUbkiaRETarsys bt aR oF hRe Bntt ofiF,oaoaay ut tactane
system. The high level of fatty acid alkanolamide
10. may cause clouding of the compositions below room
temperature, which can be rectified by increasing
the level of the sodium xylene sulphonate and/er the
ethyl alcohol content. The use of mild heating (up
to 100°C) assists in the solubilizetion of the
15. surfactants. The Qiscosities are adjustable by
changing the total percentage of active _
ingredients. Usually, no.fhiekening agent is added,
but thickeners may be added if higher viscosity
liquids are desired. In all such cases the product
20. made will be pourable from a relatively narrow mouth
bottle (1.5 cm diameter) or opening, and the ,
viscosity of the detergent formulation will not be W/
so low as te be like water. The viscosity of the
detergent desirably will be at least 100 centipoises
25, (cps) at room temperature, but'may be up to about
1,000 centipoises as measured with a Brookfield
Viscometer using a number 1 spindle rotating at 12
rpm. Its viscosity may approximate those of
commercially acceptable detergents now'on the -
30. _mafket. The detergent viscesity and the detergent



5 - preferably about 7.5. These products have unexpectedly desirabl e
properiies. For exanple, the foamquality and detersive property is equal
to or better than standard light duty liquid detergents while using a 10
noni oni ¢ surfactant as the primary surfactant and m ni mal anounts of
anioni ¢ surfactant, thereby achieving a mld, non-irritating |iquid
detergent. The invention may be put into pM&stice in various ways and a
nunber of specific enbodinments 15 wll be described to illustrate the
invention with reference to the acconpanyi ng exanples. In the exanpl es and
el sewhere throughout the specification and claims all parts and percentages
are by wei ght unl t 0] .

EXANP{E 1. %2 Ingrg ?8%? E&Wﬁ§ﬁ s@gbig % s%?rage §or4le§gt@y perdods 10 11
12 Neodol 91-8 19f191me: Wltnout colour- chNeogek 9%- Gettling out—of19 - -

A S a2 | 6
© Neodol 25_12 any29nsolBee mgéeglgés. The pH of t%1£ ﬁgrgaflgg 11- 19 ]
is substantlally neutgaéytg|gl5agogt 6180- 8- and- Tergltol

15-S-12 - 5 - preferably-about97-: 5 - - 30 Igepal CO 630 - -

- - - - - -19 - Pl ur af _ . - -
19 - Utrawet Nt These progucgs have unexpettedly des1rable 19 * see

note 8 to Tabl e 4propet®ies. For example, the foam quality and

detersive property is egqual to or better than
standard light duty liquid detargents while using a
— 10 nonionic surfactant as the primary surfactant and
minimal amounts of anionic surfactant, thereby
achieving a mild, non-irritating liquid detergent.
The invention may be put into practice in
various ways and a nuamber of specific embodiments
15 will be described to illustrate the invention with
reference to the accompanying examples.
In the examples and elsewhere throughout the
specificatién and claims all parts and percentages
are by weight unless otherwise indicated.

20 EXAMPLE 1-12

Ingredient
U  Example  ° 1 2 3 4 5 6 7 8 9 101112

Neodol 91-8 19 19 = = « - - 4 4 4 -
Neodol 91-6 - - 19 - - - - - - - - .

25  Neodol 23-6.5 - - - 1916 - = = = « - =
Neodol 25-12 - - - - - 19- - - - - .
Neodol 45-11 = - = = = = = 19 = = - - -
Tergitol 15-S-9 - = . 4 = - - 19 = - -
Tergitol 15-8-12 = - = = = = = = 19 - - -

30 Igepal CO-630 - = = 4 e e a4 4 19 - -
Plurafac B-26 - - - - - - - - - - 19 -
Ultrawet N¥ ~ = = 2 e a4 = a4 4 -« - 19

* gsee note 8 to Table 4.



| ngr edi ent Exanpl e 1 2 3 4 5 6 7 8 9 10 11 12 Amonium
| auryl 6 2 6 6 6 6 6 6 6 6 6 6 (Cl2-Cl6) 5. sul phat e oy
Cocoam dopropyl- 4 4 4 4 4 4 4 4 4 4 4 4 dinethyl betaine .-
Lauric-nyristic 5 55 5 5 5 5 5 5 5 5 510. nonoet hanal am de
Et hanol 5 5 5 5 5 5 5 5 5 5 5 5 Sodiumxylene. 7

T 7T 7 17 7 7 7 7 7 7 7 sulphonqgﬁ Wat er

Bal ance 15. The noni oni ¢ surfact ant h and sodi um xyl ene sul phonate

are m xed together until honp- geneous- and clear, at room tenperature or at
slightly elevated tenperatures (a maxi nrumof 20. [err] The ammoni um

~lauryl sul phate, the betaine and the ehtnaol ani de are then added wi t-h

agitation, follpWgdelyehBe addition of the water, while agitating the

m xture to form,an agueous sol uti t he no ioni ¢ _based surfactant

system |f c|03§¥33238. occurs, 3d|§ho an&@ dnd/Bor SodiQihkydiZne

sul phonate i s aluednihinchaukgli fi és 12he650|6ut ion 6 meedicat & y.6 These

noni oni ¢ surfact@@i bé§§? detergent forrmulations exhibit high foam ng
properties and are %0 fective in cleaning. Hand di shwashi ng eval uati on

. sulphate
Cocoamidopropyl- 4 4 4 4 4 4 4 4 4 4 4 4
dimethyl - -
betaine
Lauric-myristic 555 5 5 5 5 5 5 5 5 5 \/
10. monoethanolamide '
Ethanol '5 5 5 5 5 5 5 5 5 5 5
Sodium xylene 77 7 7 771 71 77 1 7
sulphonate. | | |
‘Water - | Ealance
15. '

The nonionic surfactant, ethanol and sodium
Xylene sulphonate are mixed'together until homo-
geneous and cleef, at room temperature or at
slightly elevated temperatures (a maximum of
20. 100°C). The ammonium lauryl sulphate, the betaine
' and the ehtnaolamide are then added with agitation,
followed by the addition of the water, while o/
agitating the mixture to form an aqueous solution of
the nonionic based surfactant system. If clouding
25. occurs, additional ethanol and/or sodium xylene
sulphonate is added which clarifies the solution
immediately. _
These nonionic surfactant-based detergent
formulations exhibit high foaming properties and are

30. effective in cleaning. Hand dishwashing evaluation



i hdi cated that, these fornulations are equivalent to or better than two

| eadir dlshmashlng | i qui ds when used i.n cl eaning dishes soiled with both
Ciisco (REglstered Trade Mark) shortening and Ragu 5 spaghetti sauce
sOi |'s as- shown in Table 1. TABLE 1 Nunmber of plates washed Crisco Soi

Ragu Spaghetti Conposition Sauce Soil 10
aamﬂel;g _ 20 30 41 Exanple 2

17 " 27 Exanple 3 20 38
Exanple 4 17 32 Exanple 5

16 27 15 Exampl e 6 17

?ig Exanple 7 %gd&gateﬁ tBat, t%gse formulations32 aqwf%gient ?%2
EExaane 10 or better thanjgwo leading dlshaas2dng Bigwilds ¥hen

17 : §§e§xiﬁpbﬁe$ﬁln dish 1ed withopoth ¢ 38
Leadi ng anionic Bg 18 ishes sol gl Leadi ng gﬁﬁgﬁ c Brand Bb
19 §eﬂb?5§rﬁﬂ TapAe flayk) shprgpndssg asde®agd Table 6. Ot her

satisfactory | i qusglagnateni sadekesses 68M3ASWNHI @RS TAbReSQl forth in
Exanpl es 13-16 which follow, with the cogggiLtion of Exanple 13 being a 30
particularly preferred conposition. l13A, 13B and 13C

Number of plates washed

Crisco Soil Ragu Spaghetti

Composition ' Sauce Soil
—/ 10  Example 1 20 41
Example 2 17 27
Example 3 20 38
Example 4 17 32
Example 5 16 27
15 Example 6 17 : 34
| Example 7 15 32
Example 8 16 33
Example 9 16 _ 32
Example 10 18 - 37
20 Example 11 17 .31
 Example 12 19 33
Y, Leading anionic Brand A2 16 33
Leading anionic Brand BP 19 . 29

Notes on Table 1
25 a) b) See notes on Table 6.

Other satisfactory liquid nonionic detergent
compositions are set forth in Examples 13-16 which
follow, with the composition of Example 13 being a

30 particularly preferred composition.



Exanpl e 13A Conposition % by wei ght Neodol

91-8 . 19 5. Ammoni um C12- Cl6 al kyk/"
sul phat e 6 Cocoam dopropyl dinethyl betaine :

4 Lauric-nyristic nonoet hanol am de : 4 Sodi um formate

2 Sodi um xyl ene sul phonat e : 2.4 10. Sodi um cunene
sul phonate 0.5 Ehhanol ;-

1. 2 Magnesi um sul phat e hept ahydrat e 1.0 Water, perfune,
salts : g.s. 100.0 15. The composition of Exanple
13A exhibits a viscosity of 2 LAl hRrT 3§nd- as 4 cl oud poi nt bel ow
[err] and a cl ear point bel ow nd sodi um cunene

sul phonat e 20. Exanmwie tX3 (Exanpl e 13B) fromthe conposition of Exanple
13A, the viscos | es to 300 cps at [err] On the qther when
an additidnalf% oo fgﬁl (Exanple 13C) is included in 2 Q_ w8308, i on of
Exanpl e 13A, tRteedeko® 18 is reduced to 115 cps. 25. 19

EXANPLES 14: 16 AGBIORI IO ~C1 ¢ alkyl sulphate % by wei ght Exanple
14 15 hong%? -8 . . N 14 1 8 '
Ammoni um [err] SRIQARIRRARREL dimethyl betgine 1 30 cpcoanfdopr opyl

di mret hyl betai T@urid-myristid& monoetWabolamide- nyri stic nonoe#hanol am de

3ater, Sa?t Sé%fhék¥géﬁggglene Su;???natg.s. g.s. 100?62_f00?69 100963
Sodium xylene sulphonate : 2.4 '
10. Sodium cumene sulphonate ' 0.5 o,
Ethanol : ' 1.2
Magnesium sulphate heptahydrate 1.0
Water, perfume, salts q.s.
100.0

15.
The composition'of Ekample 13A exhibits a viscosity
of 225 cps at 24°C and has a cloud point below 5°C
and a ciear point below 16°C. |
When the ethanol and sodium cumene sulphonate
20. are omitted (Example 13B) from the composition of
Example 13A, the viscosity increases to 300 cps at
24°C. On the other hand, when an additional 1% of

ethanol (Example 13C) is included in the composition o/
of Example 13A, the viscosity is reduced to 115 cps.

25, EXAMPLES 14-16 X
Composition %2 by weight
Example ' 14 15 16
Neodol 9291-8 14 16 8

~ Ammonium Cj2-Cjg alkyl sulphate 2 4 1

30. Cocoamidopropyl dimethyl betaine 2 3 0.5
Lauric-myristic monoethanolamide 2 3 0.5
Sodium xylene sulphonate 1.2 1.9 0.3
Water, salt g.S. gq.S. q.S.

100.0 100.0 100.0



Vhrlatlons in the above fornul ati ons may be nade. For exanple, other
anlonlg¢surfactants may be substituted for the ammonium | auryl sul phate
sych as sodium |l auryl sul phate, potassiumlauryl sul phate, 5 | i near
dodecyl benzene sul phonate and the like. Simlarly, other ethanol am des may
be substituted for the lauric/nyristic nonoethanol ani des such as

cocononoet hanol ami de, cocodi et hanol am de,2lzauric nyristic diethanol am de
and the like. 10 In addition, the amounts of each of the ingredients
may be varied within the paranmeters set forth herein. The onission of one
or nore ingredients adversely affects foanmi ng as shown in Tables 2 and 3 15
using the well known Ross M|l es foamtest described in "Ql and Soap", 18,
pages 99-102, (1941). VaFiphieng Wpiths AROW R ARNMORS MRE B ons are

run in a Ross-M maef Oamdl0|eLH“HMp16§W,d ddreed Qi dvei @Ndut Bad €Lt slegay 20e 25 30

TABLE 2 Foan1GEner st1 égwgmgoﬁ_ erature qﬂgriéprJﬁrr|i Foan1£§ggh;s(nn)

Det er gent
Oppm (@I OOppmsodi@tn danryl sulphate, potassium lauryl sulphate,

5 linear dodecyl benzene sulphonate and the like.
Slmllarly, other ethanolamides may be substituted
for the lauric/mytistic monoethanolamides such as
cocomonoethanolamide, cocodiethanolamide, lauric
myristic diethanclamide and the like.

~ 10 In addition, the amounts of each of the
o ingredients may be varied within the parameters set
forth herein. _
The omission of one or more ingredients
adversely affects foaming as shown in Tables 2 and 3
15 using the well known Ross-Miles foam test described
in "0il and Soap", 18, pages 99-102, (1941). 0.1%
test solutions of detergent compositions are run in
a Ross—Milés foam column, and the foam height is
trecordéd.'
20
" -
25

30



17 N91-81 (30% Al) 60 68 60 18 16/ 6 N91 8/-ALS2

112 110 105 19 16/ 6/ 4 10. N91- 8/ ALS/ Bet ai ne3  \J40.
143 120 20 16/ 6/ 4/ 3 N91- 8/ ALS/ Bet ai ne/ 143 - 152 '
142 LMVEA4 21 - Leading Brand of 122 146 103 15.-

Commercial LDLD5 Notes on Table 2 1 Neodol ethoxylate (Shell Co.)

contai ning 8 ethylene oxi de groups per nole of [err] aliphatic alcohol. 2
Amoni um | auryl sul phate (65% C12 al kyl , 8% C14 20. al kyl and 7% C16

al kyl by weight). 3 Cocoan dopropyl dinethyl betai ne. 4 Lauryl nyristyl
nonoet hanol am de. 5 Contai ning 30% by wei ght of anionic surfactants and 4%

by weight of fatty acid al kanol am de. 25. TABLE 3 Foam Generation (50C)
Foam Hei ght (mm) Detergent - TABLE 2 lap Water 5. Ex.
ggnp08|t|0n95 Foamn$;%;rabyéé?&éiggﬁ£;;z¥géﬁ¥2]géproxpﬁzog30@6A&éz
125 19 16/ 6/ 4 10. N91-8/ ALS/ Betaine  FoadMeight (P 141
' Detergent Tap Water
5. Ex. Composition Oppm (@ ioogpm) 300 ppm
17 N91-8l (30% AI) 60 . ' 68 60
18 16/6 S |
N91-8/ALS2 - 112 110 105
19 16/6/4 o/
10. N91-8/ALS/Betaine3 140 143 120
20 16/6/4/3 | | | h
N91-8/ALS/Betaine/ 143 152 142
LMMEA4 |
21 Leading Brand of 122 146 103
15. Commercial LDLDS | |

Notes on Table 2 _ _ _
1 Neodol ethoxylate (Shell Co.) containing 8 ethylene
oxide groups per mole.of Cg-C31 aliphatic alcohol.
2 Ammonium lauryl sulphate (65% C; alkyl, 28% Cjg
20. alkyl and 7% Cjg alkyl by weight).
3 Cocoamidopropyl dimethyl betaine.

4 Lauryl myristyl monoethanolamide.
5 Containing 30% by weight of anionic surfactants and
4% by weight of fatty acid alkanolamide.
25.



20 16/ 6/ 4/ 3 N91-8/ ALS/ Bet ai ne/ 163 170 148 LMVEA 21
Leadi|mg -Brand of 149 174 135 15. Commerci al LDLD
These Yesults clearly show that the omission of one or nore of the

ingredi ents fromthe nonionic based detergent conposition of the present
.invention 20. greatly reduces the foanming and fails to afford satisfactory
foamng. It is also noted that the conpositjons of the present invention
exhibit better foam ng than a light duty |i®uUFd detergent presently on the
~mar ket whi ch contains about 30% by weight of 25. a mixture of anionic alkyl
benzene sul phonate and ani oni ¢ al kyl pol yet henoxy ether sul phate detergents
and about 4% by weight of a fatty acid al kanol am de. This particul ar

conbi nati on of anionic surfactant and betaameesw factant, together with the

30. fatty acid al kanol am de foam s abilhég%, Loviq%% ) ~detergent system
whi ch coacts with the nonionic surEggﬁaﬁkﬂbéégﬁéﬁhee—égiiquid det er gent
conposi tion with desirable foaming foam stabi ity Feemetsightprlmmeyties and
m | dness to human skin.Dggggékakngly, t he resul tant h%&pgﬁﬂﬁgps l'i quid

detergent exhibits the sane better foam performance,” both as to initial
f oam vol ume a®id st B | Comppsfigdeni n t he pres@RRn of (&

efficacy as an ani gni c Raseg I(izpht adyty |iqui ddet ergent gg.DLD) as 7kP.
shown in the follow_.ng Tg?le 4 based upon the Hand D shwashing test. In
this test, ceramct&inné 6 - :

| N91-8/ALS o 126 132~ 125
_ 19 16/6/4 ' '
~ 10. N91-8/ALS/Betaine = 134 145 141
20 16/6/4/3
N91-8/ALS/Betaine/ 163 170 148
LMMEA
21. Leading Brand of 149 . : 174 135
| 15. Commercial LDLD
These results clearly show that the omission of
one or more of the ingredients from the nonionic
based detergent composition of the present invention
20. greatly reduces the foaming and fails to afford
satisfactory foaming. It is also noted that the
Y compositions of the present invention exhibit better

foaming than a light duty liquid detergent presently
on the market which contains about 30% by weight of
25. a mixture of anionic alkyl benzene sulphonate and
anionic alkyl polyethenoxy ether sulphate detergents
and about. 4% by weight of a fatty acid alkanolamide.
This particular combination of anionic
surfactant and betaine surfactant, together with the
30. fatty acid alkanolamide foam stabilizer, provides a



pl ates having a di aneter of nine and one-half inches soiled with about 4
granms of Crisco(R) or about 15 grans of Ragu(R) spaghetti sauce soil "ape
washed at 15. thirty second intervals in a dish pan containing either.’six . «
grams (0.1% or 12 granms (0.2% of liquid conpositi-on dissolved in six
litres of water of a selected hardness at a tenperature of about [err] (Six
grams of detergent are enpl oyed when eachsgatate 20. is soiled with Ragu(R)
spaghetti sauce and twelve grans are e ed when each plate is soiled

with Crisco at the beginning of the test.) A layer of foamis generated by
allowing the six litres of water to fall froma separatory funnel nounted
25. sixteen inches (40.6 cns) above the bottom of the dish pan into a Petri

di sh cont ai ni Nggdherd @kl Gy SOEROFThE EANCHACES Weehednehinehilohilocated in the
centre of the dish_pan. The Petri dish s regnved carefully and the foam
hei ght is measuP®EEPFidRt o 3BrOfRESsRatEt YL HELLEGENEACOPOSI tidh i s

pl aced inf tfw&&wl&ééﬂﬂaﬁﬁeraz&hiﬁﬁyl$eamn63aagdiEgHW??MQidnﬁfhelf
operator for 10 to 15 secon | Le hol ding..it.about ha in.an al f out
of the soIutichr%%ﬁﬁ?hﬁsc%ﬂiiﬂﬁ%énﬁﬁ?igoaggﬂ%noﬁglﬁélfSHF?FH51§§g?éce of
the 5. di,sh pdmeisesoleant honbgénasus Uigulifydedergentolexhdbids at the
same time as tNgnd O3lnd OPUSLy LOrOkdEh bBrebERRARLS BBYNILLS giences due to
different operafors, Results are reproducible and a difference of two

pl ates is consikritial oferm1volyngnepicahtPiiAByEcf foam in the

presence of soils, and cleaning efficacy as an
anionic based light duty liquid detergent (LDLD) as Q.)
j0. shown in the following Table 4 based upon the Hand
Dishwashing test. In this test, ceramic dinner
plates having a diameter of nine and one-half inches
soiled with about 4 grams of criscoR) or about 15
grams of Ragu(R)~spaghetti sauce soil are washed at
15. thirty second intervals in a dish pan containing
either six grams (0.1%) or 12 grams (0.2%) of liquid
composition dissolved in six litres of water of a
selected hardness at a temperature of about 46°C.
(Six grams of detergent are'employed when each plate
20. 1s soiled with Ragu(R) spaghetti - sauce and twelve
grams are employed when each plate is soiled with
Crisco at the beginning of the test.) A layer of
foam is generated by allowing the six litres of
~water to fall from a separatory funnel mounted
25. sixteen inches (40.6 cms) above the bottom of the
dish pan into a Petri dish containing the liquid
composition to be tested which is located in the
centre of the dish pan. The Petri dish is removed
carefully and the foam height is measured prior to
30. the start of the test. A soiled dish is placed in



P'érforrmnce Eval uation of Various Nonionic Surfactants .Nonionic based

Hand QL§hmaS|ng Per f or mance 15. System (No. of
pl.ates Washed) 19/6/4/5 Ex. X/ ALS/ Bet ai ne/ LMVEA Crisco Ragu
Sauce 22 X = Neodol 91-8 20 41 23 X = Neodol
91-G - . 20 38 20. 24 X = Neodol 23-6.5 17
32 25 X = Neodol 25-12 17 26 34 26 X = Neodol 45-11
15 32 27 X = Tergitol 15-S9 16 33 28 X =
Tergitol 15-S 12 16 32 25. 29 X = lgepal CO 6306

18 37 30 X = PIurafac B—267 17 31 31 X =
Utrawet N3 ni oni c Based System 32 17/ 13/ 4
30. LDBsglAEcﬁkﬁ)iﬁ}EﬁhEﬂ every Eélrty 5e°°nd533n§315 YerEsRY BYAECS

(6.5)/ ALS/ Bet ai ne/ thd7operator for 163thNEAsecoNdBEQhQﬂeThbﬂa1ﬁgNQQdO|

-(Shell): Primary al cQh xyl at e g U I,de ndary
al cohol ethoxylates Q%SL g%T9E¥ﬂo§9§aP$gf ng) %ogbﬁpﬁgigg o?)CD %ggﬁé of
et hyl ene oxide and peopyhees ortilk ehoperppeahhéﬁobf(Eﬁsz@r£a3eloén¢hEota
al kyl ene oxide; = 753§ sn pan is covered with foam. Usually, a control

is run at the same time as the test product in order

to eliminate any differences due to different

operators. Results are reproducible and a
"difference of two plates is considered to be

A 10. significant.
_ TABLE 4
Performance Evaluation of Various Nonionic
Surfactants
Nonionic based . Hand Dishwasing Performance
15. System (No. of plates washed)
_ 19/6/4/5 _ _
Ex. X/ALS/Betaine/LMMEA Crisco Ragu Sauce
22 X = Neodol 91-8 L 20 41
23 X = Neodol 91-6 - 20 38
20. 24 X = Neodol 23-6.5 : 17 32
' 25 X = Neodol 25-12 17 34
L 26 X = Neodol 45-11 15 32
27 X = Tergitol 15-5-9 16 33
28 X = Tergitol 15-S-12 16 32
25. 29 X = Igepal CO-6306 18 37
30 X = Plurafac B-267 17 31
31 X = Ultrawet N8 19 38
. Anionic Based System
32 17/13/4 _
30. LDBSY9/AE0S(3)10/LMMEA 15 34
33 16/6/4/3
AEOS (6.5)/ALS/Betaine/ 17 33

LMMEA



8 Modified al kanol ethoxylate. 10. 9 Sodiumlinear dodecyl benzene .

sul phonate. 10 Amoni um C12-C15 al kyl (C2H40)3 sul phate. The perfor magge
results with the hand di sh- washi ng eval uati on summari zed in Table 4 -
clearly 15. show that the nonionic surfactant-based fornulations perform
equi valent to or better than the anionic based systens. It has been found
that satisfactory performance can al so bggﬁphleved with the present

noni oni ¢ based 20. liquid detergent at ced |l evel s of anionic surfactant
in order to obtain better m|dness; and at | ower |evels of ethanolam des in
order to avoid clouding of -the conposition, as shown in Table 5. 25.

TABLE 5 Hand Di shwashi ng Performance (No. of plates washed) Ex.

| ngredi ent's Notes on Table & isco ~ Ragu Sauce 22 19/ 6/ 4/ 5 Neodol

91- 8/ ALS/ Bet ai dIGEA 4/5 Neodol

o1 o ALY bot ai hepaol (sngdl): Primary Hhodfly sthoxffiéedid NODHOL
91- 8/ ALS/ Bet ai fgFgitol ‘i‘?ﬂon Carblde)s'z ﬁﬂﬂ@@a&ﬁf akephply) 4

ethoxylates.
5. 6 Ethoxylated (9.5) nonylphenol.
.7 Condensate of ethylene oxide and propylene oxide
on Cy-Cyg alkanol (EO/Pr0 = 3:1 and total alkylene
oxide = 75%). L
8 Modified alkanol ethoxylate. _ _ &/

10; 9 sSodium linear dodecyl benzene sulphonate.
10 Ammonium C;3-Cj5 alkyl (CyH40)3 sulphate.

The performancé results with the hand dish-
washing evaluation summarized in Table 4 clearly
15. -show that the nonionic surfactant-based formulations
perform equivalent to or better than the anionic
based systems., '
It has been found that satisfactory performance
can also be achieved with the present nonionic based
20. 1liquid detergent at reduced levels of anionic
surfactant in order to obtain better mildness: and
at lower levels of ethanolamides in order to avoid o
clouding of the composition, as shown in Table 5.

25.

L2



Neodol =81- 8/ ALS/ Bet ai ne/ 17 36 LMVEA 37 19/ 6/ 4/ 3 Neodol
91- 8/ AhS/ Bet ai ne/ 16 32 15. LMVEA 38 34 Neodo
9%-S 3 7 Amounts as |ow as 2% ani oni c
surfactant (Exanple 35), exhibit good performance and amounts 20. as | ow
as 3% et hanol ani de (Exanple 37) exhibit good perfdrmance, particularly as
compared with a conposi- tion containing 34%RBwei ght of Neodol 91-8

noni oni ¢ detergent. The noni oni c surfactant-based fornulation 25. offers
the follow ng benefits in addition to simlar or better performance:

Eli mnates the potential dioxane toxicity problem associated with

manuf acture of al kanol ethoxaner-sul phates; 30. Leaves nore
possibilities for further inprovenent in nrABLESS; Leaves nore room for

cost-saving. Soil renoval perfornmance, as an evaluati%%n f cI an
efficiency for di shwashing or general application, is
products presently 5. on the market as shown in Tab |n§ éﬁ@
soaking test. A soil-containing plate (0.5 g of Cri '
been aged for 1/2Eﬁ1nutﬁ§rb&1§ﬁﬁked for 30 secondgriBed War Melgl kauce
aqueous test sOlution of ppm hardness and 100 ppm
- 22 19/6/4/5
_ Neodol 91-8/ALS/Betaine/ 20 41
' LMMEA
.34 19/4/4/5 : :
Neodol 91- 8/ALS/Beta1ne/ 17 37
Y LMMEA '
10. 35 19/2/4/5 -
Neodol 91-8/ALS/Betaine/ 17 _ 32
LMMEA - '
36 19/6/4/4
Neodol 91-8/ALS/Betaine/ 17 36
LMMEA
37 19/6/4/3
Neodol 91- 8/ALS/Beta1ne/ 16 32
LMMEA
38 34 L
Neodol 91-8 _ 3 7

ol

tic

15.

Amounts as low as 2% anionic surfactant
(Example 35), exhibit good performance and amounts
20. as low as 3% ethanolamide (Example 37) exhibit good
. performance, particularly as compared with a composi-
U/ tion containing.34% by weight of Néodol 91-8 nonionic
detergent. | '

The nonionic surfactant-based formulation

25. offers the following benefits 'in addition to similar
or better performance:

Eliminates the potential dioxane toxicity
problem associated with manufacture of alkanol
ethoxamer-sulphates:; :

30. Leaves more possibilities for fufthe:

improvement in mildness:;



kK

10. alkalinity which contains 0.1%detergent and is inmediately
transferred to an ice-water bath to stop the soil renoving process. T

unrenoved soil is solidified on the plate which is air dried and % SR (Soil
Renmoval ) is calculated as: 15. Amobunt of Soil Renoved % SR = o
X 100% Ori gi nal Amount of Soil 20. TABLE 6 Static
Soak Test Ex. Det er gent ) -% of Soil Reroval 39 .
Commerci al LDLD Leadi ng /33<§'rand Aa 25. 40 Comrer ci al
LDLD Leadi ng 54 Brand Bb 41 Neodol 91-8 (30% Al)

2.5 42 Neodol 23-6.5 230%)A2) . .19 43 16/ 6/ 4/ 3 30. .
N 91- 8/ ALS/ BEc/ LMVEA-®3Ves more room Lor £ostrsavifigg)4/3 N

91- 8/ ALS/ BEc/ LMDEA Soil removal performante, asl@nl(Fwalation of :
91-8/ AECS(3) /L : . s gqt. T a) Cont ai ns
17% of sodi um do ggwggr_\zegr?é?éﬁpﬁ orf—?ra?ce},s}lf 00 aonc#o uArﬁ%C?%Z C15 al kyl

tri et henoxy et haPPdirphion.adg SUPETifon thy &keiawmipkafichs drresentlyy)

Cont ai ns_appr oxpRBLRkY mh2%eel akehbwrlliyr TRIIRN®Y Ushidlg &f hevasil phate, 8%

of Cl2-Cl4 ethenoxx, . - .
soaking test. A soil-containing plate (0.5 g of

CriscoR soil) which has been aged for 1 l/2_minutes
is soaked for 30 seconds in a warm (50°C) aqueous
test solution of 150 ppm hardness and 100 ppm

10. alkalinity which contains 0.1% detergent and is W,
immediately transferred to an ice-water bath to stop
the soil removing process. The unremoved soil is
solidified on the plate which is air dried and § SR

(Scil Removal) is calculated as:

15.
Amount of Scil Removed
%2 SR = X 100% .
| Original Amount of Soil
20. : TABLE 6
| Static Soak Test .
Ex. ~Detergent : % of Soil Removal
39 Commercial LDLD Leading 33 o’
_ Brand A2 ' -
25, 40 Commercial LDLD Leading - 54
 Brand Bb. '
41 Neodol 291-8 (30% AI) 2.5
42 Neodol 23-6.5 (30% AI) : 19
43 16/6/4/3
30. N 91-8/ALS/BEC/LMMEA . 73
44 16/6/4/3
N 91-8/ALS/BES/LMDEA . 56

45 16/10/3
' N 91-8/AER0OS(3)/LMMEA 50



(I) ether sulphate 3% amoni um | auryl sul phate, 5% | auryl dinmethyl am ne
oxi de, 1% al kyl glyceryl ether sul phonate and 1% of nonionic. 10 c) BE

[err] “al kyl ami dopropy!l dinmethyl betaine. It is also noted that
conparatlve Exanpl e 45 which contains the ethoxylated al kyl ether sul phates
exhi bits poorer soil. renoval results than Exanples 43 and 44 which are
representative of the present 15 invention. The present invention is also
suitable for laundry application when high, ﬂgﬁhlng is desirable such as in
t he case of hand washing. Gly soil detergéncy per formance, as an eval ua-
20 tion of conparative cleaning efficiency for laundry application, is
shown in Table 7. A nunber of dacron/cotton swatches of 65/35 fabric

content are soil egopash o3 d@S & the follomnng soil s on separate swatches
and | abel | ed acco 1. QT/E -_oleic
aci d/ Tri ol ene/ Ei cggenea?n"-al?ﬁm 178 of, saddiom &qdeyylg@ﬂgﬁne SRS sebum
4. Nujol (Regi Et aFkt@d nade tMamltorri uM mi( @ la1khhe tet&waéttq{aﬁmla; féﬂ/b%{med in
2 or o0t omet o DUSkSlyadd aciolsAl 1A 50 AP Ailersan per [1ire tap
fromthe bucket amd ri Coettadinish appircximiatre ] ydlisad o CE}_MQ{ Qalwd-the
EgLLﬁgé?hceThe hi he%gégyigﬁgghg ég?%g*%éfggr% eterg 3g%§¥% Iy a
di fference of abogﬂ)zeﬁaer sulphat 3% ammonium lauryl sulohate,
lauryl dimethyl amine oxide, 1% alkyl glyceryl ether
sulphonate and l% of nonlonlc.
10 ¢) BE - Cg-Cig alkylamidopropyl dlmethyl betaine.
It is also noted that comparative Example 45
which contains the ethoxylated alkyl ether sulphates
exhibits poorer soil removal results than Examples
43 and 44 which are representative of the present
15 invention. o
The present invention is also suitable for
laundry application when high foaming is desirable
such as in the case of hand washing.
_ Oily soil detasrgency performance, as an evalua-
20 tion of comparative cleaning efficiency for laundry
appiication,_is shown in Table 7. A number of
- | dacron/cotton swatches of 65/35 fabric content are
soiled with 3 drops of the following soils on
separate swatches and labelled accordingly:
25 1. O/T/% - oleic acid/Triolene/Zicogens
2. DMO - dirty motor oil
3. Sebum - Spanjylers sebum
4. Nujol (Registered Trade Mark) - Mineral oil.
The swatches are washed in a tergotometer bucket,
30 containing 0.96 gms detergent per litre tap water at



units is si gni ficant because it can be perceived by the eye. TABLE 7 10.

Ol Soil Detergency Rd Ex. Detergent .Sebum DMO OT/ &
Nuj ol 46 Typi cal Laundry 76.1 41.1 61.6 69.2 Liquid Brand A ;
32/ 7 15. N25- 711/ LDBS12 47 Typical Laundry 73. 7 43.5
62..0 67.6 Liquid Brand B 18/16/1 AECS(2)/LDBS/ CDEA13 20 48 16/ 6/ 4/ 3
73.3 40.03 65.7 70.0 N23-6.5/ ALS/ MVEA 49 16/ 6/ 4/ 3
74. 4 41. 4 65. 4 70. 0 N91-8/ALS/ BE/ 50 16/ 10/ 3
72.5 42. 3 62. 0 67.9 N91-8/LDBS/ LMMEA 25. 51 16/ 10/ 3
72.2 43.7 62. 0 68.4 N91-8/LTBS/ LMMVEA 52 16/ 6/ 4/ 3 72. 7
39.3 64.7 68. 3 N91-8/ ALS/ BE/ LMDEA 53 16/ 10/ 3 71.8
38.8 61.1 &9OR Femperatung foTaAtkest HITMvER ThBt B¢abrhespRrEe7 11
Neodol et hoxy| aledcv@dl FrdmGhe SuBKaNamK tingsduUpFtivetol®@| Rabr £12- C15
ali phatic alcogohed in a dryer, and the reflectance, Rd, of each
swatch is read, using a Macbeth or Radio Shack
5. computer. The higher Rd value indicates better
detergency and generally a difference'of about 2 rd
unlts is significant because it can be percelved by
the eye. '
| TABLE 7
10. Oil S¢©il Detergency
| Rd
Ex. Detergent | Sebum DMO O/T/E Nujol
46 Typical Laundry 76.1 41.1 61.6 69.2
Liquid Brand A : '
32/7
15. N25- 711/1.pBs12
47 Typlcal_Laundry 73.7 43.5 62.0 67.6
Liquid Brand B ' :
18/16/1
AEOS(2)/LDBS/CDEAL3
20 a8 16/6/4/3 73.3  40.03 65.7 70.0
. N23-6.5/ALS/BE/LMMEA : "
49 16/6/4/3 74.4 41.4 65.4 70.0 C
N91-8/ALS/BE/LMMEA | . o/
50  16/10/3 72.5 42.3 62.0 67.9
N91-8/LDBS/LMMEA : :
25.
51 16/10/3 72.2 43.7 62.0 68.4
N91-8/LTBS/LMMEA _ - :
52 16/6/4/3 72.7 39.3 64.7 68.3
N91-8/ALS/BE/LMDEA :
5. 53 16/10/3 71.8  38.8 6l.1 68.2

N91-8/AEOS(3)/LMMEA



12 Linear sodium dodecyl benzene sul phate. 5. 13 Cocodi et hanol am de. This
Table.zﬁplearly shows the superior deter- gency of Exanples 48, 49 and 52
representing the present invention against 0/ T/E and Nujol soil, as 10.
wel | as the. conparabl e detergency agai nst Sebum and DMD soils despite a
| esser .total active detergent concentration than comercially avail able
detergents (i.e. 29% in Exanples 48, 49 and_52 vs. 39% and 33% i n Exanpl es
46 and 47). It is also noted that the 15. D ssion of the betaine from
conposi tions otherwi se in accordance with the present invention (Exanples
-50 and 51) gives poorer detergency results with reference to Sebum O/ T/E
and Nujol soils. The use of the ethoxyl ated ether sul phates which are 20.
excluded fromthe ¥otgs obn dfalmbe c7 surfactants utiIized'in t he present
i-nvention yield poarery oSl L]+ L rese
conpositions. The mild ﬁ%%%g%r% e§%§f£€3n§%%%%?§1% Ased ggYS?neggﬁfgeof t he
present invention is CS%QRQW.BﬁBWNDL% 95.C17aBi psaBiphat &c ateabolhe in
vi vo skin '”'tatldmtlﬁﬁieé)f‘ B 1GR PbdScyl MobhEeRyi BePoRAget eSt, the
abdonmen is shaved of éa#%{glor to the |n|t|at|on of the test, an
appropriate ¢ ncentrat eﬁhﬁp YHide i n water 30. selected fromthe
range of about 0_59620@6|s selected ‘33 for testing and 1 cc of the test
solution is applied to t as_.about, one inch,square on the
shaved abdomen of the tes an| $§§a4 %%ﬁf? sHows the superid? deter-
gency of Examples 48, 49 and 52 representing the

present invention against O/T/E and Nujol soil, as
10. well as the comparable detergency against‘Sebum'and
DMO soils despite a lesser total active detergent
concentration than commercially available detergents
(i.e. 29% in Examples 48, 49 and 52 vs. 39% and 33%
in Examples 46 and 47). It is also noted that the
15. omission of the betaine from compositions otherwise
in accordance with the present invention (Examples
50 and 51) gives poorer detergency resulte with
‘reference to Sebum, O/T/E and Nujol soils. The use
of the ethoxylated ether sulphates which are
20. excluded from the group of anionic surfactants
utilized in the present invention yield poorer deter-
U/ gent compositions than the present compositions. '

The mildness property of nonionic based deter-

gents of the present invention is clearly shown in
25. Tables 8 and 92, using the in vivo skin irritation
test on guinea pigs. '

In the guinea pig test, the abdomen is shaved
one day prior to the initiation of the test, an
appropriate concentration of the product in water

-30. selected from the range of about 0.5%-20% is selected



area is covered with a . patch which is renoved after 5. four hours. -The
foregoi ng procedure is repeated on the second and third days using .
different sites on the animal's abdomen. On the sixth day, any hair which °*
has grown.is renoved with a commercial hair renoving product and the test
animal is thoroughly 10. rinsed with water and dried. Four hours |ater

each of the test sites is rated by a skilR&l observer for irritation, i.e.
scal ing, redness, cracking and visible sores, on a scale of 0-4. Arating
of O corresponds to no irritation and a rating of 4 15. indicates visible

sores and cracking. The ultimate irritation value represents the average
of six ratings. A difference in rating of 0.5 is considered to be
significant. THeradestingsand iloms off detergest ssetutiordisnapphiedt est

contain 5%eth 0 7‘V:s&ﬁ§ SXS) in the
noni oni c based%’of%?rlul %@n%@i?%%%%g 1 eLgaBnl oénlegc}? ase‘%tp ‘&?&gfé 3?ABLE 8
Gui nea Pi g Der ¥ ehaves apdomen of the test animal. The said

Mean |rr|tat|08r5& isl RGRFRNLE th a patch which is removed SEQELS 2%
3% 54 19/ 6/ 4/ 4. Neodol ?Fl 8/€ALS/ Bet ai ne/ L 2.2* 30.

55  Conmerci alf°l‘_’5LBt9ulf§ad| qf.egoing groce ddure 3y ?1%%%&‘%?%@“ Not e
on Table 8 * StgalBecamﬂlﬁnﬂlEmmnaudéysnndxnghdmﬁiﬂzwmkcﬁlneédon

the animal's abdomen. On the sixth day, any hair
whlch has grown is removed with a commercial hair
removing product and the test animal is thoroughly . WV

10. rinsed with water and dried. Four hours later each
Qf the test sites is rated by a skilled observer for
irritation,_i.e. scaling, redness, cracking and
visible sores, on a scale of 0-4, A rating of O
corresponds to no irritation and a rating of 4

15. indicates visible sores and cracking. The ultimate
irritation value represents the average of six
ratings. A difference in rating of 0.5 is
-considered to be.significant. The aqueous solutions
of detergents utilized in gpis test contain 5% ethyl

20. alcohol and 7% sodium xylene sulphonate (SXS) in the
nonionic based formula and 3% SXS in the anionic

based formula. o’/
TABLE 8
Guinea Pig Dermal Irritation
25. Mean Irritation
Ex. Ingredients . Scores
2% 3%
54 19/6/4/4.5
Neodol 91-8/ALS/Betaine/LMMEA 1.3% 2.2%
30. 55 (;ommefcial LDLDP Leading Mild- 2.9 3.8

ness Brand



LDLD. TABLE 9 5 " @uinea Pig Dermal Irritation Mean

Irritathon Ex. Ingredients - Scores 2% conc. 3%
conc. 56 19/6/4/4.5 10 N9l - 9/ ALS/ Bet ai ne/ LMVEA 2.0

2.0** 57 19/2/4/5 - 0.66%* 2.0** N-91

-8/ ALS/ Bet ai ne/ LMVMEA 58 M | d Anionic based deter- 2.0 - 2.8

gentl 4 15 Notes on Table 8 14 16/6/4/3 AECS-6.5 EQ ALS/ Bet ai ne/ LMVEA **
Significantly different fromthe nmild ani S#c basad detergent (14). 20

The results of this test clearly show that all the nonionic based
detergents are significantly less irritating than the comrercial brand

| eading in mldness and the _anionic based detergent, wth Exanple 57 (Table
9) containing onﬂﬁEZ%EénEéﬂﬂﬁLﬁS surfactant being the least irritating
product at 2% comcegihaliifa@andQy 3i@eRidRcl £rdmP¥aMing RASEH Jf G duty

| i qui d det ergent cogﬁb ting essentially of as essential ingredients: A 8

to 30% of a water s I'e, ethoxylated, 5 ' nonionic surfactant as the
maj or detergent - TABLE 9 :

5 Guinea Pigy Dermal Irritation
Mean Irritation

Ex. Ingredients _ : Scoras
2% conc. 3% conc.

56 19/6/4/4.5

10 N91-8/ALS/Betaine/LMMEA 2.0 2.0%*
57 19/2/4/5 . . 0.66%*%* 2.0%*
N-91-8/AL3/Betaine/LMMEA :
58 4ild Anionic based deter- 2.0 2.8
gentl4 '
15  Notes on Table 8
14 16/6/4/3 AE0S-6.5 EOJ/ALS/3etaine/LMMZA
** Significantly different from the mild anionic
based detergent (14).
20 The results of this test clearly show that all
' the nonionic based detergents are significantly less
o/ irritating than the commercial brand leading in

mildness and the anionic based detergent, with
Example 57 (Table 9) containing only 2% anionic
25 surfactant being the least irritating product at 2%

concentration.

30



ingredient; B) 1 to 10% of a foam ng anionic surfactant selected fron1the
group consisting of water soluble organic sul phates and organic
sul phonat es; et hoxyl ated [err] al kyl ether polyethenoxy .
sul phat es; 0 a foam ng, water soluble, [err] alkyl am do
- propyl di net&ima#'lﬁ!ﬂ ) 0.5 to 8%wof a[err] fatty acid nono- 15

et hanol am de dlssolved IE}E) an aqueous vehicle, the sum
of A)-D) being fron11096to 55@6by melght t he conposition and the said
noni oni ¢ detergent being in excess of 50% by 20 wei ght of the said sum
2. A nonionic surfactant based, |ighteghitas |iquid detergent consisting
essentially of by weight (A 13%to 25% of a water sol uble nonionic 25
surfactant selected fromthe group consisting of primary and secondary

[err] al kanol condensates with 5 to 30 nol es of ethyl ene oxide, condensates
of [err] alkylphengl w 4 Y. condensat es of
[err] al kanol wt hcia h(ﬁ rho%m%bi?@ Q’Q’é&é 0{1@{1@ %ﬁwefﬁom de and propyl ene
oxi de haV|ng detyiqanmﬂqgnsrsnnng(ﬁs$§¢@i@hbyo&fd@5t©59¢opy¢bne oxi de from
2.5:1 to 4: %é 2Adi¥ls 2l kyl ene oxi de content of 60%to 85% by wei ght and
condensates o] to 30 ol'es_of et hyl ene oxide with sorbitan gono- and tr|-
5 C10- C20 al kandtlc & 3% @% hHATRF AP B B @tpoxylated,

3 nonionic surfactant as the major detergent

ingredient;

B) 1 to 10% of a foaming anionic surfactant
selected from the group consistingy of water soluble
organic sulphates and or3janic sulphonaﬁes. excluding

10 the ethoxylated Cg-Cjg alkyl ether polyethenoxy
sulphates;

C) 0.5 to 8% of a annlng, water soluble,
Cg-C1g alkyl amido propyl dimethyl betaine; and

D) 0.5 to 8% of a Cyg-C1g fatty acid mono-

15  ethanolamide foam stabilizer;
dissolved in

£) an aqueous vehicle, the sum of A)-D) beinjy
from 103 to 55% by weight of the composition and the
said nonionic detergent being in excess of 50% by

20 weight of th2 said sum. . _ o W/

2. A nonionic surfactant based, light duty,
liquid detergent consisting essentially of by weight
| (A) 13% to 25% of a water soluble nonionic
25 surfactant salected from the jroup consisting of
primary and secondary'C8~Cig alkanol condensates
with 3 to 30 moles of ethylene oxide, condensates of
Cg-C1g alkylphenol with 5 to 30 moles of ethylene
oxide, condensates of Cg-Cyp alkanol with a heteric
30 mixture of ethylene oxide and propylene oxide having



f5; (B 2%to 8% of a water-soluble anionic deter- gent selected fromthe
group iconsi sting of C8-Cl8 al kyl sul phates, [err] alkyl benzene sul phonates,
10 [err] paraffin sul phonates, Cl10-C24 al pha ol efin sul phonates, [err]

al kyl sul phoacetates; [err] alkyl sulphosuccinglgtEELQLS*_LB~Eﬁ8"atyI

I sethionates and [err] acyl taurates; (C) 2% to 6% of .a foan wat er

sol uble, 15 [err] alkyl am do propyl dinethyl m“ m %\%‘go 6% of a
Cl2--Cl4 fatty acid nono- ethanolam de fo stabﬂ“\m i ed in (E
an aqueous medi um the sumof A-D being 20 from*20%t'o 40% by wei ght of
t he conposition and the said nonionic detergent being in excess of 50% by

wei ght of the said sum 3. A liquid detergent conposition as clained 25
in Jaim1l or CRawpighthirat i @fuethyliep®iiderto Praryss WXk ght of a

39' uﬁi gizi ng ?EQQtolnﬁQ'.@:tle(iof rzx{).rnbltabﬂ &fca&agpnﬁi liélflgakojlx{@é r&qﬁ@l@% and
benzone. sul phonate SR ET PN ISHt dSREERHRRDIL 2 50 [Tdui o
det er gent conpoaionje(yﬁcffse(ﬂ(;qdnm idxi(aeaimhlﬂm szpmitBZia?ﬂ'gnd»t&leifhr&i_ haxgﬂ- eirsent
Composi 1107 a5 Shay hep PR 2o Fe% v o P S o <
(B) 2% to 8% of a water-soluble anionic deter-
gent salected from the group consisting o2f Cg-Cig
alkyl sulphates,: Cg-C;g alkylbenzene sulphonates, _
10 Cy0-Cop paraffin sulphonates, Cyg-Cy4 alpha olefin
sulphonates, Cg-C;g alkyl sulphoacetates; Cg-C;g
alkyl sulphosuccinate esters, Cg-Cig acyl
isethionates and Cg-C;g acyl taurates:;
(C) 2% to 6% o2f a foaming, water soluble,
15 Cg-Cjg alkyl amido propyl dimethyl betaine:
(D) 2% to 6% of a Cj3-Ci4 fatty acid mono-
ethanolamide foam stabilizer: '
solubilized in
(E) an aqueous medium; the sum of A-D beingy
20 from 20% to 40% by weight of the composition and the
said nonionic detergent being in excess of 50% by

U/ _ weight-éf the said sum. .

3. A liquid detergyent composition as claimed
25 in Claim 1 or Claim 2 which includes, in addition,
13 to 15% by weight of a solubilizing agent selected
from the group consisting of Cy-C3 mond- and di-
hydroxy alkanols, water soluble salts of C;-C3 alkyl
substituted benzene sulphonate hydrotropes and

p 30 mixtures thereof.

4. A liquid detergent composition as claimed
in Claim 1, 2 or 3 in which ethanol is present in
the amount of 5% by weight or less.



surfactant is a c%ndensate of a primary [err] .alk wi th 5-30 nol es of
et hyl ene oxi de. 6. Aliquid detergent conposit on as claimed in any.one
of Clainms 1 to 5 in which the said anionic detergent is selected fromthe
group consisting of ferri—atkyt sul phates, [err] al kyl- 10. benzene

sul phonat es, ul phonates and [err] al pha ol efin sul phonat es.
7. Aliquid,mml mﬁmiﬂ% tion as claig.g in any one of Clains 1 to 6 in
whi ch t he nonlom|CL actant i's pr nt in an amount of 16%to 22%
by weight, the said anionic detergent is present in an amunt of 3%to 6%
by wei ght and each of the said betaine and the said fatty acid al kanol am de
are present in an anount of 2%to 6% by weight. 20. 8. A I|qU|d detergent
conposition as clai med.i nrahyqvid Srtergens compOP iiioth ashGifdared i n
addition, 1%to M@ya!\ﬁl ﬂhtzof 358 UM nPRhASH li'i@eorsatlrd @idars samoni um
formate. 25. 9. A [iquid det gent _conposition as .cla ngp any one of
Claims | to 8 |ns%#§ tank éﬁl 8 HSHPSH?E"&ef’ér&eWWIX &é]élﬁsate of a
primary Ca- Cl18 slkanol with 5-30 nbles of ethyleme @xidk. the 30. sai d
ani onic d ergent is a [err] alkyl sulphate. 38 10. A liquid detergent

conposition®as claimed in Caim1l substantially as specifically described
6. A liquid detergent composition as claimed

in any one of Claims 1 to 5 in which the said

anionic detergent is selected from the group

consisting of Cy3-Cig alkyl sulphates, C;g-Cis alkyl- . W,
10. benzene sulphonates, Cj;3-Ci7 paraffin sulphonates

and C12—C18 alpha olefin sulphonates.

7. A liquid detergent composition as claimed
in any one of Claims 1 to 6 in which the nonionic
15. surfactant is present in an amount of 16% to 22% by
weight, the said anionic detergent is present in an
amount of 3% to 6% by weight and each of the said
betaine and the said fatty acid alkanolamide are

present in an amount of 2% to 6% by weight.

20.
8. A liquid detergent composition as claimed
in any one of Claims 1 to 7 which includes, in o/
addition, 1% to 5% by weight of sodium, potassium or
triethanolammonium formate. '
25,

9. A liquid detergent composition as claimed
in any one of Claims 1 to 8 in which the said
nonionic detergent is a condensate of a primary Cg-
Cis alkanol with 5-30 moles of ethylene oxide, the

30. said anionic detergent is a Cj3-Cig alkyl sulphate.

&



ﬁereinrmdth referencg—to t he acconpanyi ng exanpl es. ér 11. A nethod
f preparing the liqhid detergent as clainmed in any ®ne of the preceding
alalns whi ch conprises the steps of first m xing the-sald-nonionic
surfactant with the solubilizing agent, sequentially addlnﬂ"mnth agi tation

t he sai-d ani onic 10. surfactant, the said betalne a aC|d
al kanol am de, and lastly adding with agftatidﬁ t he f mater
to forman aqueous solution of the nonionic based surfactant conp05|t|oa
15. 12. A liquid detergent as clainmed in any one of Clainms 1 to 10
when made by a nethod as claimed in Claim11. 20.

10. A liquid detergent composition as claimed
in Claim 1 substantially as specifically described
herein with reference to the accompanying examples.

5. 11. A method of preparing the liquid detergent
as claimed in any one of the preceding claims which
comprises the steps of first mixing the said
nonionic surfactant with the solubilizing'agent,
sequentially adding with agitation the said anionic

10. sur factant, the said betaine and the said fatty acid
alkanolamide, and lastly adding with agitation, the
formula amount of water to form an agueocus solution

of the nonionic based surfactant composition.

15. 12, A liquid detergent as claimed in any one
of Claims 1 to 10 when made by a method as claimed
in Claim 11.

20.



