2178054 "STABI LI ZED BU LT LI QUI D DETERGENT COVPCOSI TI ON CONTAI NI NG ENZYMES"
The present invention relates to stable, built, enzyne- contalnlng liquid
detergent conpositions suitable for laundry or pre- i A ations. Mre
particularly, the present invention relates to 5. aqueous

enzynme-contai ning |iquid detergent conposi- tigns which contain one or mor e -
detergent builders and which are characteri sed by being physically stable,
honobgeneous |iquid conpositions. The fornul ation of stabilized
enzyne-contai ning 10. liquid d@ggggggzmmgg%BLTiDnQumnthggmg@mq'focus_of
much attention in the prior art COMROSIEBIOMOCONTAININGNENGE "Thg enzynes
I nto detergent conpositions is primarily due to the effectrveness of
proteolytic and anyl ol ytic enzynes in deconposi ng proteinaceous and 15.
starchy materials found on soiled fabrics, thereby facilitating the.renoval
of stains, such as, grafhespxiesenthliguwentidmsretabesl hoessbbiles dwd lithe

li ke during IaundeEhagaeHa%\é%rm %n;[zw%afa @LeLt §+Sth§B%‘i+E Gﬂ'aundry

conposi tions, particy eol ytic enzynes, are ative
expensi ve. | ndeed, SPH§9bé§néP5Iﬁ?%ﬂQFEHRﬁmPT?EFQ%Stf@&ﬁéﬁ§$é@ﬁsngréUFEhts

in a typical conneparahchuawRQ d&h@wy¥aséH£WKﬁWém@ﬂoneyemaEbQU&B they are
i s are_known tq 25.

present in reha- tiveI m nor anount 2y

be unstabl e i ’aquggﬁg BEnpB& %0 ﬁ?sﬁqlqﬁngiﬁq?h$ ggﬁggﬁnfthmfﬁsexcess
of enzynmes is genetabhg whqahreﬂmﬂaﬂn(pneimknmmgendeéergahatbuﬁadbas
conpensate for the P&H S ]gggy 4Nt ed
periodsof storage. a écgrégggkgg %ﬂg %¥t¥eﬁﬂé %ﬁggﬁggﬂﬁ%

Sugg@st i ons for st asFlp,lg,ngomogeneous llqlJld compositions.

The formulation of stabilized enzyme-containing

10. 1liquid 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 decompdsing 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.

o Indeed, they generally are among the most expensive Q
ingredients in a typical commercial liguid detergent
composition, even though £hey are present in rela-
tively minor amounts. Moreover, enzymes are known to

' 25. be unstable in aqueous compositions. It is for this
reason that an excess of enzymes is generally
required in liquid detergent formulations to
compensate for the expected loss of enzyme activit
during prolongéd periodsof storage. Accordingly, the

30. Pprior art is replete with suggestions for stabilizing



2. enzyne-containing liquid detergent conpositions, and in particular _
unbuilt ‘I'iquid conmpositions by the use of various materials which are
i ncorporated into the conposition to function as enzyne stabilizers. 5.
In the gase of liquid detergent conpositions containing a builder, the
probl em™of enzyne instability is particularly acute. Primarily this is
because detergent builders have a destabilizingzeffect on enzynes, even in
conposi tions containing 10. enzynme stabilizers which are otherw se _
effective in unbuilt formulations. Mreover, the incorporation of a builder
into a liquid detergent conposition poses an addi tional problem namely,
the ability to formenamblensl il Sihenga ;ORASLIG AR LhGaSOLLDILL! V2l
15. sodiumtripol yphosphate, for exanple, being rela- trvery
aqueous conpositionst® PR YRPY L & hel gpiid erempes i bivwe| by atlle use
~ noni oni ¢ det ergent s.of mau:%u?aﬁa:”érﬁélélvﬂg%éwrhﬁ Biné’@xggcgzl'%péd Pybb1 shed
20t h January, 1982, there ... di sclosed an . aqueous bullt,
'enzyne-containingIi%ﬁﬂ%?%h&%?bgﬁf Qﬁﬁﬁﬂﬁqi?ﬁl ¥ieistahhbizesed by a
m xture of a pdlyol and Horitheaciahe Asf ﬁbiclp.did mfmmwpf'?ﬂtﬁﬁbﬁ e
application, relati:. Qs Qi e$j ce re required to _
the enzymes in the 2 .%dclg{r%p Siti on.lSd et gc%es éfg%ﬁesl?r fg%“’rpé‘?%l nafter in
the present specificdigtaPlley dfz o tstabidd iy mpwtfd ectPpimant iyl tyis is
m xture of gl yoer | n%@zﬁld@rd?&%@&tblﬁdﬁ&éw%é'éltaé’stdaeﬁﬂﬂﬂﬁg
it [ |V nodest .
conposition is re a%ff%é% on enzymes, even in compositions containing
W 10. enzyme stabilizers which are otherwise effective in
unbuilt formulations. Moreover, the incorporation of
a builder into a liquid detergent composition poses
an additional problem, namely, the ability to form a
stable single-phase composition; the solubility of
15. sodium tripolyphosphate, for example, being rela-
tively limited in aqueous compositions, and 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. aqueous built enzyme-containing liquid detergent
composition which is stabilized by a mixture of a
polyol and boric acid. As noted in the examples of
o the U.K. application, relatively large amounts of
glycerol are required to stabilize the enzymes in the
25. composition. Yet, as demonstrated hereinafter in the
present specification, the enzyme stabilizing effect
provided by a mixture of glycerine and borax in a
bullt aqueous liquid detergent composition is
relatively modest.

30. In European Patent Application Publication No.



30. | n European Patent. Application Publication,No. 3. 0126505,
there is disclosed an aqueous enzyne- contai ning I|qU|d det er gent
conposition containing an enzyne stabilizing m xture consisting of certain
di carboxylic acids and borax. The dicarboxylic acids are recommended &s; a
substitute for a polyol such as glycerol in known enzyne stabilizing.‘d

m xtures consisting of glycerol and a boragn conpound. However, the

di carboxylic acid-borax m xtures of this publication in conmon with the

af orenenti oned prior art mxture of glycerine and borax are incapabl e of
provi di ng anythi ng other than a nodest stabilizing effect in the present

built liquid d6é§3§8||t§%gﬁ%8|s df% iose@egﬁs cﬁﬁ%ﬁ{erge ed to markedly

| mprove enzymne deous U|It " qui conp03|t|ons of
the type here|nodehﬁneagtdlheﬁdldet&mgb@¢om$MHﬂ§uﬁxﬂnnnonkﬁxﬁmngt@nof t he

conposi tions kpg enst:'am ma%%%mcaayﬁﬂ@ d¥ Qddesip stabilized

built, enzynme-contalnin deter ent conposi i on conprising: (a)
from5 to 20% db@anboght 1Coﬁcéﬁé gn agyr f Jdhee gHiqardFstldryatiddnpounds

sel ected from ghe Q'ee%ﬂnm%%'a%'dsh's”ﬁ Gubdtiitiite FANILPA W figigsteric
det ergent conpou from5 to 30% qaﬁgiégﬁ of, one or nore buil der

b)
salts selectedgﬂwﬁﬁﬁpﬁ 1@r5ﬁﬁw@oﬁ§4¥ﬁ%uf N9 WXHU%SS pol yphosphat es,
al kali netal ceoheisteng alfkalliyceriodl amd ra lbairormcsimdsamd.and pol y-

However, the dicarboxylic acid-borax mixtures of this
publication in common with the aforementioned prior
art mixture of glycerine -and borax are incapable of LJ
providing anything other than a modest stabilizing '
effect in the present built liquid detergent composi-
tions. Hence there is a need to markedly improve
enzyme stability in aqueous built liquid detergent
compositions of the type herein defined to levels far
‘beyond the present capability of the compositions
. known in the art.

The present invention provides a stabilized
built, enzyme containing liquid detergent composi-
tion comprising:

- (a) from 5 to 20%, by weight, of one or more
surface active detergent compounds selected from the N
group consisting of anionic, nonionic and ampho- ' QJ
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
carbbnates, alkali metal nitrilotriacetates, and poly-
acetal carboxylates;

(¢) an effective amount of an enzyme or an .



acetal carboxylates; (c) :an effective anount of am enzyne or an 4.
enzyme m xture selected fromthe group consisting of alkaline protease
enzynmes and al pha-anyl ase enzynes; (d) an enzyme-stabilizing system

.cont ai nkpg, based on the weight of the detergent conposition, (i) froml to

10% preferably 3 to 7% glycering; (ii) from1l to 8% preferably 1 to 5%

- of a boron conpound sel ected fromthe group cgpsisting of boric acid, boric

oxi de and al kali nmetal borates and; (iii) from 0.5 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 uble salts thereof; and (e) the bal ance conprising water and

- optionally perfunﬁeuzumenm&xtumﬁLﬁ@ﬂﬁ@tedrfapmrEﬁergedupnbodsﬁehingfofhe
. present inven- ti e S e rom5
to 15% of an al kaloélplkg'?ﬂ?é aﬁﬂd%g%éené sul %n%{'%ﬂah%@gi)‘&% énﬁﬁ % group

contains 12 to 15 car bohiht@menqmewmlemu@%%ysmmaq:qzatamenm al kyl

pol yet hoxy sul phat@amr&a RS S dE O Qe @é%@f@énéocalﬁpaéle%hom 1
and the pol yethoxy_is of to 11 € ene. oxid r oups rati o of
(a) to (b) being fﬁ%ﬂﬂalo 0y, t%r%%%m bly 13 R%)Hroﬁiswbnze% biidodi um

tripol yphos- phatefrdml)l fe®resl, twr df¥p81 % 0olli N 59 boPak epot b€ compound

selected from the group consisting of boric acid,
boric oxide and alkali metal borates and; (iii) from
0.5 to 8%, preferably 0.5 to 4%, of a carboxylic acid

— compound selected from the group consisting of mono,
di and polycarboxylic acids having 1 to 8 carbon
atoms and water-soluble salts thereof; and

(e) the balance comprising water and optionally
perfume and other adjuvants. '

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
12 to 15 carbon atoms;

(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
11l ethylene oxide groups, the weight ratio of (a) to
(b) being from about 2:1 to about 8:1:

(c) from 5 to 20% of sodium trlpolyphos—
phate;

(d) from 1-to 10% of sodium carbonate, the
weight ratio of (c) to (d) being from 2:1 to abeut
6:1;

(e) an effective amount of the aforesaid enzyme
or enzyme mixture;



wei ght

ratio of (c) to (d) being from2:1 to 6:1;

(e) an effective anount

of the aforesaid enzyne or enzyme m xture; 5. (f) an enzyne stabili zing

system cont ai ni ng, based on the wei ght of the detergent conposition,

from3 to 7%glycerine,.(ii) from1l to 5%of an alkali netal borate
(iii) fromO0.5 to 4% of the said carboxylic acid conpound; and (g) the
bal ance conprising water and optionally perfunme and other adjuvants The

pr esent

i nvention al so extends to a nethod-of |aundering conprising

contacting the stained and/or soiled fabrics to be laundered with a
stabilized enzyne-contain ing built liquid detergent conposition in
accordance with the present invention. The described |iquid detergent
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to be |aunderedy The peeagnbolratentndn (11 SRl wrond e dilgsovery of

a three conponen

enzynme Stabilizing system as herein defined which

provi des an enSpif §?59Pﬁﬂﬂﬂﬁga&F@eGP”BS“WﬁeIQQﬂM d detergent conposi -
tions of the presenygine¢aat banande icomprieingiwdtat aMd dptcizmaieachi eved
with conventlonal enzyne _ _

rfume’ and other adjuvants.
The present invention also extends to a method

.0of laundering cbmprisihg contacting the stained

énd/orzsoiled=fabrics-to be laundered with: a
stabilized enzyme-containing built liquid detergent
composition in accordance with the present invention.

The described liquid detergent is -a commercially
accéptable.heavy duty laundry detergent, capable of
satisfactorily cleaning laundry items containing both
oily and particulate soils. ~Additionally, the
described compositions may be-emploYed~for the pre-
treatment of badly soiled areas, such as collars and
cuffs, of items to be laundered.

The present invention is predicated upon the
discovery of a three component enzyme stabilizing
system as herein defined which provides an enzyme
stabilizing effect to the liquid detergent composi-
tions of the present invention far'in excess of that
which can be achieved with conventional enzyme
stabilizers. The enzyme stabilizing 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



stabilizers. The enzyne stabilizing effect thus achieved reflects a synergy
anong the three conponents. In accordance with the present invention, the
enzyne stability provided by a m xture of glycerine and borax or a m xture
of boraxgand a 6. dicarboxylic acid as disclosed in the prior art can be
synergistically inproved by the use of the three conponent stabilizing
system herein defined in the present |iquid ceppositions so as to raise the
| evel of enzyne stability significantly above that provided by either the
m xture of glycerine and borax or the m xture of borax and di carboxylic
acid when used i ndependently of each other as enzyne stabilizers. For

comer ci &l pur poses o, 6241 26! 627 YERaskARbERLY s HORREALLY cgOBLESRARIS o

about a half-life o one erature of
stabi li zi ng systenb%fSYherﬁtéééﬂﬂllmvemPIGHGﬁsba khet use of ghycéhmn@ a

boron conpound el eghgdnEhem eqnng: BeRLCoaekdn ROELERONLREngRd i cakkal

netal borate and a carb lic acl ound her el n I ne he melght
of the stablI|2|ngp§9§?éh1¥hq?h@ ﬁPEEEEFtEBPFtsplaﬁlHOdEFéFQeﬁPe level

conpositions is geﬂﬁréthmérQﬂhabmﬂty3si§n25?%aﬁt@?eéﬁbbﬁ ahawt p&ova aba%
by wei ght. The mel

of glyc orax n th tabilizin
mxtures is genera ¥y fE%ﬁ¥aBBﬁthx§uF8 9 1 Y?ﬁélﬁ?ePﬁﬁ Barﬁﬁnﬁﬁtt§F bor on
conposition in themtetposi bfoboraxf and dboatbdxydib%acaddwhea pseflerred
amount of carhoxyl } £5CR0RQUREY § Sof " QILAPEYhe - Bs! 8nZhBAEEdHTT 15 RE sl ght

of the conposition.
For commercial purposes, a desirable enzyme stability

o generally corresponds to about a half-life of one
week at a temperature of 110°F (43°C).

The enzyme stabilizing system of the present
invention is a mixture of glycerine, a boron compound
selected from among boric acid, boric oxide and an
alkali metal borate and a carboxylic acid compound as
herein defined. The weight of the stabilizing system
in the present built liquid detergent compositions is
generally from about 3 to 25%, preferably about 6 to
15%, by weight. The weight ratio of glycerine to
borax in the stabilizing mixtures is generg%}znfzgkvdn&
about 1:1 to 3:1. The preferred amount of
in the composition is from about 1 to 5%, and the
preferred amount of carboxylic compound is from about
0.5 to 4% based on the weight of the composition.

The carboxylic acid compounds which are useful
in the enzyme stabilizing system of the present
invention encompass 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



The carboxylic acid conpounds whjch are useful in the enzyme stabilizing
system of the present invention enconpass saturated as well as unsaturated
nono, di and pol ycarboxylic acids having 1 to 8 carbon atonms anong which
are included oxalic acid (HOOCCOOH), nalonic acid [err] naleic acid 7.
[err] and succinic acid [err] The carboxylic acids may contain hydro§§ or
am no substituents as exenplified by malig acid [err] tartaric acid

(di hydroxysuccinic acid) aspartic acid (am no succinic acid) and citric
acid. Preferred carboxylic acids of the present invention are succinic:
acid, maleic acid, nmalonic acid and malic acid and water soluble salts

t hereof. From and ol nt articul arl refe car boxylic
aci d conmpound ﬁ§ﬁ¥££§1éé§é?% afht ?u??§n§glﬁglge&§99éC8?8P gpﬁggela ther
| (r)\W cost. The m&aéatiﬁoxybieoécyids mgyﬁeﬁtsﬂntabaelofcpr othgmﬁﬁﬁpOSI tions of’
the present in cia uid enzyne
prepgratlons Wﬂﬁﬂ% %én %e%s %ggTég #6€3u§§ ﬁgtaFéggt conpogltlons
Enzyme prepaHﬁHQﬂﬁCHQﬁ¢ﬁq@@@@H,fbantarecaasoduééihydabxheugh;nas a gener al
sl 2551 SO P s ¥ e 10 C2EPRY RahPRlol BAESLRECDUELE)| bl & deier oot

conposi - tions Sul t enzyme . preparaiions I nc
"Alcalase"'(F%Qﬁ%ﬁfﬁeﬁFQf%&%ﬁ@b?R§b%ﬁﬂllEsﬁé%@§e°f(RbglEF@FS&tTrade Mar k)

sol d by Novo Ifylusiti®s. ak@PeabegRTc S8DARIKa1aDd abdhyat AS2onic

acid and malic acid and water soluble. salts thereof.

 From a commerc1al-standp01nt,'a particularly
'prefefred'carboxylic acid compound is citric acid Q_J
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 ih-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
“Esperasq' ({Registered Trade Mark) sold by Novo
‘Industries, Copenhagen, Denmark, and "Maxatase" _ o’
'(Registered Trade Mérk) and "AZ-Protease"™ sold by
Gist-Brocades, Delft, The Netherlands.

Among the suitable o -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.



(Regi stered Trade Mark) and "AZ-Protease" sold by G st-Brocades, Dekft, The
Net herl ands Anpong the suitable [err] -anylase |iquid enzyne preparations
are those sold by Novo Industries and G st-Brocades under the tradenanes
Termamyl ! (Regi stered Trade Mark) and Maxanyl ™. "Esperase" is particularly
preferregd for the present conpositions because g Its optim zed activity at
t he hi gher pH val ues corresponding to the built®detergent conpositions.

The preferred detergents for use in the present |iquid conpositions are the
synthetic anionic deter- gent conpounds, and particularly a m xture of

hi gher al kyl benzene sul phonate and al kyl pol yet hoxy 5. sul phate. Wile
ot her water sol uble higheTnarkyéfebeadede+eugphbaafes vag ahsthkeppeseeatt

in the formlas of tgn%ﬁi&588£ b {ﬁﬁé*gnaréuﬁﬁeaﬁ B?Pé%%&”ﬁhi@h&% ﬁ@@e&“

sone i nstances the a nrum or- al Kano anmmoni.um wher e appI‘OpI‘I ate,
it has been found 109eRhaforpeunds uypndaparticulanly arBistuse, ofhhdghes

al so the case with rsﬁﬁffseﬁaeﬁ@esai ubnaeéysh30é1k§wl?Bﬁystﬁakgrgent
conponent. The glky benzene sul phponate i s one whereiln

group is of 12 Po 155BLPBRheat FRILpr FRRELYFLES EQFBBHelglggéfoﬁékYXThe

al kyl pol yet hoxy sulbéﬁzenew@urﬁhehsaesama?eanebebéeﬁrbeeas @nsdhehat ed
pol yet hoxyl at ed hi ghgr '

. g | i pear g ﬁoho or tgelsue gatgg con ensatb n gnogupt
of a higher fatty al c3hoF 3ﬁd° t hF eRESBE P H T BY B FG2s ePHGRy PENR gﬁﬁ i i s
one wherein the al kysajtsupndsi2Osowné iﬁstan&Bscahboammbnmam prehdkabby-12 .
to 15 carbon ammonium salts, where appropriate, it has been found
10. 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, prefefabiy 13 carbon
15. atoms. The alkyl polyethoxy sulphate, which also may
be referred to as a sulphated polyethoxylated higher
linear alcohol'of'ﬁhe sulpha*ed condensa*ion product
of a higher fatt y alcohol and ethylene ox2 ide or poly-
ethoxylene glycol, is one wherein the alkyl group is
20. of 10 to 18 carbon atoms, preferebly 12 to 15 carbon
atoms, e.g. about 13 carbon atoms, and which includes
3 to 11 ethylene oxide groups, preferably 3 to 7,
\U more preferably 3 to 5 and most preferably 3 or about
3 ethylene oxide groups. The ratio of alkylbenzene
25. sulphonate to polyethoxy sulphate in the detergent
mixture is preferably from about 2:1 to 8:1 and most
preferably from about 3:1 to 5:1, by weight. At
ratios above 5:1, the physical stability of the
product may be adversely affected. |

30. In suitable circumstances other anionic deter-



atons, e.g. about 13 carbon atops, and which includes 3,to 11 ethyl ene

oxi de groups, preferably 3 to 7, nore preferably 3 to 5 and nost preferably
3 or about 3 ethylene oxide groups. The ratio of al kyl benzene 25.

sul phonate to pol yet hoxy sul phate in the detergent m xture is preferqbl
fromabout 2:1 to 8:1 and nost preferably feomabout 3:1 to 5:1, by melght.
At ratios above 5:1, the physical stability of the product nay be adversely
af fected. 30. In suitable circunstances other anionic deter- 9.
gents, such as fatty al cohol sulphates paraffin sulphonates ol efin

unct 1 oni ng’ det STGRTS, SHraret ory chse FRERST Rt Bhfef . bRt sodi um
salts, can be prim%thnsbm@tlmksflm QalphanateptamenegLYGérnde previously
menti oned synt hegj A FpRECED] ColPLELORMLSs Ditha S A L dr 1 (T £00BEEBhanGN addition

to such detergents. e suppl enentlng gents w
sul phated or ()de%ﬁﬁiﬁﬁﬁﬁteﬂF pfeorrily aasthel 3 Eélihﬁe§éavuﬁv§alts) and

will contaig Iongo&mhnséﬁ»éo @n%bpﬂeaéﬁ%)sbhaeﬁﬁegr:L‘nabbrt&hﬁw
groups. In additiop to. any glenentlnaPanlonlc synt hetic gr%anlc

detergents, there®RBIITCHERT 0RE pHRS PT SHORRBHY cREREIQRBRPERFES
materials, like oh@anbodmésetébnnstBuedughaﬂmywhik)presedtbylﬁhelI Cheni cal

Sompany, Wi ch ALgaFOIMENGat B AHUESRgl ot QULERS, 9 gRgand I aher fatty
condensati on pradugplgmeathmghée*éagey alubhblbefsulphated or
| 10. sulphona*ed produc*s (usually as the sodium salts)
and will. conta*n long cha*n (8 to 20 carbon atoms) \/
linear or fatty alkyl groups. In addition to any
'supplementrng anlonlc synthetlc organic detergents,
+here also may be present nonron~c and amphoteric
15. materlals,.llke the Neodols (Regls*ered Trade Mark),
sold by Shell Chemlcal Company,_whlch are condensation
produc*s of ethylene oxide and h*gher fatty alcohols,
e. g._Neodol (Regls*ered Trade Mark) 23-6.5, which is
a condensa+1on product of a hrgher fat ty alcohol of
20. about 12 to 13 carbon a*oms_w1+h about 6.5 moles of
' ethylene oxrde._ Illusﬁrations of the various deter-
gents and classes of de*ergents ment*oned may be

found 1n_the_tex+ Surfaoe Actlve_Agents, Vol, 1II, by

Scwartz, Eerry.and'Berch (Interscienee_Publishers,
25. 1958), the descrip*ionsﬁof which are incorporated
.here*n by reference. | _
The bu*lder salt comb1na+1on of the present
1nven+1on, which has been found to satisfactorily
1mprove the detergency of the m1x+ure of synthetic

30. anlonlc organlc det ergen*s and produce the desired pH




20. about 12 to 13 carboen atons with about 6.5 noles of ethyl ene oxide.
Illustrations of the various deter- gents and cl asses of detergents

menti oned may be found in the text Surface Active Agents, Vol. 11, by
Scwartz, ;,Perry and Berch (Interscience Publishers, 25. 1958), the
descrlp i ons of which are I ncor porated herein by reference The bui | der
salt conbination of the present invention, whi&R.has been found to
satisfactorily inprove the detergency of the nixture of synt hetic 30.

ani oni ¢ organi ¢ detergents and produce the desired pH 10. in the liquid
detergent and in the wash water, .is.a m xture of sodiumtripol yphosphate

and sodi um carbonat einThRebui4ded satésgane §ﬂ§|Qﬁedhénthﬁ waﬁeesiaboas of
the present invention,ip om ahout to 25% by

werant - Ror the pr oFekPufSLoF) Skt e, EEIGREvRtoPRRateoRRd PR HEly
phosphate i s presentcarbanatets Thefboilabousabtsoar@%emplefedalihy the to
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preferably 3 10. osSpha 898 %Poonat e
in the preferred. bU|GﬁeerﬂikYUOést@mngbOubnﬁabgu852 1byoweightandFewsthe

preferably from abo rgférféﬁ4b&*1£§rUégﬂthgéﬁbﬁnatQSntegghahﬁa¥E155§9L

"carbonat es” or "carbonate" is. nmeant to include the 15’ carbonates,
bi car bonat es and sesﬁ%?%ﬁ?%%ﬂa}%SP6¢5%GEh1§Iﬁ&PPnﬁﬁtaﬁsfrPBra98§$ 5 to

processing, easier negsnopeéte 8AODy eN0-tySE6R, ORRAL 588ilk tarBhakeer ¢d t hat

the sodium tri- present from about 1 to 10%, by weight, preferably 3

10. to 7%, the weight ratio of tripolyphosphate to

~ carbonate in the preferred builder mixtures being
from about 2:1 to 6:1, and most preferably from about
2:1 to 4:1. As used herein, the term alkali metal
"carbonates" or "“carbonate" is meant to include the

15. carbonates, bicarbonates and sesquicarbonates of such
alkali metals.

For best processing, easier mixing and good end-
use properties it is preferred that the sodium tri-
polyphosphate be low in content of Phase I type tri-

20. poiyphosphate. Thus, normally the content of Phase I
' 'type tripolyphosphate will be less than 30% of the
tripolyphoSphate employed. Although in some
U instances incompletely neutralized tripolyphosphate
may be used, normally the phosphate employed may be
25. 'considered as being pentasodium tripolyphosphate,
NagP30109. Of course, in some instances, as when
potassium salts of other materials are present, ion
interchange in an agqueous medium may result in other
salts than the sodium tripolyphosphate being present
3p0. but for the purpose of this specification it will be
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oguble E ﬂger S ﬁ §
tri pol yphosphatB-2afH6ng xP0r raB 8859 3§eb§8 £8 ﬁ&mto be nost
preferred, al thatigbnabe othén bdditios ahdrehmtdneiuﬁbeae@blgﬁe al so

t a b l;ayad t
addi i on 0 th%@§?§55%??3§§¥@?9@ 28 ndPein BeRERARLE ARY SUBELETP S
phosphates, sughShx

pyr ophospgat e,
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e- ment
?EE%&@@HaEﬁ1byfbbhosgﬁaﬁeusseuewaapouasmnumures

oS0ghe"mEhbi8héd water soluble builder salts can be
utilized. Yet, the tr1polyphosphate-carbonahe
mixture describeéd has been found bo be most
preferred, although the other bullders and mixtures
shereof are also qperatlve. Ohher bullders which may
be employed as supplements, in addlhlon_to the
proportions of the above-mentioned builders, include
other phosphates, such as tetrasodlum pyrophosphate
or tetrapotassium pyrophosphate, sodlum citrate,

- sodium gluconate and sodium 5111cate.

Polyacetal carboxylates are generally described

in U.S. Patents 4, 144,226 and 4, 315 092 U S. Patent

25

30

4,146,495 describes detergent comp051t10ns containing
polyacetal carboxylates as bu1lders.

The polyacetal carboxylates whlch ate useful
herein as builders may be cthideréd 410 be 6hose

i ncl ude ot her

v




sodi um gl uconate and sodi:um silicate. 20 ) Pol yacet al carboxyl ates
are generally described in U S. Patents 4,144,226 and 4, 315,092. U. S

Pat ent 4, 146, 495 descri bes detergent conpositions containing polyacetal
carboxyL@tes as builders. The pol yacetal carboxylates which are useful 25

herein &s builders may be considered to be those 30 12 described in U S
Patent 4,144,226 and may be made by the method mentioned therein. A typical
such product will be of the fornula [err] wh2rein Mrepresents an al kali

nmetal, or ammonium or an alkyl group of 1 to 4 carbon atons, or a tetra-
al kyl anmoni um group or an al kanol am ne group, both of 1 to 4 carbon atons
in the alkyls thereof, n averages at least 4, and-[err] and R2 represent

any chenically st&é&&tiwéuuhawmc@ SP@@éhtzﬁﬁllb?ZPQ|XHBrma?ab@ShaBépb9
depol yneri zation jn alkquge sol utio Prefer-

carboxyl ate will r%ﬁﬂtkf?§ga$?%f?lﬂeta@ ¥§Pb°aio ﬁﬁﬁlpﬁ°F§°From
20 or 50 to 200, Wﬂllsbéeof]tme formulare thereof, err] is [err] and
especially where n averages from20 to 100, nore preferably 30 to

Rl - (CHO), - R2

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 an alkanolamine group, both of
1l 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. sodium, n is from 20 or 50 to

200, RY is
CH3CH0 . - MOOC
| I
HCO- or H3C-CO-
L . |
(N ‘
' ~H3C : MooC
or a mixture thereof, R2 is
~0CH2CH3
l
~CH
I
CHj

and especially where n averages from 20 to 100, more
preferably 30 to



13. 80. The cal cul ated wei ght average nol ecul ar wei ghts .of the pol yners
will normally be within the range of 2,000 to 20,000, preferably 3,500 to
10, 000 and nore preferably 5,000 to 9,000, e.g. about 8,000. 5 A
particularly preferred sodi um pol yacetal carboxylate is supplied by \y
Monsant o Conpany and i s known as Buil der It has a cal cul ated wei ght
aver age nol ecul ar wei ght of about 8, 000 d an active polyner content of
about 80% 10 Al t hough the preferred pol yacetal carboxyl ates have
been descri bed above, it is to be understood that they may be wholly or
partially replaced by other such pol yacetal carboxylates. A so, the chain
termi nating gr@@ps d&mcmaﬂ@dlhatqm@aﬂeﬁhb@v%%t%olqgﬂar e%%b%lil%ﬂil y U S.

4,144,226, may fe S@ozl\% efd Q,f“ﬂ b Akl 1 NSy @ﬁmﬂ h@n@eﬁaﬁgél of

stabilizing propertie om1the nentloned ace arboxylate
bui I ders to be 2098 ViR 0l Q m RIS RA RS 3 S0P ar/it(??\éj d‘%?ﬁ%dat i on

thereof in was tfy e e 2000 &5ﬂ9;unc¢zﬁjg1rubaust@pmmmty I n al kal i ne

medi a, gfh as mashln%ﬁﬂplutlons Th%ﬂ? ‘ftnﬁé %de c€ onent of the

liquid detergents of? v TP 9*the hardness

content of sucmamﬁnﬂyhuﬂd ﬁEeéﬁppllééﬁbytMnus&manCdmmbmmnan651$err] and

preferably it éJ &ekn [}.50 APRa 4 e@ajh(r_. g?geé)ewgféﬁﬂ able to
water ter %

utilize dei oni zat C|ty wa
average molecular weight of abouh 8,000 and an active

polymer content of about 80%.

10 Although the preferred polyacetal carboxylates
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.grdups described in: the various patents,

15 especially U.S. 4,144,226, may be utilized, providing
that they have the desired shabilizing properties,
which allow the mentioned polyacetal carboxylate
builders to be depolymerized in acidic media, .
facilitating biodegradation thereof in waste streams,

20 but mainbtain their stability .in alkaline media, such
as washing solutions.

The only other required component of the liquid
detergents of the present invention is water.
Normally the hardness content of such water will be

25 less than about 300 ppm, as CaCO3, and preferably it
will be less than 150 ppm. Often it may be desirable
8o utilize deionized water although city water with

30



14. less than 50 or 100 p.p.m hardness content will frequently be equally -
sati sfactory. Various adjuvants may be present in the liquid detergents of
the present invention, such as fluor- 5. escent brighteners, perfunes and
colourants. The fluorescent brighteners include the well known stil bene
derivatives, including the cotton and nyl on brighteners, such as those sold
under the trademark Tinopal (5BM Conc.). The & rfunes that are enpl oyed
10. usually include essential oils, esters, aldehydes and/or al cohols, al

of which are known in the perfumery art. The col ourants may include dyes
and water dispersible pignents of various types, including ultramarine

bl ue. Inorganic fill &PSSathan 38 oxydR0,3p-pedi-ubrzdngisst contentodiidh

chloride may be presgpbquaiti@ypbeeadihiigdeneskrhaRoggents, such as sodi um
car boxynet hyl cel | ul ose; dj.s erS|ng agentsf such_as sodi um pol yacryl ate;
43 ii%ﬂ%é&

bl eaches; bactericides; fUR§FEPEe HRPREEoRAYa e PE e SENEN 18s ThyE

?nt i " 20. fsoi | i n? ggzgtexgeneb af €RpOpyeseats ;n?gasgpnaL is\ﬁ&fl agsglﬂ@%rd-
ormal i n; foam st abi : C auric_nyristic .di ethanol ani de; an
auxiliary solvents, s%é%ﬁgsbg#ﬂaﬁgﬁ? Ror Rar ymFﬁeaPﬁdF9ﬁ8&5?n%deo? Fons of
such adjuvants will Bdubrescehtinb8dghbtenens| éasluldenthe. welX &ndwnonet i nes
even | ess than 0.5% ggx¢ f {+ELLLer vents addit i
detergents and buildgrg ?E%emg%gﬁo¥ﬁgb%%éng??gﬁZBhagﬂgoﬁgggggég%g ggq%%gh
as 10% The total prBpsghteness. agpghanssthpsel gaildgundardédiegtaadenark

tsKnt hetic detergent srangdpa?®. (bukl dehs. )W | irhBOpBRihnele tR@tMake LRI o9 Of
e

. 10. usually include essential oils, esters, aldehydes
\ ' and/or alcohols, all of which are known in the
perfumery art. The colourants may include dyes and
water dispersible pigments of various types,
including ultramarine blue. Inorganic filler salts,
15. such as sodium sulphate and sodium chloride may be
present, as may be antiredeposition agents, such as
sodium carboxymethylcellulose; dispersing agents,
such as sodium polyacrylate; bleaches: bactericides;
fungicides; anti-foam agents, such as silicones; anti-
20. soiling agents, such as copolyesters; preservatives
such as formalin; foam stabilizers, such as lauric
myristic diethanolamide; and auxiliary:solvents, such
U as ethanol. Normally the individual proportions of
such adjuvants will be less than 3%, often less than
25, 1% and sometimes even less than 0.5%, except for any
fillers and solvents, and additional detergents and
builders for which the proportions may sometimes be
as high as 10%. The total proportion of adjuvants,
including non-designated synthetic deﬁergents and
30. builders, will normally be no more than 20% of the



15. product and desirably will be less than 10%thereof, nore desirably

| ess than 5% thereof. O course, the adjuvants enployed wll be selected so
as not to interfere with the washing action of theliquid 5. detergent. and
to avoid instability of the product on standing. Al so, adjuvants whiywh
cause the production of objectionable depogist.s on the laundry -are to be
avoi ded. The liquid conpositions of the present invention 10. are
efficientand easy to use. Conpared to heavy duty |aundry detergent

powders, nuch smaller vol unes of the quuids of the present invention are

erpl oyed Lo bt agh aamacall g.eheamin o ed SLJPUIY 1of YnsRasE! o

using a typical re erre ormulatio of resen |nvent|on onIy
about 132 grans mpr'}/ gesdpabilyl |1$$|5d 4P@mé&j¢dlefr@0fa- ff qourss, ileh in a

top- |oading Wasauaa gﬁ@@ BRp1B ﬂlh%éﬂeeqrea@@% i ot & d8 gallons

(57 to 68 litres); even I'esS is needed for front-|oading nmachi nes.

Thus, the 20. coﬁ@éﬁ?ﬁ&t"ﬁor‘fl&#‘ the vaghingadigmel dipostiawfin the wash

vwater is of 4he gedergehtabodt t& A%oildsydlstabillidyBlithepiddudt G d
conposition in th

sh sol ytion wJll range fro about 05 to %
referably.from GEREORE50. 2 keOrn SATRIIE UL Eteg (g piadiction
constituents of blfeolbr;m*doa:arm@srcierpmsm o:artgheadwrtﬂn}gque Bopiivaal ent
results can be o QQ g by using greater anpbunts of a nore dilute
formul ati.on but t'he greater gquantity needed will require additional
packagi ng and wi || gefealiigujd Tomposidians @f die fresent umventsionnd

may al so rGSHit aer%QQH%He%Ep%h@”éﬂby to use. Compared to heavy
duty laundry detergent powders, much smaller volumes o/
| of the liqguids of the pxesenfslnventlon are employed
to obtaintcomparable cleaning of soiled laundry. For
B iexample, ﬁsing a typical preferred formulation of the
15. present invention, only about 132 grams or 1/2 cup of
| .Liquid is heeded for a full tub of wash in a top-
loading wash*ng machlne in which the water volume is
: 15 to 18 ‘gallons (57 to 68 11tres), and even less is
| needed for front-loading machines. Thus, the
20. 'concentraﬁibn.ef the liquid detergent composition in
the_wash water is of the order of about 0.2%.
Usﬁaily. the amount of the liquid composition in the
'wash eolutioh_will range from about 0.05 to 0.3%, &)
preferably from 0.15 to 0.25%. The proportions of
25. the variqué_constituents 6f_the liquid composition
may vary accordingly. Equivalent results can be
'obtaiﬁed'by'using greater amounts of a more dilute
formulatien_but the greater quantity needed will
” réquire additibnal packaging and will generally be
30. iess convenient for consumer use and may also result

in product separation.



16./%he viscosity of the.liquid detergent conposition of the present .
invention is normally in the range of about 1000 to 10, 000 centi poi ses,
preferably 2000-5000 centi poises, but products of other suitable viscosi-

5/ ties may also be useful. At the viscosities nentioned, the liquid
detergéﬁt I s pourable, stable, non-separating and uniform The pH of the
diquid detergent suspension usually in the ra of 7 to 11.5, preferably 8

“to 10.5, appears to help to 10. nmintain product stability and pourability.
The invention nmay be put into practice in various ways and a nunber of
specific enbodinments will be described to illustrate the invention with
reference to the acconpafhenyiecagiitas ofitihesslihidbtdatrasigsnt minposit dn
parts are by wei ght Sl idh & odfA ; ATEN
det er gent corrpositign?fr]?:sﬂee de up V\n'qm’%{lﬁelﬁglfsre |°ents|@ﬁ§‘%r#§fo%rﬁ%£% %%omn
in Table 1 20. bel oRPoRARIEOP GGHﬂGh@Wp centipoises, preferably 2000-5000

Per cent Pent asodi UMderitiYatRResPbite products of other suikfaileofistBsi-
car bonat e Sodi um | i hear

: 5.Q 25.. .
tri decyl benzen® -sul &MY also be usefiidg %t the viscosities
2.8 Carboxynet hyl cealdntiesed,C¥Mie ligquid detergent is (pdiirdRite cadtable,

ngghtener non-separating and unig%fhj%”¥ﬁ£n§H of the liquid
detergent suspension usually in the range of 7 to
11.5, preferably 8 to 10.5, appears to help to
10. maintain product stability and pourability.

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

15. otherwise indicated all parts are by weight and
temperatures are in °C.
EXAMPLE 1
A liquid detergent composition is made up with
the ingredients and proportions shown in Table 1
20. below.
TABLE 1
Component : - ' Percent
K;/ Pentasodium tripolyphosphate ' 15.0
- Sodium carbonate ' 5.0
25. Sodium linear tridecylbenzene sulphonate 12.2
agos(l) | 2.8
Carboxymethyl cellulose (CMC) ' 0.15
Optical brightener ' ' ' 0.4
Perfume . : ' ' 0.3

30. Enzyme (Esperase g.on)(2) : 1.0



(conti nued) Conponent . Percent G“%cerin
4.0 Borax 3.0 5. . \
Tri et hanol am ne 1.0 Sodium citrat ae \-\
2.0 Water and adjuvants ' 7 ' Bal ance Notes on Tabl e
1. 10. (1) Sodium al kyl polyethoxy sulphage'mherein the al kyl group is of
12 to 15 carbon atons and the pol yethoxy is of 3 ethoxy groups. (2)

30. Enzyne (Esperase 8.0L)(2) . - 1.0 17. tﬁéf; ié\

"Esperase” sold by Novo Industries having an 15. activity of 8.0
KNPU/ gram (Kil o Novo Protease units/ . The conposition set out in Table 1
was prepared by the foll.-owi ng proceﬂggL§_32ﬂ5°p§#F§eéﬂ dei oni zed 20. water

at [err] are addedmponensuUitabl e nm xing apparatus such as @eyeiddtcal
cylindrical tank ggyégge with a stirrer. Wth the stirrer aOJusrted for
medi um agi tation,”™ tife consisting of 5.0 parts anhydrous sod#+&h and
0.17 parts sodi unB@baxcar boxynethyl cellulose is incorporated intg,ighe

water. The stéirr | epn-increased to maxi num agitation and 15.0
parts pent as%'di u?nf’f???ﬁ%%ﬁ%‘&g‘g%hate is slowy added to the m xi n3-° |

apparatus over a $edied eityates nminutes to forma nmilky white 302.0
suspension. The agit&fifhaSpesdvaseihen decreased. to . Balance

Notes on Table 1:

10. (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
15, - activity of 8.0 KNPU/gram (Kilo Novo Protease
units/gm).

_ The comp6§ition set out ‘in Table 1 was prepared

by the following procedure: 32.5 parts of deionized

20. 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 5.0 \;w
parts anhydrous soda ash and  0.17 parts sodium

25. carboxymethyl cellulose is: incorporated into the
water. The stirrer speed is then increased to
maximum agitation and 15.0 parts pentasodium tri-
polyphosphate is slowly added to the mixing apparatus
over a period of 10-15 minutes to form a milky white

30. suspension. The agitation speed is then decreased to



18. a slow nediumsetting while 19.1 parts of .a high A (about 50% LTBS
('t near tridecyl benzene sul phonate) slurry is added. Thereafter the optical
bri ghtener/ colour solution is added consisting of 0.4 parts 5. Ti nopal
LMs- X (G BA-CEI GY), 0.06 parts blue dye and 2.0 parts deionized water. Once
a uni form bl ue coloured solution is obtained, 0,3 parts of perfune are
added to the m xture under agitation. This is fb Powed by the slow addition
of 4.0 parts glycerine, 10. 3.0 parts borax and 1.0 part triethanol am ne

. (the TEA inproves long termproduct stability) as a three conponent slurry.
. Stirring is continued until the mxture is uniformin appearance and then
2.0 parts of sodlun1Gatsknwimgﬁhum(quﬂinnghnleal% Bl patys 16f adhigh AI

Consisting of 5.7 par toRBSOf] BACPEENL O Ardbdiiodha 5L P HRERE)
(about 60% Al) is adoﬁebl’flti’th% #ﬁd@tdﬁ e. Trmr%af%er othementbyal her gbtener /
addition of 1.0 part ﬁﬁ@'é/éi&tl?& f«;E‘Zé/ci@ed“ é@n&?@ii%%’f églltﬁéf{?g unti|

all materials ar ] et el |sper ed or_dissol ved
Enzyne- cont ai ni n% bui T3 PRRL R13ret %Teﬁ‘ﬁ %E« t9 P8, PE’(a‘Fer%SeZ‘N?oaQ@i
were fornul ated as 2%. (tharfﬁtdeihﬁiIWéd nwalttér £ ZOnJéleap@ﬁﬂﬁ@fﬂgBEuéhOV\ﬂ

i ndi cate wei ght per cent 1 1 1. be. appsreci.ated t the co t|on oaLe
i dentical in respect o‘?lqlﬁre #wﬁ%% b'é’r%fﬁtl%o Welh?g (?é]e%a’r' I@eﬁ
Exarrpl es 2A to 2F ar amorphied dro eddmphizst us®. under agitation. This is
followed by the slow addition of 4.0 parts glycerine,
_ 10. 3.0 parts borax and 1.0 part triethanolamine (the TEA
- ‘improves long term product stability) as a three
component slurry. Stirring is continued until
the mixture is uniform in appearance and then 2.0
parts of sodium citrate and 4.0 parts water are slowly
15. added. Agitation of the mixture is then reduced
while a mixed AI detergent base consisting of 5.7
parts LTBS slurry (about 50% AI) and 4.7 parts AEOS
(about 60% AI) is added to the mixture. This is
followed by the slow addition of 1.0 part proteolytic
20. enzyme 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
indicate weight percent. It will be appreciated that

the compositions are identical in respect of the
first eight components listed in Table 2.
Examples 2A to 2F are comparison examples.
30.



19. TABLE 2 Conponent ., 2A 2B 2C 2D .2E. 2F 2G
Pent asodiumtri - 15% 15% 15% 15% 15% 15% 15% pol yphosphate 5.
Sodi um Car bonat e 5 5 5 5 5 5 5 (anhydrous) Sodi um

linear tri- 12.2 12.2 12.2 12.2 12.2 12.2 12.2 decyl benzene sul phonaje 10.

AECS(1) 2.8 278 2.8 2.8 398 2.8 2.8 Optical brightener
0.4 0.4 0.4 0.4 0.4 0.4 0.4 (Tinopal LM5-X) Perfune 0.3
0.3 0.3 0.3 0.3 0.3 0.3 C\C 0.2 0.2 0.2 0.2 0.2

0.2 0.2 15. Enzyne(2) 1 1 1 1 1 1 1

G ycerine - 4 - 4 4 Bor ax

3 3 3 -3 Carboxylic acid IéEEE—% : - 2 2

2 conpound 20. VébRpoaadt . 2A—---2&---2c--Bzﬂmnceﬁ---zp---zc;--
adj uvants Not es

the 25 %piaﬁfs' 3, - T R B, oS B S DR RS

3 of ethoxy groupsPo@gphosEhpeease sol d by Novo |ndustries having an
acti vi ty of 8.0 ggg%gnbggbbga@gvo Pigot eage 30, g unigs/gm. 5

(anhydrous) _ _ .
. Sodium linear tri- . 12.2112.2 12.2_12.2-12.2 12.2 12.2
decylbenzene
sulphonate S :
10. asos(l) =~ 2.8 2.8 2.8 2.8 2.8 2.8 2.8

Optical brightener 0.4 0.4 0.4 0.4 0.4
(Tinopal LMS-X)
Perfume | _ 0
CMC ' - 0.

15. Enzyme(2) 1

Glycerine .-

W s~ OO0

Borax : _ - - 3 .

1
N W

Cérboxylic acid = - - - - 2
compound o
20. water and . m—mm e ———— Balance-—-—————-======

adjuvants

Notes on Table 2 .. ;;J

(1) Sodium alkyl polyethoxy sulphate wherein the
25. alkyl group is of 12 to 15 carbon atoms and the
polyethoxy is 3 of ethoxy groups. .

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

(o]
X
o
L]
>
C



20. The enzyne activities:of the conpositions pf Exanples 2A to 2G were
tested after 7 days storage at [err] The neasured enzyne activity for each
conposition after this period of storage is indicated in Tables 3A to 3C
and Tablke¢ 4 as a percent of the initial value. Various conponents used in
the formulas of the conpositions of Exanples 2A to 2G are shown in Tabl es
3A to 3C those of Exanples 2A to 2D are shown in Table 3A as well as the
enzyme activities corresponding to each conp28i- tion; those of Exanple 2E
in Table 3B (these all being conparison exanpl es) and those of Exanple 2G
in Table 3C (this being in accordance with the invention). TABLE 3A ENZYME
STABI LI TY Percent Active Enzyne After 7 Days at [err] Exanple Conposition

[err] 2A (control )The enzyme activities of the compbPit£8ns of (W th
gl ycerine) C (wit orax§
ND 2D (with gF3RBPI%% 2AdtPofGxyere tested after,d days|steppge 3k

Conposition E (W thiear bokYPCE. acThHe cRepOUnEd enzyme activity for each
' -composition after this period of storage is indicated
in Tables 3A to 3C and 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§ ;hose of Examples 2A to 2D
are shown in Table 3A as well as the enzyme

~ activities corresponding to each composi-
tion; those of Example 2E in Table 3B (these all
being comparison examples) and those of Example 2G in
Table 3C (this being in accordance with the
invention).
TABLE 3A
ENZYME STABILITY
Percent Active
Enzyme After 7
Days at 110°F
Example Composition _ (43°C)
2A (control) ND*
. . 2B (with glycerine) ' . ND
./ 2C (with borax) _ ND

2D (with glycerine and borax) 45



wherein the carboxylic acid conmpound is: Percent Active Enzyne After 7 5.

Days at [err] Exanple Conposition [err] 2E (1)

Sodi um Succi nat e ND* 2E (2) Succinic acid

ND 2E (3) Malonic acid ND 10. 2E (4) whlic
acid o ND 2E (5:2 Oxalic acid _
ND 2E (6) Maleic acid | 1. ND 2E (7) Tartaric
acid ND 2E (8) Aspartic acid :

ND 15. ND 2E (9) Gitric
acid : ND 2E (10) dycine

ND 2E (11) Al ani ne TABLE 3B ND 2E.(12) Sodi um
format e ( éggj

ND 20. 2E (14) Sodi um té’osn'mn e Nusth é‘a@b wg&féa%\@na%m(‘i)j) Sodi um
citrate ‘wherein the ‘cagyboryki % PARPY 2

ND 2E (17) Sodium tetrahydroexysucci nate : ND 2PercdRi €aQP;J8DI es

3A and 3B * ND = Not detectable (bel ow 10% residual acti VEAXyme Af¥dy 7FABLE
3C ConpositiTn G (with giycerinel borax/ car boxyl ic acid can@pgnga werei n

t he carboxylic almim;ﬂrg)mmdmﬂtlon : _ (43°C)

2E (1) 'Sodlum 'Succinate _ ND*
28 (2)  Suceinic acid : ND
2E1(3) Malonic acid - ND

10. 28 (4) Mdlic aeida ND W,
2E (5) Oxalic acid - 8D ﬂ
2E (6) Maleic acid’ | | ND
2E (7) Tartaric acid ' ~ ND
2E (8) Aspartic acid o ND

15. 2g (9) Citric aqid N ND
2E (10) Glycine | ND
2E (11) Alanine’ ND
éE-(lZ) Sodium formate ND

- 2E (13) Sodium acetate ND

20. 2E-(l4) Sodium tartrate = | ND
2E (15) Sodium citrate R . ND
2E (16) Sodium glycolate ' ND
2E (17) Sodium tetrahydroxysuccinate ND -/

25. Note on Tables 3A and 3B
* ND = Not detectable (below 10% residual activity).




Pefcent Active 5. . 1 C Enzynme After
77 Days at [err] Exanple Conposition [err] 2G (1) ]

Sodi um succi nat e 60 2G (2) Succinic acid

94 10. ;\J-ZG (3) Malonic acid 91 2G (4) Milic
acid - 79 2G (5) Oxalic acid

81 2G (6) Maleic acid 22. 88 2G (7) Tartaric
acid 63 15. 2G (8) Aspartic acid

84 2G (9) dCitric acid 62 2G (10) G ycine
80 2G (11) Alanine 79 2G (12) Sodi um
fornmate 57 20. 2GTARDE Sli um acetate

50 2G (14) Sodiumtartrat ies . 4 2G (15) Sodium .
clirats Compostion & (obn ST By AR Y Tt

50 2G (17) Sodiumtet rahyaié)rﬁgoén@pq at'e 61 : Fs28bfdent
from Tabl e 3A, the controP—cé%ﬁ0sr;;Eieﬁ—0%—Exaﬁp+t—£+r—as—me++—ae—%he——
conparison conposi- tions of Exanples 2B and 2C which contai ngd gl ycegi

and borax, respeBtively, as individual stabilizers, 30. mani fﬁgi gaA@gfvi
no enzyme activity after the 7 day 23. storage period of [g4y% a®l DE6°F

enzyne activities belmyumdié CBngbsioiidye preci sely neasured (43°c)

2G (1) Sodium succinate 60

2G (2) succinic acid 94

| 10. 2¢ (3) Malonic acid i | 91
~ 26 (4) Malic acid | " 79
| 2G (5) Oxalic acid | | 81

26 (6) Maleic acid | 88

26 (7) Tartaric acid | | 63

15. 2G (8) Aspartic acid | 84

2G (9) Citric acid _ 62

2G (10) Glycine ' | 80

2G (11) Alanine ' _ 79

2G (12) Sodium formate ' 57

20. 2G (13) Sodium acetate 50

2G (14) Sodium tartrate | 54

2G (15) Sodium citrate | 57

k;, 2G (16) Sodium glycolate | : 50

26 (17) Sodium tetrahydroxy succinate 6l
As is evident from Table 3A, the control composi-
tion of Example 2A, as well as the comparison composi-
tions of Examples 2B and 2C which contained glycerine
and borax, respectively, as individual stabilizers,
30. manifested almost no enzyme activity aftér the 7 day



they are designated "ND'. The conparison conposition of Exanple 2D
containing glycerine and borax in the absence of a carboxyllc aci d conpound
provided an inprovenent in enzyme stability relative to the conpositions of
Exanmpl es 2A to 2C but nore than 50% of the enzynme was deacti vated. Thﬁ'
vari ous conparison conpositions of Exanples 2E(1) to 2E(.17) containing a
variety of carboxylic acid conpounds butggo borax or glycerine, as

i ndi cated, nmani fested absolutely no inprévenent in enzyne stability
relative to the conpositions of Exanples 2A to 2C. However, the
conpositions of Exanples 23 1) to 2 17) formul ated-in accordance with the
I nvention (using the sanme carboxylic acid conpounds) denonstrate the
unexpect ed andstgneggi perd¢odnpfoddfemt (i43 °Elzy ms isicebidnzymanhi ch i s
achieved with ri s i) f4i

carboxylic aC|éQ€19§E185 QEX?Q 1%3 %ggé?og%? CEWEQEP?F%HQDWégégﬁﬁﬁe@ by

t he present |nbbﬁY|éﬁe dP§IE§aﬁ6@edNPhat TﬁeeVQmP&ﬂ¥§Qﬁ QonpP tions
correspondi ng. b2 Exaifphes28CkbhthndGl Slyuai-aheiai bR 1 enzye

activity was |ngroved relative to the conposition of Exanp]e 2D (containing

only glycerine2B@gngsr g%) 2 §a€89ﬁ§#P§oﬁcéﬂ FH@Pgﬁﬂﬁﬂ?9%ﬁ¥4ﬁ4|%% achi eved
with the CormosmproaeménExaﬁpbﬂz&Be( @Ityaoammg aed at@vex ) candhevar i ous

conpositions of Exa E %E ax a xyllc acid COIM und nd of

Example 26 (f PP APEELPAC Bl AARERCH B Ehe 2inblih MEFR TRt Phrth bel ow

in Tabl e 4. oP4the enzyme was deactlvated The varlous comparison
compositions of Examples 2E(1) to ZE(l7) contalnlng a
variety of carboxylic ac1d compounds but no borax or o

glycerine, as 1nd1cated,,man1fested absolutely no
improvement in enzyme stebility_:elative'to the
compositions of Examples 2A to_zc. However, the
compositions of Examples 2G(1) to 26(17) formulated
in accordance with the invention (dsing 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 liquid
detergent compositione'as required by the present
invention. It is noted that in every one of the
compositions corresponding to Examples 2G(1) to
2G(17) which were tested,.the enzyme activity was
improved relative to the composition of Example 2D
(contalnlng only glycerlne and borax).

A comparison of the enzyme act1V1t1es achieved
with_the composition of Example_zD (glycerine and
_borax)_and various compositione'of Example 2F (borax
and carboxylic acid compound) and of Example 2G
(formulated in accordance with the invention)'is set
forth below in Table 4.



TABLE 4 ENZYME STABI LI TY, Percent Active Enzyne After 7 Days at [err] 5

.Exarnpl e Conposition . [err] 2D (d ycerine/ bor ax)
45 2F (1) (Borax/ mal onic acid) 13 2G (3)
((HyceLLne/borax/nalonic aci d) 91 2F (2) (Borax/aspartic acid)”
39 10 =~ 2G (8) (Gycerine/borax/aspartic agyd) 84 2F (3) )
(Borax/citric acid) ND* “2G (9)
(dycerinel/borax/citric acid) 62 Notes on Table 4 15 * ND -

Not detectable (below 10%residual activity) 2F(1) corresponds to 2@ 3);
2F(2) corresponds to 2G 8) and 2F(3) correggo S to 23 9). As shown in
Tabl e 4, the various conpositions of 20 26{3) 23 8) and 2 9)
containing a three conponent stabiIizeENzymEeBTABIammMrdance with the
present invention provided a synergistic Inprovenment In en MBe Ea% g L%
relative to the conpositions of Exanples 2D and 2F(l), 2F( i
formulated in 25 accordance with the prior art. 30 ENé §

stabilized e i UId 5 det er ent |t|on
e a) o EQQ@G&Q Y hﬁlbhq 9 ?@ 83

conpri si ng: of one or nore

(Glycerlne/borax) 45

2F (1) (Borax/malonic acid) o 13

2G (3) (Glycerine/borax/ﬁalonic'acid) 91

2F (2) (Borax/aspartic acid) 39

10 2G (8) (Glycerine/borax/aspartic acid) 84
— 2F (3) (Borax/citric acid) ND*
2G (9) (Glycerine/borax/citric acid) 62

Notes on Table 4

15 * ND - Not dehectable (below 10% residual activiay)
2F(1) corresponds to 2G(3); 2F(2) corresponds to
2G(8) and 2F(3) corrésponds to 2G(9).

As shown in Table 4, the Vérious composibions of
20 Example 2G(3), 2G(8) and 2G(9) containing a three
component stabilizer system in accordance with the
present invention provided a synergistic improvement
K;/ ' in enzyme stability relative to the compositions of
Examples 2D and 2F(1l), 2F(2) and 2F(3) formulated in
25 accordance with sthe prior art.

30



surface active detergent conpounds sel ected fromthe. group consisting of

ani oni ¢, noni oni c and anpho- teric detergent conpounds; 10 (b) from -

5to 30% by weight, of one or nore builder salts selected fromthe group
consisting of alkali metal tripolyphosphates, alkali metal carbonatesg -

al kali netal nitrilotriacetates and poly-,@acetal carboxylates; 15 :

(c) an effective anmount of an enzyne or an enzyne m xture selected fromthe
group consi sting of al kaline protease enzynes and al pha-anyl ase enzynes;

(d) an enzyne-stabilizing system contai ngfgrudased on the weight of the

det ergent conposition, (i) 20 from19%T0O 10% gl ycerine; (ii) from1l to
8% of a boron conpound selected fromthe group consisting of boric acid,
boric oxide and alkali netal borates; and (iii) from0.5 to.8% of a

carboxylic acid conmpound, sel ected f omthe 9Loup consi n i and
25 pol ycar boxyl i acﬁ% gﬁék&ﬁ t%P%V%%r%%ﬂ At Bhis %ﬁlggtiingaub
salts theyeof; dﬁth(ggntrapmpnsntxnmom@mp51mgn@ater and optionally perfune
and ot her adjuvantscgﬁg from 5 %\Iﬁ uwglgg n&n§?§20ﬁbgéon as

claimed in daim1l ri'sing rom an nmetal al kyl -
26. benzene sm%Miﬁﬁﬁ%aa¢#NVﬁcﬂ?ﬁ¢%§%@ky¢°@@@®pd%o%@é?ﬂgedzftgmlghéarbon

atons; (b) fromide G sting &l ini®hed, 3héxlonobyshaoKNpRYLPNA € iN

whi ch t he aIkyI group cont ai ns
eric detergent compounds,

10 (b) from 5 to 30%, by weight, of one or more
builder salts seleeted.from the group consisting of
alkali metal hripquphosphahes, alkali metal \o/
carbonates, alkali metal nitrilotriacetates and poly-
acehal carboxylates; ,

15 {c) an effective amount of an enzYme or an
enzyme mixture selected from the group consisting of
alkelihe_broheese enzymes and alpha-amylase enzymes;

' (d) an enzyme-stabilizing system containing,
based on the Weight of the detergent composition, (i)
20 from 1% 8o 10% glycerine; (ii) from 1 to 8% of a
' bordn_compouhd selected from the group consisting of
boric acid, boric ekide and_alkali metal borabes; and
(iii) from 0.5 B0. 8% of a carboxylic acid compound

selected from the group con81stlng of mono, di and \;)

25 polycarboxyllc acids having 1 to 8 carbon atoms and
" water-soluble salhs thereof; and
(e) the balance comprising water and optionally
perfume and other adjuvants.

30 2., A liquid detergenh composition as claimed in
Claim 1 comprising:
(a) from 5 8o 15% of an alkali metal alkyl-

* c L M S *



5° 10 to 18 carbon_ atons and the polyethoxy is of 3 to 11 ethyl ene oxide
groups, the weight ratio of (a) to (b) being fromabout 2:1 to about 8:1;
(c) from5 to 20% of sodiumtripol yphos- phate; 10 (d) fromlto
10% of igodi um carbonate, the weight ratio of (c) to (d) being from2:1 to
6:1;, (e) an effective anount of the said enzyme or enzyme m xture; 15

(f) the enzynme stabilizing system containing/“based on the weight of the
detergent conposition, (i) from3 to 7% glycerine, (ii) from1l to 5% of an
al kali metal borate and (iii) fromO0.5 to 4% of the said carboxylic acid
conpound; and 20 (g) the bal ance conprising water and optionally
perfunme and ot her bédpaeast sulPhocAakeqindwlécdr §brt addylogiroiupn castaliaisred

in Cdaim2 in whichjpt [ | i gl al kyl benzene 25 sul phonate is
sodi um | i near t‘ridggyp-8 %gngggéggquﬁﬁﬁéte and the said alkali netal alkyl

pol yet hoxy sul phate is éRé ERomh2chot RE afkani akkpdil metaddialkylti he al kyl

group contains 12 balﬁréhﬁék?oguigﬁﬁﬁeafiﬁ whechohye! Rkl Yrouprkituains

et hyl ene oxi de 30 1 grougs. . n7. 4.s A h|gg|d d%te% egt conpasi_tion as

claimed in C2ai m 218r 8@ &PnF3LPRATWABLLERAS: RBYIr 30 POR YRBRPXYedSe 9 Sult®honat e

to pol yethoxy sul phat eshylehenoidet grbubs,5sheAweighisd r@atier @dnt(a) to

conposition as Clakg?dbkgng fﬁ;mrg;l ﬁ;t%?i; '
(c) from 5 to 20% of sodium tripolyphos-
phate;

10 (d) from 1 to 10% of sodium carbonate, the
weight ratio of (c) to (d) being from 2:1 to
6:1;

(e) an effective amount of the said enzyme or
-enzyme mixture; _

15 (£) the enzyme stabilizing system containing,
based on the weight of the detergent composition, (i)
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

20 (g) the balance comprising water and optionally

perfume and other adjuvants.

U _ 3. A liquid detergent composition as claimed in
Claim 2 in which the said alkali metal alkylbenzene
25  sulphonate is sodium linear tridecyl-
benzene sulphonate and the said alkali metal alkyl
polyethoxy sulphate is one in which the alkali metal
is sodium, the alkyl group contains 12 8o 15 carbon
.. atoms and the polyethoxy is of about 3 ethylene oxide
30 ‘groups.

L



any one of Clains 1 to 4 in which the said boron compound is an al kal

metal borate. 6. A liquid detergent conposition as claimed in daim5 in
which the said borate is borax. 7. A liquid detergent conposiition as
clained in any one of Clains 2 to 6 which contains from 10 to 16% sodiym
tri pol yphosphate and from3 to 7% sodi um carbonate. 8. A liquid detergent
conposition as clainmed in any one of Clains 1 to 7 in which the said :
carboxylic acid conpound is succinic acid-pr a water-soluble salt thereof.
9. Aliquid detergent conposition as clained in any one of Clainms 1 to 7
i n which the said carboxylic acid conpound is nmaleic acid or a

wat er -sol ubl e salt thereof. 10.- A liquid detergent conposition as clained
in any one of Clains 1 to 7 in which the said carpboxylic acjd. conppund is
citric acid or a watder - follisid S AatangantofcomPoSE1dn as FIIRTE b er gent
CO”EOSi}!OH aSgghwmﬂijificﬂ@ﬁﬁﬁE{iﬁ #HE?Hﬁtﬂetﬁ%ﬁidrbﬁﬁﬁlﬁylﬁﬁ?samﬁ f
car boxyli-c acid conpound i.s mal.oni ¢ aci r.awater-_soluble salt, {hereof.
12. Aliquid d& tShHRASHF %ISH RS iy oM SR PR Rt

in which the said carboxylic acid conpound is nalic acid or a water-

soluble salt thereofy 13 v iH Sl UofiPSPPE bA Ofs 381 £1 R &8
any one of Claims 1 to 4 in which the said boron.
compound is an alkali metal borate.

6. A liquid detergent composition as claimed in -
Claim 5 in which the said borate is borax. N~

7. A liquid detergent composition as claimed in
ahy one of Claims 2 to 6 which contains from 10 to
16% sodium tripolyphosphate and from 3 to 7% sodium
carbonate. -

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

9. A liquid detergent composition as claimed in O/
any one of Claims 1 to 7 in which the said carboxylic
acid'compound is maleic acid or a water-sbluble salt
thereof.

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.

AR



in Claiml substantially as specifically described herein with reference to
any one of Exanple 1 or Exanples 2G 1) to 2G 17). 14. A nethod of

| aundering conprising contacting the stained and/or soiled fabrics to be

| aundersd with a stabilized enzyme-containing built Iiquid detergent
conposition as clained in any one of Clains 1 to 13.

28.

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 liquid 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(17).

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.

-_—
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