2170816 ( " CONCENTRATED SI NGLE- PHASE BUI LT LI QUI D DETERGENT
.COVPCSI TI ON' The present invention relates ta concentrated aqueous, built

‘l #dui d detergent conp03|t|ons suitable for’ Iaundty or pre-soak

formul ations. Moire particu*arly, it relates to*aqueous built liquid
‘detergent 5. conpositions which are highly concentrated in surfactant and

~ puilder and are provi ded as hono- geneous, clear single-phase liquid

solutions. The formul ati on of concentrated built aqueous z]atqgr[g f er gent
conpositions has been a comercial 10. objective in the 8 art in
recent years. It is generally required that such conpositions provide good
det er gency - at Iowprodu@to ?#A EPlﬁﬁNﬁﬁErmﬁﬂﬁﬁtBUIEMtaln water as the
princi pal solvent and arg f ! EON'! gl e- phase sol utions
15. which provide Iong-terntshelf I|fe mnthout undergO|ng phase separati on.

Convent i onal quuid detergent conpositions contalnlng a detergency buil der
are generally n % %%§10ncentrated That -i s, are formul'ated as
relatively dilu SATFBRCB TS at%is?QJ cgR¥Takedhe buil der

and surf acagueous ,t fipda i11it0 Wi bpueiodpdst érgent Teomp®s idel oie siebtablledet er -

gency, rel % 1 o] rodygt are. p eded in the -
bath. The téé#miéﬁoﬁc%t %gtbc%] ga%%sgérﬁé%ggggl’%f er s o B2E T’ﬁﬂl d det ergent
conp03|t|oh%rﬁﬁvchtCS#Hﬂﬂﬁﬂ(kpe#QQeousebdeﬂergemmwdudetewgdntt

conceyt r at é&# egwtwnentwﬂl%r@bé% %% l§UEpn'c':'%(iiﬂ: ated dmsh' ng conditions,

nanel y about m detergent co tion per standard wash | oad (about
17 U.S. gaf®b §ctant and bullder and are prov1ded as homo- '

geneous, clear single-phase liquid solutions. £,
o/ The formulation of concentrated built aqueous (j
liquid detergent compositioné has been a commercial
10. objective in the detergent art in recent years. It
is generally required that such compositions provide
good detergency at low product eoncentration in the
bath, contain water as the principal solvent and are
in the form of homogeneous single-phase solutions
15. which provide long-term shelf life without undergoing
phase separation. Conventional liquid detergent
compositions containing a detergency builder are
generally not highly concentrated. That is, they are’
formulated as relatively dilute aqueous solutions so
20. as to solubilize the builder and surfactant in the {
liquid composition} To provide the desired deter-
gency, relatively high concentrations of such product
are needed in the bath.
The term "concentrated” as used herein refers to
25, liquid detergent compositions which can provide
effective detergency at a product concentration
equivalent to about "1/4 cup" under U.S. washing
conditions, namely about 60 ml of detergent composi-
tion per standard wash load (about 17 U.S. gallons
30. (64 litres) for a top loading washing machine), which



30. (64 litres) for a'top | oadi ng washi ng machi ne), which 2. corresponds
.to a concentration of -about 0.1% of the |iquid.detergent conposition in the
wash bath. To achieve a commercially aceptable | evel of detergency at such

Iomcp[oduct concentration, it is necessary 5. that a high proportion of
the/detergent conposition be conprised aof active ingredients, notably,
iqifactant and builder. Thus, the term"concentrated" |iquid detergent as

used herein, is defined as a detergent conposition which contains no nore
t¥Iran 10. about 65% by weight, of water. As a practical matter, it is

I nportant that water is used as the principal, if not the sole, solvent in-
such concentrated Iiguid de erggnt conposi - ti.,on, avoiding the use of

costly sol vents sufR*48SP8NAS 0.3 gconcentyatiian I 1ahedt fi ¥ =t eblent.
conposi - tions destightd Hetergeatntcamposiitioct Minnuhabhaish 3584 Nat eTo by

: i - 0 o :
ordinarily preferrsaniagecs’ oilierRadhns b Lo el of 43t Srdeney® 0 -
known in the art. #bweuch, lpwcpuoduct icondentirtasd ol Uit |id ynededsatyler and
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excess of 65% andP®f cempEisaigRiascsive Hporedjlentsmmotabikequently, an

“alkyl ene glycol cosugeh¥edhti 8ndSBdi1Ae2NNaR%d, NPl ItdomlediFateq

| ' liquid detergent as used herein, is defined as a

- detergent composition which contains no more than
10. about 65%, by weight, of water.
As a practical matter, it is important that
water is_used'as the principal, if not the sole,
solvent in such concentrated liquid detergent composi-
tion, avoiding-the use of costly solvents such as

15. glycols.  Accordingly, the liquid detergent composi-

tions described herein contain at a minimum about 35%
water, by weight of the liquid composition, a water -
content of about 45% to 60% being ordinarily
-preferred. ' | '

20. - Built liquid detergent compositions'are known in

the art. However, because of the limited solubility

_ of builder and surfactant in water, such detergent

T ' compositions are generally prepared as relatively
) | dilute aqueous compositions containing for the most

25, part in excess of 65%, and often as high as 93%, by
weight, water. Frequently, an alkyléne glycol co-

Yy

solvent is used to enhance the solubility of the
built detergent composition. In those aqueous

compositions which contain less than 65% water, the
30. proportion of builder is generally kept low, i.e. no



built detergent conposition. In those aqueous conpositions which contain
_Iess than 65% water, the 30. proportion of builder is generally kept |ow *
‘i.e. no 3. greater t han about 10% by weirght; so as to enhance the
solubility of the built detergent in water. To provide acceptable

det ergency when used under standard U S. -washi ng conditions,.such known

l'i quid 5. conpositions are conventignally used at product concentrations,
substantiall.y above the "1/4 cup" conCéntration (about 0.1% by weight) atx,w~
which the |iquid detergent conpositions of.the present i nvention are _
effective. Mreover, the conventional 10. detergent conposi-tions-are _
generally in the fornlof enul si ons_or suspensions rather than form ng clear
honogeneo@¥ eadier i dhan bt a2 @t st BY| Wwedghitnssopigs & @nhanden.. The

det er gent mdnmﬁ%ﬁrtﬂe%umy §eté§ eBat A wWiter3, 945, 662 to
Marti nsson et and U.'S §77 to Borchert et al are

i | | ust r at BRROYHAS REGERTAP g?tget?ﬁge%ﬁ whea,nsed Andedt ent di scl oses an
aqgeous F@ﬁm@rﬁd aD.rs)h ﬁ&wisnﬂngoebadﬂtﬁlgnﬁf?nls&&w kb atiajuiad det er gent s L
an pol vy osbha osition 1Is b
desc?’l *bed cc&ﬁoasﬂ{)ihogn%@é ‘g?v {al‘ﬁ@igtyki?‘ngﬂe%l ?&ﬂ%o the solvent. The -
Bor chert etordentatatrionissubstantiahbyphbovef the Milgdi cugdt er gent conposi -
Lion cont AdNhIdd A CUbEEr 0204 SHUT RGLERE)! Ae? whilchRiR - ol Vool

sol vent. unt water 1'n eac
: liquid detergent compositions of the present

invention are effective. Moreover, the conventional N
10. detergent compositions are generally in thé-forﬁ“of | u\)'
emulsions or suspensions rather than forming clear '
homogeneous solutions: which are stable agalnst phase
separation. '
The detergent compositions described in U. SQ
15. Patent No. 3,912,662 to Martinsson et al and U. S, .
Patent No. 4,021,377 to Borchert et al are '
illustrative of the prior art. The Martinsson ét al
p&tent_diséloées an aqueous detergent composition
containing nonionic and betaine detergents and a poly-
20. 'phosphate builder. In Example 1, a composition is '
| described containing 66% water and 12% alkylene
glycol as the solvent. The Borchert et al patent
describes a phosphate-free liquid -detergent composi—
tion containing citrate builder and surfactant in a
25. water-glycol solvent. The amount of water in_each'of'
the seven compositions disclosed in Table 1 of the - e
'_patent is less than 26%, by weight, the major portlon ‘ _
of the solvent being an alkylene glycol. :"' ' _ el
Consequently, the ability to provide an economical
30. 1liquid detergent composition which utilizes water as



t he seven conpositions disclosed in Table 1 of the patent is less than 26%
. by . wejght, the major portion of the solvent being.an al kyl ene gl ycol. :
Consequently, the ability to provide an econom cal 30. |iquid detergent
conposi ti:on which utilizes water as 4. the principal solvent yet is in
thesform of a concentrated cl ear singlesphase solution remains as a problem
“yet~to be overcone in formulating a comrercially acceptable built :
“Qancentrated liquid 5. detergent conposition. "The present invention
“provi des a concentrated aqueous singl e-phase honpgeneous built 1iquid
deter- gent conposition conprising: (a) fromabout 15 to 18% by weight, of
a 10. wat er - sol ubl e non- phosphate detergent builder salt; (b) from
about 15 to 23% Hhewegincipal ssalventeyatt iseinofhenifergeass gent conpound
which is the condeisiddwirPEedueiet EiEﬁlg-Eﬁhgé_ gbihtion rema8iY A%
oxi-de with one nole of an aliphatic al cohol Containing 12 to 15 carbon
atons: (c) from alRRRPLER o¥ed, tRyLRcPYRFCOBe dp FREBMLZ dNg hoteric
det er gent conpounc:csugheard £ah Iy Oflc &8Pt §bREPDALNEI EbnEenera?®dd liquid (i)
.<betaine deter ent‘io ounds having.éhe structure: [err] (ii) alkyl am do
bet ai ne det ergent %#%kﬁﬁ&& composition.
The present invention provides a concentrated

aqueous single-phase homogeneous built liquid deter-

=

gent -composition comprising:
(a) £from about 15 to 18%, by weight, of a
10. water-soluble non-phosphate detergent builder
salt; - : ' ]

(b) from about 15 to 23%, by weight, of a
surface active nonionic detergent compound which
is the condensation product of 5 to 9 moles of

15, ethylene oxide with one mole of an aliphatic
alcohol containing 12 to 15 carbon atoms;

(c) from about 1 to 6%, by weight, of at
least one amphoteric detergent compbund selected
from the group consisting of a

20. (i) betaine detergent compounds having the
structure: ' -
R2

- Rl—cHy—N*—R%—C00~; and
25. | 1 |
o R3 |
(ii) alkyl amido betaine detergent compounds
- - having the structure: | |

1

RrR2

o

Rl —C—NH—~R5—N*+—R%—C00™

R3



havi ng the structure: [err] 5. wherein [err] represents an al kyl group
~or a mixture of alkyl groups containing 9 to 13 carbon atons, R2 and R3 .
each i-ndependently represent a nmethyl or an ethyl group, and R4 and 5 '
R5 each i ndependently represent a nethyl ene, ethylene or propyl ene radical;
(d) fromabout 5 to 8% by weight, of a solubilizer selected fromthe group
consisting of alkali netal salts of i) nonyl succinic 10 anhydri de
‘and (ii) nonyl maleic anhydride; and {e) fromabout 35 to 65% by weight, . ..
water. In accordance with the process aspects of the present invention, §*’v
| aundering of stained and/or soiled materials is effected by contacting
such 15 materi al s mﬁ&h an aqueous sol ution-of the above- defined liquid
det ergent conPBEFELSNRUFSRIEISRED AN talk i FrABPePeAt conpositions known
in the art, th¢xeQrRODIEt alky10fgidiHPrASEYiAINgNYi €5 ¢gntain a high
concentration_of builger angggo syr f act ant %et e iharacteristically'_
clear, singleS2pRY8e2f8MSgeReofnE At LiSAH: IRFePeRIRNbAYsi cal |y stabl e over
prol onged pertegsesénst ar mgthyld oxvern ety ¢poge; odnderRPenaure. The
pamti cul ar cogbi Qaznt is f 1,QNI [ n tergents with non- 25 “a
_ phgsphate buiﬁgeggggl #ggﬁggsnc#gﬁ&iﬁ'zrgeﬂ%% Cgél"d’ﬁﬁggygfﬁﬁ’the present
i nventi on unefph¥leaeyotopropvdene radical; = ' _
(d) from about 5 to 8%, by weight, of a -

solubilizer selected from the group consisting

e

_ ~ of alkali metal salts of (i) nonyl succinic
10 - anhydride and (ii) nonyl maleic anhydride; and
(e) from about 35 to 65%, by weight, water.
In accotdanpe with the process aspects of the
present invention, laundering of stained and/or
soiled materials is effected by contacting such’
15 materials with an aqueous solution of the above-
defined liquid detergent composition. - '
Unlike the built liquid detergent.compositions
known in the art,'the compositions of the present
_ invention contain a high concentration of builder and
20 surfactant yet are charactetistically clear, single-
phase homogeneous solutions which are physically
stable over prolonged periods of storage and over a.
wide rande of temperature. The particular combina- E N
tions of nonionic and betaine detergents with non-
25 ~phosphate builder salt and solubilizer in accordance
with the present invention unexpectedly form clear
single—phaée aqueous solutions, highly concentratéd
in both surfactant and builder. From a commercial
standpoint, the compositions of the present invention
30 are particularly advantageous insofar as they are

35



si ngl e- phase aqueous sol utions, highly concentrated in both surfactant and
. bui.lder. Froma commerci‘al standpoint, the canpositions of the present

i nvention 30 are particul arly‘advant ageous insofar as they are 35 6.
phosphate-fxee in conformty with governmental regulations in many areas
whi€h prohi bit the use of phosphate-containing detergents; they are
‘Telatlvely economcal to fornulate in that thgy utilize water as 5. t he
pﬁln0|pal sol vent and avoid the use of costly to- solvents such as al kyl ene
"gHycols in other than minor anounts; they provide effective detergency at

| ow product concentrations in the mash bath, notably at a so-called 1/4 cup
concentration, a desirably Iow 10. concentration under U S. washing

condi tions; and t Rhpsphatemirpscuscenfornbhy, withi doMgrpmebtads of non-

uniformty and ph%%a&%%%%&ﬁéCHhfﬁéﬁ?'éiégsWhﬁbcﬁ“ﬁréh@ﬁiﬂetﬁﬂduﬁ%ﬁd¥
enmul si ons and di sper'signs. The noni gni c_det ergent conpound in the |i |d

15. det er gent comﬁhﬂﬁﬂﬂﬁﬁ?(ﬂ°4#ﬂ}$ﬁ%%éﬁ?t?ﬁgﬁﬂFFontHﬁY éSﬁsFF@GFéV
about 15 to 23% abruiciBly fdsmmﬂa?té01ﬂ9%abytneyghtnefzet e teat %rsgent

«conposition, and t hoteric d ent o] raII var from
Coobt 1 to bdhe pr 6 HIAPSTERT ATt Hyd Spvotiortn, usfr OF Bret 1y b
conp03|t|ons Thesolstexitis/ surtolad salybend glytdisainr ovbetri ahadt minor

detergents | IeniRldit ey Nibbal Ner AOBKIYeOhoRULLARL, 38! Lol oved

The hlgher t he bu er concen I oNS W
product concentrations” in the wash bath, notably at a

so-called 1/4 cﬁp concentration, a desirably low
10, concentration under U.S. washing conditions; and they
are homogeneous solutions, avoiding problems of non-
uniformity and phase separation associated with the
storage and use of emulsions and dispersions.
' The nonionic detergent compound in the liquid
15, detergent compositions of the present invention may
constitute from about 15 to 23%, and preferably from
17 to 19%, by weight, of the detergent'éomposition,
‘and the‘amphoteric detergent compound will generally
. vary from about 1 to 6%, preferably from 2 to 4%, by
20. weight, of such compositions. The relative amounts
of each.of the aforementioned detergents is generally
. determined by the amount of builder salt employed.
N ' The higher the builder concentrations within the
' range of 15 to 18%, the lower the maximum concentra-
25, tion of nonionic détergent which may be employed in
the composition and still form a stable single-phase
solution. Conversely, at higher concentrations of
builder salt, the concentration of amphoteric deter-

Al

gent and solubilizer is preferably increased within
30. the ranges of concentration set forth above so as to



range of 15 to 18% the | ower the maxi mum concentra- 25. tion of nonionic
det'ergent which may be enployed in the conposition and still forma stable
'singl e-phase sol uticon. Conversely, at higher concentrations of builder

salt, the concentration of anphoteric deter- gent and solubilizer is
preferably I ncreased within 30. the ranges of concentration set forth above

so as to 7. solubilize the mixture,and forma clear single-phase
“solution having the requisite detergeZCy Thus, for exanple, at a bU|Ideru;P~
concentration of about 17% or above, the preferred concentration of : .
noni oni ¢ 5. surfactant is fromabout 16 to 18% the anphoteric detergent"

is fromabout 2 to 4% and nost desirably at |east 3% and the
concent r at§@kaRi L ize ubhe| Réktuzeapodt formo agrleny  pngkenphse bei ng by

vei ght of Jde.¢ Pbil n&PIRgStheOReqhisite detHIendy hetpg, Honggpi ¢ det er gent
empl oyed in the practice of the present invention is specific to those

conpounds %ﬁ‘%ﬂ’ﬂ-%r 2t h3 PBhAERSaCPBReBtEAFdCT LT ARPUE b{ £0Bf et hyl ené
oxi de w t haiwe) | Phét peedbeobal condeaittatd oh’ 3O ndnieiiwn atons. The.15.

aliphatic al co hoI referably a. straight _chai alc and nost . S
pr ef et-abl ys‘i”% %’P? Pﬁl BRBI a%f’u’n"r;' Fg tL‘Lﬁér' Pg?‘?ﬁ?l‘b"%n aver age of
12 to 13(ﬂgﬁnrgembnrspﬁromnhboutTEetnunﬂeranaemdqﬁeﬂesxnabmygroups per '

?Iglegr SI e?laé-'oqﬂac‘i&o{ Ngr‘k) éé gﬁgr §éﬁgggg1tt %&egﬁfgtsgr ecPlllr GA\Fr\fgr k) 25- 7 are

part|cm;yaqOut to 8%, all percentages belng by welght of the

L™

total compos1tlon._- : N
10. The synthetic nonionic detergent employed in the U
- practice of the present invention is specific.to |
those compounds which are the condensation product of
5 to 9 moles of ethylene oxide with an aliphatic -
alcohol containing 12 to 15 carbon atoms. The _
15. aliphatic alcohol is preferably a straight chain
alcohol, and most preferably is a fatty alcohol or
mixture thereof containing an average of 12 to 13
carbon atoms per mole. The number of ethylene oxide
groups per mole of alcohol preferably averages about
20. 6.5 or 7. Neodol (Registered Trade Mark) 23-6.5 and
Neodol (Registered Trade Mark) 25-7 are particularly*
preferred for use herein, both of such products belng
nade by Shell Chemical Company, Inc. ' :
The amphoteric detergent compounds most useful
25. in the eompositions of the present invention are the
betaine and alkyl amido betaine detergent compounds o o ._ L m
hav1ng the following structures: . ' | |
(i) = betaine : S - _ .
rR2
30. _ " -
" Rl—CHy—Nt—R = C00 ang

RrR3



1

preferred for use herein, both of such products being made by Shel
.Cheri-cal Conpany, Inc. The anphoteric detergent conpounds nost useful 25.
in the conpositions of the present invention are the betaine and al kyl
am do bet ai ne detergent conpounds having the follow ng structures: (i)

betaine R2 30. [err] 8. (ii) alkyl ami do betaine [err] wherein in each
0k _the .above structures [err] represents an alkyl chain or a mixture of
kKyls 10 ' containing 9 to 13 cafdron atoms; R2 and R3 each

‘i'fdependently represent a nethyl or an ethyl group; and R4 and R5 each

I ndependently represent a nethyl ene, ethylene or propylene radical. 15

When [err] is a mxture of alkyls of varying chain length, it is preferred
that such mxture be(dddpradkglpaeddo betEinef alkyls having 9 to 13
carbon atons, although it is suff|C|ent al bgjx less preferred, if only t he
pr edom nant aIkyI in the 20 ture contalns 9 to 13 carbon atons and

. the remai ning al kyl chains are ou side of sugh range. [err] is preferably

derived from coconut oil. R2- §nd_ %@Q4§5347¥ﬂﬁ941nﬁ654 groups and R4 is

5

wherein in each of the above structures Rl
‘'répresents an alkyl chain or a mixture of alkyls
g¢/ | 10. ‘containing 9 to 13 carbon atoms; R2 and R3 each
independently represent a methyl or an ethyl
group; and R4 and R5 each independently
represent a methylene, ethylene or propylene
radical. |
15 When Rl is a mixture of alkyls of varying chain
length, 1t is preferred that such mixture be '
comprised predomlnantly of alkyls having 9 to 13
carbon atoms, although it is sufficient, albeit less
preferred, if only the predéminang alkyl in the
20 mixture contains 9 to 13 carbon atoms'and_the
| remaining alkyl chains are outside of such range. Rl
is preferably derived from coconut oil. _
R2 and R3 are preferably methyl groups and R4 is
_ preferably a methylene group and RS is preferably a
25 propylene radical. Accordlngly, preferred betalnes
- for use herein are COCOdlmethYI—
- ammonium acetate (cocobetaine) and cocoamidopropyl
dimethylammonium acetate (cocoamido betaine).
An anionic detergent may optionally be employed
30 in minor amounts to supplement the nonionic and
amphoteric detergent compounds in the liquid deter-

)



preferably a methylene group and R5 is preferably a 25 propyl ene
radi cal . Accordingly, preferred betaines for use herein are cocodi net hyl -+ .
anmoni um acet at e (cocobet ai ne) and cocoam dopropyl di met hyl anmoni um acet at e
(tocoam do betaine). An anionic detergent nay optionally be enpl oyed 30
In mnor anmounts to supplenent the nopionic and anphoteric detergent
conpounds in the liquid deter- 9. gent conpositions of the present z
invention. Generally, the amount of anionic detergent will be bel ow about s~
3% by weight, of the total conposition because of the limted solubility -
of such detergents in the built |iquid detergent conposition. Al ky .
benzene sulphonate salts wherein_the al kyl 3roup contains 10 to 18-carbon

atonms ar e 4RI i SAWREPFHEPRFL €8 FHeSBFGSFPFt Ve ey posi ti ons. of t he
present i mafarmyanm&esﬁeunt bf ahebﬁlibedefﬂb&tgérhf wlﬂl aserposi tions of

poss| bi 11 P GBS Ee Y sl POHR T Bt BRe ROSH i IOE HEL 2R gent & or "Use
herei'n anbenﬂqﬂeueﬂ ehéokihated Boghbnlﬁ&ytpfdsndhﬂdetﬁrgéhtshe formul a .
DO CRO et Rygepeastistplebiptii SRR Tom 10, 0 18 o
about 1/ 5 henzeme iselplonahansaltsf wbarsén é;fnmmle)grequp Mis a :
sol ubi |'i Zidghtains 10 to 18 carbon atoms are particularly
limited in solubility in the compositions of the
present invention, and hence it is preferred that the
10. compositions of the present invention be substantially o
free of such compounds to av01d the pos51b111ty of
product separation.. ' _ o
The preferred anionic detergents for use hereln
are.sulphated ethoxylated higher fatty alcohols of
15, the formula -
RO (CaH40) SO 3M '
whereln R represents a fatty alkyl group of from 10
to 18 or 20 carbon atoms, m is from 2 to 6 or 8
(preferably having a value from about 1/5 to 1/2 the
20. number of carbon atoms in R) and M is a solubilizing
salt-forming cation, such as an alkali metal,
ammonium, lower alkyl-amino or lower alkanolamino. A
preferred polyethoxylated alcohol sulphate detergent
is available from Shell Chemical Company and is
25. marketed as Neodol 25-3s. o _
Water is the principal solvent in the concentra- -
ted liquid detergent compositions of the present

4

invention. The concentration of water may vary from
about 35 to 65%, with a concentration in the range of
30. 45 to 603, by weight, being generally preferred. A



salt-formng cation, such as an alkali netal, anmonium |ower alkyl-am no
.or Jower alkanolam no.- A preferred pol yethoxyl ated al cohol sul phate
detergent is available from Shell: Chem cal Conpany and-is 25. marketed as
Neodol 25-3S. Water is the principal solvent in the concentra- ted |iquid
det éryent conpositions of the present invention. The concentration of
water” may vary fromabout 35 to 65% wth a g@ncentratlon in the range of
'30F 45 to 60% by weight, being generally pré&férred. A 10. co-sol vent
strth as an al kyl ene glycol, e.g. ethylene glycol or propyl ene glycol, may
optionally be .enployed in minor amounts for the purpose of enhancing the -
~solubility of the surfactant and the 5. - builder in solution. The
concentration of HFRyPekeentysurhiastpe ééké’ﬂ-g@#t gdatesdsi te g Hthykenef

present, be bel ow 11&% pbapy@éalat glgéoihemta?t Yp tAYALY iKY,
preferably bel ow abou { gre erab he conp05|t|on S
substantial ly frec®TR+9¥%® s’aEhthRﬂ ﬂ@uawcépr &he urpaAse of kali net al

salts of nonyl suamMmmcﬁm@ydmedeomﬁbﬂmnlk BE ehe %&Eﬂ@dﬂ#ﬁﬁﬂ&hdfuﬂémed in

.t he det tg b f | ubi | t th .
ospect 1o 155 nomrahASE FE-E8ERE Lonnd Bhe! fercentretidh PEAT R 1 o

used in an anount ®Fyd¢obnin the 88etbygentgbbmpokitient ehalulnpdsition, a
"concentration of rd&at, 788 6LgwPLBLEE 20sWNEY WATRY, ¢F Rl lotar
composition, preferably below about 5%, and most

preferably, the composition is substantially free of
10. such alkylene glycol. .

. One or more alkali metal salts of nonyl
succinic anhydride or nonyl maleic anhydride are
included in the detergent composition because of
their solubilizing properties with respect to

15. nonionic surfactants and builder salts. Such
solubilizer is used in an amount of from 5 to 8%, by
f weight, of the total composition, a concentration of
at least 7% being preferred when the builder salt -
concentration is about 17% or higher. '
20. The term nonyl succinic anhydride as used hereln
means a compound having the formula

— o H O

25. @Y=

30. wherein C? represents a nine carbon atom member



concentration is about 17% or higher. 20. The term nonyl succinic
anhydride as used herein neans, a conpound having the fornula [err] 30.
wherein C9 represents a nine carbon atom nenber: al i phatic chain,
preferably an al kyl chain. Nonyl nmaleic anhydride is simlarly defined, the
structures of succinic and maleic anhydride differing only by virtue of the
unsaturated nature of nmaleic acid, Ff formula for nonyl nmaleic g
anhydri de as used herein bei ng: [err 15. The non-phosphate detergeng,w~
. builder salts are enployed in the present .conpositions in anmounts .
‘generally of fromabout 15 to 18% by melght Specific exanples of -
non- phosphat e wat er - sol ubl e. inorganic builders include water-soluble
i nor gani caﬂpw%rﬁi@nblwmg?yaﬁﬁ alkvdackadm.t sNomed al kali (for

exanple &wméﬂaéﬁﬂh f&élugisfﬂib@ﬂﬁ e§efhhedl, bemal et ried fiidd cates are
ani.c buil.ders are al so

t - f I Wt er - I .
52(raf :qu ﬁé‘q%’:?dea‘f‘f] %ih?laeﬂléf?gfggﬁﬁﬂgrﬁ%ﬁﬁ 1094 8 ¥ 9% ut ed ammoni um
pol yacet atvda:tumrdﬁ)mueatmsamtaeed bnayhaeesfamd lpdlcy ayddoxkhd phonat es. .
S f n rb r ncl ud S
o B Cp RS, s %f?}ﬁ?%ﬁ&@ 9n§85¥-93 §é¥,“%5 an eff aﬁ}énl um sal ts of
et hyl ene diedmgte-
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o
15, The non-phosphate detergent builder salts are

employed in the. present compositions in amounts
generally of from about 15 to 18%, by weight.
Specific examples of non-phosphate water-soluble
inorganid builders include water-soluble inorgénic

20. carbonate, bicarbonate and silicate salts. The |
alkali (for example, sodium and potassium)
carbonates, bicarbonates and silicates are particu-
larly useful herein. ,

Water-soluble organic builders are also useful

25. and include the alkali metal, ammonium and .
substituted ammonium polyacetates, carboxylates,- : o .':,
polycarboxylates and pbthydroxysulphdnétes. _ .
Specific examples of pohﬁcetate and polyéarboxylate | -
builders include sodium, potassium,.lithium, ammonium

30. @and substituted ammonium salts of ethylene diamine-



12. tetracetic acid, nitrilotriacetic acid, benzene poly- carboxylic (i.e
.penta- ‘and tetra-) aci'ds, carboxy- nethoxysucci.nic .acid and citric acid. As

used herein,

t'he term "buil der" does not include 5 surfactants and soaps

such as the water-soluble salts of higher fatty acids containing from about
_8 to 20 carbon atonms. The optical fldorescent brighteners or whiteners
O%ten enpl oyed in the |iquid detergent coqggsitions 10 are inportant

[

Onstituents of nodern detergent conposit

s whi ch gi ve washed | aundry and

terials a bright appearance so that the laundry is not only clean but
al so appears clean. Although it is possible to utilize a single brightener
for a 15 specific intended purpose in the liquid detergent conpositions
of ‘the present twummuahlqtaqrﬂ4ynmtzdlqtmkzmehb¢eacbdenpﬁoyenﬁxpeﬂys of

bri ght eners whi
pol yesters and

%Qr‘ﬂ' Xyl @/etclhcg)d g L d andgtvﬁ? ﬁﬁssaegasot EQPboRY-ONS,

'en su nater| a al so b each

stable. A goodm@@hﬂﬁﬂﬁuQﬂinﬁcsﬁﬂﬂﬂt@m%sch#rb%tﬂéhﬁ br A§h&RErs i s gi ven

in the article
Wi teni ng Agent s” £¥ AE Siegrist, J. Am Q1 Chenists So
hat St

(Vol . 55).

E%lﬁ%eqw@r?ém Hufissentasay h6teigenudsl uorescent
Janu 1978

hGtants and,#Papss sUHh (A Bhe19apaE-SpLuhlg 5P

1974, contain d%'[ﬁill'h%(he(iesﬁéﬁﬁiyléﬁl‘ﬁd@fcmmmlﬂgrfebm aboaui Bahbe2@pt|cal

brlghteners

conp05|t|ons of

RN 10
15
20
R
25

30

é&ﬁf hteners that are useful in the I|qU|d det er gent
- The optical fluorescent brighteners or whiteners
often employed in the liquid detergent compositions
are important constituents of-modern detergent
compositions which give washed laundry and materials
a:bright appearance so that the laundry is not-only'
clean but also appears clean. Although'itﬂis
possible'to utilize a single brightener for a
specific intended purpose in the liquid detergent
compositions of the present invention it is generally
desirable to employ mixtures of brighteners which
will have good brightening effécts on cotton, nylons,
polyesters and blends of such materials and which are
aiso bleach stable. A good description of such types -
of optical brighteners is given in the article "The’
Requirements of Present day Detergent.Fluorescént
Whitening Agents" by A.E. Siegrist, J. Am. 0il
Chemists Soc., January 1978 (Vol. 55). That article
and U.S. Patent 3,812,041, issued 21lst May, 1974,
contain detailed descriptions of a wide-variety of .
suitable optical brighteners. '

Among the brighteners that are useful in the
liquid detergent compositions of the present



. 30  13. invention are: Calcofluor 5 BM (Aneri can Cyanamni d); Ti nopal _
(Regi stered Trade Mark) LPW (Cibha); SOF A-2001 (Ciba): CBDW (Hilton- DaV|s),l
Phorwi te RKH, Phorwhite BBH and Phorwite BHC 5 - (Verona); CSL, powder,
acid (Anerican Cyanamid); FB 766 (Verona); Bl ancophor PD (GAF); UNPA
(Geigy); Tinopal RBS 200 (Geigy). Adj uyant's may be present in the liquid
detergent conpositions to provide fgdltlonal properties, either 10 B

~ functional or aesthetic. Included”anong the useful adjuvants are soi | v
suspendi ng or anti-redeposition agents, such as polyvinyl alcohol, sodium }‘rb
carboxy-. nethyl cellul ose, hydroxypropylnethyl cellulose thickeners e.g. -
guns, al ginates, agar agar; foam1 rovers, e.g. lauric nyrlstlc
di et handnFantd:on %R o ¥%®€l§°reSgBMS| mesisan. @&ﬂﬂﬁﬂkﬁb@ ,e.qg.

tribr queaidpeal %ﬁééf@aef@da@f‘é&éoﬁbﬁﬂ? LBWeIcibagneryor (wat er
dlsper5|b preservativ u tra vi ol et absorbers: fabric ‘softeners;

enzymes A 01(! 2R3N AP g@% top~g. pol ystyrene suspensions: and
perf unepavi@) £@HEEV] eI CRKARL Phoawhibel BBHE and Q’Qio&duhféséﬁ!-l@n t he.

oGRSl o, PO e R el gL LY Rt -
The | i qui6d dmmmnna)xNBiancmphoprEBehGAFmveHNPGn(QbagﬂﬁﬂC|ent ‘and easy to
use. Comaoifh il RE¥ B0 (Geigy). | o S o
Adjuvants may be present in the 11qu1d detergent | | '
_ compositions to provide additional propertles,“elthe:
10 functional or aesthetic. Included among the useful &;)
adjuvants are soil suspending or anti-redeposition:
agents, such as polyvinyl alcohol, sodium carboxy-.
methyl cellulose, hydroxypropylmethyl_celluldse; _
thickeners, e.g. gums, alginates, agar agar; foam _
15 improvers, e.g..1auric-myristic,diethanolamide; foam
' destroyers, e.g. silicones; bactericides, e.g,' '
tribromosalicylanilide,'hexaChlorophene; dyes; =
pigments (water dispersible); preservatives° u;tra-_'
violet absorbers; fabric softeners; enzymes; : ”' - _
20 opacifying agents, e.g. polystyrene suspensions;. and _
perfumes. Of course;, such materials will be selected
based on the properties desired in the finished

product, their compatbility with the other . - AN
constituents, ‘and their solubility in the liquid
- 25 composition. . '

The ligquid compositions of the present 1nvent10n
are efficient and easy to use. Compared to heavy
duty laundry detergent powders, much smaller volumes
of the liquids of the present invention_are'employed'

30 to obtain comparable cleaning of soiled laundry. For
example, using a typical preferred formulation of the



duty laundry detergent powders, nuch smaller volunes of the |iquids of the

. present

soi'led laundry.
14. present invention, only about 71 grans or 1/4 cup of liquid is needed

for

-

I nvention are enpl oyed 30 to obtai n canparabl e cl eaning of

For exanpl e, using a typical preferred fornulation of the

a full tub of wash in a top- |oading automati c washing machi ne in which

~~the water volunme is about 17 gall ons (aboutlg4 litres); and 5. ‘even less
’if$fheeded for front-1oading machi nes. Thus, "the concentration of the liquid
gét ergent conposition in the wash water is of the.order of about 0.1%.

Usual |y,

"the proportion of the liquid conposition in the wash solution -~

~wll range from 10. about_ 0.05 to 0.3% preferably fronlo.lo/%? 0.20% The
(0300

. proportions of tRFEEIEENYIALLIPRYeARLYORPPHE [/ilg@F@TE0RF0

vary

accordingly. Equiviegeid i€shéédedafobeacihizinedbbyfusia’th dredl &op-

proportions of a
needed wil |

requi

{oadife #ofonb it daeRind anhind 3. Al g daler

conveni ent for conslume isecabdut L7Wvgallonsnmiubbeatpeé# litaxres)actarse in

L. various way
i llustrate t

and Gy gL Of o SREEALAC 5EPRILAEN Bkl U ARSH Dod L0

‘e i nvention w

referen anyi ng exanpl es.

EXAMPLE 1 A concéfhuad etheutoncentmatiiont ofgehe ddapddi dedengendccor dance
“with the present.dgusdiiOionasn PrOULAERWAE 30l of Fet e ke Je bel ow.

The
: 10.
g
15.
20.
~
25.

about 0.1%. Usually, the proportion of the liquid
composition in the wash solution will range from
about 0.05 to 0.3%, preferably from 0.10 to 0.20%.

. The proportions of the various constituents of the

liquid composition may vary accordingly. Egquivalent
results can be obtained by using greater proportions
of a more dilute formulation but the greater quantity
needed will require additional packaging and will
generally be less convenient for consumer use.

The invention may be put into practice in
various ways and a number of specific embodiments
will be described to illustrate the invention with
reference to the accompanying examples.

_ . EXAMPLE. 1
A concentrated built liquid detergent compdsition

in accordance with the present invention was

formulated as set forth in Table 1 below. The
percentages shown refer to the 100% active component.



25. percentages shown refer to the 100% acti ve conpgnent. ~ 15. TABLE 1

COMPONENT VEEI GHT PERCENT Sodium Citrate

17. 2 Et hoxyl ated C12-C13 al cohol (6.5 " 17.6 5. nol es

EQ nol e al cohol) Cocoam do bet ai ne(l) : 3.1 Nonyl
succi ni ¢ anhydri de(2) X *7.0 (Potassiumsalt) - Brightener
and bl ue dye 2 10. \Water

Bal ance Notes on Table 1 (1) Provided™as "Varion CADG', an aqueous
solution of cocoam do betaine sold by Sherex Chem cal Company. 15. (2)
The anhydride is provided as "Hoe 2817" sold by Anerican Hoechst Company,

which is then reacted with potaSS|un1h§drOX|de to formthe potaSS|un1saIt.'

The above-described Iiquid conposit a 20. clear blue-col oured

si ngl e- phagoMroNEeneous |iquid détergent having .a WeSGRE Prgdpapout 80

centi poi se SEE? at_. [err] and which poured satisfactortty frome plastic
det er gent. 5 \ﬁlt'# %I schar ge opening of about 2.5 ch’diZaneter. The

l'iquid 25. Etteixerigtdd \@&s-aP3 oybdoheLWaehsa i xed | oad -qf7 goi | ed [aundry
\Sglrtcrélulnglt gdgl?ﬁ cot t}%]/ Vﬁ ahfcsol-?gfl) pol yester/ cotton swat che§ soiled with
Cocoamldo_betalne(l) ' : SR 3.1
Nonyl succinic anhydridef2) ‘ 7.0
(Potassium salt) ' RS
Brightener and blue dye o 0.2
10. Water - " . Balance L

-Notes on Table 1
(1) Provided as "Varion CADG", an'aqueous'solution

of cocoamido betaine sold by Sherex Chem1ca1
_ Company.
15. (2) The anhydride is provided as "Hoe 2817" éold;by
' " American Hoechst Company, which is then reacted
with potassium hydroxide to form the pota551um '
salt. _
The above-described liquid composition was a
20. clear blue-coloured single-phase homogeneous liquid
detergent having a viscosity of about 80 centipoise
(cp) at 75°F (24°C), and which pourediSatisfactorily
from a plastic detergent bottle with a discharge
opening of about 2.5 cm diameter. The liquid
25. detergent was employed to wash a mixed load: of 'soiled
laundry which included cotton swatches and polyester/
cotton swatches soiled with particulafe 5011 and with
sebum soil. The wash temperature was 120°F (495C)
and the concentration of the liquid detergent in the
30. wash bath was about 0.1%, by weight. After washing,

=

A
-

s

&



sebum soil. The wash tenperature was 120F [err] and the concentration of
the liquid detergent-in the 30. wash bath was about 0.1% by weight.
Af ter washi ng, 16. the laundered itens were rinsed in tap water and then
dri‘ed. The degree of stain renoval was neasured by taking a reflectance
readi ng for each stained test swatch prior to and after the washing using a
~ Gardner 5 XL-20 colourinmeter. The Iaunderi@g operati on descri bed above
_iJas repeated with a control detergent, a conmercial aqueous built |iquid
et ergent conposition containing 19% dodecyl benzene sul phonate, 10% sodi um
citrate, 7% 10. ethoxyl ated al cohol surfactant, and 5% sodi umt ol uene -

" " Ty : o
ol nonate VOl Satietla Sedb 7ol ERRRRALLR £ bho el e )
-on the neasured driiedsemheldaneevetl staingrenunder vag. mbasutled by )
Concentration e Wi FHELETIRTe AERIEREnFOr B R SBAPER S5 Tthat
achi eved with t hewaseh @riconiael aimd cafeer theawadh2ngupsiogneefardnesn
" 2B The of fecl: of hant Kara aiet6ET 1 e deteroent not in accor dance w th
“the present .invention ¥hf ctaundering  operatitenr deacribrfoIPOVEN Wadnt ai ni ng
2 25. nonionic SUVE%ﬁéﬁEedﬂﬁhéhrﬁﬁﬁbﬁ@?&f”&é@éf@@n&t a commercial
- ' | agqueous built liquid detergent composition containing
19% dodecylbenzene sulphonate, 10% sodium citrate, 7%
10. ethoxylated alcochol surfactant, and 5% sodium toluene
| sulphonate hydrotrope used at a "1/2 cup” concentra-
tion of about 0.2%, by weight, in the bath. The |
detergency of both compositions was compared based on
" the measured stain removal achieved during laundering.
15. The detergency of the liquid detergent of the present
~invention at a "1/4 cup” cbncentration was shown to
be either equivalent to or superiot to that achievgd
with the control liquid detergent at a "1/2 cup”
concentration with respect to laundered soiled and
20. stained fabrics.
L EXAMPLES 2A and 2B
The effect of incorporating a betaine detergent

L,/' not in accordance with the present invention into a

built liquid detergent composition containing

25, nonionic surfactant and a high concentration of
builder was demonstrated by preparing two liquid
compoéitions as described in Example 1, exéept that
the cocoamido betaine in the compositidn of Example 1
was replaced in one composition by stearyl betaine

30. (BExample 2A) and in the second composition by palmytyl



bui | der was denonstrated by preparing two liquid conpositiohs as descri bed

- in Exanple 1, except that the cpcoam do betaine in the conposition of o
~Exanple 1 was replaced in one conposition by 'stearyl betaine 30. (Exanple
2A) -and in the second conposition by pal nytyl 17. betai ne (Exanple 2B).
Both of the resulting conposi- tions were unstable and forned separate
phases in contrast to the stable clea&7solut|on whi ch characterised the — —
conposition of Exanple 1. 5. EXAMPLES 3A, 3B and 3C ’@&*-

Det ergency tests were conducted with conposi-tions A B and C fornul ated as
shown in Table 2 below. The nunbers in Table 2 represent the ‘percent by

wei ght of each conp nent in the liquid conposition.
'TABLE 2 ExApgtxine (Example 2B). Both of t resu%ﬁ;ng comﬁQFEINPCNENT

: SOdIUﬁlCItFE&&ns were unstable andlfo%medlée%araﬂé'ﬁhiﬁ@@xﬂhatEd [err]
al cohol nol e. al cohol)

nol
Cbcoan1dolﬁﬁ?ﬁ¥ﬁ§t e8%Re stable’ c%efr s°1ut1°n (%?%$hbnyl 'succinic
anhydri de characterfséd;thé.Qomposlt1c®pwﬁa£&aﬂpkﬁﬂ1) Wat er

Balanqe Bal ance Bal ance 20. %Eﬁge Oﬁ%@?l AP 5o vere. clear, singl.e-phase ™
~soluti®hs. The conposition osition in accordance . - .
mﬁth t he presentDébergency tests were: conducted- with comp051t10ns :
A, B and C formulated as shown in Table 2 Below. The
numbers in Table 2 represent the percent by weight of
each component in the liquid composition.

. :  TABLE 2 - N
EXAMPLE o 32 3B 3¢ |
COMPONENT | | o
Sodium citrate S 17.2 17.2 0 17.2
Ethoxylated Cj2-C;3 alcohol 17.6 22.0 7.0

15. (6.5 moles EO/mole alcchol) o o
Cocoamido betaine : : 3.1 - 9.0
Nonyl succinic anhydride ' 7.0 14.0 _—

(potassium salt) ' '
Water ' | : Balance Balance Balance

20. | o

. All three compositions were clear, single-phase

solutions. - The composition of Example 3A is a
eompositicn in ‘accordance with the present invention
_ substantially as previously described in Exaﬁple 1.
25. The composition of Example 3B represents the best
' performing formulation from the standpoint of deter-

[§]

gency measured at a concentration of 0.1% in the bath
from among compositions containing the same"

23

components of the composition of Example 3A except
30. for the omission of a betaine detergent, and which



subst.antial ly as-previously described in Exanple 1. 25. The conposition of
Exanpl e 3B represents the best performng formul ation fromthe standpoint
of deter- gency neasured at a concentration of 0.1%in the bath from anong
conposi tions containing the sanme conponents of the conposition of Exanple
3A except 30. for the om ssion of a betaine detergent, and whi ch 18.
- fornmed a cl ear single-phase solution. Siml the conposition of Exanple
“géfgepresents t he best perform ng formul ati ﬁ fron1the st andpoi nt of
ergency neasured at a concentration of 0.1%in the 5 bath from anong
conpositions containing the sanme. conponents of Conposition A, but which
contai ned no solubilizer, and which fornmed a cl ear single-phase solution.
The conpositions QﬁrM§@n®I@kGQB ahUQQe?nhesnosOﬂntaomordéhmalnnly¢rthe

present Inventlorwﬁgb@{eléﬁ of EREWBILSIE PXPHERHLsThAY Y encY of the

conposition of a es 3A rmned 1n ergotoneter
vessel nanufactur FRERLRY ﬁ%%@?ﬁ@tEBRpSﬁ?moﬁhﬁhétﬁééwoﬂéﬁkKﬁ% and under

the conditions stdétesktdendpbh&adutdd atbgl 8vncEABEEL3 ohESE '5”\5.@ GH Hé -
cFest fabric.soil cott SC

- Sebun1pa?tlcuIéggyﬁhaggt?%%"?If?mp°51§e88§1ﬁ8P¥P&BP£€e EE@F%n

!F@glstered components of Composition A, but which contained no
T ' solubilizer, and which formed a clear single-phase
solution. The compositions of Examples 3B and 3C are
not in accordance with the present invention and are
10 comparison examples. '

The detergency of the composition'of Examples
3A, 3B and 3C was determined in a Tergotometer vessel
manufactured by U.S. Testing Company on the test
fabrics and under the conditions stated in Table 3

15 below:
o TABLE 3
'TEST FABRICS
TFN - Test fabric soil on Nylon
PCC - Piscataway clay on cotton
20 SC - Sebum particulate on cotton
SDC - - Sebum particulate on Dacron (Reglstered
Trade Mark)/cotton
— EMPA EMPA 101 on heavy cotton
WASH CONDITIONS _
25 Liquid detergent concentration 0.10%
Water temperature o 120°F (49°C)
Water hardness SR ~ about 150 ppm as

calcium carbonate

30 At the end of the wash, the test swatches were
rinsed in tap water and then dried. A reflectance



Trade Mark)/cotton EMPA - EMPA 101 on heavy cotton WASH CONDI TI ONS 25
Li gui d det er gent concentration -0.10% Water tenperature :

[err] Water hardness - - about 150 ppm as cal ci um car bonat e
30 At the end of the wash, the test swatches were rinsed in tap _
wat er and then dried. A reflectance . 19. reading was taken for each test

swatch prior to and after the washinggusing a Gardner XL-20 colourineter. . -
~The values for the change in reflectance [err] are shown below in Table 4+ *&f"
for each of the aforenentioned 5. test fabrics. A difference greater ¥
than 0.8 between two values of [err] is considered significant for ~all :
washed test fabrics except for measurements on EMPA where Orﬁ¥ [err] values'
above 1.3 Egdidhdafkrirken gFeFi eagh, tegt swatch prior to a TABLE 4

[err] Val wexdwreHalidsisi i shetnyi ahcaoanes KLORD AolBuiihedHABR 037

24 ?‘gxce valuEe_LN%Afor tllgsf.C%}BangeSPg regggtliléa%%ez 4AR%A)‘ alr-)e 8"
42 3C shown Xelow in Zlable 41For each of the 3afobementiatesbnstr ates =
the %nequ:%t% fdﬁipiré)é’ ed ﬁodlPELF&HEQ%:QLESQO'QREIP'6 tsh%é'a?eéﬁ a *

conpdsi tion
two values of ARd is considered significant for all

_washed test fabrics except for measurements on EMPA
-where:only ARd values above 1.3 are considered’
significant. . o : :
10. | - TABLE 4 - o o
ARd Values for Fabrics Washed with-
Compositions A, B and C

FABRIC  TEN.  PCC EMPA - SC spc”
EXAMPLE ) _ S
15. 3a : 37 24 18 10 44
3B 35 24 17 - 8 42
3c 29 21 15 4 34

Table 4'demonstrétés the unexpected improved'

20. detergency attendant on the use of a.composition in
accordance with the present invention relative to two
single-phase liquid detergent compositions similar o
thereto but which were not formulated in accordance N
with the present invention. The composition of

25. Example 3A is shown to be superior to the composition
of Example 3B with respect to the majority of test

R

fabrics laundered; and superlor to the composltlon of
Example 3C with respect to virtually all the test

g

fabrics laundered above.
30.



accordance with the present invention relative—totwo single-phase |i qui d

. detergent eonpositions simlar thereto. but. e not fornmulated in
accordance with the present mvenhﬂ‘“m M\mon of 25. Exanple 3Ais
shown to "be superior to the conposi B with respect to the
ITB.] arity of test fabrics |aundered; and® superl or to the conposition of
Exanple 3C with respect to v1rtual|y all the,test fabricslaundered above.

3‘0‘ . 20. CLAIMS 1. A concentrated aqueous” Singl e-phase honpb- geneous
ilt Iiquid detergent conposition conprising: (a). fromabout 15 to 18%

-by wei ght, of a water- sol uble non- phosphat@mggg grgent builder salt; 5.

(b) - fromabout 15 to 23% by weight, of a e active nonionic
det ergent conpound which is the condensation product of 5 to 9 noles of
et hyl ene oxide with one nole of an aliphatic al cohol contai-ning.12 to 15
to 6% by weight, of at |east one

carbon atons; 10. ' (c foro ég{)outdrl
- anphoteric detergent corrpoun(? QORULREL cﬂ’ﬂ‘ﬁ%‘%r%%@hﬂhéﬁén@omb-(l)

bet ai ne det er gent IEBRPISNBY A4y iLiguile dutremjetite: cdpdsifon compribihg:

= al kyl am do betaine det(gl)gel%troﬁp%%mdig'atv' ri%%t h%yStvSeufél'lljé,e of a water-

&

| N soluble non-phosphate detergent builder salt;

5. (b) from about 15 to 23%, by weight, of a
surface -active nonionic detergent compound which
is the condensation product of 5 to 9 moles of
ethylene oxide with one mole of an aliphatic

o alcohol containing 12 to 15 carbon atoms; -
10. (c) from about 1 to 6%, by weight, of at least
' one amphoteric detergent compound selected from
the group consisting of
(i) ° betaine detergent compounds having the
_ structure:
is. | R2
Rl—CHy;—N*—R4—C00~; ' and
o 20. (ii) alkyl amldo betalne detergent compounds
/ | S hav1ng the structure.

. R2

| Rl—c—NH—R5—N+-—R4-—coo-
25. ' |
| S . R |
wherein Rl represents an alkyl group or a
mixture of_ alkyl groups contéi'ning 9 to 13 carbon -

30.



[err] wherein [err]
- containing 9 to 13 carbon 30Q
represent a nmethyl or an et
represent- a net hyl ene, eth

(d)

a mxture of alkyl

R2 and R3 each independently
m m and-[err] each independently
e radical; 5

from

about 5 to 8% by weight, of a- solublllzer sel ected fron1the gr oup

consisting of alkali netal salts of (|%!nonyl succi ni ¢ anhydride (as
defined herein) and (ii) nonyl maleic

10.

wi th one nol e of 25AMEki

in daiml, 2 or

det er gent
represent

det er gent

10.

15.

20.

25.

30.

(e) fromabout 35 to 65% by weight, water. 2.

ydri de (as. defined herein);

gr oups

and

A det er gent

a net h(hgrgygmc gg R4 r pr%}en Sy%ve:.g}l-m/l eng radi cal .

conpos on a

- solubilizer selected from the group con51st1ng

of alkali metal salts of (i) nonyl succinic
anhydr;de.(as defined herein) and (ii) nonyl

.'maleic.anhydridez(as defined herein); and

(e) from .about. 35 to 65%, by weight, water.

2. A detergent composition as_claimed'in Claim

1 in which the said nonionic detergent”cempound is
the condensation product of 6 to 7 moles of . ethylene

oxide with one mole of an aliphatic alcochol
contalnlng 12 to 13 carbon atoms.

3. A detergent composition'as claimed in
1 or Claim 2 in which the said builder salt is
citrate. ' '

4. A detergent composition as claimed in
1, 2 or 3 in which Rl in the structures of the

Claim

-sodium

Claim_"

said

betaine detergent compounds is derived from coconut
0il, R2 and R3 each represent a methyl group, and R4,

represents a methylene radlcal..

5. A detergent composition as claimed in
one of Claims 1 to 4 in which the said betaine
detergent compound is cocoamidopropyldimethyl
ammonium acetate.

any

~conposition as clainmed in Qaim1l in which the said nonionic detergent:
conpound is the condensahlon pr duct of 6 to 7 noles of ethylene 15.
c@ﬁ&h(Xnﬁeﬂend@pﬂIYtnenﬁesanboa atons.. 3.

A det er gent conpﬁéthygnogsaﬁlgﬂﬁyi|d}dq§mdn 1 A& R5 2oL @pWhi ch' the sai d
buil der salt is sgglunhﬁ iltrate 4. "A det er gent co osition as clained
PRERALBL LY FePresent: (e mat %ﬁ%s hykengapy bet ai né
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one of Clains 1 to 4 in which the s gent conmpound is
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about 3% by weight, of a surface ac rgent conpound. 5. 7.
A detergent conposition as clained in any one of Clalns 1 to 6 whichis

~.substantially free of a Co-Cl8 al kyl benzeag sul phonate ani onic det ergent .
410 8. A detergent conposition as claired in any one of Clains 1 to

z_whi ch contains |ess than about 10% by wei ght, of an alkylene gl ycol . 9.
A detergent conposition as clainmed in any 15. one of Clains 1 to 8 which s
substantially free of an al kyl ene glycol. 10. ‘A detergent conposi tion as
claimed in any one of @+ ai MsdetesgenthconPesitions as erhaimad 145 any 20.
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one of Claims 1 to 6 which is substantlally free of a
C10-Cis8 alkyl benzene sulphonate anionic detergent.

10. 8., A detergent composition as clalmed in any
one of Clalms 1 to 7 which contains less. than about -
10%, by weight,. of an alkylene glycol.

9. A detergent composition as claimed in any
15. one of Claims 1 to 8 which is substantially free of
an alkylene glycol.

10. A detergenf composition as claimed in any
one of Claims 1 to 9 which contains from about 45 to
20. ©60%, by weight, of water.

) 11. A detergent composition as claimed in any
- | - one of Claims 1 to 10 in which the concentration of
the builder salt is about 17% and the nonionic
25, detergent compound is present in an amount of from
about 16 to about 18%, by weight, of the composition.
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12, A detergent composition as claimed in any
one of Claims 1 to 11 in which the concentration of
30. the said solubilizer in the composition is about 7%,
by weight.



by "wei ght . 23. 13. A detergent conposition as claimed in Claim1l

substantially as speC|f|caII wth reference to Exanple 1* - -
or Exanple 3A. 5. ﬂmmmlulmmr uyzderi ng conpri sing contacting
the stai ned and/or soil ed fabﬁlcs tb bk Isaundered with a concentrated

aqueous si ngl e- phase honobgeneous |iquid detergent conposition as claimed in
any one of Clains 1 to 13.' 10. 15. A 28t hod as claimed in Claim14 in which \\

t he concentration of detergent conp05|t|on in the wash water is about O. 1%;‘4~'
by melght 15. : _

13. A detergent compos1t10n as claimed in Clalm
1 substantlally as specifically described herein with
reference to Example 1 or Example 3A.

5. _ 14. A method of laundering cdmprising .
contacting the stained and/o: soiled fabrics to be o _f*
laundered with a concentrated aqueous single-phase |
homogeneous liquid detergent composition as claimed
in any one of Claims 1 to 13.
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15. A method as claimed in Claim 14 in which :
the concentration of detergent composition in the
wash water is about 0.1%, by weight.
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