" STABI LI ZED BUI LT LI QUI D DETERGENT "COVPCSI TI ON CONTAI Nl NG ENZYMES' The —
-present invention relates to stable, built, enzyne-containing |liquid
det er gent conpositions suitable*for laundry or pre-soak fornulations. Mre
partizcul arly, the present invention relates to 5. aqueous
enzykﬁﬁéontaining i quid detergent conposi- tions which contain 36L7U$5H55k
detergent buil ders and which are characterised By bei ng physically stabl e,
honogeneous |iquid conmpositions. The fornulation of stabilized

enzyme-containing 10. |iquid detgk | ocus of
much attention in the prior art. 5 E 1g8 %I TN ITEIT AT Ry ‘T%‘g enzymes
I nto detergent conpositions is p ' of

proteol ytic and anylolytic enzynes in deconp05|ng protelnaceous and 15.
starchy materials found on soiled fabrics, thereby facilitating the renoval

of stains, such as, gravyTRbabPeseRtO9dvehaiiBy rehacalkake Skals anshithe
i ke during | aunderin However, .enzymatic materials suitable faor Iaundry

conposi ti ons, particﬁ%éypﬁ fentﬁFBPBSI}Pﬁ&lén??ﬁ€§ge&FecP@R&ﬁ%ﬁHQPS
expensi ve. |ndeed, tbay+ebmer gbkylanadeyooy bire-g@ak EoRaRdiatdonsdr ety s
in a typical commercja d dEtﬁﬁ ent _conposition, even._though they are

I |
present in rel a- t|v8P§tﬁFﬂg *h¥ou PBPEBYer RVERS MBS TEA8SEToW? t 0 25.
be unstable|11Emweoaqueonposnzymascohta131hgrluhuadrdasemgamﬂ aumpummss

O penzyes |5 Oener akLnkogs ERCebhi b AULACIBLCRBEY JUCHUERL! % s

-conpensate for the expected [oss of enzyne activity pr ol onge
peri odsof storage. Aeeéruhhghyarehehagacpsreseérbylben@pl@hysNQﬂily

sugggstions.for st abkthBhi BY homogeneous liquid compositions.
' ' The formulation of stabilized enzyme-containing

10. liquid detergent compositions has been the focus of

much attention in the prior art. The desirability of
‘_incorporating enzymes into detergent compositions is

primarily due to the effectiveness of proteolytic and
amylolytic enzymes in decomposing proteinaceous and

15. starchy materials found on soiled fabrics, thereby

' facilitating the removal of stains, such as, gravy

stains, blood stains, chocolate stains and the like
during laundering. However, enzymatic materials
suitable for laundry compositions, particularly

_ 20. proteolytic_enzymes, are relatively expensive.

\_ _ - Indeed, they generally are among the most expensive
ingredients in a typical commercial liquid detergent
composition, even though they are present in rela-
'tlvely minor amounts. Moreover, enzymes are known to

25. Dbe unstable in aqueous_cohpositions. I+ is for this
reason that an éxcesé of enzymes is generally
required in liquid detergent formulations to
compensate for the expected loss of enzyme activity
during prolonged periodsof storage. Accordingly, the

30. Dprior art is replete with suggestions for stabilizing



2. enzyme-containing |iquid detergent conpositions, and in particular ~
unbui lt Iiquid conpositions by the use of various materials which are

i ncorporated into the conposition to function®as®*enzyne stablllzers ~

In the case of liquid detergent conpositions containing a builder, eﬁw
probl em of enzynme instability is particularly, acute. Primarily thIS
because detergent buil ders have a destabilizing effect on enzynes, even in
conposi tions containi-ng 10. enzynme stabilizers which are otherw se
effective in unbuilt fornulations. Moreover, the incorporation of a builder

into a liquid de jer (e} S addltlonal r.qhl e Iy,

t he abI|I?y to f%§%§$2 éggggﬁﬁhalg %%%?e coﬁ%@%f?’ ﬁmqéégﬁﬁﬁégﬁlﬁq

15. sodi um tri pol pprbépbdas, uhbuidtadplamidocompasd/td-ons vyt yele méeed | n
agueous conposi tb@”%ari‘BgseﬁlQ‘EQ‘r@Eh}é u@.:@ﬁea&r %ga%%pgj (?f;%og Ggft

nonioni ¢ detergents. In U K Patent Application T shed :
20t h January, 1982mPPﬁéF—é°Ps tg; §ens§éenaﬁszenzyn@qmlmqqs- [

enzyme- conkai ni ng | i quhdtdet eagenbrcarpRSA Gk eMyetlt iconPaiidiged by a ‘
m xture of a pol and,boric_agci noted in the exanples of the U K ,

appl i cation, reIé?PV@F?lpgrBebHﬁﬁgﬁfs 5Pegﬁ§E%P8W'§Fe%H§¥ﬂ%exlto stabilize
the enzynes in thasRabiliecgnesphiradculdetly a&udenDHQMWWHﬁiﬂyﬂﬁhﬂﬁﬂiéﬁ in

t he present specbgbgaggoagtgp§eggz%gglgt?glh%%%ﬂg %{ ab?growded by a

m xture of glycerine and bora aque
conposition is reféeCVeby fp@d¥Bes,3even in comWoEumNmaa1dan&aunmmpl|cat|on

PublicationsNo. enzyme stablllzers whlch are otherwise effective in _
unbuilt formulatlons. Moreover, the incorporation of o/
a builder into a liquid detergen* composition poses
an additional problem, namely, the ability to form a
stable s1ngle—phase compos*tlon the ‘solubility of
©15. sodium trlpolyphosphate, for examéle, being rela-
tively limited in agueous cbmpositiOns, end especially
in the presence of anionic¢ and nonionic detergents.
In U.K. Patent Application G.B. 2,079,305,
published 20th January, 1982, there is disclosed an
20. ‘agqueous built enzYme—containihg'liquid detergent
composition which is stabilized by & mixture of a
polyol. and boric acid. As noted in_the'examples of
the U.K. application;-relatively iafge amounts of '
glycerol are-required to stabilize *he'enzymes in the ~
25. composition. Yet, as demonstrated herelnafter in the
present spec1f1catlon, the enzyme st ab111z1ng effect
provided by a mixture of glycer*ne and borax in a
built agueous llqula detergent com9051*1on is
relatively modest.

30. In European Patent Application Publication No.



3. 0126505, there is disclosed an aauedus eénzyme- containing |iquid

det ergent conposition containing an enzyne stabilizing m xture consisting
of certain dicarboxylic acids and borax. The dicarboxylic acids are
recomirnded as a substitute for a polyol such as glycerol in known enzyne
stabili"zing m xtures consisting of ‘glycerol and a boron conpound. However,

t he di carboxylic acid-borax m xtures of this blication in common with the
af orementioned prior art mixture of glycerine and borax are incapable of
provi di ng anyt hing other than a nodest stabilizing effect in the present
built liquid detergent conposi- tions. The present invention provides a

stabilized fabric sqftening, enzyne-contain built Iiquid detergent
conposi ti on conpri SifP393) tharg 58 SJiam °§ﬁﬁgv@ FUCHS FRZHRCTIOr €
surface active det ejogfsindorpauris & ded by Q:’Bniﬂ‘tfs:&{ibkp EONEA Blimg &
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of alkali netal tHdﬁﬂqqﬁuXﬂﬂvu(agldﬁland boetaad . (xmﬁnnﬂﬂ¢ﬁxbaﬂy$dc aet s
5 \r/]vle;[(rglhlt . 2):‘ agetsaélelsl rf%n%entonl te %#ags & 3’; an ectgls)c;rie’;arrou“a:fQM y
. enzynme or an glycerol in known enzyme stab1llzlng mixtures
' consisting of glycerol and a boron compound.

However, the dicarboxylic acid-borax mixtures of this

publication in common with the aforementioned prior
o/ art mixture of glycerine and borax are incapable of
providing anything other than a modest stabilizing
effect in the present built liquid detergent composi-
tions.

' The present invention provides a stabilized
fabric softening, enzyme-containing built liquid
detergent composition comprising:

(a) from 5 to 20%, by weight, of one or more
surface active detergent compounds selected from the
group consisting of anionic, nonionic and ampho-
teric detergent compounds;

“(b) from 5 to 30%, by weight, of one or more
builder salts selected from the group consisting of
alkali metal tripolyphosphates, alkali metal
carbonates, alkali metal nitrilotriacetates, and poly-
acetal carboxylates:

(c) from 5 to 20%, by weight, of a swelling
bentonite clay; ”



enzyne nmixture selected fromthe group ¢onsisting of alkaline protease
enzynes and al pha-anyl ase enzynes; (e) an enzyne-stabilizing system
contai ni ng, based on the weight of the detergent conposition, (i) froml to
10% preferably 3 to 7% glycerine; (ii) from1l to 8% preferably 1t i 5%
of a boron conpound sel ected fromthe group consisting of boric acid, ric
oxi de and al kali netal borates and; (iii) fgomO0.5 to 8% preferably 0.5 to
4% of a carboxylic acid conmpound sel ected fromthe group consisting of
nmono, di and pol ycarboxylic acids having 1 to 8 carbon atons and :

wat er -sol ubl e salts thereof; and (f) the bal ance conprising water and

optionally perfune a ot her_ .adj nts. Reference is de to our
correspondi ng applicgsﬂoﬁnNS?%§%¥é'E?a§&%25 - .aﬁﬁﬁﬂ%gﬁf\ﬂﬁ(ﬁpdoes not
require the preeasgmeohikénrenised ectedpdron the) cdumre.cdnsistpired eoff ed
enbodi nent of t nt, ..i - Ll | QUi ¢ Lfion
conprises (a) f?glr%ggg?g%g&)@é?%gngﬁg@?}sh%da%ﬁﬁfs%ﬁ{)%ﬁézge.ne_ 22” phonat e
wherein the al kyl gréep esneazygerstapilszdindb@yshempontAiningm 2 to 5% of
an al kal i metal pgkkyl oRoknat mhh%ulﬁh%%'mr&ﬁﬁﬁ%ﬁ{ﬂwiwaw contains

10 to 18 carbon_atons and_t he pol yet hoxy i_s of o 11 et hyl ene oxi de
groups, the wei §RPMr &t £8 d0%¢aPreSerRP Weidh§o dm e i) t o about
8:1; (c) from 5from2@%tef 8$qdpefieriapdlyyphas 53hateE d Qordorwredmpaurdd% of
sodi um carbonat g, Lo WeLIRh 3k 3rBlpl Ponsl stIhP U bd Wil 0 6L
boric oxide and alkali metal borates and; (iii) from
0.5 to .8%, preferably 0.5 to 4%, offa carboxylic acid LJ
compound selected from the group consisting of mono,
- di and polycarboxylic acids having 1 to 8 carbon
atoms and water-soluble salts thereof; and
(£) the,balance:comprising water and optionally
perfume and other adjuvants.
Reference is made to our corresponding
application No. 8618042 Serial No, 2178054 which does
not require the pfesence of bentonite, component (c)
above. _ o _ _
In a preferred embodiment of the present inven-
" tion, the liquid detergent composition comprises
(a) from 5 to 15% of an alkali metal alkyl-
benzene sulphonate wherein the alkyl group contains o/
12 . to 15 carbon atoms; . L o
(b) from 2 to 5% of an alkali metal alkyl
polyethoxy sulphate wherein the alkyl group contains
10 to 18 carbon atoms and the polyethoxy is of 3 to
11 ethylene 2ffd§ grgﬂgfé the weight ratio of (a) to
(b) being fromLizl toL8:l;
(c) from 5 to 20% of sodium tripolyphos-
phate;
(d) from 1 to 10% of sodium carbonate, the
wéight ratio of (c) to (d) being from 2:1 to 6:1;



5. (e) from10 to 15% of a sodium béntonite; {f) an effective ambunt of the
af oresaid enzyne or enzyne m xture; (g) an enzyne stabilizing system

contai si.ng, based on the weight of the detergent composition, (i) from3 to
7%glygerine, (ii) from1l to 5% of an alkali nmetal borate and (iii) from
0.5 to 4% of the said carboxylic acid conpound; and (h) the bal ance
conprising water and optionally perfune and ot her adjuvants. The present

i nvention also extends to a nmethod of | aunderisng conprising contacting the
stained and/or soiled fabrics to be |aundered with a stabilized
enzyme-containing built liquid detergent conposition in accordance with the
present invention. The described liquid detergent is a commercially

accept abl e heavy duty |Q%go%¥oﬁ?ﬁ%rQ%nﬁﬁ%c%Ea%|%o@ﬁ&ﬁﬂdéﬂégﬁfgéjy cl eani ng

| aundry itens contalnlngTg th oily and particul ate soils tlonally, t he
descri bed conpositions t&y B8 6§§P6§édef@@°Pﬁé gfe the afiorafaist angine
soil ed areas, suchozseaghharmiggdreyffs, of items to be Iaundered The

- present invention is predicated upon the dlscovery of a three conponent
enzyme stabilizing systZﬁpaénthé feq &R d LatnGh SYSEFM &Onh Jéﬁgﬁhe

stabi lizing effect basetihenl tyei dedgher @(fntheordmjslrgduto@nm‘odﬂﬁqaf,eaam
enzyne tabi | i zorstile Jokdydd SEABEHIHR1g a1tk ot LEieVd Tef | oct s a
synergy anong the aﬂukeélcmﬁpeﬂtebbxatlenaadcdrldar)cémnt 9 .theeopridsertt the
invention, the enzygesskabbbkiy 18" Qi dCd oibodnd ;X g Of

. - (h) the balance comprising water and optionally

— perfume and other'adjuvants.

" The present invention aleo extends to a method
of laundering comprising contacting the stained
and/or soiled fabrics to be laundered with a
stabilized enzyme—containing built liquid detergent
composition in accordance with the present invention.

The described ligquid detergent is a commercially
acceptable heavy duty‘laundry detergent, capable of
satisfaCtorily cleaning laundry items containing poth
oily and particulate soils. Additionally, the
described compositiens mey be empioyed for the pre-
treatment of badly soiled areas, such as collars and
&;, o cuffs, of items to be laundered.

The present ‘invention is predlcated upon the
discovery of a three component enzyme stabilizing
system_es herein defined:whiCh'proVides an enzyme
stabilizing effect to the 1liquid detergent composi-
tions of the present invention far'in'excess of that
which can be achieﬁed with cOnventional enzyme
stabilizers. The enzyme stablllzlng effect thus
achieved reflects a synergy among the three
components. In accordance with the present invention,
the enzyme stability provided by a mixture of
glycerine and borax or a mixture of borax and a



glycerine and borax or a mxture of borax &dnd a 6. dicarboxylic acid
as.disclosed in the prior art can be synergistically inproved by the use of
the three conponent stabilizing systemherein defined in the present Iigyid
conpositions so as to raise the |evel of enzyne stability significantly%J
above that provided by either the m xture of glycerine and borax or the<

m xture of borax and dicarboxylic acid whgn used independently of each

ot her as enzyne stabilizers. For- cormercial purposes, a desirable enzyne
stability generally corresponds to about a half-life of one week at a
tenperature of [err] The enzynme stabilizing systemof the present invention

Is a mxture of glycerine, a hoyon ca und sel ected from anpong boric acid,
boric oxi de anelgﬁréﬂi‘% it S &ﬁ.&lgjcgﬁ)di%feé} B/ 18 ki I T otdund as
herein definedbe Eyfewgiigitcafl liyhd mptralvidd g sy afsmmofh the ghmsent buil t
i quid detergent conpositions,i.s, .qe l.ly from.about.3 to 25%, preferably
about 6 to 150/qc°BlF inéhts.tabﬂ}é‘%kg’lggh rta c?_?cﬁ?ld} ee?’i_rheeé)tlbn b%l?gx in the
stabilizing m presenti 4igeridr aldmpofsidricatsogo ksl e ailse thee Jeedkrred

amount of boton.c d dinf:RE +GONNQS] std 1QuY r ' 9% .and the
preferred armu%tf %@%&bg;ybﬁgﬁgépmr%ﬁd’tql%dr%rg a%c?uf@%%oéﬁ%flb%esgd on
the wei ght of bieed&hedsithieomixivg e HHGAHAE 8 RRDRIAHLCIWERS are

useful in the GRZYIR eSADiKorai Gy B8 r¥odye PISRNtwAdlY algd@n enconpass
saturated as wel |l as unsaturated nono, di déﬁﬁ%ycarbox lic acids having 1

an
to 8 carbon at dRECRRHAGNRHYCRTaR@Gh QRS 35k meigfabilizers.

For commercial purposes, a desi;able'enzyme stability
'generaily éorresponds_to about a half-life of one QJ
week at a temperature of 110°F (43°C).

The enzyme stabilizing system of the present
inVention_is'afmixture'of glycerihe, a bbron compound
selected from among bofig'acid( bqric oxide and an
élkali metal bb:atg and é-cafbokyiié acid compound as
herein defihed.' The'weight of #he stabiiizing system
in the preseht built 1i§uid_deter§eﬁt éompositions is
generélly_ffdm about 3 to 25%, preferabiy_about 6 to
15%, by weight. The weight ratio of glycerine to
borax in the stabilizing mixtures is generally from 4
about 1:1 to 3:1. The preferfed'amount ofofoa‘bmyu“ﬁ
in the composition is from about 1 to 5%, and the

 preferred amount of carboxylic compound is from about /
0.5 to 4% based oh the weight bf'the_cdmposition.

The carboxylic acid compounds which are useful
_in the enzyme stabilizing system of the présent
invention encbmpass_saturated”as well as unsaturated
mono, di and polycarboxylic acids having 1 to 8
carbon atoms among which are included oxalic acid
(HOOCCOOH), malonic acid (HOOCCH,COOH), maleic acid



(HOOCCOOH), malonic acid [err] maleic acid 7. ( HOOCCH: CHCOOH) and
succinic acid [err] The carboxylic acids may contain hydroxy or am no
substituents as exenplified by malic acid [err] tartaric acid
(di hyggoxysuccinic acid) aspartic acid (amno succinic acid) and citric
acid. Preferred carboxylic acids of the present invention are aspartic
acid, tartaric acid, malonic acid and malic acid and water soluble salts
thereof. Froma comercial standpoint, a partifeularly preferred carboxylic
acid compound is citric acid and/or its salts because of their rela- tively
| ow cost. The al kaline proteolytic enzynmes suitable for the conpositions of
the present invention include the various commercial |iquid enzyne

preparations whi ch{hesecheencodapt 8daf sactsfitnadeliel #00ECAQURYSODEANS.
Enzyme preparation orm.are_al so ough, as a genera

in powdered f sef ul I th
ful e, 1 ess conveni TRE FOFPORELF SorGt PENTAR: SOPhELBUPYATPRILPA aBR8Pgent
conposi - tions. Thesbssithehte &sgexdmpbifbedpbgpmadtitcoasgidncl ude Al cal ase”

ndust i s, CopenhhagncCRaioaaRoohRa s pebdr SChe n i ALReFER s RREd bt ) "ana
"AZ- Prot ease" sol dagydiG asp@rviadacidDéaninoTAuctknher handd. aadorgtrhie
suitable [err]-anyla 8.'iﬂHéﬁe?Péd”EgPBSE?%?Ei98§d$r8ftEB§ep§%Egn9y Novo
I ndustries and G st-Brocades under the tradenanes " Ter manyl egi st ered
Trade Mark) and NBQQW?ption are aspartic acid, tartaric acid, malonic
~acid and malic acid and water soluble salts thereof.
From a commercial-stanapoint, a particularly
— : preferred carboxylic acid compound is citric acid
~and/or its salts because of their rela-
tively low cost.

The alkaline proteolytic enzymes suitable for
the compositions of the present invention include the
various commercial liquid enzyme preparations which
have been adapted for use in detergent compositions.
Enzyme preparations in powdered form are also useful

" although, as a general rule, less convenient for
incorporation into the built liquid detergent composi-
tions. Thus, suitable liquid enzyme preparations
include "Alcalase" (Registered Trade Mark) and
"Esperase" (Registered Trade Mark) sold by Novo

" Industries, Copenhagen, Denmark, and "Maxatase"
(Registered Trade Mark) and "AZ-Protease" sold by
Gist-Brocades, Delft, The Netherlands.

Among the suitable® -amylase liquid enzyme
‘preparations are those sold by Novo Industries and
Gist-Brocades under the tradenames "Termamyl"
(Registered Trade Mark) and Maxamyl".

"Esperase” is particularly preferred for the
present compositions because of its optimized
activity at the higher pH values corresponding to the
built detergent compositions.



"Esperase" is particularly preferred for the present conpositions because
of its optimzed activity at the higher pH values corresponding to the
built detergent conpositions. 8. The preferred detergents for use |n\the
present liquid conpositions are the synthetic anionic deter- gent -
conpounds, and particularly a m xture of higher ‘al kyl benzene sulphonate and
al kyl pol yet hoxy 5. sul phate. Wile other water sol uble higher alkyl-
benzene sul phonates nay al so be present in the formulas of the present

i nvention, such as potassiumsalts and in sone instances the ammni um or

al kanol - anmmoni um sal where_a late, . 1t _has been_found that
the sodiumsalt is hléﬁﬁypﬁ$é$5¥$§d8g€ﬁf%ﬁﬁF§ g?gouFﬁeIEaggewP%% respect to
the al kyl pol yethioxyidut@hpdeitiboes gane thepsyphhetiheankkpibedetes -

sul phonate is OP% %geéémékﬁﬂigh'Qﬁgr%§¥5¥éqgé999késm9§+&;et8f1§1 ﬁEEate

atons, preferab gor yet hoxy s
whi ch al so may ti#k!#b#¢%@n@osﬁkpbpsﬁtﬁhanédabbY&ePﬁ Yethogy hlgher | i near

al cohol org the sl phad€d, Coﬁﬂfﬂéaétﬁérp&QQHPtsSiuﬁlElHﬁﬁheiahik LCOhO' and
et hyl ene oxi de or poly- ethoxylene gly I s.one wherein the a gr oup

is .20. . of 10 RePpagRefpbphenakes B?%f%#ﬁﬁl?elErFSEES &ar b8f atons e.g.

about 13 car bon ﬁiﬂﬁlﬂﬁlaﬁndfV\thhéhpréﬁéﬂﬂeinaehﬁléﬂx ekligheae pwdesgmups
preferably 3 to refera

% g rgferablé g . about 3
et hyl ene oxi de dﬁ%bp% el?a??ﬁeotnﬁ ?9?53n Bﬁeaﬁg niug Phh3tkpRoty
pol yet hoxy sul phatmonium healles er gbatrenagpuopriatps efier hbsy beeomfamodt 2; 1

to 6:1 a”%d?““ that the sodium salt is highly preferred, which is '

also the case with respect -to the alkyl polyethoxy \/
sulphate detergent component. - The alkylbenzene |
sulphonate is one wherein the higher alkyl group is

_ of 12 to 15 carbon atoms, preferably 13 carbon

15, atoms. The alkyl polyethoxy sulphate, which also may
be referred to as a sulphated polyethoxylated higher
linear alcohol.or the. sulphated condensation product
.of a higher fatty alcohol and ethylene oxide or poly-
ethoxylene glycol, is one wherein the alkyl group is

.20. of 10 to 18 carbon atoms, preferably 12 to 15 carbon
atoms, e.g. about 13 carbon atoms, and which includes
3 to 11 ethylene oxide groups, preferably 3 to 7,
more preferably 3 to 5 and most preferably 3 or about g;
3 ethylene oxide groups. The ratio of alkylbenzene

25. sulphonate to polyethoxy sulphate in the detergent
mixture is preferably from about 2:1 to 6:1 and most
preferably from about 2:1 to 4:1, by weight. At
ratios above 5:1, the physical stability of the
‘product may be adversely affected.

30. In suitable circumstances other anionic deter-



preferably fromabout 2:1 to 4:1, by veight. At ratios above 5:1, the
.physical stability of the product may be adversely affected. 30. I n
sui tahl e circunstances other anionic deter- 9. gents, such as fatty

al cohol  sul phates, paraffin sul phonates, ol efin sul phonates, nonoglyceride
sulphafés, sarcosinates and simlarly functionigg detergents, preferably as
the alkali netal, e.g. 5. sodiumsalts, can bBé present, sonetines in
partial replacenment of the previously nentioned synthetic organic
detergents but usually, if present, in addition to such detergents.

Normal |y, the supplenenting detergents will be sul phated or 10.

sul phonat ed product s3¢utsial $yclisas htatyli abeehpl spulptatesl panadifanl ong
chain (8 to 20 car b%fﬁ%&*ééneé‘ief):{nf?ﬁi%h@hgygsgrﬁ&}ﬂéﬂl%'@e? detion to

any suppl ementing ani oni c_synthetic ofgani ¢ detergents e al so_may be
present nonioni c and®RHPIMEEF i cBAECoSinates;and, SFFkEaFﬁE ﬁEBBBF?nlng

(Regl ste[ ed Tr adg I\/fddsﬁ?rdjdt’)ﬂrx]fb byp&ﬁéfaﬁlfgasathgoaman umbtsh, aéeg.
condensati on oduct s e ene oxide an al coho :
Neodol  (Regi ster ed T4 €55 e e iPEedr 8L sofipkings SR BRELERY of a
hi gher fatty aIcoholrepléﬁbmenabmﬂttne poedBogalponent boBedi synthettct. 5
nol es of ethylene o I th ou Langen and

cl asses of detergen?%gﬁ%n%+cﬁgﬁé€%é8€% %ﬁn §u¥f§¥é ? ﬁ;g r?géeiéctlve

Agents, Vol. |1, by Sldkkion fersychrdesrgentsnt eNornahte. Pbbei shers, 25.
1958), the deSCf'pt'éﬁﬁpiéméﬁﬂfﬁbEHé%éf@EﬁPQr@ifﬁ B&' shiphyt£&f gEence.
10. sulphonaﬁed products (usually as the sodium salts)
-/ and will contain_long.chain (8 to 20 carbon atoms)

linear or fatty alkyl groups. In addition to any
supplementing anionic syﬁthetic-organic detergents,
there also may be présent nonionic and amphoteric

15.. materials, like the Neodols (Registered Trade Mark),
sold by Shell Chemical Company, which are condensation
producté of ethylene 6xide and higher fatty alcohols,
e.g. Neodol (Registered Trade Mark) 23-6.5, which is
a condensation product of a higher fatty alcohol of

20. about 12 to 13 carbon atoms with about 6.5 moles of
ethylene oxide. Illustrations of the various deter-
gents and classes of detergents mentioned may be
found in the text Surface Active Agents, Vol. 1II, by
Sewartz, Perry and Berch (Interscience Publishers,

25. 1958), the descriptions of which are incorporated
'hereln by reference.
The builder salt combination of the present
invention, which has been found to satisfactorily
 improve the detergency of the mixture of synthetic
30. anionic organic detergénﬁs and produce the desired pH



The buil der salt conbination of the present invention, which has been found
to satisfactorily inprove the detergency of the mxture of synthetic 30.

ani oni ¢ organi ¢ detergents and produce the desired pH 10. in the I|qU|d
detergent and in the wash water, is a m xture of sodlunrtrlpolyphosphdLg
and sodi um carbonate. The burlder salts are enployed in the conpositions
of the present invention in anounts generalgy of fromabout 5 to 25% by
wei ght. For the preferred builder salt conbination, sodiumtripoly-
phosphate is present in anounts of fromabout 5 to 20% preferably 8 to
16% and sodi um carbonate or sodi um bi carbonat e or m xtures thereof is
present from abgut 2 1o 6% the weight

10% wel refer
rati o of trlpoI§Bh5§Sh398ué§ ?éFE&é%ﬁ?l NI WRRS ertFikt ur es
bei ng fronraboumlztmrEOoﬁ Spddmch muapqmyyhasﬁﬂqréranﬂe&uﬂﬂmﬂ 1to 4:1. As

used herein,’ | kal ls ar, £ ate" I s meant to
I ncl ude the car gkgégéeeﬁrcgpgekgﬁégean ggghﬁﬁ%%r ﬁgl &f‘gﬂgh al kal i
netal s. For bestcopposétiiong, ofasiher priesiems dmyegdddrerich alwqirabpert ies it

is preferred th@E E'?‘i%i?dbk‘!”?%'okn a%gluy_prgow:,ztsq b% e(rer{& g"%ﬁgtﬁ]ﬁt He Phase

| type tri- polyp Qspha naor mal t he con type
trrpolyphosphatérﬂﬁPFrBé pudd derafaddocombimea tionyo  SAsHAEh Het P &kt oyed.

Al t hough in sonphbBphatees si @Q@%Té'nftt ahy arnmtﬂ’t@ ioFed donl RS Riwt e nay be
used, nornmally BBF phos;j hatgl n% %yeqeqay %TJ#”S%{Q%;J?%rE%
pent asodi um tri pBFypROEHREARLY
sodlum blcarbonate or mlxtures thereof is present
from about 1 to 10%, by welght, preferably 2 to 6%, QJ
the welght ratlo of trrpolyphosphate to carbonate in
the. preferred bullder mxxtures being from about 2:1
"to 6:1, and most preferably from aoout 2:1 to 4:1.
As used hereln, the term alka11 metal carbonates or
"carbonate” is meant to 1nclude the carbonates, '
blcarbonates and sesqulcarbonates of such alka11
metals. _
For best proce851ng, easier m1x1ng and good end-
use propertles it is preferred that the sodlum tri-
polyphosphate be low in content of Phase I type tri-
polyphosphatel Thus, normally the content of Phase I
type tripolyphosphate will be less than 30% of the ]
tripolyphosphate employed. Although in some o/
instances'inoompletely neutralized tripolyphosphate
may be dsed, normally the phosphate_employed may be
considered as being pentasodium tripolyphoSPhate,
NagP3035. Of course, in some instances, as when
pota351um salts of other materlals are present, ion
1nterchange in an aqueous medlum may result in other
salts than the sodlum tripolyphosphate be1ng present
but for the purpose of this specification it will be



[err] O course, in sone i nst ances, as when pot assi um salts of other
fmaterials are present, ion interchange in an aqueous nediummay résult in
other salts than the sodiumtripol yphosphate being present but for the

pur poge, of this specification it wll be consi dered that sodi um

tripol yphosphate, as the pentasodiumsalt, Eﬁ material which is normally
charged to the m xer to nmake the present |iquaird detergent, is the

tripol yphosphat e enpl oyed. 5 QO her preferred builder salts which
may be used in place of sodiumtripol yphosphate and sodi um carbonate or in
addition thereto include a 0I¥ acet al carboxylate as herein described and
sodiumnitrilotri acengidetr@Aphals sedinge sripolyphosphaimess a8 theof t he

menti oned wat er SObughssBahhﬁtegaﬁlt%h@aﬁala@rlitaul WwhGSh Y&l nddiily
tri pol yphosphat e- car bonate m xture _descri bed has been found _to be nost

preferred, althougRP@gges: ker BBEGi MasrE HRAMAKR: GPes Presesd Ldyis so
operative. O her bdaebdegenehi g8 why $2ipolgphaBbOREd @mplevgRiements, in

addition to t e proport s of _the_abqve- tioned, buil ders, | ude of her
phosphat es, slch as tetb§585iBHFB§F58ﬁo§Bﬁ§?$roFaa r&&&F&s&qY(% used
pyrophosphate, sodinnptateadé, seddummbglipodyphe sphd teodindmsodiuwmt e. 20

and 4, 315, 002, U, S apapndhe, SFIEN nd HTBN WBET o], tretudl Bbhthone

cont ai ni ng pol yaceaaetaar baxhpiras bes asuhededs. deseridlegaeadalsoditsoxy| at es
which are useful 2g;srhebRrRaReahYe! 4RTR)TRY OFC cEQARSIC AT iR PR ilkEATR 30
10 of the menbioned water soluble builder salts can be
N utilized. Yet, the tripolyphosphate-carbonate
mixture described has been found 8o be most
preferred, although the other builders and mixtures
thereof are also operative. Other builders which may
15 be employed as supplements, in addition to the
proportions of the above-mentioned builders, include
other phosphates, such as setrasodium pyrophosphate
or tetrapotassium pyrophosphate, sodium cisrate,
sodium gluconate and sodium silicate. |
20 Polyacetal carboxylates are generally described
in U.S. Patents 4,144,226 and 4,315,092. U.S. Patent
4,146,495 describes detiergent compositions containing
polyacetal carboxylates as builders.
The polyacetal carboxylates which are useful
25 herein as builders may be considered to be those

30



12. described in U S. Patent 4,144,226 and‘'may be nade by the method
nmentioned therein. A typical such product will be of the formula [err]
wherein Mrepresents an alkali netal, or amonium or an al kyl group of d
to 4 carbon atons, or a tetra-. alkylannnnlun1group or an al kanol am ne \’3
group, both of 1 to 4 carbon atons in the al kyls thereof, n averages at
| east 4, and [err] and [err] represent am2.hemcally stable group which
stabilizes the pol yner against rapid depol ynerization in al kaline solution.
Prefer- ably the polyacetal carboxylate will be one wherein Mis al kal
netal, e.g. sodium nis from20 or 50 to 200, [err] is [err] or a mxture

thereof, R2 'Sa[e%E: Lbead %S@eel alplay e, 1 AVEI AR I M 2D dgud Oy nore
preferably 30 t e cal cul ated melght ayerage q?lecu ar. wei ghts

of the pol ymer §hﬁn F“Ietrli’é’rdrrﬂ‘lelwll?é‘e\ﬁi thier it r dhdeyRicaL
preferably 3, 5QQ140pk0030@ nandormug apr ef erably 5, 000 to 9,000, e.qg. about

8,000. A particularly preferred sodi um polyacetal 5. - carboxylate is
suppl i ed by ansanto Conmpany and is known as BU|Ider U It has a cal cul ated
wei ght Rl - (CHO) '

- COOM

wherein M represents an alkali metal, or ammonium, or
an alkyl group of 1 to 4 carbon atoms, or a tetra-
alkylammonium group or ah alkanolamine group, both of
1 to 4 carbon atoms in the ‘alkyls thereof, n averages
at least 4; and Rl and R2 represent any chemically
stable group Which stabiliZeS'the polymer against
rapid depolymerization in alkaline solution. Prefer-
ably the polyacetal carboxylate will be one wherein M
is alkali- metal, e. g sddium, n is from 20 or 50 to
200, Rl is _ ' ' '
CH3CH,0 ~ MooC
| | _ o |
‘HCO- or H3C-CO-
L | )
' H3C - MOOC \/
or a mixture thereof, R2 is
| | | OCH,CH3
|
-CH
l
CHj
and especially where n averages from 20 to 100, more
preferably 30 to



average nol ecul ar wei ght of about 8,000 and an active pol ymer content of
about 80% Although the preferred pol yacetal carboxylates 10 have been
descri bed above, it is to be understood that they may be wholly or
partiglly replaced by other such polyacetal carboxylates. Al So, the chain
term nating groups described in the various pbelents, especially U S
4,144,226, may be utilized, providing 15 that they have the desired
stabilizing properties, which allow the nentioned pol yacetal carboxylate
buil ders to be depolynerized in acidic nedia, facilitating bi odegradation

thereof in waste stgEamphddaIBiTHRdd wdRdrit dwvdiddd Ymdledh kat | weigREEa,
such 20 as wasmqﬁ)solutlons The, bentonite eg;hagﬁhéa t he Present
|

invention is a col I d4t® AAYREA Mt LR LY ange of
mont mori | | onite. Sa/v&ido rtﬂ: tm.tcm.t e@r@ﬁeeramerwso/o cher BCf €00 s&nd asosedi um

bentonites, i.e. bent onji,nant nis sodlum
Anong t he SOdI um bé?‘Ft Jr}f a%fsowetb%e&‘fé% qdﬂ n%b?ﬁ%ni'?ééé)y 30
referred to as Western dr BAmini awl ek (mreiae:mda sedien agpd lypeeialred. The
swel ling capagity ’Rﬁﬂhg SBAE bric
sof t eni ng prg%ert [ g:};a i 1éer éﬁ y?}fll ng %%ﬁ@%l%;ﬁg?ﬁ% %‘f‘%rﬁié
bentonite is in th&kny@HBBLIGRDE ni IW Ihas s/ qpieylahedeveabihtz to 15
m/gram and its V'aiié)&d%é’ mdte L LOWSIGRR-of | Dod®) JROC0 . and a8UALhYvEN

the range of 3 to 30 cen oi ses, preferably 8 to 30 centi poi ses.
polymer content of about "80%
Although the preferred polyacetal carboxylates
\ 10 . have been described above, it is to be understood
that they may be wholly or partially replaced by
- other such polyacetal carboxylates. Also, the chain
terminating groups described in the various patents,
especially U.S. 4,144,226, may be utilized, providing
15 = shat bthey have the desired stabilizing properties,
which allow the mentioned polyacetal carboxylate
builders to be depolymerized in acidic media,
facilitating biodegradation thereof in waste streams,
but maintain their stability in alkaline medla, such
20 as washing solutions. :
The. bentonite employed in the present invention
_ is a colloidal clay (aluminium silicate) containing
_\M’ montmorillonite. Swelling bentonites are generally
characterised as sodium bentonites, i.e. bentonite
25 wherein the predominant cation is sodium. Among the
sodium bentonite clays, those frdm Wyoming (generally

30



10. Preferred swelling bentonites are sold under the trademark H -JEL
by Georgia Kaolin Co. These materials are the sane as bentonites which were
fornerly sold under the trademarks M NERAL COLLO D and THI XO-JEL. They . are
sel ectively mined and bene- 15. ficiated bentonites, and those consi ggred
to be nost useful are available as H-JEL N&&. 1, 2, 3 etc., corresponding
to THI XO-JELs No's 1, 2, 3 and 4. Such materials have a maxi numfree

noi sture content (before addition to the liquid nmediun) of 4%to 8% 20.

and specific gravities of about 2.6. - The bentonite is preferably one which

Wi Il pass througlherdQQdmasd dé West ME 5 FSnShS WSen 881 #@Ftaps ef erably
at | east 90% of the particles will pass through a No. 325 sieve, so that

the equival ent di®AR{2INY BFEER X€dwentonite nay be considered to be |ess

tﬂan_ 74I m crlons, an]g "MHee gwelelmib| capasity fen lﬁé}?&?nfﬂe rfi@[(@éﬁeriyp?flm -
chem cal anal yses of so entqnites that. are usetul tor maklng the li1qu
det ergents of 30.astsr?é:"§’rr%§€rﬂnlﬂh\fetrﬁ'i%ﬁ%%vﬁ?ﬁ‘a?mt’h%ypﬁ%?ﬁéhgfr omM™® 15
64.8 to 73.B8% of watle® the tswellBlimd ROt . &f tsoPidioloénddfiitd. Bst dn3. 1%

of CaO 2.3 to 3.4% rle! 8% 0 4 % of [ err]
Al t hough t he mesttze}}é)nq{)acfl'{rﬁe%rf%% (ebs&'aér ?%’r@%ﬁ%ﬁ%é&dﬂ\gi spéé)g%r%bc{%gi le to
utilize other bertcodi% asl/gnamy @nd Hdse wiseds iy, bat nedlechycentrarng

Italian or simlasHentpnidis COY aididm y eiﬁ.téw@-!yari%@@!éfpﬁoearsbons of
wi th al kal I ne

exchangeabl e nonoval ent netal s (sodium and potassi um_ w i
material s, such &entipoises, preferably 8 to 30 centipoises.

- 10. - Preferred swelling bentonites are sold under the
trademark HI-JEL by Georgia Kaolin Co. These - W
materials are the same as bentonites which were
formerly sold under the trademarks MINERAL COLLOID
and THIXO-JEL. They are selectively mined and bene-

15. ficiated bentonites, and those considered to be most
useful are available as HI-JEL Nos. 1, 2, 3 etc.,

- corresponding to THIXO-JELs No's'1l, 2, 3 and 4. Such
materials have a maximum free moisture content
(before addition to the liguid medium) of 4% to 8%

20. and specific gravities of about 2.6. The bentonite
is preferably one which will pass through a 200 mesh
U.S. Sieve Series sieve, and most preferably at least
90% of the particles will pass through a No. 325
sieve, so that the equivalent diameter of the

25. Dbentonite may be considered to be less than 74
microns, and more preferably less than about 44
microns. o '

Typical chemical analyses of some bentonites
that are useful for making the liquid detergents of

30. the present invention show that they contain from



10. sodi um carbonate, to increase the cation exchange capacities of such
products. It is considered that the [err] content of the bentonite should
be at |east about 0.5% preferably at |east 1% and nore preferably at | east
2% soithat the clay will be 15. satisfactorily swelling, wth good
softening and di spersing properties in aqueouslguspension. Preferred

swel ling bentonites of the types descri bed abové are sold under the trade
nanes Lavi osa and W nkel nann, e.g. Laviosa AG and W nkel mann G 13. 20.

O her bentonites which are particulary useful for the present |iquid

detergent conpositions because of their white or very light colour include
American Col | oi d ConPén§' §oPbBaPtt@EKB1025, 14 tal LB&r afaAbeRBenit-6, tend

Georgi a faoii?hs FK 1zg%dafNhg@pﬁn.25t?ﬁsnlenbte?a6bezg?!xoosha% F%quired
component o e liqyid detergents_o resent .invention Ls water.
Normel Iy the hardnes§®28at e tgo?°sac%%m8 eﬁaﬁplP“ﬁeokés§°tﬂaﬂ%a8§u52§00

ppm as CaCB, and pref erabtyough3bhewwestben! befitbhatedSarpppre@eireed it
may be desirablf 46219 utilize de'oniﬁef.mate¥ altgough clLty water with
less than 50 or®100 p°p*htC HBPETRRES bRt BhEL8FF| OFPERURRP 9nbteéqu§P as
sati sfactory. Variouthasieuwhits may be padschy tneahényi fallibn or
detergents of the presgiiat WeHoRl:e8 lnBashilE" o PIEE0LLYM LALNENEr S,

e tene

perfumes and col ourants. The uorescent brig rs 1nclu e well known
stil bene derivativesPTPRRY ttPRg Phcexohangecanlienprpavalepht aatads {godium

those sold under theahdagetB®E&ium) with alkaline materials, such as
10. sodium carbonate, to increase the cation exchange
N capacities of such products. It is considered that
the Naj0 content of the bentonite should be at least
about 0.5%, preferably at least 1% and more
preferably at least 2% so that the clay will be
15. satisfactorily swelling, with good softening and
dispersing properties in aqueous suspension.
Preferred swelling bentonites of the types described
above are sold under the trade names Laviosa and
Winkelmann, e.g. Laviosa AGB and Winkelmann G-13.
20. Other bentonites which are particulary useful
"for the present liquid detergent compositions because
of their white or very light colour include American
Colloid Company's Polarite KB 325, a California
bentonite, and Georgia Kaolin's GK 129, a Mexican
25, Dbentonite. | ‘

The only other required component of the liquid
detergents of the present invention is water.
Normally the hardness content of such watef will be
less than about 300 ppm, as CaCO3, and'preferably it

30. Will be less than 150 ppm. Often it méy be desirable



10. Tinopal (5BM Conc.). The perfunes that are enpl oyed usual ly include
essential oils, esters, aldehydes and/or alcohols, all of which are known
in the perfumery art. The col ourants may i ncl ude dyes and wat er dispersible
pi gnents of various types, 15. including ultramarine blue. |norgani gz
filler salts, such as sodi um sul phate and sedi um chl ori de may be present,

as may be antiredeposition agents, such as sodi um car boxynet hyl cel | ul ose;

di spersing agents, such as sodi um pol yacryl ate; bl eaches; bactericides; 20.
fungi ci des; anti-foam agents, such as silicones; anti- soi ling agents, such

as copol yest or i, prASPLHAL | AEFoRHED: Vel OF "B LRauLRAM S aRLLLger s, psuch as

|l auric myristic di et hanol am de: & anxs rary- sorvents
Normal |y the |rmﬁﬁﬁﬁhkha$w5ﬁxﬁtltﬁﬁ pip 8. hardhesd) conhestwwliillbe | ess

than 3% often |gssgidieny qg@ng% Qfg}l§§§1§f§@t$§fs than 0.5% except for
any fillers and solvents and di'ti'onal deter s and builders for which

t he proportions nay §%%%&?%%sa%%“%%nh$g%a%sbioﬂﬁeqﬁéttbﬂthErébﬁPPﬁon of
adj uvants, 0. déﬂéngbdﬁbrwtlEkﬁlﬁwéﬁéﬁkSﬂﬂ&@ﬁii@nﬁeéﬁéﬂeagsfQGQrbU'|der5
will normally be no qgre IéﬁngO@bof th §©Ct and deS|rany wi |
be | ess than: 1083 HE e dts T HATENTER 1 (REF uT%%sa?%aﬁ° INFARFEof . TRE cour se,

t he adj uvants enflluyezsaent ineigletendrsl tmchsde@othéoweblekhowa Wi th the

washi ng action gdft:.ﬂ?e d HU L Par iy t\%’ggﬁsdfﬂ‘g £€% 81?%8' 2%';1 b| | #tx of the

product _.on stan S0, adjuvants cau
obj ecti onabl e déﬂ@ghfﬁnﬁfﬂ¢m§¢@hnﬁ#3¢h@%ﬁt%ﬂb@ un@edeuhe trademark

10. Tinopal (5BM Conc.). The perfumes that are employed
usuélly inéludé essential oils, esters, aldehydes W/
and/or alcohols, all of which are known in the
perfumery_a;t The colouran*s may include dyes and
water dispersible plgments .of various types,

15. lncludlng ul*ramarlne blue. Inorganic filler salts,
such as sod1um sulpha*e and sodlum chloride may be
present, as may be aqtlredep051t10n agents, such as
SOGium'carboxyméthylcellulose; dispersing agents,
such as sédiﬁm polyacrylate; bleaches; bactericides;

20. fﬁngicides;.anti-foam agents, such as silicones; anti-
soiling agents,.suéh as copolyesters; preservatives
such as formalin;.foam stabilizers, such as lauric
myristic diéthanolamide; and auxiliary solvents, such
as'ethanoll Nofmglly the_individual proportions of

25, such adjuvants will be less than 3%, often less than
1% and sometimes even less than 0.5%, except for any
fillers and, solvents, and addit ional detergents and
bullders for whlch the proportlons may sometimes be
as hlgh as 10%. The total proportion of adjuvants,

30. 1nclud1ng non—d351gnated synthetic detergents and
builders, will normally be no more than 20% of the



The liquid conpositions of the predent' invention 10. are efficient and
easy to use. Conpared to heavy duty |aundry detergent powders, nuch
snaller vol unes of the liquids of the present invention are enployed to
obt ai+) conparabl e cl eaning of soiled laundry. For exanple, using a typical
preferred formul ation of the 15. present invention, only about 132 grans
or 1/2 cup of liquid is needed for a full tub df’ wash in a top- | oading
washi ng machi ne in which the water volune is 15 to 18 gallons (57 to 68
litres); and even less is needed for front-I|oading machi nes. Thus, the 20.
concentration of the liquid detergent conposition in the wash water is of
t he order of about 0 p2@dudtuandy deshieaklyumti 1af kiehd.dssquilthre diffosité o N

the wash sol uti on W blo,2pge sERTAIANS G 63 Qriitiedt o YLl fom B, dS

to 0.25% The proportions o € various constirtuents o |qU|
conposi tion may vary2808yagitegLRPlRyedy Middt beeslertash See asbtEthdP by

using greater anount S.aner{ie%r wihl ¢the fd@%‘ﬂi'n@t Imlmﬂ 6ﬂ1&1&rq uﬂuantlty
needed will require gdditional %ﬁ;§ag n erally b ess

conveni ent for consuffEredgenind aP§g Fe&&%?%ﬁfiﬁ%&ﬂﬂﬁ Wit
18. The viscosity OfsthﬁdhthIdAdGbergdﬁhvGQﬁBOQMWdMTdﬂhéd“tHHWﬁiﬁEuctlon

oref or ably 2000- 500008 FEPSSTEELAES, RRSHILES OB Dieh e BRCARE R aRi -

5. ties may al so bavosdhdh At the viscosities nentioned, the liquid

flie; ergent is pourable, stahkes;4@9as eBApAR HY Y Prestit Adndith

10. 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
to obtain comparable cleaning of soiled laundry. For
example, using a typical preferred formulation of the

'15. present invention, only about 132 grams or 1/2 cup of
liquid is needed for a full tub of wash in a top-
loading washing machine in which the water volume is
15 to 18 gallens (57 to 68 litres): and even less is
needed for front-loading machines. Thus, the

20. concentration of the liguid detergeht composition in
the wash water is of the order of about 0.2%.
Usually, the amount of the liquid composition in the
wash solution will.range from about 0.05 to 0.3%,
preferably from 0.15 to 0.25%. The proportions of

25. the various constituents of the liquid composition
may vary accordingly.- Equivalent results can be
obtained by using greater amounts of a more dilute
formulation but the greater quantity needed will
require additional packagiﬁg and will generally be

30. less convenient for consumer use and may also result

in product separation.



det ergent suspension usually in the rarfge of 7 to 11.5, preferably 8 to
10.5, appears to help to 10. maintain product stability and pourability.
The invention may be put into practice in various ways and a nunber ofs
speci fic enbodi nents will be described to illustrate the invention w g
reference to the acconpanyi ng exanples. Ull8ass 15. otherw se indicated al
parts are by weight and tenperatures are in [err] EXAMPLE 1 A liquid
detergent conposition is nade up with the ingredients and proportions shown
in Table 1 20. below. TABLE 1 Conponent

Per cent PentaSOd'U”‘tThQOQXBQQ%RQ§t%f *he 11 uid detergeﬂé—ébﬁ%ﬁ%iiﬂé@
(Georgi a-Kaolin 129) %5 o di um -car bonat e

2.0 Sodlun1sesun@aFBGn£F€sen* invention is normail Y In Fhe Fangeidtar

tridecyl benzene awopkonaoe to 10, oooBon%E@i(ﬂs)es, preferably 2000-5000
gr?gﬁﬁégg?ymt hyI Cglll %llcésés.( ng produc*s (53£3 q}é}erurﬁaulotgb]?e vm%’ééca'

0.4 Enzyne (Espetdes &a@l plzp be useful. At the viscdsities 19. TABLE 1

(continued) CompQAeRtoned, the llquld detergent ls:?ourable, FeLes1L,
G ycerine Bor ax

2.5 Sod|un1c|tram@n—separat1ng and unlform. The pH'of;;hp liquid
detergent suspen51on usually in the range of 7 to
11.5, preferably 8 to 10. 5, appears to help to

10. maintain product s*abzllty and pourablllty.

The 1nvent10n may be put 1nto practlce in \;)
varlous ways and a number of speclflc embodiments
will be descrlbed to 1llustrate the invention with

' reference to the accompanylng examples.. Unless
15. otherwise lndlcated all parts are by welght and
| temperatures are in °C.
EXAMPLE 1

A liquid detergent.eomposition is made up with

the ingredients and propor+1ons shown in Table 1
20. below.

TABLE 1
Comgonent ) ' Percent
Pentasodium trlpolyphosphate 11.0
Bentonite (Georgla—Kaolln 129) | . 12.0
25. Sodium earbonate _ _ _ ' 2.0
Sodium sesquicarbonate " ' 2.0
Sodium llnear trldecylbenzene sulphona*e 8.0
- agos(1) | 3.0
| Carboxyme*hyl cellulose (CMC) B 0.2
30. Optical brlghtener' _' 0.3
- Perfume ' 0.4

Enzyme (Esperase 8.0L){(2) - 1.0




Pl v

Wat er and adjuvants Bal ance Notes on Table 1:
(1) Sodium al kyl pol yethoxy sul phate wherein the al kyl group is of 12 to 15
carbon_atons and the pol yethoxy is of 3 ethoxy groups. (2) "Esperase" sold
by /0 I ndustries having an activity of 8.0 KNPU gram (Kil o Novo Protease
units/gn). The conposition set out in Table 1 was prepared by the foll ow ng
procedure: 30.0 parts of deionized water at [err] are added to a suitable
m Xi ng apparatus such as a vertical cylindriqgadl, tank equi pped with a
stirrer. Wth the stirrer adjusted for nmediumagitation, a mxture
consisting of 2.0 parts anhydrous soda ash, 2.0 parts sodi um

sesqui carbonates and 0.2 parts sodi um carboxynet hyl cellul ose is

incorporated into the water. The stl&E%&Efaeq%dﬁ%ﬂﬂyga)lncreased to maxi mum

agitation and a m xture conprised of ent asodi um

tripol yphosphate ag@mpenenfarts bentonite is sIomAy added to the BAGGSHE
apparatus over a pghi ggrggelo 15 mnutes to forman of f-white suspeng on.

The 20. agitation speed is then decreased to a slom/nedlun1sett|n%'whlle
8.64 parts of a hi BREAF (about 55% LTBS (linear tridecyl benzene .

sul phonat e) sIurrysbaiaﬁdedtrihereafter the optical brightener/ 5. 2.0co0l our
solution is added ﬁogsisti g af parts- Ti nopal LMs-X (CIBA-GE@%EEné%.QQ
parts col ourant, afid 3F0§“§aF §u88P5ﬁ|zed water. Once a uniform

bl uei sh-green col oured solution is obtained, 0.4

Notes on Table 1:

(1) sodium alkyl polyethoxy sulphate wherein the
\~ alkyl group is of 12 to 15 carbon atoms and the

' polyethoxy is of 3 ethoxy groups. '

(2) “"Esperase”"” sold by Novo Industries having an
activity of 8.0 KNPU/gram (Kilo Novo Protease
units/gm).

The composition set out in Table 1 was prepared
by the following procedure: 30.0 parts of deionized
water at 40°F (4°C) are added to a suitable mixing
apparatus such as a vertical cylindrical tank
equipped with a stirrer. With the stirrer adjusted
for medium agitation, a mixture consisting of 2.0
parts anhydrous soda ash, 2.0 parts sodium
sesquicarbonates and 0.2 parts sodium carboxymethyl
cellulose is incorporated into the water. The
stirrer speed is then increased to maximum agitation
and a mixture comprised of 11.0 parts pentasodium

-tripolyphosphate and 12.0 parts bentonite is slowly
added to the mixing apparatus over a period of 10-15
minutes to form an off-white suspension. The



parts of perfunme are added to the mixtdre under 10. agitation. This is
foll owed by the slow addition of 3.0 parts glycerine and 2.5 parts borax as
a two conponent slurry. Stirring is continued until the m xture is uniform
in appearance and then 2.0 parts of sodiumcitrate and 9.0 parts wat el ®are
15. slowy added. Agitation of the mxtureds then reduced while 10.95
parts of a mxed Al detergent base consisting of an LTBS slurry (about 30%
Al) and AECS (about 27.5% Al) is added to the m xture. This is foll owed by
the slow addition of 1.0 part 20. proteolytic enzyrre W th conti nuous

agitation until all, materials are co I<ﬂ§e¥ %ggrsed or o%ved.
EXAVPLES 2A to 2@IEFAMRR fRefthIF § e'E%r%eﬁ’rmé 5P ons,
Exanpl es 2A to ZG,etMﬁIrﬁJ fvmmé & HBh gsats csﬁtaflmig]h k| babout Tara%az 2. The

percentages ShOWid rn eg¥”é¥¥d égfﬁ%ﬁ%ﬁPétsﬂ%#ﬂoﬁ@i@Ppéfﬁfﬁ%egfthat the

COWpOSItIOI‘lS are |1 I'n respe en conmponen isted in
Tabl e 2. Exanpl eqdded.o mm@mmanrhgmp@mﬂpmmgmener/m TABLE 2

%ngoging 1540 lfod. L%Aosol%ﬁ'lorg Eﬁ%& ?&ns2§t1n3%Pe@t§SBQfH§1trl -

hat e 5. Bentonite
12.0 12.0 12.0 1Zimopaly IMSX 1(£ b K2o?P nPavh§ cBlPURRELY bBﬂQte

2.0 2.0 2.0 24)023§£r4%(he£bﬂhzed water. Once a uniform
blueish-green coloured solution is obtained, 0.4

parts of perfume are added to the mixture under
10. agitation. This is followed by thé'slow addition of |
3.0 parts'glycerine and 2.5_parts borax as a two o/
'componeht slurry. Stirfing is continued until
the mixture is uniform in appearance and then 2.0
. parts of sodium citrate and 9.0 parts water are
15. slowly added. Agitation of_the mixture is then
reduced while 10.95 parts of a mixed AI detergent
base consisting of an LTBS slurry (about 30% AI) and
“AEOS (ébout 27.5% AI) is added to the mixture. This
is followed by the slow addition of 1.0 part
20. proﬁeolytic énzyme with continuous agitation until
all-materials_are completely dispersed or dissolved.
EXAMPLES 2A to 2G

Enzyme-containing built liquid detergent

compositions, Examples 2A to 2G, were formulated as
25.. set forth below in Table 2. The percentages shown
.indicaté weight percent. It will be appreciated that
théaoompositiOns are identical in respect of the
first ten components listed in Table 2.
_ . Examples 2A to 2F are comparison examples.
30. .



Sodlun1sequ|car 2.0 2.0 2.0°2.0 2.0 2.0 2.0 10. bonat e Sodi um
Jdinear tri- 8.0 80 80 8.0 80 8.0 8.0 decylbenzene sul phonate AECS
3.0 3.0 3.0 3.0 3.0 3.0 3.0 15. Optical brightener 0.3 0.3 0.3
0.3 0.3 0.3 0.3 (Tinopal LMs-X) Perfune 0.4 0.4 0.4 0.4
0.4 &4 0.4 CMC 0.2 0.2 0. E 0.2 0.2 0.2 0.2
Enzynme( 2) 1.0 1.0 1.0 1.0 1.0 1%b* 1.0 20. d ycerine

- .0 - 3.0 - - 3.0 Borax - 2.5 2.5

- 2.5 2.5 Carboxylic acid 5 A 2.0 2.0 2.0
conpound Water and 0@ ------------- Bé&%%%%-& ------------ 25.

adj uvants Notes on Tdpmpnent) Sodi um al2d| paByetAOxy 2BI pha€e WAErei G

the alkyl group is ofpddQodfuk 2P0 at offp, @nﬁlt@eliﬁoe 11.0 1PObYELhExY1is
3 of ethoxy groups. (2) "Esperase sol.d by Novo I ndustries having an

activity of 8.0 KNPU greQXBPRPIRRAL®r ot ease units/ gn). 22. The enzyne

activities of tite conpasidnpre of Exanples22h 1».@Qye0eisested.afigr0712.0
days storage at [err] g$e neas d enzyne activity for each conposition

after this period of st At ed in Tables 3A to 3C and Table 4 as
a percent of the initia12WBJue Vhrlous conponents used in the

Sodium Carbonate 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Sodium sesqulcar— 2.0 2.0 2.0 2,0 2.0 2.0 2.0

10. bonate
Sodium linear tri- 8.0 8.0 8.0 8.0 8.0 8.0 8.0
\ decylbenzene
' o  sulphonate
aeos(1) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

15. oOptical brightener 0.3 0.3 0.3 0.3 0.3 0.3 0.3
(Tinopal LMS-X)

Perfume ' ‘0.4 0.4 0.4 0.4 0.4 0.4 0.4
cMC 0.2 0.2 0.2 0.2 . .2 0.2
Enzyme (2) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
- 20. . Glycerine - 3.0 - 3.0 -~ - .
Borax - - 2.5 2.5 - 2.5 .5
Carboxylic acid - = - - 2.0 2.0 2.0
compound
\;/ Watef and ===l ~mcememcen———- Balance—-=—=—==——r—cew=- ‘
25. adjuvants

Notes on Table 2:
(1) sSodium alkyl polyethoxy sulphate wherein the

alkyl group is of 12 to 15 carbon atoms and the
30. polyethoxy is 3 of ethoxy groups.

(2) "Esperase" sold by Novo Industries having an
activity of 8.0 KNPU/gm (Kilo Novo Protease
units/gm).



formul as of the conpositions of Exanpleg 2A to 2G are shown in Tables 3A
to 3C, those of Exanples 2A to 2D are shown in Table 3A as well as the
enzynme activities corresponding to each conposi- tion; those of Exanple 2E
in Table 3B (these all being conparison exanples) and those of Exanple’?G
in Table 3C (this being in accordance wphh the invention). TABLE 3A E
STABI LI TY Percent Active Enzyne After 7 Days at [err] Exanpl e Conposition

[err] 2A (control) ND* 2B (with
gl ycerine) . ND 2C (mnth borax)
ND 2D (wth g Xcerlne and bora 23. TABLE 3B

Conposi tion E (mﬁtﬂ Ea?BBXVFlecﬁé at&SﬁpBGn&?ewﬁgmgoﬁlﬁﬂgnéaFﬁbxyI|c aci d

compound is: PrampbesAghi Yo BGzyereAtested Byeral? [dans| dbaﬁudaaat
Conposi tion

N trl. 2E.(.1 SUGCi.Nni.C Aaci
ND* 2E (2) Nﬁf%n?c(égig)' The meaL ure enz&me ac%lv EYQE% SfaCWEllc acid
ND 10 2E (4)compeséationagfier this period of storage 1swmn§aqaged Aspartic

aci d in Tables 3A to 3C YHd Table 4 as a percent of the
initial value. Various components used in the
formulas of the compositions of Examples 2A to 2G are
shown in Tables 3A to 3C; those of Examples 2A to 2D
are shown in Table 3A as well'as the enzyme
activities correspondlng to each comp051-
tion; those of Example 2E in Table 38 (these all ;J
being comparison examples) and those of Example 2G in
Table 3C (this being in accordance with the

invention). R
TABLE 3A.
ENZYME STABILITY
Percent Active
Enzyme After 7
_ : Days at 110°F
Example Composition ) (43°C)
2A (control) © ND*
2B (with glycerine) : g ND
2C (with borax) : ND

2D - (with glycerine and borax) - 45 \;J



2E (6) Gitric acid t "ND 2E (7) Sodiumtartrate

ND 2E (8) Sodiumcitrate ND 15. Note on Tabl es
3A and. 3B * ND = Not detectable (below 10%residual activity). TABLE 3C
Composition G (with glycerine/borax/carboxylic 20. aci d conpound)
wher ePT t he car boxylic acid compound is: Percent_ Active Enzyne After 7 Days
at [err] Exanple Conposition 23. [err] 25. 2G (1)

Succi nic acid 70 2G (2) Malonic acid

70 2G (3) Malic acid 78 2G (4) Tartaric

acid . 73 2G (5) ASRERESBicid

90 30. 2G (6) Citric acﬂ@mposition E (with carboxylic abid®@dmpourbdi um
tartrate ; A [ [ ;

59 54 As i's evident f wherei % f%gjl£§d3ég 55 4 is: npl e
2A, as well -as the-conparison conposi- tions of Exanples 2B Hercanthesive
cont ai ned gl ycesi_ne and borax, respectively, as individual stFa’tﬁX“i%e’\‘%"er 7

mani f ested al nost no_enzyne act|V|ty after the 7 day storageqﬁﬁ RE ok10°F
[err] (43'C). Since éiﬁﬂ@r_amqslné%l ow 10% coul d not be
nmeasured they are de ted "ND'.. , The corrparl son conposition of ypl e
2D cont ai ni ng glycerﬁﬁgqgﬂd SHES ﬁ?tﬂﬁ% £
E (2) Malonic acid ND
28 (3) Malic acid ND
10. 2E (4) Tartaric aciad ND
o 2E (5) Aspartic acid ND
2E (6) Citric acid ND
2B (7) Sodium tartrate ND
'2E (8) Sodium citrate ND
15. Note on Tables 3A and 3B
* ND = Not detectable (below 10% residual activity).
TABLE 3C
Composition G (with glyéerine/borax/carboxylic
20. acid compound) wherein the carboxylic acid
compound is:
Percent Active
Enzyme After 7
_ Days at 110°F
U Example Composition (43°C)
25. 2G (1) Succinic acid 70
2G (2) Malonic acid | 70
2G (3) Malic acid 78
2G (4) Tartaric acid 73
- 2G (5) Aspartic acid ' ' 20
30. 2G (6) Citric acid 74
2G (7) Sodium tartrate 66

2G (8) Sodium citrate 52



absence of a carboxylic acid conmpound pfovi*ded an i nprovenent in enzyne
stability relative to the conpositions of Exanples 2A to 2C but about 50%
of the enzynme was deactivated. The various conparison conpositions of
Exanpl es 2E(1) to 2E(8) containing a variety of carboxylic acid conpoyfids
but no borax or glycerine, as indicated, panifested absolutely no

| nprovenent in enzyne stability relativezﬁo the conpositions of Exanples 2A
to 2C. However, the conpositions of Exanples 23 1) to 2@ 8) fornulated in
accordance with the invention (using the same carboxylic acid conpounds)
denonstrate the unexpected and synergistic inprovenent in enzyne stability
whi ch is achi eved ws his hevidenbf fgbpcBabhe 3Ad bbeagonhrednSeAROISdT with a

carboxylic acig ¢ Ion%faﬁé‘lé'ﬂk” dadelef geqt eeapeainbaeri%ogscbﬁwmed by

t he present |nve that al nos g one
conposi tions c@tqm%pﬁﬁuﬁ*@ﬂ@%ﬁ%k%ﬁpﬁ@@ 2g(1hieh copBprinedoAdvFEardaea

signi ficant i npgoveIRE, fbéﬁ@&ﬂ?vé?&kVbéYlﬁ@i@lBMSltchBQlQQ@E%%'t'On of
Exanpl e 2D (contalnlng on cerine an ri son of
the enzyne actfanifest %ﬁ:kﬁé@‘gﬁgv\i‘?hePﬁ%m%oﬁﬁBéY%FSnaSFeExﬁﬁﬁl g‘pg
(glycerine andstwr£ye mﬁa@rwusmonposnecmns sinEsaenkegmaF (borax and
Che i nvent i om TSR EE TRl Ee Lok BORLE) 855 9 YRl St TS ERRER T T 1
Per cent A@ti\mxhey are de31gnated "ND". The comparison composition
of Example 2D containing glycerine and borax in the
absence of a carboxylic a¢id compodnd provided an
improvement in enzyme stébility_reiative td the \/
compositions of Examples 2A to 2C but about 50% of
the enzyme was deactivated. Thé various comparison
compositions of Examples 2E(1) to 2E(8) ‘containing a
varlety of carboxyllc ac1d compounds but no borax or
glycerlne, as indicated, manifested absolutely no
improvement in enzyme stability relative to the
compositions of Examples 2A to 2C. However, the
compositions of Exampies 2G(l)'to 2G(8) formulated in
accordance with the invention (using the same
carboxylic acid compounds) demonstrate the unexpected
and:synergistic improvement in enzyme stability which
- is achieved with the use of glycerine and borax in \;/
combination with a carboxylic acid compound in 1liquid
detergent compositions as required by the present
invention. It is noted that almost every one of the
compositions corresponding to EXamples 2G(1l) to 2G(8)
demonstrated a significant improvément in enzyme
activity relative to the composition of Example 2D
(containing only glycerine and borax).



Enzyme After 7 Days at [err] Exanpl é Conposition

(43 'O 2D (d ycerine/ bor ax) 45 2F (1)

(Bor ax/+val oni ¢ aci d) 45 2G (2)

(d ycewine/ bor ax/ mal oni ¢ aci d) _ 70 2F (2) (Borax/aspartic acid)
72 2G (5) (dycerinel/borax/aspartic acid) 90 2F (3)
(Borax/citric acid) 42,2G (6)
(dycerinel/borax/citric acid) 74 Notes on Table 4 2F(1)

corresponds to 23 2); 2F(2) corresponds to 2 5) and 2F(3) corresponds to
2¢(6). As shown in Table 4, the various conpositions of Example 2 2),

23 5) and 2@E 6) containjng_.a thtee co ent stabilizer ,systemin
agﬁoadance S%t% t he preée%?mPﬂQéﬁ?PoﬂEEEBGi385Y8e39ﬁEF§P§¥FE Pﬁbﬂ&yéﬁent in

enzyme stability reithivhetcompestbipnsofi BrampieE2aMheycPiardadE( 1),
2F(2) and 2F(3) f eg. kn a Lt h.ih lQr_art. . CLAI M5
1. A stabilized ?% r%gss%??e%?%ggg%z§§§9$%ingegnggiEﬁﬁapgﬁiFF ?E&ﬁf&

det ergent conposi t3o%h SdFPPXElhg: ackd ¢ooper8ndd 208; obyEwemphe, 26f one or

rore surface acti vedphgidesd ¢ATROLBEaRELoqied LROMHUENOEANY QNSERLI N

of anionic, nonionLc and anpho: 10 teric detergent conpoun
to 30% by meight,E%ngg%eggwnb?eTﬁﬁi?dér salts selected fromthe group
consi sting of -

- TABLE 4

_ENZYME STABILITY
w | | ~ Percent Active
: : Enzyme After 7
_ Days at 110°F
Example Composition (43°C)

2D (Glycerine/borax) _ 45
2F (1) (Borax/malonic acid) _ 45
2G (2) (Glycerine/borax/malonic acid) 70
'2F (2) (Borax/aspartic acid) _ 72
2G (5) (Glycerine/borax/aspartic acid) 90
~2F (3) (Borax/citric acid) _ 42
2G (6) (Glycerine/borax/citric acid) . 74

Notes on Table 4 _
U 2F(1) corresponds to 2G(2); 2F(2) corresponds to
2G(5) and 2F(3) corresponds to 2G(6).

As shown in Table 4, the various compositions of
Example 2G(2), 2G(5) and 2G(6) containing a three
component stabilizer system in accordance with the
present invention provided a synergistic improvement
in enzyme stability relative to the compositions of
Examples 2D and 2F(1), 2F(2) and 2F(3) formulated in
accordance with the prior art.



al kali metal tripol yphosphates, alkali+metal carbonates, alkali metal
nitrilotriacetates and poly- 15 acetal carboxylates; (c) from5 to 20%
by weight, of a swelling bentonite clay; (d) an effective amunt of ap.
enzyme or an enzyme nixture selected fromthe group consisting of 20 \

al kal i ne protease enzynes and alpha-anyléze enzynes; (e) an
enzynme-stabilizing system containing, based on the wei ght of the detergent
conposition, (i) from1%to 10% glycerine; (ii) from1l to 8% of a boron
conmpound sel ected fromthe group consiskﬁgqﬁgg 25 boric acid, boric oxide
and al kali metal borates; and (iii) fro - 0 8% of a carboxylic acid
conpound sel ected fromthe group consisting of nono, di and pol ycarboxylic
acids having 1 to 8 carbon atons and water-soluble salts thereof; and 30
(f) the balance conprising water and optionally perfune and other

adj uvant s. 27. 21.A P gtrRiddeedgdRPris SRR EMAYASTed in aiml
conprising: (atoht@ihdngobdi¥hofiignidl @ehiergeind cUnpdsitiizene sul phonate
in which the alkﬁ%-groug.contains 5 112 to 15 carbon atoms; (b) from2 to
5% of an al kal P°MBEAP*RPRyI pol yet hoxy :sul phate in which the al kyl group
contains 10 to 18 c#&reBofiramofs band0Bhe byowedigidey dfs cofe D1t aalrle et hyl ene

Chock 1575j PIERHERORLsSTu, Retrhel Bolouldy S ARabhe 2 1 1o
group consisting of anionic, nonionic and ampho-
10 teric detergent.édﬁpdunds;
(b) from 5 to 30%, by weight, of one or more
.bdilder saltis selected from the group consisting of
~alkali mebal tripolyphosphates, alkali metal
carbonates, alkali metal nitrilotriacetates and poly-
15 acetal carboxylates; o '
(c) from 5 4o 20%, by weight, of a swelling
bentonite clay; E :
(d) an effective amount of an enzyme or an
enzyme mixﬁure selered from the group conéisting of
20 alkaline protease enzymes and alpha-amylase enzymes;
(e) an enzyme-stabilizing system conbaining,
based on the weight of the detergent composition, (i)
from 1% to 10% glycerine; (ii) from 1 to 8% of a
boron compound selected from the group consisting of J
25 boric acid, boric oxide and alkali metal borates; and
(iii) from 0.5 to 8% of a carboxylic acid compound
selected from the group consisting of mono, di and
'polycarboxylic acids having 1 ko 8 carbon atoms and
water-soluble salts thereof; and -
30 - (£) the ‘balance comprising water and optionally
perfume and other adjuvants. - ' '

* [ Li""m . 8 *



phate; (d) from1 to 10% of sodi um’arbonate, the weight ratio of (c) to
¢(d) being from2:1 to 6:1; 15 (e) from10 to 15% of a sodi um
bentonite; (f) an effective anount of the said enzynme or enzyme m xture,
(g) the enzynme stabilizing system containing, based on the weight of the -
detergént conposition, (i) 20 from3 to 7zgglycerine, (ii) froml1l to 5%
of an alkali netal borate and (iii) fromO0.5to 4% of the said carboxylic
acid conmpound; and (h) the bal ance conprising water and optionally perfune
and ot her adjuvants. 25 3. Aliquid detergent conposition as clained in
Caim2 in which the said alkali netal alkylbenzene sul phonate i s sodi um
linear tridecyl- benzede sbl pheHidedaheronrtsaPaPaskiirnnmagarlaimed 30

28. pol yethoxy sutphaheli Eofpeisinyh ich the alkali nmetal is sodium the

al kyl group contains 1 rbon and Eﬁ ol yethoxy, i s of about 3

et hyl ene oxi de groups.%ﬂ. fﬁPWlSUFB %eP efif éi ddi W%gﬁ aéxéyifned in

Claim2 or ClainlsehzenbisblphenaaélQnOﬁhabhyhhenaenglsgtphpnabatadns

pol yet hoxy sylpha&g ég igon12 1 tg,.4:1. 5. A liquid detergent conp05|t|on
n

as clainmed in any cFarRe"13B8™F? i n which the said boron conmpound is
an alkali metal borate(b®. £raml RgapdS8evér ganalkedposicbiadnadkyd| ai med in

polyethoxy sulphate in which the alkyl group contains
10 o 18 carbon atoms and she polyethoxy is of 3 to
11 ethylene oxide groups, the weight ratio of (a) o

abeo abeuC

| 10 (b) being from)2:1 %08:1;
o ' (c) from 5 to 20% of sodium tripolyphos-
phate; ' '

(d) from 1 6o 10% of sodium carbonate, the
weight ratio of (c) to (d) being from 2:1 to 6:1;
15 (e) from 10 to 15% of a sodium bentonite;
(f) an effectbive amount of the said enzyme or
enzyme mixture;
(g) 8he enzyme stabilizing system containing,
based on the weight of the detergent composition, (i)
20 from 3 8o 7% glycerine, (ii) from 1 to 5% of an
alkali metal borate and (iii) from 0.5 to 4% of the
said carboxylic acid compound; and
(h) the balance comprising water and optionally

perfume and other adjuvants.
25 |
3. A liquid detergent composibion as claimed in
Claim 2 in which the said alkali metal alkylbenzene
sulphonate is sodium linear tridecyl-
benzene sulphonate and she said alkali metal alkyl
30 :

[T III]\ [N



Claim5 in which the said borate is borax. *7. A liquid detergent -
conposition as clained in any one of Clains 2 to 6 which contains from8 to
16% sodi um tri pol yphosphate and from2 to 6% sodi um carbonat e or sodlum

bi carbonate or m xtures thereof. 8. A liquid detergent conposition as
claimed in any one of Clains 1 to 7 in which the said carboxylic acid \?
conpound is aspartic acid or a mater-solg@le salt thereof. 9. Aliquid
detergent conposition as clainmed in any one of Clains 1 to 7 in which the
said carboxylic acid conpound is tartaric acid or a water-soluble salt

t her eof . 29. 10. A liquid detergent conposition as claimed in any one of
Clains 1 to 7 in_which the said carboxylig acid conpoun C|tr| acid or
a wat er - sol ubl BOS¥PERPRYE, §4LPhete AS| |&nd§P@F@bﬁP%uﬁ%§§; cl ai med

in any one of CsaBBidm}OtRel alwlclgrbh@ s:amciaqanrsbweyluoc Jascmammound i s
mal oni ¢ acid or_a water.- qu there et
conposi tion asaEPQFr@Bd k 5n§°&¥§%§f"t"§l élsm? a[bgu-}: ]ﬂer}deneog{sl?d
carboxylic acidroappound is-malic acid or a mater- squbIe salt thereof.
13. A liquid detergent conposition as claimed in Claim1 substantially as
specifically described herein with reference to any-one: of Exanple 1 or
Exanpl es 2G3(1) to 2&¢8)A ldguAdmieegasnt &@ﬁwmg%ml iaigred in
Claim 2 or Claxm 3 in Whlch the ratlo of alkylbenzene
sulphonate to polyethoxy_sulphate is from 2:1 to 4:1.

5. A llquld detergent comp051tlon as claimed in \U
any one of Claims 1 to 4 in which the sald boron
compound is an alkali metal borate.

6. A llquld detergent comp051t10n as clalmed in
C1a1m 5 in which the said borate 1s borax.

7. A liquid detergent com9031t10n as clalmed in
any one of Claims 2 to 6 which contains from 8 to 16%
sodium trlpolyphosphate and from 2 to 6% sodium
carbonate or sodium bicarbonate or mixtures thereof.

8. A liquid detergentdcqmpoeitipn"as claimed in
any one of Ciaims 1 to 7 in which the'said carboxylic /
acid compound is aspartic acid or a water-soluble
salt thereof.

9. A liquid detergent comp031tlon as clalmed in
any one of Claims 1 to 7 1n which the sald carboxyllc
acid compound is tartaric acid or a water-soluble
salt thereof.

T
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contacting the stained and/or soiled fabrics to bé |aundered with a
stabilized enzyne-containing built |liquid detergent conposition as clained
in any,ene of Clainms 1 to 13.

b1

¥ 2
p Vol

29.

10. A liquid detergent composition as claimed
in any one of Claims 1 to 7 in which the said
carboxylic acid compound is citric acid or a
water-soluble salt thereof.

11. A liquid detergent composition as claimed
in any one of Claims 1 to 7 in which the said
carboxylic acid compound is malonic acid or a water-
soluble salt thereof.

12. A ligquid detergent composition as claimed
in any one of Claims 1 to 7 in which the said
carboxylic acid compound is malic acid or a water-
soluble salt thereof.

13. A liquid detergent composition as claimed
in Claim 1 substantially as specifically described
herein with reference to any one of Example 1 or
Examples 2G(1l) to 2G(8).

14. A method of laundering comprising
contacting the stained and/or soiled fabrics to be
-/ laundered with a stabilized enzyme-containing built
liquid detergent composition as claimed in any one of
Claims 1 to 13.

* c L M s *



