2140819 "BUI LT SI NGLE-PHASE LI QUI D ANI ONI C DETERGENT COVPOSI TI ON

CONTAI NI'NGS STABI LI ZED ENZYMES" The present invention relates to stable,
Built, enzyne-coentaining liquid detergent conpositions suitable for |aundry
or pre-soak fornulations. Mre particularly, the invention relates to
aqueoug 5. enzyme-containing liquid detergent conpositions which contain
a non- phosphat e detergent buil der and which are characterised gg begg o
physically stable, clear, single-phase honogeneous |iquid conp 1t if}he
formul ati on of stabilized enzyne-containing 10. | i qui d det ergent

conposi tions has been the focus of nmuch attention in the prior art. The
desirability of incorpBUELTG INGYIESIASE OL HQUED IENT ONTLCPOETERGRENT S
primarily due to the efJGMROSETENS CONDADNEREYSTABADAZADY ESEZYMZG "enzynes in
deconposi ng protei naceous 15. and starchy materrals Tound on soiled
fabrics, thereby facilitating the renoval of stains, such as, gravy stains,
bl ood stains, chocolate stains and the |ike during | aundering. However,
enzymatic materials Jiie #fesdnr invertiowonpdetesons, spabiiecubarillye ,20.

proteol ytic enzygRgymti-RditlatdMel V1 EREDSANLerbBHBCdonbRY caoRQr Al |y are

t he nost expensive,ingredignt jn a typical comercial |iquid detergent
conposi tion, eveﬁqﬂﬁé$kﬁ ] ti§?P4%¥a?Fv%F?’ﬁPﬁ r EQRBES 1ops e ook &

enzymes are knowpalr@ iletilindiwepleheSinventioguealiacgeenposaguedsas It is for
this reasog thatg?p excess of.enqy uired_i.n liquid
6] |

. s is.generally re
det er gent Pdr nul ?ﬁ%?t%9Q§ﬁﬁﬂﬁﬂ%u 1$%+dt%%t3§§%§Fe8898?§15é°8ﬁzyne .
activity during - phdictngeshsen cisuin sphospate Adebedgrgly buihdepr iamd art i s@
3QL/ replete “‘hﬁfﬁﬂHEFQ'éHE%JéEe§{§§H|$§'99iﬁ£Z¥H§§ically stable,

clear, single-phase 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 enzy=mes in decomposing proteinaceous
15. and starchy materials found on soiled fabrics, thereby
facilitating the removal of stains, such as, gravy
stains, blood staihs,'chocolate stains and the like
during laundering. However, enzymatic materials
suitable for laundcy compositions, particularly -
—/ 20. proteolytic enzymes, are relatively expensive.
Indeed, they generally are the most expensive
ingredient in a typical commercial liquid detergent
composition, even when present in relatively minor
amounts. Moreover, enzymes are known to be unstable
25. in aqueous compositions. It is for this reason that
an excess of enzymes is generally required in liquid
detergent formulations to compensate for the
expectad loss of enzyme activity during prolonged
periodsof storage. Accordingly, the priot art is
30. replete with suggesctions for stabilizing enzyme-



2" containing |iquid detergent conposi tions, and in particular unbuilt

| i qui-d conpositions by the use of various materials which are incorporated
into the conposition and serve as enzyne stabilizers. 5. In the case
of liquid detergent compositions containing a builder, the problem of
enzyne instability is particularly acute. Primarily this is because

det erggnt builders have a destabilizing effect on enzymes, even in

conposi tions containing 10. enzyme stabllléers whi ch are ot herw se
effective in unbuilt formul ations. Moreover, “fhe i ncorporation of a builder
into a liquid detergent conposition poses an additional problem nanely,

the ability to forma stable single phase solution, the solubility 15. of
sodi um tri.pol yphosphat e, for exanp belng relatlvel limted.,in agueous
conposi tions, and E9pEaLALRg ﬁﬁqPHQ Ar&ess EtoF°&ﬂPéﬁ do9sd ABAi dRi ¢

detergents. Thus, E)@rrt‘i&&mh:eunlbﬁlll]JtK11H&ﬁantoﬁpblsl1tabn@nb§& Bhe21@8890805,
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exanpl es, however, rat&%rt%Q@QaQ@ IXF aﬁ%ﬁh% d%k%%ﬁeni'@ﬁh%bﬂh%i%n%5
solutions, are instead tur

suspensi ons r ceptible to product
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enxype- contalnlng Fdqes
effect on enzymes, even in compositions containing

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 solution, the'solubiiity
15. of sodium tripolyphosphate, for example, being
relatively limited in aqueous compositions, and
espec1ally in the presence of anionic and nonionic
dete:gents. Thus, for example, in U.K. Patent
Applicatioéon G.B3. 2,079,305, published 20th January,
20. 1982, there is disclosed an aqueous built enzyme-
\—/ | containing liquid detergent composition which is
stabilized by a mixture of a polyol and boric acid.
The compositions described in the examples, however,
rather than being stable, clear, single-phase
25. solutions, are instead turbid suspensions which are
| suscepﬁible to product separation over prolonged
periods of storage. Consequently, the problems of
enzyme Stability and physical product stability
remain as problems yet to be overcome in formulating
30. a commercially acceptable built enzyme-containing
liquid detergent composition.
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3. The present invention provides a stabilized aqueous? built, clear,
si ngl e-phase, enzyme-containing |iquid detergent conp05|t|on conpri si ng.

(a) fromabout 8 to 20% by weight, of one or 5. - nore surface active 3

ani oni ¢ detergent compounds; (b) fromabout 5 to 25% by weight, of a

wat er - sol ubl e non- phosphate detergent builder salt; (c) an effective -
anount of an enzyne or enzynme m xture conprising alkallne pr ot ease eniyﬁﬁs
and 10. al pha-anyl ase enzynes, (d) an enzyme stabilizing system
cont ai ni ng, based on the weight of the detergent conmposition, (i) from
about 12 to 25% of propylene glycol and (ii) fromabout 1 to 5% of a boron
conpound consi sting of 15. boric acid, borBe oxide or an alkali metal
borate or m xtures thereof, the weight ratio of the propylene glycol to the
sai d boron conpound being in the range 25:1 to 2.4:1; and (e) bal ance
water in an amount of at |east 25% 20. by wei ght -and adj uvants. In
accordance with the pRbeepgsesknthéngeasénh provndeena bsahddizag of stained

and/or soiled ”atsahabaslsbaaﬁﬁctedeay CQQBSEELBHa§ECheHB&EéLéBﬁ+%ﬁhbngn
aqueous sol ution of the above-deéfined detergent conpositi

Unlike the built, 1éﬁ£99edeESHESPﬁlﬁBmBQFéFQQHtCEBHﬁ6§FPgons known in the

art, the conp05|t|ons(aﬁ t feomr apeat BNeenkogn byewelighact ofi shecak!ly
clear, si ng e- phase honog%neous qutlons mhl are |caIIdetabIe over

or ot ohged 90: | pRPEBI8LFoCRoPETe AnARhyR Co i ALSP ARy SORPO"
) _ (b) _from about 5 to 25%, by welght,_of a water- Q_J
soluble non-phosphate detergent builder salt;-
(c)  an effective amount of an enzyme or enzyme
mixture comprising alkaline pfotease enzymes and
10. 'alpha—amylase enzymes,
(d) an enzyme stab111z1ng system con*alnlng.
based on the weight of the detergent composition, (i)
from about 12 to 25% of propylene glycol and (ii)
‘from about 1 to 5% of a boron'compound consisting of
15. boric acid, boric oxide or an alkali métal borate or
mixtures thereof, the weight ratio of the propylene
glycol to the said boron compound being in the range

25:1 to 2.4:1; and

(e) balance water in an amount of at least 25% U

20. by weight and adjuvants.

In accordance with the process of the present
invention, laundering of stained and/or soiled
materials is effected by contacting such materials
with an aqueous solution of the above-defined liquid

25. detergent composition. Unlike the built, enzyme-
containing detergent compositions known in the art,
the compositions of the present invention are
characterlstlcally clear, 51ngle—phase homogeneous

) solutions which are physically stable over prolonged

30. periods of storage and over a wide range of
temperature. To avoid product separation, the
present compositions are preferably substantially
free of phosphate builder salt.




tenperature. To avoi d product separation, the present conpositions are
preferably substantially free of phosphate builder salt. 4. -Unlike the
enzyme- contalnlng built liquid anionic detergent conpositions dlsclosed in
t'he- art, the anionic surfactant in the conpositions of the present
|nvent|on is solubilized in the presence of a builder salt. Mreover, the
preseqQt, enzyne- cont ai ni ng conpo- sitions are characterised by the presence
of an enzyne-stabilizing systemwhich in addition to providing |ong-term
stability to the enzyne over a wi de range of tenperatures, serves to
enhance the 10. solubility of the anionic surfactant and the non-phos-
phate builder in the aqueous conposition all owdng a physically stable

si ngl e- phase solution to be formed for the particul ar range of conpositions
i ndi cated. The enzyne stabilizing systemof the present 15. i nvention is
a m xture of propylene glycol and a boron conpound consisting of boric

acid, boric oxide or an whkité ﬂﬁﬁE&ninéHdbﬂHaﬂHﬁﬁgﬂbﬂi1&hah@@ﬁd e careunt
of propyl ene gl ycol from.about 12, {9 25W f%&?ﬁﬁy ron1qbo 15 to
oro 0

f
20% by weight, and ?Fefﬁfnt STRRTTL Hrot s Vit %57’ “about 1
to 5% preferably frmratbwtsqrtam%tbynmegmontﬁoamocmmfsmneomre‘s‘mt

al kal i ne proteol yti c; @ZNIESy Sil t@é&&ﬁﬁzé&%&%%ﬁés@?ﬁ:&%ﬁ Re R ageRt
i nvention include the 25. vari ous conmmercial |iquid enzyne preparations

‘whi ch have bedn adapt®Htf orMRERPYSF dethf RARSIMBAMEGITOntEIAIRg compo-
preparations in powldsi€etbidraRdativyfdtSerised by the presence of an

-/ ' enzyme-stabilizing system which in addition to
providing long-term stability to the enzyme over a
-wide range of temperatures, serves to enhance the
'10_ solubility of the anionic surfactant and the non-phos-
phate builder in the aqueous composition allowing a
physically stable single-phase solution to be formed
for the particular range of compositions indicated.
The enzyme stabilizing system of the present
15_“ invention is a mixture of propylene glycol and a
boron compound consisting of boric acid, boric oxide
‘or an alkali metal borate or mixtures thereof. The
amount of propylene glycol is from about 12 to 25%,
_ preferably from about .15 to 20%, by weight, and the
~/ 20. amount of the boron compound is from about 1 to 5%,
. preferably from about 1 to 3%, By weight of the
composition. _
The alkaline proteolytic enzymes suitable for the
compositions of the present invention include the
25. various commercial liquid enzyme preparations which
have been adapted for use in detergent compositions,
enzyme preparations in powdered form being also
useful although, as.a general rule, less convenient
for incorporation into the built liquid detergent

30.
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useful although, as a general rule, |ess convenient for incqQrporation into
the built liquid detergent 30. 5. conpositions. Thus, suitable liquid
~enzyme prepara- tions include "Al cal ase (Registered Trade Mark)" and
"Esperase (Registered Trade Mark)" sold by Novo Industries, COpenhagen
Denmark, and "Maxatase 5. .- (Registered Trade Mark)" and "AZ- Protease
sold by G st-Brocades, Delft, The Netherlands. Esperase is partlcularh§*1
preferred for the present conp05|t|on because of its optimzed activity at
t he hi gher pH val ues corresponding to built detergent conpositions. 10.
Anong the suitable --anylase liquid enzyne preparations are those sold by
Novo I ndustries and G st-Brocades under the dradenanes "Ter manyl
(Regi stered Trade Mark)" and "Maxanyl", respectively. The synthetic anionic
detergent enployed in the 15. practice of the present invention may be
any of wi de variety of such conpounds which are well known and are

Sehwar Lz, Perry s e ] M B Gas WL o inebanes o

20. The nosttigng emcédl% oﬂce,alepeﬁeer@m deﬁé"%ﬂ%@ "hiagifer (10
to 18 or 20 carborgdgurdseal (gdqgihpnaane M@M}@'S&Hdm Wr@dbthe al kyl
group preferably c <ialns 10 Qf 15 car bon at ons, nost erabl being a
strai ght chain al lﬁf Jabfi k& Sropanhageny efé“%?d?bcﬁ{‘da of er abl y,

such an al ky$ . benz{Resy isatl gateah R madea Maar K ghr@n'wm%?mite’hse('brsdiicglw) )
phenyl isoners a“Q;fgéJHJééﬁﬁagﬁ'Bﬂﬂkéfm%he Netherlands. Esperase is /
particularly preferred for the present composition
because of its optimized activity at £hg higher pH
~values corresponding to built’detefgeht compositions.
10. 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", respectively.
The synthetic anionic detergent employed in the
15, practice of the present invention may be any of wide’
variety of such compounds which are well known and
are described at length in the text Surface Active

Agents, Vol. II, by Schwartz, Perry and Berch, .
published in 1958 by Interscience Publishers. [
20. The most preferred anionic detérgent compounds
are the higher (10 to 18 or 20 carbon atoms) alkyl
benzene sulphonate salts wherein the alkyl group
-preferably contains 10 to 15 carbon atdoms, most
preferably being a straight chain alkyl radical of
25. 12 to 13 carbon atoms. Preferably, such an alkyl
benzene sulphonate has a high content of 3- (or
higher) phenyl isomers and a correspondingly low
| content (usually well below 50%) of 2- (or lower)
phenyl isomers; in other words, the benzene ring is
30.



content (usually well below 50% of 2- (or |ower) phenyl isoners; in other
wor ds; the benzene ring is 30. 6. preferably attached in |large part at
the 3, 4, 5 6 or 7 position of the alkyl group and the content of isoners
in which the benzene ring is attached at the 1 or 2 position is
correspondi ngly | ow. Typical 5. al kyl benzene sul phonate surface active
agentsw.are described in U S. Patent 3,320,174. O course, nore highly
branched al kyl benzene sul phonates may al so he enpl oyed but usually are not
preferred, due to their |ack of biodegradabilFi'ty. 10. Gt her anionic
detergents which are useful are the olefin sul phonate salts. Generally,

t hese contain | ong chain al kenyl sul phonates or |ong chain hydroxyal kane-
sul phonates (with the OH being on the carbon atomwhich is not directly

attached to the 15prefexandy Atdacmes iifg kar@e pany agr &9 3> fhe Sl &in
sul phonat e det er gerfr Uspdid iGITRIE e A lMpdl Lg;]m@f a%C e Hey RRMtRfntc ¥EPOUNdS
C

I n varying anounts,, often t,ogether with. .l on ai.n di,sul phonat qr
sul phat e- sul phonat'&SRer§, &tk%ﬁl% the 0% thTS d‘é"s@%tﬁé%‘e%.at 598

patents, such as UlSorP guisifidon 2,s06braEdpoddel 1681043, 33ypdkarl :
number of carpon abay ] Pty sHIbdsS MPEER dihivk R AT ange
of 10 to 25, nore desesdbeddin U@+ Fatensr RB2% 1Js4.a AfkauE e magsal |y
of [err] Cl4 and Cif§oHiaVidthmhed! #1388 Hertid slA phRidide 2l a1%0 a
m Xt re p_rl neipall X:egfem %rorsJe’d Lo%rtr ]us%naq.lg'erarge’ not preferred, due to
U/ P P s
their lack of biodegradability.
10. Other anionic detergents which are useful are
' the olefin sulphonate salts. Generally, these
contain long chain alkenyl sulphonates or long chain
hydroxyalkane sulphonates (with the OH being on the
carbon atom which is not directly attached to the
15. carbon atom bearing the -S03H group). The olefin
sulphonate detezgent.usually comprises a mixture of.
such types of compounds in varying amounts, often
together with long chain disulphonates or sulphate-
sulphonates. Such olefin sulphonates are described
20. in patents, such as U.S. Patent Nos. 2,061,6138;
N\ 3,409,637; 3,332,380; 3,420,875; 3,428,654;

' 3,506,580; and British Patent No. 1,129,158. The
number of carbon atoms in the olefin sulphonate is
usually within the range of 10 to 25, more commonly

'25. 10 to 18 or 20, e.g. a mixture principally of Cj2,
Ci4 and Cyp, having an average of about 14 carbon
atoms, or a mixture principally of Cj4, Cig and Ci3,
having an average of about 16 carbon atoms.

Another class of useful anionic dete:gents-is-
30. that of the higher paraffin sulphonates. These may



havi ng an average of about 16 carbon atonms. Another class of useful anionic ~
detergents is 30. that of the higher paraffin sul phonates: 'These may

.7. be primary paraffin sul phonates nade by reacting | ong chain

al pha-ol efins and bisul phites, e.g. sodium bisul phite, or paraffin -
sul.phopat es havi ng the sul phonate groups distributed along the paraffin_5.
chain, 'such as the products nmade by-reacting a long chain paraffin MAth\td
sul phur di oxi de and oxygen under uItraV|oIﬁ light, followed by
neutralization with sodi um hydroxi de or otHér suitable base (as in U S.
Patents 2,503,280; 2,507,088; 3,260,741; 3,372,188; 10. and Gernman Pat ent
735;,096). The paraffin sul phonates preferably contain from13 to 17 carbon
atoms and will normally be the nmonosul phonate but if desired, nmay be di-

tri- or hlgher sBEpREABEEY. P?fﬁﬁééplﬁulﬁﬁ@qﬁtﬁsaﬁ@dﬁowysGﬁﬁﬁéﬁ@@es will be
enpl oyed in 1s. 1adgi &hwia Wilphadol@Fiasp amdi wsmrp@ﬁltletahoréabe for

exanpl e, as a m xt.ur, nd di_sul ph tes onta I ng p .t o about
30% of the dlSUFBﬁ& ls*ﬁghﬁ§ o O&r BEH & %&g 4} e ?ﬁpreferably
i near but if desheedullphanemm geloaiprs |dars3;f:f1|bmtasﬁl @ﬂlm@ ¢$1e2@araﬁﬁam be
enpl oyed, &t hOUQBaRBey 5%?1 il @ieOl P4 R{&:L ﬁf rl%a%% daliddd v.

ate oxy

O her suitabl e anioni ¢ detergents are su ate |gher‘Tatty

al cohol s of the £baiml asreffam: wite ﬁplmr él@md:ee ginsk @xygen fmder al kyl
25. group of fuewerldibleld1agnt] %’lﬁ@g:e?t tb?s,nénaz%lfirzca”el%ﬂ Qior 8
0

fgrgge;ﬁglnlrgvgggd?uge u%rg;g ea%%u%t g: suita l ase %& 1n'%ﬁrbon atoms.
Patents 2,503,280; 2,507,088; 3,260,741; 3,372,188,
~10. and German Patent 735,096). The paraffin sulphonates
preferably contain from 13 to 17 carbon atoms and
will normally be the monosulphonate but if desired,
may be di-, tri- or higher sulphonates. Typically,
the di- and polysulphonates will be employed in
15. admixture with a corresponding monosulphonate, for
example, as a aixture of mono- and diéulphonates
containing up to about 30% of the disulphonate. The
hydrocarbon substituent thereof is preferably linear
but if desired, brancned chain paraffin sulphonates
20. - can be employed, although they are inferior with -
respect to biodegradability. . \/
Other suitable anionic detergents are sulphated
ethoxylated higher fatty alcohols of the formula
RO(C2H40)nS03M, wherein R represents a fatty alkyl
25. group of from 10 to 18 or 20 carbon atoms, m is from
2 to 6 or 8 (preferably having a value froa about 1/5
to 1/2 the number of carbon atoms in ) and M is a
solubilizing salt-forming cation, such as an alkali
metal, amménium, lower alkylamino or lower alkanol-
30. amino, or a higher alkyl benzene sulphonate wherein



sol ubi l'i zi ng saLt-forﬁing cation, such as an alkali netal, anmoni um | ower
al kyl'am no or |ower al kanol - 30. am no, or a higher alkyl benzene

aul phonat e wherein 8. the higher alkyl group is of 10 to 15 carbon
~atons. Ethylene oxide is the preferred | ower al kyl ene oxide of the anionic
al koxyl at'e detergent, and the proportion thereof in the polyethoxyl ated
higﬁéﬁiS. al kanol sul phate is preferably 2 to 5 noles of ethyl ene oxide
groups present .per nole of anionic detergentg with three nol es bei ng nost
preferred, especially when the higher alkanol”is of 11 or 12 to 15 carbon
atons. To maintaih the desired hydrophile- 10. | i pophi | e bal ance, when
the carbon atom content of the alkyl chainis in the | ower portion of the

10 to 18 carbon atqm range, t t hyl ene oxi nt ent. of the detergent may
be reduced to abOLﬁ%et \%I%bef‘esa%ej‘ r%ﬁ%‘RNri‘ésre‘gé %eﬁ?ﬁr‘r‘é R &H-Arol i s
of 16 to 18 15. car Frhypkems oxi dehe shitgieerp pffar dd tlvvararejdey tidme nunber
of ethyl ene oxide Y P sk éaﬂd% S 1R s to as
high as 8 or 9. Si%ﬁglscig, trhée) srg]‘r%ﬁrm n%’%éat%)n&nay éern:v’arl ed to obtain

the best sol ubilitBEORQL R PranRe S in e plyethaniinted iHghat al or
radi cal "but sy || ridaddediarsiacde alged fe BB} .2 &:d).5 SWYliddgNor ammoni um

and al kanol s i || SHUASE GOCH BHaEhA 1BRar St Ao oriE AR AHE ani nos
and 25. al kanol aletexgersy, bel ttorrhreainolewl being ubsdt tpreefbr mead j n
monoet hanol ami ne, LliJSa PRAVHA" ik Abdd 2 -a /BT &Y BF 11 or 12 to
: ' 15 carbon atoms. To maintain the desired hydrophile-
10. lipophile balance, when the carbon atom content of
" the alkyl chain is in the lower portion of the 10 to
18 carbon atom range, the ethylene oxide content of
the detergent may be reduced to about two moles per
mole whereas when the higher alkanol is of 16 to 18
15.- carbon atoms in the nighe: part of the range, the
number of ethylene oxide groups may be increased to
4 or 5 and in some cases to-as high as 8 or 9.
Similarly, the salt-forming cation may be varied to
obtain the best solubility. It may be any suitably
20. solubilizing metal or radical but will most
o/ , frequently be alkali metal, e.g. sodium, or ammonium.
If lower alkylamine or alkanolamine groups are
utilized the alkyl groups and alkanols will usually
contain from 1 to 4 carbon atoms and the aamines and
. 25. alkanolamines may be mono-, di- and tri-substituted,
as in monoethanolamine, diisopropanolamine and tri-
methylamine. _
; The poly-lower alkoxy higher alkanol sulphates
may be employed in combination with other preferred
30. - anionic detergents such as the higher alkyl benzene



The poly-lower al koxy higher alkanol sulphates nay be enployed I n
conbi nation with other preferred 30. ani oni ¢ detergents such as .the
.hi gher al kyl benzene 9. sul phonates to provide optlnun1detergency in the =
present built liquid detergent conpositions. A preferred polyethoxyl ated

al cohol~'sul phate detergent is avail able from Shell Chem cal Conpany and is

5. mar ket ed as Neodol (Registered Trade Mark) 25-3S. Exanples of t he v

hi gher al cohol pol yet henoxy sul phates whichymay be enployed in the liquid
deter- gent .conpositions of the invention include: mxed Cl2-15 normal or
primary al kyl triethenoxy sul phate, 10. sodiumsalt; nyristyl triethenoxy
sul phat e, potassiun1salt n- decyl di ethenoxy sul phate,. diethanolanine

salt; lauryl dieth n suI hat e am ni um sal t aln1t tetr et henoxy

sul phat e, sodi um % $2rR5° ?Piﬁ?9ﬂu§£ ey 4% tri-

and tetra-et henowesaﬂmahta,ltsobhqund;ade;esgm yd:oqnpm\satetdsmoxyﬁsul phat e,

trimet hyl ani |

Sul phat o, - pot asetiis s@%“’ed“é‘ﬁ%é%é% TR A PR Ve gl siacd ASLSENY )
hi gher acyl sarcddi rafadslateley m.imN|%mﬁwa%a¢m¢Mt@dhisgher fatty
al cohol sul phat espa it @sa $ Atk odd 1 aestey 1§¢lépéwt'§:§@éi $oetkym 244 ow al cohol

sul phat e; sul phat ed | s; sul phat es no- cerl des of " higher
fatty acids, e.g. stgﬁl'&? sip 1%, o°€l2%l Oh’gg l'er‘?‘ og%?'/ SRRAO%Y { hough, of

‘these, the sodi ursdilipgthette sl wioheh say et @sp hoyed bmmfx@unﬂqthb@ewferl or
to the polyet hoxyglear{t:Edcoa Acpg]f‘éiegné of the invention include: mixed . W,
C12-15 normal or primary alkyl triethenoxy sulphate,

10. gsodium salt; myristyl triethenoxy sulphate,

potassium salt; n-decyl dietheqoxy sulphate,
diethanolamine salt; lauryl diethenoxy sulphate,
ammonium salt; palmityl tetraethenoxy sulphate,
-sodium salt; mixed Cj4-15 normal primary alkyl mixed
15. tri- and tet:a-ethenoxy sulphate, sodium salt; '
stearyl pentaetnenoxy sulphate, trimethylamlne salt;
and mixed Cyg-.1g normal primary alkyl triethenoxy
sulphate, potassium salt. -
Other useful anionic detergents include the
20. higher acyl sarcosinates, e.g. sodium N-lauroyl
satcosinate; higher fatty alcohol sulphates, such as v/
sodium lauryl sulphate and sodium tallow alcohol
sulphate; sulphated oils; sulphates of mono- or di-
glycerides of higher fatty acids, e.g. stearic mono-
25. glyceride monosulphate; although, of these, the
sodium higher alcohol siulphates have been found to
be inferior to the polyethoxylated sulphates in
detergency; aromatic poly(lower alkenoxy) ether
sulphates, such as the sulphates of the condensation
30. products of ethylene oxide and nonyl phenol (usually



det ergency; aromatic pol y(1 ower al kenoxy) ether sul phates, such as the

sul phates of the condensation 30. products of ethyl ene oxi de and nonyl

pkénol (usually 10. having 1 to 20 oxyethyl ene groups per nol ecul e,

preferably 2 to 12); pol yethoxy higher al cohol sul phates and al kyl phenol

pol yethoxy sul phates having a | ower al koxy (of 1 to 4 carbon atons, e.g. 5.

met hoXys  substituent on a carbon close to that carrying the sul phate group,

such. as nononet hyl- et her nonosul phate of a H%ng chain vicinal glycol, e.g.

m xture of vicinal alkane diols of 16 to 20°carbon atons in a straight

chain; acyl esters of 10. i sethionic acid, e.g. oleyl taurides; higher

al kyl phenyl polyethoxy sul phonates; higher al kyl phenyl pol yethoxy

sul phonat es; hi gheg _al.kyl .phenyl, di - sul phonates, e.g. pentadecyl phenyl

di sul phonate; and h?ﬁﬁgé #aFPy&chﬁy§5§52?n8.éFQHPfegeéoBBEGFuéﬁb 15.  and

tall ow soaps in a prefegebdy Amtngl2he abdyerbokiyohdgheypadcefodni onic

deter- gents, the suhphates and sukhioBALAR13p8198RALAY! KuhpgherLLed but the
h h p tes may al e

correspondi ng organi c_phosphat es an osphon SO enpl oyed when
their 20. cont enP&VéR8pRodpHEFed1EPEYNEPL0R| &6t fosasbEN @Snasal By3-t he

wat er sol ubl &.ani ofnkehsyH) heube t@tgankCodeheedenbs, clblel vdi Bgag0aps), are
salts of alkali netal catiogﬁ8 SUﬁE a% potassium |ithium and especially
sodi um al t hough sSPFEY6P8afRBnfHPBate 8LRHPsBYEH: AEcBOBRBERDYM cat i ons,

such as those prevetbskymdessuilpadreeod. at ibaghanaianvieinali g3gcol,
pregylanine; may abs@ PRilEEPe of vicinal alkane diols of 16 to 20
carbon atoms in a straight chain; acyl esters of
16. isethionmic acid, e.g. oleyl taurides; higher alkyl
phenyl polyethoxy sulphonates; higher alkyl phenyl
polyethoxy sulphonates; higher alkyl phenyl di-
sulphonates, e.g. pentadecyl phenyl disulphonate;
and higher fatty acid soaps, e.g. mixed coconut oil
15. and tallow soaps in a 1:4 ratio. | |
' Among the aforementioned Eypes of anionic deter-
gents, the sulphates and sulphonates are generally
preferred but the corresponding organic phosphétes
and phosphonates may also be employed when their
20. contents of phosphates are not objectionable.

-/ - Generally, the water soluble anionic synthetic
organic detergents, (including soaps), are salts of
alkali metal catioms, such as potassium, lithium,
and especially sodium, although salts of ammonium

25. and substituted ammonium cations, such as those
previously described, e.g. triethanolamine, triiso-
propylamine, may also be used.

A nonionic detergent may optionally be employed
in minor amounts to supplement the anionic detergent

30. compound in the built liquid detergent compositions



A nonionic detergent nmay optionally be enployed in m nor’ amounts to

suppl enent the anioni c detergent 30. conpound in the built I'iquid

-‘det ergent conpositions of the present invention. Wen used in such

conmbi nation with an ani onic detergent, the amount of noni onic detergent
wi Il generally be bel ow about 10% and preferably bel ow about 5% by -
wei ght, of 5. the total conposition. The nonionic detergents are usually’
pol y-1 ower al koxyl ated Iipophiles wher ei ntthe desired hydro-
phile-1ipophile balance is obtained fromaddition of a hydrophilic
pol y-1 ower al koxy group to a lipophilic 10. noiety. For the conpositions of
the present invention the nonionic detergent enployed is preferably.a

pol y-1 ower al koxyf atiesl W@*mtaidxmh&hiﬂerenneﬁh@s@dkﬁﬂ%uéﬁ of 10 to 18
carbon atons an | ene oxi dg 15.
(of 2 or 3 carbg% f&i%&é& #%ﬁ:%g ﬁégqgcﬁg%e te#h%I§m°¥n¢ of
"preferred to emeBAQMU%ed%h%te¢mtt%blhlgﬁ@¢r@lkﬁnb¢ bslawhaghet fatty

al cohol of 11 orgg, tﬁmé%@é‘f@@%f&0!9@1&G'dal¥\5'ﬁ€hsﬁon$§" aeiéﬂm fo 8 or 5
to 9 | ower _al koxy gro%Ps per 20. Preferably, the | ower alioxy gr oup

is an ethoRy gr 2h %%H%°§h§%%ﬂces it may be de5|rably m xed with
propoxy groups, the TmétmcIsmd:ﬁl@r@seatgemsslaétq bebayly pobprlowess than

5 .
Al lnol s of 12 HERErard b eFRREL SR CPRRT SFe cERt SF RS BESR: FAERFyl ene
oxi de groups perpmileslipephibedosl {ieei £ coktiaimed ef Mam kad@bt Yomndf Neodol
23-6.5, Mh'Ch F"éxhyﬁfbﬁﬁflf@dﬁoPy-fyﬁék g?ﬁ@%faé:oup to a lipophilic \“J
10. moiety. For the compositions of the present
invention the nonionic detergent employed is
preferably a poly-lower alkoxylated higher alkanol
wherein the alkanol is of 10 to 18 carbon atoms and
wherein the number of moles of lower alkylene oxide
15. (of 2 or 3 carbom atoms) is from 3 to 12. Of such
materials it is preferred to employ those wherein
the'highér alkanol is a highér fatty élcohol of 11
or 12 to 15 carbon atoms and which contain from 5 to
8 or 5 to 9 lower alkoxy groups per mole.
20. Preferably, the lower alkoiy group-is an ethoxy
group but in some 1nSCa1ces it may be desirably .-Q_)
mixed with propoxy groups, the latter, if present,
usually being a minor (less than 507) constituent.
Exemplary of such compounds are those wherein the
25. alkanol is of 12 to 15 carbon atoms and which
contain about 7 ethylene oxide groups per mole, e.g.
Neodol (Registered Trade Mark) 25-7 and Neodol
23-6.5, which products are made by Shell Chemical
.Company, Inc. The former is a condensation product
30. of a mixture of higher fatty alcohols averaging



-Conpany, Inc. The forner is a condensation product 30. of a m xture of

hi gher fatty al cohols averaging 12. about 12 to 15 carbon atons, wth
about 7 noles of ethylene oxide and the latter is a correspondi ng m xture
~wherein the carbon atons content of the higher fatty alcohol is 12 to 13
and t he nunber of ethyl ene oxide groups per nole averages about 6.5. The
hi gher al cohols are prinmary al kanols. O her exanples of such detergents

i ncl'de Tergitol (Registered Trade Mark) 15-S-7 and Tergitol 15-S-9, both
of which are linear secondary al cohol ethoxy- 10. - |ates nade by Union
Car bi de Corporation. The former is a m xed ethoxylation product of an 11
to 15 carbon atomlinear secondary al kanol w B seven noles of ethylene
oxide and the latter is a simlar product but with nine noles of ethylene
oxi de being 15. reacted. Also useful in the present conpositions are higher
nol ecul ar wei ght noni oni cs, such as Neodol 45-11, which are simlar

et hyl ene oxi de conde [,O rLodyct s i r fatty.alcaohols, with the
hi gher 20. fatty aF%%ﬁgiqbeﬁ% H%fcf%%Fb %E%Fgfb%ﬁ¥gt8n§ngnz Fﬁ%%ﬁuo er of
et hyl ene oxi de groupeiurlens oxidengndodire lattsgchsprogecresppadango nade

by Shell Chem cal CoraibureOwdireiteitile MARHRAI G2oREC cbARERSEBECENRY
Pl uraf ac (Regi stered Trade rk) B-26 ASF Chem cal, 25. Conmpany), the
reaction product of J”ﬁﬁﬁﬁé%%Fi e &S hgghdﬁ dtg Axeffethe @Pﬂ??én@fand
propyl ene oxi dgs. | n dthey e ewide pgoloppsowelr abliexulbaradgebi gheut 6.5.
- The higher alcohols are primary alkanols. Other
S./ examples of such detergents include Tergitol'
(Registered Trade Mark) 15-5-7 and Tergitol 15-S8-9,
both of which are linear secondary alcohol ethoxy-
10. lates made by Union Carbide Corporation. The former
is a mixed ethoxylation product of an 11 to 15
carbon atom linear secondary alkanol with seven
moles of ethylene oxide and the latter is a similar
product but with nine moles of‘ethylene oxide being
'15.. reacted. '
Also useful in the present compositions are
higher molecular weight nonionics, such as Neodol
45-11, which are similar ethylene oxide condensation
products of higher fatty alcohols, with the higher
20. fatty alcohol being of 14 to 15 carbon atoms and the
number of ethylene oxide groups per mole being about
11. Such products are also made by Shell Chemical
Company. Other useful nonionics are represented by
Plurafac (Registered Trade Mark) B-26 (BASF Chemical
25. Company), the reaction product of a higher linear
" alcohol and a mixture of ethylene and propylene
oxidés. _
In the preferred poly-lower alkoxylated higher
alkanols, the best balance of hydrophilic and lipo-
30. philic moieties are obtained when the number of
lower alkoxy groups are from about 40% to 100% of



al kanol s, the best bal ance of hydrophilic and |ipo- 30. philic noieties
are obtai ned when 'the number of |ower al koxy groups are from about 40%to

+100% of 13. the nunber of carbon atons in the higher alcohol, preferably *
40 to 60% thereof. The nonionic detergent is. preferably conprised of at :
| east -50% of the preferred ethoxylated al kanols. H gher nole- 5. cular -

wei ght al kanols and various other normally solid nonionic detergent -~
conpounds and surfactants may contributeli3s gel ati on of the |iquid
detergent conposition and consequently, are nornmally omtted or limted in
quantity in the conmpositions of the 10. present invention, although m nor
proportions thereof nmay be enployed for their cleaning proper- ties, etc.
Wth respect tochat Emmb%fcerorﬁd:am%d mw dfrerotad mcgﬁmiaclatﬁtodr,gents, t he

al kyl groups prese t rel ra I| m nor 15.
degrees of sligRt Q%3§’be ‘toglerao‘%E %h as a a carbon next to

or two carbons m:g(érftram tmﬂemahkmlcmwd)foﬁmt skeagtghO% i n and
away from the eknh é %}éﬂtéEﬁJ%%ﬂHﬂEﬁ5%1&5&31§““*Hi§ﬁ5¥*ﬁﬁtédky| group
e car

IS no nore than on 20 atons_in | e hbrna]l%}the
proportiof.of ca&Mer aedeht Rlkanels Hingth et WHHIIRELIVPEH YT be ni nor,
rarely exceed'n%d¥¥@(Hodﬂﬁhﬂdﬂ&ﬂtéxgéﬁuléﬁmybunﬂﬁGﬁﬁd(ﬁudfunﬁﬂdwd group.

the. et hy! ene oxY GRRTELEAEE 1St ET e Todtin d AR Het o Teui
in the optinmm Qwﬁymﬂlum cindlet engequsnt i ooty @tabnall}y emitk grdh- gel | i ng

or limited in quantity in the compositions of the s

10. present invention, although minor proportions

' thereof may.be employed for their cleaning proper-
ties, ete. With respect to both preferred and’ less
preferred nonionic detergents, the alkyl groups
present therein are preferably linear although minor

15. degrees of slight brancnlng may be tolerated, such
as at a carbon next to or two carbons removed from
the terminal carbon of the straight chain and away
from the ethoxy chain with the proviso that such
branched alkyl group is no more than three carbon

20. atoms in length. Normally the proportion of carbon |
atoms in such a branched configuration will be \‘)
minor, rarely exceeding 20% of the total carbon atom
content of the alkyl group. Similarly, although
linear alkyl groups which are terminally joined to

25. the ethylene oxide chains are highly preferred and
are considered to result in the optimum combination

+ of detergency, biodegradability and non-gelling

characteristics, medial or secondary joinmer to the
ethylene oxide in the chain may occur. In such

30. instance, it is usually in only a minor proportion



characterlstlcs nedi al or secondary joiner to the ethylene oxide in the
chain may occur. In such 30. I nstance, it is usually in only a m nor
proporti-on 14. of such al kyl groups, generally less than 20% but as is
in the case of the aforenmentioned Tergitols, may be greater. Al so, when
proQ]Iene oxide is present in the |lower al kylene oxide chain, it wll
usual¥y be 5. | ess than 20% t hereof and preferably |less than 10%
thereof. The non-phosphate detergent builder salts are enployed in the
present conpositions in amounts of from abouta5 to 25% and preferably from
about 10 to 10. 20% by weight. Specific exanples of non-phosphorous

wat er - sol ubl e i norgani ¢ buil ders include water-sol uble inorganic carbonate,
bi carbonate and silicate salts. The alkall metal, for exanple, sodium and

pot assi um car bonagessudi CRIBAN rlé::%'jltl‘fi;s 1R RAa Qo Lot aslarly
useful herein. Water- sol%e or Lfbéc bUI ers are al so useful _and i ncl ude

the alkali nmetal, Hfmbhi 51 2 FUEREROANER FERgiEO S e BaY

car boxyl at es, pol ym@ma@bexf at eslsod wiey pabpydend phads ds pSeaenti dn

exanpl es 20. of Felol} yf&&é@t;l]ﬂgpe Ié(ﬁ-aééoc%ygqﬁte sRui )5 r%su Ilg!dh SOdI um
e yl e

potassium |ithiunm amonium a trtut anmoni um'sal ts |l e

di ami netetragetic ¥, than r?cﬁ)ttﬂ}%‘?ﬂﬁﬁ Aangtirre fsaendive 1[9@%/65@@0 AP ¢ (|

penta- and tetra- )tﬁ§&§$f,carboxynethoxysu00|nlc aC|d 25. and citric
acid. Water, the main f@lvent i.n t r%f gnt CONpos| ions, | I make up the
non-phosp tergen der 'salts are

bal ance with adj uvant s
-/ employed in the present compositions in amounts of

from about 5 to 25%, and preferably from about 10 to
10. 20%, by weight. Specific examples of non-phosphorous

water-soluble inorganic builders include water-soluble

inorganic carbonate, bicarbonate and_silicate salts.

The alkali metal, for example, sodium and potassium,

carbonates, bicarbonates and silicates are particu-
15. larly useful herein.

Water—-soluble organic bullders are also useful
and include the alkali metal, ammonium and substitu-
ted ammonium polyacetates, carboxylates, polycarboxy-
lates and pdiyhydroxysulphonates. Specific examples

20, of polyacetate and polycarboxylate builders include
' sodium, potassium,_lithium; ammonium and substituted
ammonium salts of ethylene diaminetetracetic acid,
nitrilotriacetic acid, benzene polycarboxylic (i.e.
penta- and tetra-) acids, cafboxymethoxysuccinic acid
25. and citric acid. _

Water, the main solvent in the present
compositions, will make up the balance with adjuvants
and will be in an amount of at least 25%, and will '
preferably constitute 40 to 60%, by weight, of the

30. liquid composition.
The optical fluorescent brighteners or whiteners



E

and will be in an anmpbunt of at |east 25% and wll preferably constitute 40
to 60% by weight, of the 30. l'iquid conposition. The optical - quorescent
bri ght eners or whiteners 15. usually enployed in liquid detergent
conpositions are inportant constituents of nodern detergent conpositions
which give washed laundry and materials a bright appearance so that tuiw‘.
| aundry is not only 5. cl ean but al so appears clean. Although it is
possible to utilize a single brightener for a specific intended purpose in
the liquid detergent conpositions of the present invention it is generally
desirable to enploy m xtures of brighteners which 10. wi || have good

bri ghtening effects on cotton, nylons, polyessers and bl ends of such
materials and which are al so bl each stable. A good description of such
types of optical brighteners is given in the article "The Requirenments of
Present. Day Detergent 15. Fl uorescent Witeni ng Agents" by A E. Siegrist,

J. Am O Cheni st su$e411y JampBéyed 978 ii@hm&ﬁéteﬁ t aEdhSdei eishd). S.
Pat ent 3, 812,041, issued eners that are

h
haerul Tnotr030: 2R Rt b o aRt BTSSR BRI S e  o F Lo
5BM.(Aneri can CyanasempesTal oms | wini chhgiee M&%Ma@w@m@mwer%

Tl A St (S g P
Bl ancophor P[ﬁ(GAF)‘:lWAP‘EEe?JgW 2RPRRHEI CYERY: stietErPUTRdEt MF k) RBS 200 -
(Ceigy). possible to utilize a single brightener for a
specific intended purpose in the liquid detergent
compositions of the present invention it is generally
desirable to employ mixtures of brighteners which
10. will have good brightening effects on cotton,
nylons, polyesters and blends of such materials and
which are also bléach stable. A good description of
such types of optlcal brlghteners is glven in the
article ¥The Requ1remen+s of Present Day De*ergent
15. Fluorescent Whitening Agents by A.E. Siegrist, J.
Am. Oil Chemists Soc., January 1978 (Vol. 55). That
article and U.S. Patent 3,812,041, issued 2lst May,
1974. '
Among the brighteners that are useful in the \/
20. present liquid detergent compositions are: Calco-
fluor 5BM (American Cyanamid); Calcofluor White ALF
(American Cyanamid); SOF A—ZOOl (Ciba); CDW (Hilton-
Davis); Phorwite RKH, Phorwite BBH and Phorwite BHC
(Verona); CSL, powder, acid (American Cyanamid), FB
25. 766 (Verona); Blancophor PD (GAF); UNPA (Geigy):
' Tinopal (Registered Trade Mark) RBS 200 (Geigy).
Adjuvants may be present in the liquid detergent

compositions to pfovide additional properties, either

30.



-Adj uvants may be presént in the liquid detergent conpositions to provide
addi tional properties, either 30. 16. functional or aesthetic. Included
anong the useful adjuvants are soil suspending or antiredeposition agents,
such as pol yvi nyl al cohol, sodi um carboxy- nethyl cellul ose,
hydgexypr opyl net hyl cel | ul ose; 5. t hi ckeners, e.g. guns, al ginates, agar
agar ;> oam inprovers, e.g. lauric nyristic diethanol am de; foam
destroynmers, e.g. silicones; bactericides, 18.9. tribronosalicylanilide and
hexachl or ophene; dyes; pignments (water dispersible); preservatives; ultra-
10. viol et absorbers; fabric softeners; opacifying agents, e.g.

pol ystyrene suspensions; and perfunmes. O course, such materials wll be

compat i bi 1ty wi thFDG o Re CConstrPacars. | inqipied 3iBHsPead Ghektll [
the liquid conposkfisNanteagresedl Bugaraddsgpesi enshsedeeosffionent and
easy to use. Conpgeaést 0slieavisdgbyvvaundr y1dehengedbdpawdeas boych
snmal | er vol unes ofathe present |iquids nmay be egplo eq to bialg.conparable
20.  cleaning ofmSSPVédCFigﬁépﬁg’ b3a58%éﬁﬁ987qg§Fﬁ§ acFQSF 8fepreferred
fornul ationsaf thehpceseetsi,neegti gamsgnkygdhanes]3aggrangaor; Ibamcup of
e )3 e lpchubtel, i otalfE bGcRshaE WRLHHOARTERS) EolEeP 9
litres); and evendpessoyaessadedsfosifisanessabinsgericidnsgs. eTBus, the
Ceﬂfentration,of tReblroadisd190306814 de0dRAShkk@Bh1Brophene; dyes;
pigments (water dispersible); preservatives; ultra-
_10. violet absorbers; fabric softeners; opacifying
agents, e.g. polystyrene sﬁspensions; and perfumes.
Of course, such materials will be selected based on
the properties desired in the finished product,
their compatibility with the other constituents, and
15. their solubility in the liquid composition.
The present liquid compositions are efficient
and easy to use. Compared to heavy duty laundry
detecrgent powders, much smaller volumes of the
present liquids may be.employed to obtain comparable
20. cleaning of soiled laundry. For example, using a
N _ typical preferred formulation of the present
' invention, only about 132 grams or 1/2 cup of liquid
is needed for a full tub of wash in a top-loading
automatic washing machine in which the water wolume
25. is 15 to 18 gallons (55 to 75 litres); and even less
is needed for front-loading machines. Thus, the
concentration of the liquid detergent composition in
the wash water is on the order of about 0.27.
Usually, the proportion of the liquid composition in
30. the wash solution will range from about 0.05 to 0.3%,



the wash water is on the order of about 0.2% Usually, the proportion of
the'liquid conposition in 30. the wash solution will range ffonnabout
.0.05 to 0.3% 17. preferably fromO0.15 to 0.25% The proportions of the r
various constituents of the |iquid conposition may vary accordingly.
Equi.valent results can be obtained by using greater proportions of a nore

5. “dilute fornulation but the greater quantity needed will require =~~~
addi ti onal packaging and will generally b ess conveni ent for consumner

use. The invention nmay be put into practice in varous ways and a nunber of
specific enbodiments will be 10. described to illustrate the invention

with reference to the acconpanyi ng exanples. EXAMPLES 1A to | E _
Enzyne-containing built |jquid detergent comppsi-_tions were, fornuLated as
cot Torth i n Tabie SEe ARt RSt o Qs oo 25 ¢ AT8 vk QRRE SRR nTE

Exanpl es | A and Idhearves cioymard ot Pasegt £ So £ T B flqikdingdeposition

77 10 peey R ASR gy, RN o aRiEe at R OEE T
al cohol ) (1) obtained by uysing 7zreatfer propor¥ioss &figmerer . :
gszpBgtg)'OS? (Léﬁldkéz53¥Hdiﬁfi$ﬁ;§&Er%ﬁ@eéﬁéﬁtei qua%§icy1§eedé§ 15
will require additional packaging and will generally
"~ be less convenient for consumer use. '

The invention may be put into practice in varous W/
ways and a number of specific embodiments will be
10. described to illustrate the invention with reference
to the accompanying examples.
R | EXAMPLES 1A to 1E
Enzyme-containing built liquid detergent composi-
tions were formulated as set forth in Table 1. The
15. values shown indicate weight percent. Examples 1A
and 1B are comparison examples.

_ TABLE 1
Example 1A 1B 1€ 1D 1E
Ingredient
20.. Sodium dodecylbenzene
sulphonate 777 77 W/

Ethoxyiated C12-C15 alcohol
sulphate (3 mole EO/mole

alcohol) (1) 7 7 71 1 7
25. Brightemer | 0.2 0.2 0.2 0.2 0.2
Sodium Nitrilotriacetate 15 15 15 15 15
pgB(2) _' 1 1 1 1 1
Perfume N 0.3 0.3 0.3 0.3 0.3

30. Protease enzyme(3) 1 1 1 1 1.



Sérfune ' 0.3 0.3 0.3 0.3 0.3 30. Pr ot ease

enzyire(3) L 1 1 1 1 1 TABLE | (continued) Exanple
4A IB IC 1D 1E Ingredient Propylene glycol - 20

20 20 20 Bor ax - 1 2 3 Vater
--------balance--------- Percent active enzynme after 10. (a) 4 days at
[errT~[err]) - - - - 98% (b) 6 days at [err] ([err]) O 15
61 . 86 88 Notes on Table 1: (1) Neodol 23-3S sold by Shell G Conpany.
15. (2) Polar Brilliant Blue - a 1% active dye solution. (3) "Esperase"

sol d by Novo Industries containing 5% enzyme, 75% propyl ene glycol, and
bal ance water having an activity of 8.0 KNPU gm (Kilo Novo Protease

units/gnm. 20. The enzyne actki ¥} ki €S . ositions of Exanples
1A to 1E were tested after 6 days'ghé£§ge é?gfégsfggzgrr]), t he percent -
activity rel ati veExamphe jnitial val ue bei ng i ndAcat i n1abl &01. XBe
activity after 4 gaysed@dsnfeasured only for the 25. conposi tion of
Exanpl e 1C. The gonpoSitions of . Exanples 1A and | B were_fhe |y

conposi tions mhicﬁrgBﬁTﬁBF gzﬁfﬁin an enzyme stabi | #2i ng? ystgﬁ1in20
accordance W.th th gresent invention, and nanifested a total (Exanple 1A)
or near total_(Exaﬁﬁ & 1B) | oss 30- of enzyne activity after”6 dggs. The

conpositions of gaeer  aceaeoe- balance-=-====-=-

— Percent active enzyae after

10. (a) 4 days at 110°F (43°C) - - - - 987

 (b) 6 days at 110°F (43°C) 0 15 61 86 88
Notes on Table 1: '

(1) Neodol 25-3S sold by Shell 0il Company.
15 (2) Polar Brilliant Blue - a 1% active dye solution.

(3) "Esperase' sold by Novo Industries containing 5% °
enzyme, 75% propylene glycol, and balance water
having an activity of 8.0 KNPU/gm. (Xilo Novo
Protease uaits/gnm).

20. The enzyme activities of the compositions of
N ' Examples 1A to lE were tested after 6 days storage

at 110°F (43°C), the percent activity relative to

the initial value being indicated in Table 1. The

activity after 4 days was measured only for the

25. composition of Example 1C. The compositions of

Examples 1A and 1B were the only compositions which

did not contain an enzyme stabilizing system in

accordance with the present invention, and manifested

_ a total (Example.lA) or near total (Zxample 1B) loss
30. of enzyme activity after 6 days. The compositions of
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19. Exanples 1C, 1D and 1E reflect the marked inprovenent’ of enzymne
stability attendant on the inclusion of propylene glycol and bérax in the
-det ergent conposition. 5. The conpositions of Exanples 1B to 1E were
~all clear, single-phase,.honmogeneous sol utions which maintained their

physi cal stability and clarity after 6 nonths of storage at both room
tenperature and at [err] ([err]). The conposition of Exanple 1A 10. - whigeh
was not in accordance with the invention vigs. physically unstable due to the
absence of propylene glycol which in addition to serving as an enzyne
stabilizer (in conjunction with the aforenenti oned boron conpound) pronotes
the 'solubility of the 15. ~ anionic detergents and the NTA builder in the

aqueous conposi t igamgPAMALES BN 2l 12B Eéﬂa&@ e I:&a@x@&%d&%}n@a@ml e.
Enzynme- containin bU|It | i d,dgter tHfé’r‘:pniposmlons 20, Ies 2A

and 2B) were for t?Pt?RFc&ﬁﬁﬁﬁﬁ%?%
Exanpl es 1A to 1E:nmggelmné t‘ga]tyrsmkjlarm ddrat ei nasheisbekcasgéde bui der sal t
instead of sodiur sitd ngredients are shown bel ow in Table 2, and the

anmounts are_wei ght percent ages. 20. TABLE 2 Exa | e Ingredlent
2A R, The compositions of Examples 1B to were all

clear, single-phase, homogeneous solut1ons which
maintained their physical stability and clarity
- after 6 months of storage at both room temperature
and at 110°F (43°C). The composition of Example 1A
10. ‘which was not in accordance with the invention was
physically unstable due to the absence of propylene
glycol which in addition to serving as an enzyme
stabilizer (in conjunction with the aforementioned
boron compound) promotes the solubility of the
15. anionic detergents and the NTA builder in the
aqueous composition.
EXAMPLES 2A and 23
- Example 2A is a comparison example. Enzyme-

containing built liquid detergent compositions
20. (Examples 2A and 2B) were formulated essentially

similarly to the compositions of Examples 1A to 1lE U

except that sodium citrate was used as the builder

salt instead of sodium NTA. The ingredients are

shown below in Table 2, and the amounts are weight
25. percentages.



Sodi um dodecyl benzene sul phonat e 7 7 5. - Ethoxyl ated

Cl12-C15 al cohol sul phate (3 noles EQ nol e al cohol) 7

7% Bri ght ener : 0.2 0.2 Sodiumcitrate
12 12 PBB(1) _ 1 1 10.
Per f uge - 0.3 0.3 Protease enzyne(2)
1 > 1 Propyl ene glycol 20 20 Bor ax
- 2 Water : 20. - --bal ance--- 15.
Percent active enzyne after 4 days at [err] ([err])

20 95 Notes on Table 2: (1) Polar Brilliant Blue - a 1% active dye

solution. 20. (2) "Esperase" sold by Novo Industries containing 5% :
enzyme, 75% propylene glycol, and bal anc ep having, an activity of 8.0
KNPU gm  (Kilo Noyo Protease units/gm. gﬁgggngposition of Exanple 2B in
accordance wi'th 252X2RPe€present invention manifested an enzyne activity
after four days of I83Pedsengnpared to the conposition of Exanple.2Ay@hich
cont ai ned no boronsggnggugdaandlcgnse uentl%_$ost nore tham;75% of~Tts
initial enzyme actTUTtY™ 9B9SCYL PeREAUEAPORPPPBRE wee cl edr singl elphase
21. sol ution®whi chthexplatedplys+Cakl glsdabdlesalppatsi x nonths of storage

at both room tenperatyrg,pod 2300516 £184001) 7 7
Brightener ' . 0.2 0.2

L Sodium citrate ' - 12 12

paB(1) ' - 1 1
10. Perfume 0.3 0.3

Protease enzyme(z) . : 1 1

Propylene glycol 20 20

Borax _ - 2
Water - ---balance---

15,

Percent active enzyme after 4 days _
at 110°F (43°C) 20 95
Notes on Table 2:
(1) Polar Brilliant Blue - a 1% active dye solution.
20.  (2) 'Esperase'" sold by ilovo Industries containing 5%

/ enzyme, 75% propylene glycol, and balance water
having. an activity of 8.0 KNPU/gm. ‘- (Kilo Novo
Protease units/gm). '
The composition of Example 2B in accordance with
~25. the present invention manifested an enzyme activity
after four days of 95% as compared to the composition
of Example 2A which contained no boron compound and
consequently lost more than 75% of its inmitial
“enzyme activity.
30. Both compositions wer clear single-phase



EXAMPLES 3A to 3C 5.

that they contained a m xture of protease and al pha- 10.

i nstead of a single protease enzyne. The ingredients are shown below in .-
~

Table 3 and the

_ Exanmple 3A is a conparison Exanple.
containing built liquid detergent conpositions (Exanples 3Ato 3C) were
-formul ated essentially simlarly to the conpositions of Exanple 2 except

Enzyne-

anyl ase enzynmes

anounts are in weight percent. TABLE 3 Exanpl e

3A - 3B 3C 15. I ngr edi ent Sodi um dpdecyl benzene sul phonate
7 7 Ethoxylated [err] al cohol sul- phate(3 noles EQ nol e al cohol)
7 7 7 Brightener _ 0.2 0.2
20. Sodiumcitrate - ' 12 12 12 PBB(1)
1 1 1

Prot ease enzyne( :

enzyme(3) months of storgge at pogh rgom psmperpiypgl apd SKQC“
20 20 20(Bafax. 1
Wat er L ae Rt DR

enzyne after 4 days at [err] ([errio=

EXAMBLES Ba! gac

50% 6796. 87% ProEramplen3dfinés a comparison Example.

Not es on Tabl e 3;

"Esperase" sold %E
(Examples 3A to 3C) were formulated essentially

10.

15.

20.

ontalnin

EnZ3me

f . . . 3 .3;., 0.3
?quﬂan which :ema1nedlphy31ca%1y Stib?ngfFRQ glx |

ase
8l

Percent active
err ] - anyl ase enzyne -

- 94

similarly to the compositions of Example 2 except

that they contained a mixture of-proteaée and alpha-

amylase enzymes instead of a single protease énzyme.
The ingredients are shown below in Table 3 and the

amounts are in weight percent.
TABLE 3

Example

Ingredient _

Sodium dodecyl benzene sulphonate

Ethoxylated C32-C15 alcohol sul-

phate(3 moles EO/mole alcohol)
Brightener

Sodium citrate

psg(1)

25.

30.

Perfume

Protease enzyme(z)
o-Amylase enzyme(3)
Propylene glycol
Borax

Water

Percent active enzyme after &4 days
®-amylase enzyme
Protease enzyme

0.4

at 110°F (43°C)

50%
30

67%
73

37%
94

oARA1ERLATERELE 13kt Bl Ees ekl cBRblLEcdyfisnol ution. (2)

o



enzyne, 75% propyl ene glycol, and bal ance water 5. - havi ng an
activity of 8.0 KNP gm (Kilo Novo Protease units/gm. (3) "Termanyl"
spl d by Novo Industries containing 57 enzyme, 18% sodi um chl ori de and

bal ance water having an activity of 120,000 Novo anyl ase units 10.

per gram,- The conpositions of Exanples 3B and 3C in accor- dance with the
pres&ris i nvention denonstrated a markedly nore stable enzyne activity after
four days for both the pcotease and anyl ase gnzymes relative 15. to the
conposition of Exanple 3A which cont ai ned” nd%bot on conpound and
consequently | ost about 50% of its initial amylolytic activity and about
33%of its initial proteolytic activity during the period of four days. 20.
‘Al'l three conpositions were_clear S|ngle phase sol utions which remai ned
physi cal |y stabl e 3eEeé enyTaphend:of storage. 23. CLAIMS 1. A

Ztablllzed aqueous(1¥pui blagl eai11$hA8! B1ushasg, 1zna&arvéoa é'QbDGtinU;d

etergent conposi t cREprisin om_.abou

one or 5. nor e gg?fa 88f?§g"a%9%ﬂiEydg?g?ggﬁguﬁﬁ 85n89¥t?b?9?3oﬁi

about 5 to 25% by wei gahzyné,a7%&t propgbensl glponiphasghhatadetewgeat

bui I der saltg (c) an e Lvg. a Nay nzy X

sel ected fronlthe groupaéggéfs PngBE$§18§ gEa?kglgﬁPgéggtea elg%z§§g§ and

al pha- anyl ase enzynes; Protease unlts/gm)
_ (3) '"Termamyl" sold by Novo Industries containing 5%
W enzyme, 18% sodium chloride and balance water

havzng an activity of 120,000 Novo amylase units

10. .per gré&m.

The compositions of Examples 3B and 3C in accor-
dance with the present invention demonstrated a
markedly more stable enzyme activity after four days
for both'the protease and amylase enzymes relative
15. to the composition of Example 3A which contained no
- boron compound and consequently lost about 50% of
its initial amylolytic activity and about 337 of its
~initial proteolytic activity during the period of
four days. '
- 20. All three compositions were clear single-phase
‘solutions which remained physically stable after six
‘months of storage. |



(d) an enzyme stabilizing system containing, based on the weight of the
detergent conposition, (i) fromabout 12 to 25% of propyl ene glycol and F
(ii) fromabout 1 to 5% of a boron conmpound 15. consi sting of boric acid,
boric oxide or an alkali netal borate or m xtures thereof, the weight ratio
"of t’he propyl ene-glycol to the said boron conpound being in the range g#:1
10 2.4:1; and (e) balance water in an anmount of at |east 25% 20. by

wei ght and adj uvants. 2. A detergent conposition as claimed in Caiml in
which the said builder salt conprises sodiumcitrate,. 25. 3. A detergent
conposition as claimed in Caim1l or Claim2 in which the said builder salt

conprises sodiumnitrilotriacetate. 30. 4. Ad ai | ON
as claimed in Caim1, 2 or 3 which is subst&htially ﬁlmmruﬁamﬁmte
detergent buil der salt. 5. A detergent conposition as <l & n#d §n any one
of Claims 1 to 4 which contains from about 20% by weight, of

propyl ene glycol and fromabout 1 to 3% b &EAiﬁ_t, of the said boron
compound. 5. 6. A detergent conposition as clained in any one of Clains 1

to 5 in which the said poron §e8BPUNEe§0ARuESES, DOaAKe, 101ear, singlé-
detergent conposition as clained in anﬁ pne ff-Cisl%s 1 to 6 1n which the
sai d builder salt |BPPFBseRPZYRAR°RHBLALRS LHARH! abOEETI0RT o~ 2BBES Hylon

comprising. _
(a) £from about 8 to 20%, by weight, of one or \_)
5. more surface active anionic detergent compounds:;

({b) from about 5 to 25%, by weight, of a water-
soluble non-phosphate detergent builder salt; )
(c) an effective amount of an enzyme or enzyﬁe
mixture selected from the group consisting of
10. alkaline protease enzymes and alpha—amYlase enzymes;
_ (d) an enzyme stabilizing system cohtaining,
based on the weight of the detergent composition,
.(i) from about 12 to 25% of propylene glycol and
(ii) from about 1 to 5% of a boron compound |
15. consisting of boric acid, bbric oxide or an alkalil
metal borate or mixtures thereof, the weight ratio

of the propylene glycol to the said boron compound /

being in the range 25:1 to 2.4:1; and
(e) balance water in an amount of at least 25%

20. by weight and adjuvants.

2. A detergent composition as claimed in Claim

1 in which the said builder salt comprises sodium

citrate.
25.
3. A detergent composition as claimed in Claim
1 or Claim 2 in which the said builder salt
comprises sodium nitrilotriacetate.
30, 4. A detergent composition as claimed in Claim

1, 2 or 3 which is substantially free of a phosphate
detergent builder salt.



wei ght. 15. . 8. A detergent conposition as clainmed in any one of
Clains 1 to 7 in which.the anionic detergent is a mixture of a [eerr] alkyl
benzene sul phonate salt and a pol yethoxylated [err] al cohol sul phate salt.
20. 9.. A detergent conposition as clainmed in Claim1 substantially as
speC|f|caIIy described herein with reference to Examplte—E—ibor—1E—28
or3B*u~r 3C. 25. 10. A nethod of | aundering conpri-sing contacting the

stai ned and/or soiled fabrics to be |laundered in an gglm E“E ﬂl f an
enzyne-contai ning, built, clear single-phase2¢iquid i on
as 30. clainmed in any one of Clains 1 to 9.

S. A detergent composition as claimed in any
one of Claims 1 to 4 which contains from about 15 to
203, by weight, of propylene glycol and from about 1
to 3%, by weight, of the said boron compound.

6. A detergent composition as claimed in any
one of Claims 1 to 5 in which the said boron
W compound comprises borax.

10. 7. A detergent composition as claimed in any
one of Claims 1 to 6 in which the said builder salt
is present in an amount of from about 10 to 20%, by
weight.

15, 8. A detergent composition as claimed in any
one of Claims 1 to 7 in which. the anionic detergent
is a mixture of a Cj;p~C;g alkyl benzene sulphonate
salt and a polyethoxylated clO“CIB alcohol sulphate
salt.

20.

N2 9. A detergent composition as claimed in Claim
1 substantially as specifically described herein
with reference to Example 1C, 1D or 1lE, 2B or3B or
3cC.

25.

10. A method of laundering comprising contacting
the stained and/or soiled fabrics to be laundered in
an aqueous solution of an enzyme-containing, built,
clear single-phase liquid detergent composition as

30. claimed in any one of Claims 1 to 9.




