2169307 1. " CONCENTRATED SI NGLE- PHASE BUI LT LI QUI D DETERGENT CCNPCSITIO&f
The present invention relates to concentrated aqueous, built liquid
detergent conpositions suitable for |aundry or pre-soak formnulations. Mre
particu- larly, it relates to aqueous built |iquid;detergent: 5.
conpositions which are highly concentrated in surfactant and bzolgpcﬁga?
are provided as hono- geneous, clear single-phase |iquid solut  JEh
~formul ation of concentrated built aqueous Ii@Uid_detergent conposi tions has

been a commercial 10. objective in the detergent art in recent years. It is.

general ly required that such eppResNrRARER <HdSE:- getsiggancy at low -
product concentration in the batkqouadNpTE RN g§¥§ f&ggClpal sol vent
and are in the form of honogenToUs STTIOHE=phaS 1 —whi ch provide
| ong-term shelf |ife w thout undergoi ng phase separation. Conventi onal

| i qui d detergent conpositions containing a detergency builder are generally
not highly concentrat ebheThaeseat iheention addttdLtkdscovtht¥etyadi | ute
aqueous sol utions : sQl ubi.li t he byilder and surfactapt_in the
liquid conpositi o%‘.i‘ger%‘(?%f Dbt %Le‘&g‘ & ?’ge&eg‘&eé}% TERSPLELPRT wgah#ah
concentrations offexchapnduycorapgernseddd formtiathixns. TiMoterparticu-
“concentrated” asised hegeipr1feber o @ | 41 t [Lions
whi ch can provi de ef%gc'giye deter,genc?y é%%gdgr wulg’ttdgﬁon %@r%_?%ﬁaéhg
equi val ent tB-abdtRmPeF4tEoRs WRiER Brs higivhsxwmantiaked fanely about
60 m of detergensurfa@oant ahanbpélderaatd dréayrdwiated ab9Uord-U. S.
gal | ons it
R

geneous, clear single-phase liquid solutions.
) The formulation of concentrated built aqueous
liquid detergent compositions has been a commercial
10. ©objective in the detergent art in recent years. It
is generally required that such composiﬁions proviae
" good detergency at low product concentration 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 containiﬁg 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 l
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
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30. (64 litres) for a .top'loading washi ng machine), which 2. corresponds
tQ a carcentrati on of about 0.1% of the liquid detergent conposition in the
wash bath. To achieve a commercially aceptable | evel of detergency at such
| ow product concentration, it.is hecessary 5 that a high proportion of
t he detergent conposition be conprised of active ingredients, not abl y,
surfactant and builder. Thus, the term' concenE{ated l'iqui d detergent as
used herein, is defined as a detergent conpositi‘on which contains no nore
t han 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 |iquid dete gent co osi t|on av0|d| the use of
costly sol vents sucﬁ’%§§eff %’cﬁﬁ"cﬁ {3fe 3R deé Syl

conposi - tions Qespmmm@e@ermﬁ a:dnpﬁsﬁimmumlrﬂrﬁbwsrﬁﬁgéﬂmt ero by
ordinarily preferredoiigve o Shdhily SEARNE U S deGne
known in the art. Hake daich Hewa prodafett endernitradt o ,uldit iitsy ma‘cetaadrduer and
SUTLEEETY ) SELCLTRE A SRR Uf WS W SRS bl 72
excess of 65% and m&?mﬁlmeﬁh%a@%veb}%%nt\ﬁat @otalgyuent |y, an
al kyl ene glycol co- syaife@tianits aunge buid @ana@hid)e tHl Waidd "Medicdrtar dudd™
det er gent conp03|t|q qu1% %Egigg% %?%%Sused 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 1mportant 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. 9lycols. Accordingly, the liquid detergent composi-
tions described herein contaih 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 llquld detergent compos1t10ns are known in .
the art. However, because of the limited solubility
W, ~of builder_and surfactant in water, such detergent
' compositions are generally prepared as relatively
dilﬁte aqueous compositions containing for the most
25. part in excess of 65%, and often as high as 93%, by
weight, water. Frequently. an alkylene glycol co-
solvent is USedgto enhance the solubility of the
bﬁilr detergent. composition. In those aqueous
eompositions which contain less than 65% water, the

 3¢¥_ proportion of builder is generally kept low, i.e. no |



conposi tions which contain | ess than 65% water, the 30. proportion of*
buil der is generally kept low, i.e. no 3. greater than about 10%

wei ght, so as to enhance the solubility of the built detergent in water,
To provi de acceptabl e detergency when used under standard U.S. washing
conditions, such known liquid 5 conpositions are conventionally used at
product concentrations substantially above the "1/4 cup" concentration
(about 0.1% by weight) at which the Iicun%kdetergent conpositions of the
present invention are effective. Mirreover, the conventional 10. detergent
conpositions are generally in the formof enul sions or suspensions rather
than form ng cl ear honbgeneous sol utions which are stabl e agai nst phase
separ ati on. Thcgrdia:tmngdmamahmsh t3s Wiesoridied, iso AS. tdEentRm:mt No.

3,912,662 to d NS {5 g*é chert et
al are illust rat | ve %]ﬁ' "S}r |Cc?)fr1%aﬂrét Sbu% ﬁ\n@t srg%g&ét‘?%{ pat EPCE
di scl oses an amﬁé%ﬁb%r%%QWEmﬁ% MeRA ipdei ¢ and bet ai ne

detergents and g AYHard 3.s .PhassHES &Sﬁdﬂe{ond N A Mtfovin B osi tion
is described containi ng 66% wat er and 12@6g zlene gl ycol -as the sol vent.

The Borchdit etCORPIRAHANY ARG iFRAVeN 198 Qﬁﬁ@‘iﬁstergent
conposi - tion cmntcaérmmmrts“ aé@dnadwlm&ﬁnohmvé acttearftllm eup’s.

wat er - gl ycol solvent f s

conpositions di cﬂosﬂetcfat C&uof t Cmt ess (23%3/% by

wei ght, the wmhmqqiﬂtdqnergent compos1t1ons of the present _ _
.invention are effective. Moreover, the convent1onal G

10. detergent compositions are generally in the form of
emulsions or suspensions rather than forming clear
homogeneous solutions which are stabie'against phase
separation. | | S |

- The detergent cdmpositions.described'in u.s.

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 et al
patent;discloses_an'aqueous détergent composition
containing nonionic and betaine detergents and a poly-

20. phosphate builder. In Example 1, a composition’ is

' described containing 66% water and 12%'a1kylene _
glycol as the solvent. The Borchert et al patent N/
describes a phosphate*free 1i§uid detergént'composi-
tion conta1n1ng citrate builder and surfactant in a

25. water~glycol solvent. The amount of water in each of

the seveh,compositions d1sclosed'in Table 1 of the

patent is less than 26%, by weight, the major portion
.of the solvent being an alkylene glycol..
Copsequentiy. the ability to provide an economical

- 30. liquid-detergent compositidn'Which utilizes water as



of the solvent being an al kyl ene glycol. Consequently, the ability to

" provi de~an econonical 30. liquid detergent conposition which utilizes water
as 4. the principal solvent yet is in the formof a concentrated cl ear
si ngl e- phase solution remains as a problemyet to be overcone in
formulating a commercially acceptable built concentrated liquid 5.

det ergent conposition. The -present invention pgovides a concentrated
agueous si ngl e- phase honogeneous built |iquid d&ter- - gent conposition
conprising: (a) fromabout 15 to 18% by weight, of a 10.

wat er - sol ubl e non- phosphate detergent builder salt; (b) fromabout 15 to
23% by weight, of a surface active_ nonionic detergent conpound which is
the condensati-on pré¥@cPrircipal sokpent yetifs in theefaypend axide with

one nole of an ali p@@ﬁt&n@i&@é&'cEQﬂiabﬂhﬁﬂelﬁh&Qe150!?@1’:9819 PeAABNs (83 a
fromabout 1 to 6% %P at | east one et er gent

of ote
canpound sel ected fP% ¥Bﬂ §?Bub°c8ﬁs?gffﬁam8f1§0 ormuiatlng # ° betaine
det ergent conpoundscommengiabkysacceptable[buflt(concahkyatedi bghedai ne

detergent CO”HPundsdQ€¥£83n£h803§6¥f£Y53 lerr]

The present invention provides a concentrated
aqueous single-phase homogeneous built 11qu1d 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_detergen£ compound which
is the condensation product of 5 to 92 moles of

15. ethylene oxide with one mole of an aliphatic
aleohol cohtaining 12 to 15 carbon atoms;

(c) from about 1 to 6%, by weight, of at

_leest one amphoteric detergent compound selected
from the group consisting of
20. (1) betaine detergent compounds hav1ng the
structure:

o | . - RZ.

. Rl—CHy—N+*—R%—C00~;  and
—— R
. : : RrR3 _ _
(ii) alkyl amido betaine detergent compounds
| -ehav1ng the structures
| L .. R2.
30. | “ |
Rl—C—NH—R5—N+—R4—C00"

R3 .
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P12592 5. wherein [err] represents an al kyl group or :a m xture of alkyk.
groups containing 9 to 13 carbon atonms, R2 and R3 each indqgﬁﬂgﬁftly A
represent a methyl or an ethyl group, and R4 and R5 each independently. ..
represent a nethylene, ethylene or propylene radical; (d) fromabout 5 to.
8% by weight, of a solubilizer consisting essentially of an al kyl netal
salt of octyl phosphonate; and 10 ... (e) fromabout 35 to 65% by
wei ght, water. In accordance with the pr%Cess aspects of the present

i nvention, |aundering of stained and/or soiled materials is. effected by
contacting such materials with an aqueous .sol ution of the above- 15.
defined liquid detergent coprposition. Unlike the built I'iquid detergent
conposi ti ons knowWhereie Rt tLephresedbppodntabhEl oILORR PFeBent i nvention

‘contain a high Coﬂﬁﬁﬁiﬁﬁéiéfléﬁkf&“%f@ﬁp@”@oﬁ@éi@fﬁé”é ystigre
characteristically clear, sin

are physically std%?%b%%e@t?wglg%%éﬂ“%é??ggggﬁfygggggggggaﬁggbgﬁignaﬁggiCh'
Al Fy g SR g
accorda%ce 25g S%?ﬁég%ﬂelﬁﬁgggﬁﬁgﬁ%g%nﬁ?%ﬂgéﬁégp%c$%g?§f+§$h1CIear

si ngl e- phase aquecthgbéne i @nspropyhene coadieatated in both surfactant and

bui I'der. Froma col plafrgﬁagggging,t5h§%90@$o§é{%ﬁg§ 8f ihe present
i nvention are particular|ly advantageous insofar as ey are o _
solubilizer consisting essentially of an alkyl
metal salt of octyl phosphonate; and: T
10 (e) from about 35 to 65%, by weight, water.
In accordance with the process aspects of the
present ;nvention, laundering of stained and/or
‘soiled materials is effected by contacting such
materials with an aqueous solution of the above-
15 defined liquid detergent composition. ' o
Unlike the built liquid detergent compositions
known in the art, the compositions of the present
invention contain a high concentration of builder and
surfactant yet are characteristically clear, single-
20 phase hdmogeneous solutions which afe physically
stable over brolonged periods of storage and over a B
wide range of temperature. The particular combina- AN,
tions of nonionic and betaine detergenté with non-
phosphate builder salt and solubilizer in accordance
25 - with the present invention unexpectedly form clear
singleéphase'aqueous solutions, highly concentrated
in both surfactant and builder. From a commercial
standpoint, the compositions of the present invention

are particularly advantageous insofar ‘as they are
30 . ' '



30 v%. phosphate-free in conformty with governnental regulations in nany
areas-swhi ch prohibit the use of phosphate-containing detergents; they are
gelatively econonical to fornulate in-that they utilize water as 5. t he
princi pal solvent and avoid the use of costly co- solvents such as al kyl ene
glycols in other than m nor amounts; they provide effective detergency at

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

condi tions; and they are honpgeneous sol utions, avoiding problenms of non-
uniformty and phase separation associated with the storage and use of '

enul si ons and di spetsio non|0n| erer ent 0 e liquid
15. detergent conpggﬁ g‘r’% tel?e é’é‘rﬁj Nt tﬁ’ g%cr}g’rlldsetr}lttaqte from
about 15 to 23% amegwleftdoaisl \inf mamyl‘hrte@sm%lcby meglmt dhe msel@fer gent

conposition, and t er Qﬁgnﬁng v Sl from
about 1 to 6% pre era?ﬁ&(% rg|n°1 qﬁgﬁzf%e@bey 2 wel ght, of sucﬂla&l\ww
conposi tions. The ﬁ@loalqn\l-é!ad-m*}Wt rguladeh igy thed eddiigfe @ Afent s

e 517 L e ot o e s e e
e buil der concentrations wthin e 0 0, e l.ower .the
maxi mum concentr a- $93Vants, sHch, 3% ﬁ@quieelgdéfﬁl\ﬂw C?W Th & N ITANIRF

t he conposition andmﬁudds.fammwap&mmWG@fﬂﬁﬁﬁctnﬂhaﬁmtsﬁgﬁnqy1a&khmersely,
at hi gher concentr %E:'o%n tOfcol?xLé'enqerrat%.%ns iSO D r@ta%ﬂi}‘oétefd ¢

~deter-
‘so-called 1/4 cup concentration, a desirably low

-/ 10. concentration under U.S. washing conditions; and they
are homogeneous solutions, avoiding problems of non-
uniformity and phase.separatioh 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 composition,
and the amphoteric detergent compound will generally
vary from about 1 to 6%}'preferably from 2 to 4%, by

20. weight, of such coﬁpositioné; The relative amounts

. of each of the aforementioned detergenﬁs is generally

K./' ‘determined by the amount of builder salt employed.

' The higher the builder concentrations within the

~ range of 15 to 18%, the lower the maximum concentra-

25. tion of noniohic detergent which may be empioyed in

| 'the composition and still form a_stab1e single-phase
solution. Conversely, at higher concentrations of
builder salt, the concentration of amphoteric deter-
gent and splﬁbiliZer is éreferably increased within

30. thé_ranges of concentration set forth above so as to
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gent and solubilizer is preferably increased wthin'30.-the ranges of ™™
concentration set forth above so as to 7. solubilize the m xture an .
forma clear single-phase solution having the requisite detergency. Thus, ¢
for exanple, at a builder concentration of about 17% or above, the

preferred concentration of nonionic 5.  surfactant is fromabout 16 .to

18% the anphoteric detergent is from about7.2 to 4% and nost desirably-at
“least 3% and the concentration of 'solubilizer is about 7 to 8% al

per cent ages being by weight of the total conposition. 10. The
synthetic nonionic detergent enployed in the practice of the present

invention is spegihibh 1ti%e RATE MK EndVEdTh fy%tész hf}f&f@ﬁ{ &Y Product
(o50)

of 5to 9 noles of ethylene oxide with gn allphatlc al-ning 12
to 15 carbon at &Adut 'Fl?é‘ ving FeWISHA qatefaanayab| sy (fanht
chai n al cohol , éﬁtdniiil%t alteiaerbﬁilmers corcritr i Jf Abdutxting dher eof

contai ning an ay rbon _at.Qng .per | e. . The nunber of

et hyl ene oxi de 6?’8 S %fé‘re %Iece% %e%ac&?qewni@r"ébl é\?éﬁfdé‘é’ about 20. 6.5
or 7. Neodsl. (Regirfast@dhtTrisdd v Ia)bo;tﬂ:r 6.651:@nd.8%50d:die (diq:gicsiemmﬂ Tr ade
Mark) 25-7 are B%rtte'r‘é#n%r 3% Err‘i‘:fme”tfdi’: tﬁqgergto,mégq:t 1 erfa%'ﬁ't product s

bei ng made by Shell em_cal npany, he "a teric

conpounds rnost @§ef1tﬂ55253%|'naﬁﬁemqqr{¥r¥§tdf°ft (> m@e&nlnzmems on are
the betaine andadldut 7aﬁ£bd8%betaa.|ln%éi@eﬂf&%@s VTR H danHw df'&he

foll owi n structu _
9 téi compos1t10n.

" 10. - The synthetlc nonlonzc detergent employed in the ~
practice of the present invention is specific to’ '
- those compounds which are the cdndeneation 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 alcchol or
- mixture thereof containing an averageIOf 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 )
p;efer;ed for use herein, both of such-producte being - U
Qade by Shell Chemical Company, Inc. _
. The amphoteric detergent compounds most useful
25. in the compositions of the present invention are the
betalne and alkyl amido betaine. detergent compounds
having the follow1ng structures:
| (i) Dbetaine
- 30. : : e _
o Rl—-CHz—N"’-R‘r— CO0d and

Rr3



(i) betaine R2 [err] * P12592 8. (ii) alkyl amido betaine [err] wherein
isn_ eactrof the above structures [err] represents an al kyl chain '

i xture of ‘al kyls 10 . containing 9 to 13 carbon atons; ?gé??zand
[err] each independently represent a nethyl or an ethyl group; and R4 and
R5 each i ndependently représent a net hyl ene, ethylene or propyl ene radical.
15 When [err] is a m.xture of alkyls of varying chain length, it
is preferred that such mixture be conprlsedapredon1nantly of al kyl s havi ng
9 to 13 carbon atoms, although it is sufficient, albeit |less preferred, if
only the predon nant al kyl in the 20 m xture contains 9 to 13 carbon
atons. and the remaining al kyl chains are outside of such range. is
preferably derived frofitdcoabkydi ami&R betlafReare preferably nethyl groups
and R4 preferably. a nmethyl ene groupoand [err] k preferably a 25

propyl ene radical. Accordingly, prgferred betg@ines for use herein are
cocodi net hyl - anmmoni um acet at e (coc'betaine) apd cocoam dopropyl

di met hyl ammoni um acet at e (cocoaﬁidgcbeﬁgLn§5_.ﬁa_ag&nn$§odetergent nmay
optlonallyspe enpl oyed 30 i'n m nor annuntslto suppl ement the nonionic

and
'.R3

wherein in each of the above structures Rl
W, ' : represents an alkyl chain or a mixture of alkyls
10 : containing 9 to 13 carbon atoms; R2 and R3 each
' : ‘independently represent a methyl or an ethyl
group; and R4 and RS each independently
- represent a methylene, ethylene or propylene
-radical. _

15 When Rl is a mixture of alkyls of varying chain
length, it is preferred that such mixture be
comprised predominantly of alkyls haV1ng 9 to 13
carbon atoms, although it is sufficient, albeit less
preferred, if only the predominant alkyl in the

20 mixture contains 9 to 13 carbon atoms and the
remaining alkyl chains are outside of such range. Rl

k/ .~ 1is preferably derived from coconut oil.
R2 and R3 are preferably methyl groups and R4
preferably a methylene group and RS is preferably a

25 propylene radical. Accordingly, preferred betaines
for use herein are cocodimethyl-
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-
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anphoteric detergent conpounds in the liquid deter- * 9. gent cdnpos?fjons

of the present
be bel ow about
limted sol ubil

I nvention. Cenerally, the anpunt of anionic detergent

Wt |

3% by weight, of the total conposition because of the ™=

ity of such detergents 5. in the built |iquid detergent

conmposi tion. . Al kyl benzene sul phonate salts wherein the alkyl group

contains 10 to 18 carbon atons are particu@arly limted in solubility in
s of the present invention, dnd hence it is preferred that

t he conposition
t he 10. conposi
conpounds to av

al cohol s of 15.

havi ng a val ue
and Mis a solu
amoni um | ower
pol yet hoxykat ed
Conmpany and is
in the concentr
i nvention. The

10.

tions of the present invention be substantially free of such

oid the possibility of product separation. The preferred
‘anionic detergents for use herein e_sul phat ed et hoxyl ated hi gher fatty -

_ g?ﬂiﬁ%? e awatttionfatty alkyl group
of from10 to 18ewer2dl1sqr ke amdUnt B ardionidc? detdrgentd widnefws abl y

Ie e CORRARLE OB |

bout 1.5 tQ 1/ 2 .t he 20.. nunber .of. carbon atoms in R)
Bl Fbdlus ot e wleildith > be M Yorty Gmifk YA 1" P

beidapseawifncher limidredn|scdnvdiidiityo .of Asyvheidatenygents

2 SHEP iy Tl R RO At B AR Colven

Renzene isplphonate akts iherain dhe dFlke grQitRent
SOntaninsA oo oOfL 8\dizbdiRa bl drdParticularly
limited in solubility in the compositions of the
present invention, and hence it is preferred that the

compositions of the preSent invention be substahtially

free of such compounds to avoid the possibility of
product separation. '

The preferred anionic detergents_for use herein

" are sulphated ethoxylated higher fatty.aicohols of

15.

20.

the formula o _
N - RO(C2H40) SO3M .

wherein R represents a fatty alkyl group of from 10

to 18 or 20 carbon atoms, m is from 2 to 6 or 8

(preférably having a value from about 1/5 to 1/2 the

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

_ prefgrred polyethoxylated alcohol sulphate detergent

25.

is available from Shell Chemical Company and is
marketed as Neodol 25-38.

Water is the principal solvent in the concentra-

' ted liquid detergent compositions of the present

30.

invention. The concentration of water may vary from
about 35 to 65%, with a concentration in the range of
45 to 60%, by weight, being generally preferred. A

kv



about %5 to 65% wth.a concentratlon I n the range of 30. 45 to 60% by
melgh&~ being generally preferred. A" 10. co-solvent such as an al kyl ene
plycol, e.g. ethylene glycol or propylene glycol, may optionally be
enployed in mnor anmounts for the purpose of enhancing the solubility of

t he -surfactant and the 5. builder in solution. The concentration of

al kyl ene glycol in the detergent conposition_ should, if present, be bel ow
about 10% by weight, of the total conpositi& " preferably bel ow about 5%
and nost preferably, the conposition is substantially free of 10. such

al kyl'ene glycol. An alkali netal salt of octyl phosphonate is included in
t he detergent conposition because of its solubilizing properties with
respect to non|on|€°§§Pﬂa@ménﬁ§°§nésbmﬂ(ﬁékﬁéﬁﬂﬁ adyerlaolenlsi-l ietdylene 5.

used in an amount gfi yideAMor b2 a1, @fa tiiQnal1 1§0me0Si tion, a
concentration of a? east 796be|3%5p Fﬂ}red mhegtt e bUI|d§? al t

concentration is aSSRloyes 40 mi Lihe RS0 fi e as used
~herein neans 20. aeemmim@ el rs@mimﬁmymdfat[rwrsh:\mwfnt [a0¥ lthe

represents an el gh .at osrg m;__n‘%er aIT| % ce%q__@arhqrg{ %ffe all?éﬁﬁm al kyl

chain. The noR pho déﬁbrgéﬁ: Uil der s aXs Sare _
present conpositi oﬁmwlamrtth@ QB3 exgendy &qwmmw 158f0 18% by

wei ght . . present, be below about 10%, by weight, of the total
composition, preferably below about 5%, and most
: preferably, the composition is substantially free of
-~/ 10. .such alkylene glycol. _ | |
- An alkali metal salt of octyl phosphonate is
included in the detergent composition because of its
solubilizing properties with respect to nonionic
surfactanﬁs and builder salt. Such solubilizer is
.15, used in an amount of from 5 to 8%, by welght, of the
total composition, a concentration of at least 7%
being preferred when the builder salt concentration
'1s about 17% or higher.
The term octyl phosphonate as used herein means

20. a compound_hav1ng the formula

- o c-—p—mi
- |
25. o | . oH
wherein C8 represents an eight carbon-atom member
aliphatic chain, preferably an alkyl chain.
- The non-phosphate detergent builder salts are
em?loyed in the present compositions in amounts
30. generally of froﬁzabout:15 to-ls%;'by'weight.



11 . Specific exanpl es of non-phosphate water-sol ubl®e inrorganic bui | dgr,

I ncl ude wat er-sol ubl e i norgani ¢ carbonate, bicarbonate and silicate salts.
The al kali (for exanple, sodium and potassium 5. car bonat es, e ¥
bi carbonates and silicates are particu- | Arly useful herein. Water-sol uble
organic builders are also useful and include the alkali netal, ammoni um and
substi tuted ammoni um pol yacet at es, Carboxyi tes, 10.  pol ycarboxyl ates and
‘pol yhydr oxysul phonat es. Speci fic exanpl es 6f° pol yacet at e and ' '

pol ycar boxyl at e buil ders include sodium potassium |ithium anmoni um and
substituted amoni um salts of ethylene dianine- tetracetic acid,
nitrilotriacetic_ acid,, benzene poly- 15. carboxylic (i.e. penta- and

tetra-) acids, CRIMELS RH F R RhERhAL @ | Water 8PPl ysed
~herein, the terniddegdmid "buillEder®t i nelDhdélowste f-266 B e 2o @@@Be SUCh as

t he water-sol ubl e galts of .hi gher fa%ty qfids containige fr about 8 to 20
20. carbon at omS2IRPRLR, & -ﬁiﬂ%l?% R Hrarereabis uni t2%ers often
enpl oyed in the dlikpiid (dEerepamp bonpssd iwmendirpotagpoitmht constituents of

noder n det &r gent LGIMASI 44 Ons; JYY | h;{% Y lals 25. a
bri ght appgér ancce SO 'F‘#a%é't @%ﬁ r%"%/% gn%f on %@%?%%na%?p%?égé%ppears
clean. Although ¥4rk% yagfubheXeinti|ize a singie brightener for a
specific intended purRROSér-dblutife |oriksh &lohef Dfdks COPPOSidb Ofge i1t he

resent invention jt,is generally 30,,desirable to | oy. m xtures of
Erighteners whi & 1nclé§2_the d1kali ‘metal, ammonfﬁg?agh

substituted ammonium polyacetates, carboxylates, i~)

10. polycarboxylétes and polyhydroxysulphonates.
Specific examples of polyaéetate and polycarboxylate
builders include sodium, potassium, lithium, ammonium
and substituted ammonium salts of ethylene diamine-
tetracetic acid, nitrilotriacetic acid, benzene poly-
15. carboxylic (i.e. penta- and tetra-) acids, carboxy-
methoxysuccinic acid and citric acid. As used
hereih, the term "builder" does not include
surfactants'and soaps such as the water-soluble salts
of higher fatty acids containing from about 8 to 20
20. carbon atoms. , o
The optiéal fluorescent brighteners or whiteners
often employed in the liquid detergent compositions (Y
are important constituents of modern detergent
compositions whiéh give'washed laundty and materials
'25._ a bright appearance so that the laundry is not only'
clean'but'also appears clean. Although it is
possible to utiiize a single brightener for a
~specific intended purpose in.the.liquid_detergent
compositions of the present invention it is generally
30. desirable to émploy mixtures of brighteners which



P12592+12. will have. good brightening effects on cotton, nylons, polyesters
and biseéhds of such materials and which are ‘al so bl each stabl e. P1A5990d
flescri ption of such types of optical brighteners is given in the article
"The 5 Requi renents of Present day Detergent Fluorescent Witening
Agents" by AE. Siegrist, J. Am Ql Chen1sts Soc., January 1978 (Vol. 55).
That article and U S. Patent 3,812, 041, g ed let May, 1974, hoth of

whi ch are hereby incorporated by reference % contain detailed
descriptions of a wide variety of suitable optical brighteners. Among the
brighteners that are useful in the liquid detergent conp05|t|ons of the
present invention are: Calcofluor 5 BM (Anmerican Cyanan1 d); Ti nopa

(Regi stered Trad&iNgr lBpvieP@oed t%)lghwlﬂgzﬁf% on °®§\FP("‘I4I NYdPNSmayi s) ;
Phorwi te RKH, PhejoiRiels® eBiH atad b%@fde tof Ben WenerdalsCalnd pamdaer ,ar&CI d

(T.Aﬁ;;f%?’%%m@%a Lot SRS gt (000 CRARE 1B 1M 5 GoR GIBSRDent
conpositions to prﬁ)\ugtaaaidlum(gm:lermme.rst |gasrere|m'h¢mef wrdtiicdeal" Tdve
aest heti c. 5Inc|uq§%%ﬁ  ﬂ%q Qi lp kg or -
anti-redep0sition . agents suc V|ny a coho so |un1carboxy-
met hyl cel | ul ose Wmfuxaﬂarwtrﬁet Hay Poé‘p .ﬁlz@gens[th, Jeeddts 03id g, guns,
?Lg'n{‘at es, agar YAinidtABIJT QiFare 1978 UL, B St iThad etmweam de;
and U.S. Patent 3 812,041, issued 21st May, 1974,
: _ both of which are hereby 1ncorpqrated by reference
e 10 _contain detailed descriptions of a wide variety of
suitable optical brighteners.
Among the brighteners that are useful in the
~liquid aetergent_cOmpositiens of the present
_ invention are: Calcofluor 5 BM (American Cyanamid);
15 Tinopal_(Registered Trade Mark) LPW (Ciba); SOF
A-2001 (Ciba); CDW (Hilton- o
Davis); Phorwite RKH, Phorwhite BBH and Phorwite BHC
(Verona); CSL, powder, acid (American Cyanamid); FB
766 (Verona),'Blancophor PD (GAF); UNPA (Geigy):
20 Tlnopal RBS 200 (Geigy).
| Adjuvants may be present in the 11qu1d detergent
\_/ t compositions to prOV1de.add;t1onal properties, either
functional or aesthetic, Included among the useful
-adjuvants are soil suspending or anti-redeposition

25 agents, such as polyvxnyl alcohol, sodium carboxy-

' ~methyl cellulose, hydroxypropylmethyl cellulose;
th1gkeners, e.g. _gums,_alglnates, agar agar; foam
improvers, e.g. lauric'my:istic“diethanolamide: foam

'destroye;s,,e.g._silicones; bactericides, e.g. |

30 trib;omoeaiicylanilide, hexachlorophene; dyes;

| pigmente (water dispersiblé): preservatives; ultra-



destroyers, e.g. silicones; bactericides, e.g. 30 * - n
tribronosalicylanilide, hexachl orophene; dyes; pignents (water

di spersible); preservatives; ultra- 13. violet absorbers; fabric
softeners; enzynes; opacifying agents, e.g. polystyrene suspensions; and
perfunmes. O course, such materials will be selected based on the .
properties desired in the finished 5. product, their conpatbility wth the
ot her constituents, and their solubility i¥¥<¢he |iquid conposition. The
l'iquid conpositions of the present invention are efficient and easy to use. .
Conpared to heavy 10. duty |aundry detergent powders, much smaller vol unes
of the liquids of the present invention are enployed to obtain conparable
cl eani ng of soi vddblerurbsorodry; abrl e, softdiers 1 \gritaledr ef erred

fornmul ati on of tlon on] ams or 1/4 cu df 15.

a1 nococ IR (PN Hia b St A Alechi e v

machi ne in iC £r W gtteds

and even | ess | ed;, ft‘?{e fé; toj_egy r&ﬁ%ﬁ NGs - th‘@lﬁnfg‘ﬁe oncentration
[ [ onp 03|t|on Int wash water :I-s of the order

of the liquid deter ent 20
of “about 0.3% mgs‘gaqty qmrpmmﬁww Heth ithe P RBHosition in the

wash sol ution widdngtinaRrtsimam Whdl O Bd1url 3%y mrefueiabl sgfiem 0. 10 to
0.20% The proportions .af the various constituents of the 25.. liquid

conposi tion may SPARP i ngly. Equivalent results can be obtained by
using greater proportihensdiquid compositions of the present invention

are eff1c1ent and - easy to use. Compared to heavy \“J

10. duty laundry detergent powders, much smaller volumes
of the liquids of the present invention are employed
to obtain comparable cleaning of soiled laundry. For
example, using a typlcal preferred formulation of the
present invention, only about 71 grams or 1/4.cup of

15. liquid is needed for a full tub of wash in'a top-
loading automatic washing machine in which the water.
volume is about 17 gallons (about 64 litres): and
even less is needed for frbht-lqading machines.
Thus, the concentration of'the'liquid detergent

20. composition 1n the wash water is of the order of

. about 0.1%. Usually, the proport1on of the liquid

composition in the wash solution will range from
about 0.05 to 0.38%, preferably from O. 10 to 0.20%.
The- proportlons of the var1ous constltuents of the

25. liquid composit1on may vary accordlngly. Equxvalent
results-can be:obtained'by ﬁsing'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.

- 30. .The 1nvent10n may be put into practzce in



of a rfore dllute fornul ati on but the greater quantity needed wll require

‘addi t dehal packaging and will generally be | ess convenient for consumer
bse. 30. The invention may be put into practice in - 14. various ways
and a nunber of specific enbodinments will be described to illustrate the,

invention with reference to the acconpanying exanples. EXAVPLE 1 5.

A concentrated built |iquid detergent conposition in accordance with the

present invention was fornul ated as set fortR4.-n Table 1 bel ow. The

per cent ages shown refer to the 100% acti ve conponent. TABLE 1 10.

COMPONENT VEEI GHT PERCENT Sodium Citrate

17. 2 Et hoxyl ated C12-C13 al cohol (6.5 ' 17.6 noles EQ nol e

al cohol ) Cocoani dovastiausefdays and a number of specific eihbbdiment@ctyl

phosphonat e(2) (Po [ I I ngr | u _

0.2 \ater h§ii %g'ﬁgshklbed to 1lll§%r§ eggkﬁbﬁce qtgg gﬁq#%ble 1

(1) Provided as "vefesencaDto the agsormpanyiing: egamples. of cocoami do

bet ai ne sold by Sherex Cheni cal Cowpany E€xhMpLize 1phosphonate is provided
as "Hoe S-2413" sold by_Anerican Hoeg .comany,. . which is then reacted

" with potassi umchydroxi d& FG“FGP&FFﬁ@dzgullt Liguids Sefergent. °°mp°51t1°“

in. accordance with the present invention was
formulated as set forth_ln;Table 1 below. The
percentages shown refer to the 100% active component.

W, - TABLE 1
10. COMPONENT_ . _ ‘WEIGHT PERCENT
Sodium'Citrate 17.2
Ethoxyiated C12-C;3 alcohol (6.5 - 17.6
_moles EO/mole alcochol) | : '
Cocoamido betaine(l) o 3.1
15. Octyl phosphonate(z) (Potassium salt) - 7.0
: Brightenér_and'blue dye - ' oo 0.2
Water S o '~ Balance
Notes on Table 1
(1) _P:ov1ded as "Varion CADG", an aqueous solution
20. . of cocoamido betaine sold by Sherex Chemical
.Company.___ _ S
O/ . ~ (2) The phosphonate is prov1ded as "Hoe S-2413" sold

by Amcrlcan.Hcechst Company, which is then
3reécted with potassium hydroxidé to form the’
25,  _pctassium salt. .

) ‘The above-described liquid compcsition was a
clear blue-coloured single-phase homogeheous liquid
detergent having a viécosity of about 80 centipoise

- (cp) at 75°F (24°C), and which poured satisfactorily
. 30. '



r

The above-described Iiquid conposition was a cl ear bl ue-col oured s
si ngl e- phase honogeneous |iquid detergent having a viscosity of abouf&éo f
centipoise (cp) at 75F (24C), and which poured satisfactorily 30. 15 %
froma plastic detergent bottle with a di scharge opening of about 2.5 cm

di aneter. The liquid detergent was enployed to wash a m xed | oad of soiled
| aundry which included cotton swatches and pol yester/ 5. -cotton swatches
soiled with particulate soil and with sebuBsoil. The wash tenperature was
[err] (49C) and the concentration of the |liquid detergent in the wash bath
was about 0.1% by weight. After washing, the |laundered itens were rinsed
in tap water and then 10. dried. The degree of stain renoval was neasured

by taking a ref|@edmne oIAnd M Bdirsatth BéE 1@ i @ota SABSSHaRgéor to and
after the washin ugggg a rdner ﬁ#sZOdfplourlneter. The | aundering
operation descri%‘ﬂ1 ' \)%f%ml%.z" R LEAPEH o Dt IRt ergent, a
gog’mer f:ibal aqueaist dyént |wapli ehpibdwed etd '-ml’pcsixﬁi:ﬂéhﬁ choddi of ngoiDéa

odecyl benzene te.. 10% ' citr s d Y X ted

surfactant, and”™ ﬁ%‘gﬁau%]t%ﬂu%?\%&u ph%é\%aée‘?h?/qar%ﬁ%%eé%%eg&afé%eg%2 cup”
concentra- 520. <Qothrrnfswdisched. 94ley wicthyiparticulateasdil amd witlkr gency

of both conposi td i V@éif.omé%me@enﬁﬁéﬁ%&f@%ﬁ efhG4@i (yg eFpval
achi eved during laundering. The de;ergenc%ho the liguid detergent. of the
present inventi dPdithe concentratinn L (Hhe ohidkkd JRtprgept in the

wash bath was about 0.1%, by weight."After washing,
the laundered items were rinsed in tap water and then o
10. dried. The degree of stain removal was measured by
taking a reflectance reading for each stdined test
swatch prior to and after the washing using a Gardner
XL-20 colourimeter. D
The laundering operétibn described above was
15. repeated with a control detergent,'a commefcia;i
agueous built liquid detergent'composition-containing
. 19% dodecylbehzéne sulphonate, 10% sodium citrate, 7%
“ethoxylated alcohol surfactant, and 5% sodium toluene
sulphonate hydrotrope used at-a “1/2'cup" concentra~-
20. tion of about 0.2%, by weight, in the bath. The
detergency of both compositions was Cthared-based on  L
the measured stain removal achieved during laundering. ~
The detergency of the liquid'detefgent'df the present
invention at a "1/4 cup" concentration was shown to
25, be either equivalent to or superior to-that achieved
with the control liquid detergent at a "1/2 cup”
concentration with respect to laundered.soiled_and _
stained fabrics. ' ' .

30.



“25. . be either equi val ent to or superior to that achieved with the control

| i quirgi;detergent at a "1/2 cup" concentration with respect to | aundered
;soil €d and stained fabrics. 30. 16. EXAMPLES 2A and 2B The effect of

i ncorporating a betaine detergent not in accordance with the present
invention into a built liquid detergent conposition containing 5.

noni oni ¢ surfactant and a high concentratroqggf bui | der was denonstrated by
preparing two |iquid conpositions as described in.Exanple 1, except that

t he cocoam do betaine in the conposition of Exanple 1 was replaced in one
conposition by stearyl betaine 10. (Exanple 2A) and in the second

conposition by pal nytyl betaine (Exanple 2B). Both of the resulting
conposi - tions were unstable and_forggﬁﬁﬂﬂﬂ%iéﬁhjﬁﬁhéﬂi in contrast to the
stabl e cl ear sol ution wWHe e @erikesrddita i os i pedind da@dRyénd. 15.

EXAMPLES 3A and 3B Detergency f-ests were conducted wi fh conposifions A and
B fornul ated as sffin ‘irhg?‘ﬁ&%ré;aé‘-%lwh- EQIJT'% REAERRS Ivenht e AR sent

the percent by weitghtltoflispacid cietanpeit i comgmesitipn ceaorepising on. 20.

TABLE 2 EXAMRLE N : . 3 quPCNENT
Sodi um citrate nonionic surfaCtant-andlﬁtEfgh cé%%%?iﬁ?ﬁﬁ%%é?ed C12-C13
al cohol ' builder was demagnstrated by preparing two ligquid

compositions as described in Example 1, except that
the cocoamido betaine in the composition of Example 1
was replaced in one composition by stearyl betaine

-/ 10. (Example 2A) and in the second composition by palmytyl
betaine-(Example 2B). Both of the resulting composi-
iions.were unstable and formed separate phases in
contrast to the stable clear solution which
characterised the composition of Example 1.

15. : EXAMPLES 3A and 3B
| Detergency teéts_were.conducted'with compositions
A and B formulated as shown in Table 2 below. The
nﬁmbers in Table 2 represent the percent by weight of
each éomponent in the liquid composition.
20. . TABLE 2
EXAMPLE | . ' 3A 3B

. COMPONENT _ | |
Sodium citrate . 17.2 17.2
Ethoxylated C35-C13 alcohol . 17.6 23.0

25, (Ggs'mbles.EO/mole alcohol) o
Cocoamido betaine _  3.1 - ==
Octyl phosphonate (potassium salt) ‘7.0 14.0

water . - Balance Balance

30.



25. (6.5 mol es EQ nol e al cohol) Cocoam do betaine*® -

3.1 -- Cctyl phosphonate (potassiumsalt) 7.0 14. 0 vateP“F
Bal ance Bal ance 30. P12592 17. The conpositions of Exah%#%% 3A and 3B.
were cl ear, single-phase solutions. The conposition of Exanple 3Ais a
conposition in accordance with the present invention substantially as
previously 5  described in Exanple 1. The conposition of Exanple 3B
represents the best performng formulatldn fromthe standpoint of
detergency neasured at a concentration of 0.1%in the bath from anong
conposi - tions containing the same conponents of the 10 conposition of
Exanpl e 3A except for the om ssion of a betaine detergent, and which forned

a clear single- phpse @&hp&éﬂf&oibeosommﬁ;bié@nmfaﬁaml@eﬁ& is not in
accordance wt the r |nvent|fn and I s -coqﬁaélson exa

The det er genc o%???%n QU es APegL han dggern1ned in a
Ter got onet er mﬂe naamutsaca wanpdyitidh esacogrdanpanyith the test

oS T el SRR LR A R R D ey

‘clay on5cottotescribed in EXample 1. The composition of Example
3B represents the best performlng-formulatlon from
the standpoint of detergency measured at a
concentration of 0.1% in the bath from among'composi— )
tions containing the same components of the W

10 composition of Example 3A except for the omission of

" a betaine detergent, and which formed a clear single-
phase solution. The cmeOSitioh of Example 3B'is not
in accordance with the present invention and is a
comparison example. \

15 The detergency of the composition of Examples 3A
and 3B was determined in a Tergotqmetef'vessel
manufactured by u.s. Testing Company on the test
fabrics and under the condlt1ons stated 1n Table 3

below: _ .

2Q : TABLE 3
TEST FABRICS - _ '
TFN - Test fabric soil on Nylon \/
PCC - Piscataway clay on cotton
'TFC - Test fabric 'soil on cotton

25 PCDC - Piscataway clay on Dacron (Registered

' - Trade Mark)/cotton

EMPA - EMPA 101 on heavy cotton

WASH CONDITIONS .
_ Liquid detergent concentration 0.10%
30 Water temperature o 120°F (49°C)
Water hardness about 150 ppm as
 calcium carbonate




YFC /- Test fabric.soil on cotton 25 PCDC - Piscataway clay on
Dacr ot f Regi stered Trade Mark)/cotton EMPA -- EMPA 101 on heavy cotton
YWASH CONDI TI ONS Li qui d detergent concentration 0.10% 30 Wat er
tenperature [err] .Water hardness about
150 .ppm as cal ci um car bonat e 18. At the end of the wash, the test

swat ches were rinsed in tap water and then dw d. A reflectance readi ng was
taken for each test swatch prior to and after t'he washi ng using a Gardner -
XL-20 col ourineter. 5. The values for the change in reflectance [err] are
~shown below in Table 4 for each of the aforenentioned test fabrics. A
difference greater than 0. 8:between two values of ARd is considered

significant for all washdéd t?’@ste“ﬂalﬁ’rﬁ dheoyash: tdie mestusuatahesovendrA 10.
and PCDC where onl yifNsddvdnieaphecerl ah@hei 5y idy.ed Airytfdaiice TABLE

4 4 Rd Val ues for FEabr cs Washed ,wi t i tions A B.and .C 15 R C
TFN PCC EVBRAAING HaE € %%%x%ﬁs_'t AL Swatch Drjor aé'éB
18 -8 3afifer the washihg using®?4 GardnEt XL=-20 ddlourinzXex(.
Tabl ¢ 4 demongtr at e R YR AR The IHYAHE L AT RILADLA (@A t he

use of a conpdsSition.in-
_ shown below in Table 4 for each of the aforementioned

test fabrlcs.f A difference greater than 0.8 between
two values of ARd is considered significant for all
washed test fabrics except for measurements on EMPA

N 10. and PCDC where only ARd values above 1.3 are
Considered significant.
| | TABLE 4
A R3 Values for Fabrics Washed with
Comp051t1ons A, Band C
15. FABRIC TEN pcc EMPA TFC  PCDC
EXAMPLE o . o
3 38 25 18 8 32
3B 35 24 17 8 33
20. Table 4 demonstrates the unexpected improved.
' detergency attendant on the use of a composition in
W/ accordance with the present invention relative to a

single-phase liquid detergent composition similar
thereto but théh was not formulated in accordance
25. with the present invention. The composition of
Exémple 3A is shown to_be'sﬁperior to the composition
of Example 3B with respect to two of the five test
fabrics laundered: and esséntially equivalent in
~ detergency with respect to the other three test
'30. £fabrics laundered above.



accordance with .the present inventiom Telative to a single-phase |iqui,

detergent conposition simlar ther not fornul ated i nw
accordance 25. wth the present Irr‘E l@“\“ﬂ““mu‘“ﬂnposition of Exanple 3A 3
is shown to be superior to the conpesition Exaftpl e 3B with respect to

two of the five test fabrics |aundered; and essentially equivalent in
detergency with respect to the other three test 30. fabrics |aundered
above. 19. CLAIMS 1. A concentrated aq&gous si ngl e- phase hono- geneous
built liquid detergent conposition conprising: (a) fromabout 15 to 18%  by.
wei ght, of a water- sol ubl e non- phosphatecﬂgEﬁﬁgent buil der salt; 5.

(b) fromabout 15 to 23% by wei ght ace 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 alcohol containing 12 to 15
carbon atons; 10. (c) fromabout 1 to 6% by weight, of at |east one
anphot eri c detergent denpBufgnsentEateds paHeeHE 5#695969h§5§thﬁ900f (i)

bet ai ne detergenéeﬁéaﬁguﬁdilhalh&ﬁlahaeﬁéigéhﬁr@om§551tlon comprising:
re lerr] 20, (T{ly aEkyl afmde petgliggget groent comoynds having the
structure: [err]. _ ght.,
soluble non-phosphate detergent builder salt:;
5. (b) £rom about 15 to 23%, by weight, of a
surface ac;i?e nonionic detefgent coﬁpound which .
is-thefcondensation product of 5 to 9 moles of \wj
ethylene oxide with one mole of an aliphatic
alcohol conta1n1ng 12 to 15 carbon atoms;
10. (c) £from about 1 to 6%, by weight, of at least
one amphoterlc-de;ergent compound selected from
the group consisting of
(i). betaine detergent compounds having the
structure:
15. | R2

Rl—CHy;—N*—R%—C00~; and

.| |

R3
20. "~ (ii) alkyl amido betaine detergent compounds ~

B ..having the structure:
y |
| Rl-c-—NH——R5-N+——R4-coo-
25. ' |
_ R3

wherein Rl represents an alkyl group or a
mixture of alkyl groups containing 2 to 13 carbon

30.



Qherekﬁqu represents an al kyl group or a m xture of al kyl groups
contataing 9 to 13 carbon 30. 20. aﬂﬂ“l”l“lﬂ ﬂlaﬂlmach | ndependent |y
Eepresént a.nmethyl or an ethyl group a ] each independently
represent a nethyl ene, ethylene or propylefie Fadlc (d) from
about 5 to 8% by weight, of a solubilizer consisting essentially of an

al kali nmetal salt of octyl phosphonate; - and (e) from about 35 to 65% by
wei ght, water. 10. 2. A detergent conﬁﬁbltlon as claimed in Claim1
in which the said nonionic detergent conmpound i's the condensati on product

of 6 to 7 noles of ethylene oxide with one nole of an aliphatic al cohol _
containing 12 to 13 carbon atoms. 15. 3. A detergent conposition as clainmed

in daim1l or daim2 iatemsshR2handird taadtﬂﬁhd%@iefnde%t&@dlﬂépr@sterr&t & 20.

4. A detergent conposi | Claim1l Qr [err] in
the structures of the s?atnl% té’tyn% g%tq%ﬁyg' i & |a§‘dld2§| rom
coconut oil, R2 and R3 dadiepeadentdyt represept @rmqthydrmhd%etémlmmntoa: a

met hyl ene radical . 25. ropgy@%gﬁ&ggﬂgagpnp05|tlon as clainmed in any one -of
Clainms 1 to 4 in which ‘Sai d betal ne deter%Fnt conmpound i's

cocoani dopr opyA i net hy! { from about 5 to 8%, by weight, of a
solublllzer consisting essentially of an alkali

metal salt of octyl phosphonate: and
(e) from about 35 to 65%, by weight, water.

. 10. - 2. A detergent composition as claimed in Claim
1 in which the said nonionic detergent compound is
the condensation product of 6 to 7 moles of ethylene
oxide with one mole of an aliphatic alcohol
containing 12 to 13 carbon atoms.

15,

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

20. 4. A detergent composition as claimed in Claim
1, 2 or 3 in which Rl in the structures of the said
O/ - betaine detergent compounds is derived from coconut
: oii, Rz.and R3 each represent a methyl group, and r%
_represents a methylene radlcal.
. 25.
5. A detergent composition as claimed in any
one of Claims 1’ to 4 in which the said betaine
.detergent compound is. cocoamidopropyldimethyl
ammonium. acetate. ‘

30-



amoni um acet ate. 30. 21. 6?‘#rde%e%genL_Qan_5|tion -as claimed in any

one of Clains 1 to 5 which con t han about 3% by wei ght, ot_a
surface active anionic deterge m&;m gm "ﬂ A detergent conposition
as clainmed in any one.of C ains substantially free of a
[err] al kyl benzene sulphonate ani oni c tergent 10. 8. A detergent

conposition as clained in any one of O ains to 7 which contains |less than
about 10% by weight, of an al kyl ene glyc%l. . A detergent conposition
as claimed in any 15. one of Clainms 1 to 8 mhich is substantially free of

~an alkylene glycol. 10. A detergent conposition as claimed in any one of

Clains 1 to 9 which contains fromabout 45 to 20. 60% by weight, of water.

11. A detergent conp061t|Kﬂuéﬁefé@mﬂﬂdomﬁoﬁﬂﬂ1@@eagfcﬁ&ﬁmea int@ngo in

whi ch the concentr at |§nc:§f th %er S |stabout 17% hg ni oni ¢
25. detergent copouh %ﬂl SRREIINT [ hRFE LD in 18°P8%about
18% by -wei ght, 3%, thge wemgh@;tobna d@rficecact jeatanbopbsi devaergent| ai ned
in any one of C]{gﬂg do 11 in which the concentration of 30. the said
'solublllzer int onp03|tion I s about 7% by weight.

7. A detergent composition as claimed in any
~one of Claims 1 to 6 which is substantially free of a
Ci10-C18 alkyl benzene sulphonate anionic detergent.

10. 8. A detergent composition as claimed in any
one of Claims 1 to 7 whlch 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 detergent 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.

. 12. A detergent composition as claimed in eny
one of Claims 1 to 1l in which the concentration of
.30, the said solubilizer in the composition is about 7%,
by weight.



?2 13 A detergent conposition as claimedin-GatrmiI-substantially as
SpecrﬂJCaIIy descri bed herein with. reference 1 or Exanple 3A. 5.
84. A nmethod of | aundering conpri si n gm@mgﬂg tai ned and/or soiled
fabrics to be laundered with a concent gl e- phase

honogeneous |iquid detergent conp05|t|on as claimed in any one of Clains 1

to 13. 10. 15. A nethod as clained in A aim 14 in which the concentration
of detergent conposition in the wash water i%32about 0.1% by wei ght. . 15

13. A detergent composition as claimed in Claim
1 substantially as specifically described herein with
reference to Example 1 or Example 3A.

5. _ 14. A method of laundering comprising
~contacting the stained and/or soiled fabrics to be
laundered with a concentrated aqueous single-phase
homogeneous liquid detergent composition as claimed

W o in any.ene of Claims_l to 13.

10. _

'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.

15.




