2131826 "LI QUI D DETERGENT COWVPGCSI TION W TH M XED ENZYME FORMULATI ON" Thi s
invention relates, in general, to enzyme- containing |iquid detergent
Si tions which are suitable for |aundering or pre-soak formul ations.

e particularly, the invention relates to detergent 5. C It _
i ni Ng m xtures of protease and anyl ase enzynes in defi neﬂoiﬂ_o$%n§ns

prdvide particularly effective soil ang, stain renmoval during '

rimg. The fornul ation of enzyme-containing liquid 10. detergent

It/ ons has been the focus of nmuch attentionin the prior art. The

' {1ity of incorporatinjLEQUIDEeDETERGENTt COMPOSITEONOWITHONS i S _

primarily due to the effectivenc4iXED ENZYME| FORMUBATIONYI ol ytic enzymes in

deconposi ng protei naceous 15. and starchy materials found on soiled

fabrics, thereby facilitating the renoval of stains such as gravy stains,

bl ood st ai ns, chocolahfﬁiéains and the |ike during | aundering. However,

enzymatic materials s | EnYentiennaelatespodnt 88Rerapar tpcanzyme= |arly

proteol ytic enzymsontainimg aliqeid @éﬁéﬁgfﬂe-cbﬂﬁssﬂri%?ﬁngiag[gkbgn?re
composi ti on. - even THRREIL BN 1HuPartlng Crs RFRoroRo AT LB LEBRer . an
géggazeo];f e?zynﬁﬁ- M@Q@arwul)y, r ehei iaﬂghﬁibhgrdgaeegenb_ ?gt&gggﬁton.
excess of enzyres LA Ty St o e rorott Eoh PSRt o
i particularly effective soil and stain removal during
R laundering.
The formulation of enzyme-containing liquid
10. detergent compositions has been the focus of much
attention in the prior art. The desirability of
incorpcrating enzymes into detergent compositions is
primarily due to the effectiveness of proteolytic
and amylolytic enzymes in decomposing proteinaceous
15. and 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, particu-

20. larly.proteolytic enzymes, are relatively expensive. ﬂ_
Indeed, they generally are the most expensive
ingredients in a typical commercial liquid detergent
composition, even when present in relatively minor
amounts. Moreover, an excess of enzymes is

25. generally required in the detergent formulation.
Because of the known instability of enzymes in
aqueous comnositions an excess of enzymes is
generally added to the formulation to compensate

o
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.2. for the expected | oss of enzyne activity during prolonged periods of
storagdge. Consequently, the expense associated with the use of enzynes in
| i quid detergent conpositions has heretofore been a signifi- 5. cant
detesfent to their wi despread conmerci al use. Detergent conposition
containing mxtures of enzynes, e.g. proteases and anyl ases, have Wee
broadly described in the prior art. Thus, for exanple, U S. Patent]
3,630,930 describes a granular 10. detergentz.corrp05|t|on cont ai ni
about "0.5 to 20% of enzyme carrier granules, the 'enzyne granul es .
conpr|5|ng from about 0.001 to 10% of m xtures of protease and anyl ase A
enzynes in a weight ratio of protease to amylase of 50:1 to 1:5. British ™

Patent 15. Speci f | £5¢ |95h Nekp écf_?gd) ]@gg @ £ drSfse eh&rmtﬂyardlﬁq_ttﬁr gent -

conp05|t|on containin nlxture t ease and Iase e nmes.in a
wei ght ratio of prd® ESQFQL“&FB 'é%i & ent of
anyl ase in the 'corrpmpémm mmétreﬂnﬂth tthe) Qi tof Fnzymes UrS.1iRptidt

i tion contai i ng_ ANSTESEE (ogaitihs s Herb AR Hedlf il R
in a ratio of 5acti vtagt deyercent &to mneﬁoovidﬁwaﬁ)mqm a&ﬁ'@-unl ts
of 25. anylase per Ans é&%ﬁnﬁﬁcoﬁ éiﬁ%bnd“éoﬁéhiﬁﬂng ptith&ddh@fise of
enzyme mixtures in granular detergent co Si |on eneral L.y di scl osed
in the patent 1|iter®R%¥Besy -8 RINERAS n%%‘i sg &‘%Q/eﬁ%tances,
so broadly 30. dessmmnyaaeéormrmsmupnmme, Thud Jrfor
(w; | example, U.S. Patent:$;630,930 describes a granular-
10. detergent composition containing from about 0.5 to
 20% of enzyme carrier granules, the enzyme granules
comprising from about 0.001 to 10% of mixtures of
protease and amylase enzymes in a weight ratio of
protease to amylase of 50:1 to 1:5. British Patent
15. Specification No. 1,240,058 discloses a granular
detergent composition containing a mixture of
| protease and amylase enzymes in a weight ratio- of
protease to amylase of 30:1 to 3 1, the weight
percent of amylase in the composition being from
20. 0.0003 to 3%. In U.S. Patent 3,931,034 to Inamorato
. et glﬂthere is disclosed a'granular detergent compo-
o ‘sition containing a mixture of alkaline protease and
d-amylase enzymes in a ratio of'aCtivity varying
from 100,000 to 400,000 Novo amylase units of
25. amylase per Anson unit of protease.
Accordingly, while the use of enzyme mixtures in
granular detergent compositions is generally
disclosed in the patent literature, the mixtures
themselves are, in most instances, so broadly
30. described as to encompass, for example, mixtures




3. wherein the percent protease may vary within 5 orders of nagnitude
(British Patent 1240058), or the percent anylase may vary within 5 orders
ghi - tude (U S. Patent 3,630,930), thereby encouraging 5. t he bel iefy
{t- thin,such broad ranges, ‘the greater the anount of enzyne used, t héwe
pre\effect: ive the resultant stain removal. In addition, the '
ementi oned patents, in comon with the Inanorato et al patent are
related to granul ar conpo- 10. sitBens and hence provide no
regarding the use.of enzyne m xtures in liquid conposjtions.. In
Obadest aspect, the present invention provides a liquid detergent
conposi ti on conprising a detergent and an enzyme ni xture conprising an 15.
al kal i ne protease whayeinantieapefERRL- prypteaseemayneary withinve

B ore 1t rom s, BEReFd°g bhfnakapl® (BPIRTER HE-ERE IB4RE5 ) (0RO I
units of [ERR]- any@&§§epéraﬂﬁééﬁeuﬁﬁy Uﬁr¥0W1tb%6t§a9§de¥ﬁe°5rﬁﬂiﬁhe bei ng
grgsentzlg 2n a”DUthEO(ﬂrQVIdﬁtEh@ﬁBabgut?Q0¥5 Eﬁeﬁeﬁypéfééﬁfﬁéﬂhé 0to

or on un eterg onpositio n a
preferred as B%@é&%tgP% ertgﬁn2§u°£ 559? gg%ﬂeihzgﬂ% cont ai ni ng
liquid detergent cgmpa&erlthecaupnntlng enaymefueedabthe Bote effect75% by
wei ght, of one or qggﬁtﬂst%@QettaﬁurEesenaethaeaegeniﬁ ad@i o BYL e

ani oni ¢, noni oni c, tionic, anpholytic¢c or ZWitterionic
detergent Cenpoundgforementloned patents, in common Wlth the Inamorato

_ et al patent are strlctly related to granular compo— :
10. sitions. and hence provide no, teachlng regardlng the N
' use of enzyme mlxtures in ‘liquid compos1t10ns._

In its broadest aspect, the present invention
provides a liquid detergent comp031tlon compr1slng a
-detergent and an enzyme mixture comprising an
15. alkaline. protease enzyme and an d.amylase enzyme in
'relatlve proportions such that the ratio of the
respective enryme activities in the miktnre is from
4,000 to 80,000 preferably 12,000 to 48,000 Novo
amyiase units of g-amylase per Anson unit of
'20. protease, the protease'being present'in'an amount to
| provide'from about 0.25 to 2.5 preferably L. 0 to 2.5
" or 2.0 Anson un1ts per 100 grams of detergent
composition.
_ ~In a preferred aspect, the present invention
25. provxdes an enzyme-contalnlng liquid detergent
_ composztlon comprlslng.
_(a) from about 5 to about 75%, by weight, of
' ' one or more detergent sur face active
agents, which may be anionic, nonionic,
30. ' " cationic, ampholytic or zw1tterlon1c-
| detergent compounds; .



(b) fromabout 25 to 85% water; and (c) an enzyne m xture consisting
essentlally of an al kaline protease enzyne and an [ERR]-any-. | ase enzyne i
rel ti ve proportions such 5. that the ratio of the enzyne
actiwities is fromabout 4,000 to about 80,000 Novo anyl ase units of
[ERR]-anyIase per Anson unit of protease, the protease being present ing.
anount to provide fromabout 0.25 to 10. about 2.5 Anson uniits
per 100 grans of detergent compositions. In agcordance with the process -
t he i nvention, laundering of stained and/or soiled materials is effected by -
contactlng such materials with an 15. aqueous sol ution of the
above-defined |iquid deter- gent conposition. The present invention is

hased on the di scovery (BXt Fhemoaboiat 25 gbksszn@aeéﬁ;egﬁe enzyme which is
ordinarily necessary fo §he renpval otelnacef 1 £ E
significantly reduced by® heaﬁoﬁﬁ?ﬁﬂflﬁﬁgﬁﬂﬁ?eﬁ??ﬂ %ﬁ %ﬁn%ﬁﬁﬁégg%gzﬁﬁi ase
enzyne in aCﬁor--dance'mﬁth ahealhakﬁneoprebeaseten;wmwlahdaamemnmgwnt
conposi tion havi ng equivalen ﬁp%g es.s &€%$§H [ but at
a consi derably reduced 25. gén% %nﬂgxr§%§%i€ﬁfﬁf$& %l%%?gsures
in the art whPeh recomrend nfhﬁﬁgtBFoFéE§@s°§nﬁh%n?$§$@% oeivitisg i %nges
in detergent conpositions, thsoanauastnn;oooeﬁohawun 805000 Mokvar e

and enconpass 2%3 hose m xEAY LS AL ORHES oR Ao BRY DASE PREAPSR BFE 1
activities. The activities obftproaeaaegnsherpreasesehueiﬁﬁwéresent in
(j an amount to provide from about 0.25 to
10. | ‘about 2.5 Anson units per 100 grams of
' detergent compositions
In accordance with the process of the invention,
'laundering of stained and/or soiled materials is
effected by contacting such materials with an

15. aqueous solution of the above-defined liquid deter-
| gent composition ' |
The present invention is based on the discovery
that the amount of alkaline protease enzyme which is
'ordinarily necessary for the removal of proteinaceous
-20. stain can be significantly reduced by the combination
therewith of an amount of amylase enzyme in accor-
W . o dance with the invention so as to provide a detergent
composition having equivalent or improved stain
_ removal capabilities but at a considerably reduced
25, ‘formulation expense. Unlike the disclosures in the
" art which recommend mixing proteases and amylases
over broad ranges in detergent compositions, the
enzyme mixtures herein described are characterised
by a synergistic interaction of protease and
30. amylase, and encompass only those mixtures having a
' 'narrowly defined ratio of activities.
The activities of the alkaline protease and -



5. anylase enzynes are expressed in Anson units of pro- tease,

and MNovo

anmyyaye units of anylase, respect- ively. These are-units commonly used in
the art to describe the activity, under comon conditions, of 5. enzynmg
fqgr _a»ions containing protease or anylase enzymes. In a preferred

alkali ng protease

and OL-anylase to provi dejrom about 10,000 10. to

Novo anyl ase units of [ERR]-anylase per Anson unit of protease,
y ratio of from about 15,000 to 40,000 being even nore preferred and

a ratio of from about 30,000 to 40, 000 bei ng especially. de5|rable 15.
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10.

protease and o-amylase to provide from about 10,000

to 50,000 Novo amylase units of gcamylase per Anson

unit of protease, an activity ratio of from about

15,000 to 40, 000 being even more preferred and a
ratio of from about 30, 000 to 40 000 being

-especially desirable._

15.

.20.

The amount of the enzyme mixture present in the
liquid detergent composition will, of course, depend
to some extent on the amount of. ‘the composition
which is to be added to the wash solution. For
detergent compositions intended for use at concen=
trations of about 0. 15% in the wash solution of an
automatic home laundry machine, a suitable amount of
mixture will provide from about 0.25 to about 2.5

.Anson'units of protease per hundred grams of deter-
- gent composition, a ratio of from about 0.5 to 2.0

25.

 being preferred and about 1.5 Anson units/lOO grams

_ of composition being a particularly preferred pro-

30.

tease concentration.

The activity of the alkaline protease enzyme is,
as noted above, measured in terms of Anson units.
The Anson haemoglobin method ‘for the measurement of
Anson unit activity is a procedure well known in the
art for determining the activity of proteolytic

.
*



art for detern1n|ng the activity of proteolytlc 6. enzynes, and is
forth in the "Journal of General Physiol ogy", Vol ume 22, pages 79- 89
(1939)., such disclosure being incorporated herei n by reference. Thé
modiN+ed Anson haenogl obi n net hod may al so be 5. used for neasyrin
proteolytlc activity, such nodified nethod being described in thé

"Al kal i - Resi stant Enzyne for Detergents"', S.R Geen, Soap and Chenicél
§peC|aI|t|es pages 86, 88, 90, 94 and 133, My 1968, which disclosure is
Lncorporated 10. herein-by reference. |In principle, the nmethod enploys

the al kal i ne protease enzynme to digest a de- natured haenpgl obin substrate
at standard conditions in a buffered aqueous nedi um at the selected pH and

the amount of di gesiagyigy 1§ éfeE Rg} U pYeHe 1RJouPh P WE (Eetie it I
®

phenol reagent. The ac IVI ase n as pr.eviously
noted, neasured in Y%%°B@8 vdm§H¥W& ges é%SEH%§QP1) ure for

the nmeasurement of gusdldbiue Ubeing lﬁneoﬂpdritmthmm bjﬂerﬁ@re&&:e. met hod

gggin?ist)ﬁdz)f' ggfg?a lﬁlssgd:f'&?ﬁ é“ E%%%‘P%g%@”f#l%?tﬁ&g%@}er ec1g star ch
sol u- tion-(pﬁbparedsé¢ for measw UQsthebkuobe¢kw$lQu%£¢ﬁ¥iﬁw£x$¢¢h61test
tube (dianeter gﬁ hmé?ﬂo@%ﬁ:; d@g&ﬁ@&eﬁlﬁh@ d¥t£s1d her nost at

at a tenpera- ture ter a t es_pre-warm of the
anyl ase sol ution to Me tirResiskagt “ﬁma ‘érs%g‘iﬁ"r’qulngos\]}? :ﬁ ’er)

i s added. The cont espapOhné hEhénbealr Spébbadighey, npagesls aB6l, a88 | ha0,
KJ : “and 133, May 1968, which disclosure is incorporated
: ~ 10. herein by reference. In principle, the method
‘employs the alkaline proteasé-enzyme to digest a de-
natured haemoglobin substrate at standard conditions
in a buffered aqueous medium at the selected pH, and
the amount of digested material 1is determined by a
15. colour test with phenol reagent. -
The activity of the g-amylase enzyme is, as
- previously noted, measured in terms of Novo amylase
units. The standard'prdcedure-forrthe measurement
of such Novo units is a modification of the SKB
20. method (Sandstedt, Kneen & Blish, Cereal Chemistry
' 16, 712, (1939)) without addition of beta-amylase.
N In this procedure 20 ml of a buffered starch solu-
tion (prepared by the method described below) are
measured in a test tube (diameter 24 mm, length 190
25. mm) and placed in a water thermostat at a tempera-
ture of 37°C. After a few minutes pre-warming, 10
~ ml of the amylase solution to be tested (or v ml
amylase solution + (10-v) ml water) is added. The
' contents of the tube are thoroughly mixed and at the
'30. same time a stopwatch is started. At appropriate
'~ time intervals 1 ml of the reaction mixture is added
to 5 ml of a dilute iodine solution (prepared by the



30. .sane tine a stopwatch is started. = At appropriate tinme intervals 1 ni
‘reaction mxture is added to 5 mM of a dilute iodine solution
(prépared. by the 7 nmethod descri bed bel ow), shaken and transferred to,

C O tube, and the colour is conpared with the standard col our. If\J
t e O\odir! endpoint is reached in Iess than 10 mnutes, a nore dilute

wiXh tAe gl ass [ERR] arryl ase standard. (cf. Redf ern Met hods for
determination of [ERR]-anylase, Cereal Chemistry 24, 10: 259, (1947)).
The [ERR] - anylase activity of the sanple may be calculated by using the

fol | owi ng fornul a: 4 t ivity
11 Rovo anyi ase unté’éhgi 33?3@“3%*1 bﬁi nseﬁﬁ%'?e%% e ) ouﬁﬁﬁ. >
- (minutes) a = wei ghomparisop| tube, cokpumel s FWMRITLS e ® is
ot strictly const SpiiERre SOVOREE ﬁpi“%‘é@?%‘“n?* b he Stareh,
on t.he s
qual i ty used. For1§xé€FsdE]P%?nfﬁa‘H'%‘h§est Ha W%g‘{ﬁuﬁ SREAST = GJJI d be
cal cul at ed -by5 neangioh ercansmaller avblume aof aﬁbuelaﬁem:tak@mrylmelsed-
preparation with-known, §C£'¥%i¥%r er thQT§% f%ééﬂ@ké | e P I dd g
F S50

menti oned above is prepared V|ng st oc |od|n solu- tion"
and 20 g of pot assMarki| oe%eamt@afﬁ%.bﬁtused with the glass o« :

amylase standard. ({(cf. Redfern Methods for
determination of (l-amylase, Cereal Chemistry 24,
'10. 259, (1947)). The O-amylase activity of the sample
' may be calculated by using the following formula:
A= 1430 x V. where
txaxv

= 0l-amylase activity in Novo amylase units per gram
15. . = time to reach the colour endpoint (minutes)
‘weight of sample in grams

= volume to which the sample is dlluted (ml)

< S p o P
]

- volume of amylase solution used (ml)
‘ The factor "1430" is not strictly constant but
20. depends to some degree upoh the starch quality
. used. For exact determinations, the value of the
- factor should be calculated by'means of a commer- %gg
- cially available standard amylase preparation with
"known activity.
25. . The "dilute iodine solution” mentioned above is
.prepared-by dissolvihg 1 ml of "stock iodine solu-
'tidn“land 20 g of potassium iodide in sufficient
water to make 500 ml; the “"stock ibdine_solution“ is
'prepared by dissolving 1l g of iodine crystals and
30. 22 g of potassium iodide in sufficient water to make
500 ml. The "buffered staréh solution" mentioned
above'is prepared as follows: 10 g soluble starch . i



water to make 500 m; the "stock iodine solution" is prepared by dissol ving
11 g of iodine crystals and 30. .22 g of potassiumiodide in sufficie
water to nmake 500 ml . The "buffered starch solution” nmentioned above
prepared as follows: 10 g soluble starch 8. (e.g. Merck, Anmylum
sol ubile, Soluble Starch, Erg. B.6) calculated as dry matter is nmad
slurry with sone water. The slurry is added tQ about 200 m of boil
wat er .~-\When the starch is conpletely 5. dis§o|ved, the solution is
¢ooled, transferred toa 1 litre volunetric flask and made up to the mark
with water. The starch solution (nade by dissolving 9.36 g NaCl, 69.00 g
[ERR], 4.80 g Na2HP04. 2 H20 in sufficient water to make 1 litre). Finally
the 10. solution i €esgtuMerck, wAnyluml sohubil@heSplublet 8tafch| sEeg.
buffered starch sol gt g§n ' ‘Bal hg chgs i t
freshly prepared asBﬁggsfgﬁguggfggagsbgrgtgﬁggé?nb§hgbgéf??§§?§t%?&¥gf not
nore than 24 hours. WBXB: spredvwakess i Shassdurryits added gaeaboutie2@zynme

gczivi ty gf protel yhlthinldogmithgl wahé;:e-nzrﬁenpgaeasaateﬁsﬁSceﬁﬂigeéiyyb |
eterm ned, as.a pr iC r, ut conducting fhe above- .describe
assay proceduﬁﬁs. agFSPﬁgeﬁgngFtﬁgnggsp Eﬁoﬁﬂgiﬁaal£§aﬁ§g?rﬁﬁ?et?iﬁuid
enzyme preparati onslcddtzenvodupetriéas€laskaantiamedenupnes, thaemankynme
activity is providedsh Ee??“Ugﬁﬁfﬂﬁﬁicﬁngoiﬁcﬁéﬁr?ﬁ?ﬁg b? €Q§9819£h§5f
or Novo anylase units _(or units directly rggortlonal ereto).
Alternatively, 25 %B8 &cNaflyy68+0Q gi K8aPRAzyfe8rspleaiPea. cantip@
' in sufficient water to make 1 litre). Finally the
10. solution is saturated with toluene. ' The pH of the
finished buffered starch solution should be 5.7.
- The starch solution must be as freshly prepared as
possible but can be stored in the refrigerator for
not more than 24 hours. Distilled water is used in

15, all cases.

I\\‘_\/';

The enzyme activity of proteIYtic and amylolytic
enzyme preparations is ordinarily determined, as a
. ' "'”practical matter, without conducting the above-
described assay procedures. For the majority of
20. commerciaily available liquid enzyme preparations
o f containing prdtease or amylase enzymes, the enzyme
W ' " activity is provided by the manufacturer and is
' "~ expressed in Ansoﬁ_units; or Novo amylase units (or
units directly pfoportional thereto). Alternatively,
25. the activity of a giﬁén enzyme preparation can be
- - readily determined analytically by a procedure
vherein the enzyme reactivity with a protein or
starch substrate, as the case may be, is measured at
standard conditions and then compared with the react-
30. ivity of reference enzyﬁe pfeparations of known



readi L y~determ ned anal ytically by a procedure wherein the enzyne
reacy1Vivy with a protein or starch substrate, as the case may be, is
' Nt standard conditions and then conpared with the react- 30.
ef erence enzyne preparations of known ~ activity. In such \“5

| procedures, enzynme reactivity may be conveniently expressed as

| density of a test solution containing the enzyme preparation
rotein or starch 5. substrate wh@m neasured at standard .
condi tTons:. the higher the optical density, the greater the activity. = .
‘Sui tabl e al kali ne proteolytic enzynes include the various commercial liquid
enzyne preparations which have been adapted for use in detergent 10. o
conposi tions, enzymeyivdpar.at Iansuch pnaldgtddaloprobedngesl senzgnéul- ' y
al t hough, as a general .r.ul.e. less.co ient: for LDG! ratLogn.j.pto the
present |iquid deté¥ﬁﬁﬁ9”8§#b8§?iF%h?%sgﬁﬁg%“éﬁﬁt%gﬁggﬁgéﬁiégeﬁgfne
preparations incl udetisadadensitanefla testespansien cragpindpgdthreade

Mark) sol d by Novo diydiid ipréparaeiemhagan theep¥Btkinage sbh¥ahase” |

(Regi stered Trade MarK) and "AZ-Protease" ggld bédCJSt-Brgc?des .Dggft, The
Net her| ands. Al cal trate, when. peasurep, af.pragdpsf FREGHFECRR? EBRposi -

20. tions. Anpong tHighwt tchle! epitERHL- denisity .| thei dreazpmetpeepetavatyons

are those sold by Novo d 7. 0 ' i st-. . B 2S tk enames

- "Termanyl" (Register ed#&%%ﬁ%%ﬂ')k%gﬁgg E&?&%ﬁﬁq?eggg ?Iéserciggd - An
organi ¢ sol vent is theefvardous commersiadnginyid; PBAYRLt RTRRRERLONEer ve as
~the solvent for-thghich have been adapted for use in detergent

10. - compositions, enzyme preparations in powdered form

v
deing also useful although, as a general rule, less
convenient for incorporation into the present liquid
detergent compositions. Thus, suitable liquid
2nzyme preparations include "Alcalase" and

15. "Esperase" (Registered Trade Mark) sold by Novo

'~ Industries, Copenhagen, Denmark, and "Maxatase"
(Registered Trade Mark) and "AZ-Protease" sold by
Gist-Brocades, Delft, The Netherlands. "Alcalase” -
is particularly preferfed for the present composi-

20. tioms. : '

Among the suitable O-amylase liquid enzyme prep-
arations are those sold by Novo Industries and Gist- "
Brocades under the tradenames "Termamyl" (Registered '
Trade Mark) and "Maxamyl", respectively.

25. .  An organic solvent is preferably used in combina-
tion with water to serve as the solvent for the

: liéuid detergent ccmpbéition; The preferred organic

:_ solvent is a lower alkanol of 1 to 4 carbon atoms
haviﬁg from'l to 3 hydroxy groups, preferably 1 &r

_30, 2. 1 he lower alkanol is mos:'preferably ethanol or
a ﬁixture of ethanol and isopropanol, with lower



i quid detergent. conposition. The preferred organic solvent is a | ower .
al kanol of 1 to 4 carbon atons having from1l to 3 hydroxy groups, -
preferably 1 6r 30. 2. The lower alkanol is nost preferably ethanol/o
m xt ure- of ethanol and isopropanol, with | ower 10. nonoal cohol s spchi)
propanol and butamol, and | ower polyols of 2 to 3 carbon atons such (as. '
et hyl ede gl ycol and propylene gl ycol being useful albeit |ess prefer
IThe use of primary, secondary and 5. tertia%% but anol or n-propanol as
the |l ower alkanol is generally restricted to Délng in mxtures with

et hanol , ethanol constituting preferably at |east 80 to 90% of such
n1xtures It is highly preferred to use ethanol as the sole al kanol and
érganic 10. sol vent m xtures of ethanol and isopropanol it is
preferred that ethan89n881?ﬁ§°ﬁﬁjBPCEoﬂﬁoﬂéﬂ?anQ&rﬁﬂﬁﬂbQﬁﬁqﬂ}muﬁﬂﬂI%PWFFbm
60 to 90% of the ni xpolgplprofeRabbdy3abarbord SAbdms sudi & Bthylddned) . O

course, ot her i x{Ur ggyaba! BRaVaELQYSedL ksg,?é@ Y3 P ua By U5 UG 2

et hanol and propyl ené glyco such ures 50 pre erre
that ethanol be the REPERT Eﬁﬁponﬁh? uspeof oﬁikEﬁRY(nﬁFQﬁnQdﬁy'GF@bent
i nvention contagn oneeﬁtlaﬁyebﬁﬂaﬁaneoﬁcﬁ*yﬁoﬁékﬂﬁ as WHEhdwr 20 xkanka
ani oni ¢, nonionic, cationic agg? %t ¢ or_zw tterionic detergent .

0 3 et%

conpounds. Synt hetic 8r §SAF FEEChRE P RBAA% Wit &, vird
practi ce of the inveathanokayethasmy @ﬁnsmutuknngupnﬁ@erﬂbkyuat AeastuBds

whi ch 1l k d 5.
AéfvearA Se\rq/tes, ngwlnrandoersf B30k | REFedtedS 1N hidhiy plePerradl k30C

sSe Zthanol as the sole alkanol and organlc
10.' solvent. In m1xtures of ethanol and 1sopropanol it
is preferred tuat ethanol be the major component,
ethanol being usually from 60 to 90% of the mixture,
preferably about 75% (i. e. in a 3:1 ratlo). Of
course, other mlxtures of the various alkanols may
15, Dbe used, such as ethanol and propylene glycol, and
' 1n such mixtures it is also preferred that ethanol
be the major component.
~ The compos1tlons of the present 1nventlon
_ contain one or more surface act1ve agents, which may
2q,llbe anionic, nonlonlc, catlonlc, ampholytlc or
. zwitterionic detergent compounds . Synthetlc organic
A ' detergents which may be employed in the practice of
"the invention'may be any of a wide variety of such
compounds which are well known and are described at

25. length in the text Surface Active Agents, Vol.II, by
| Schwartz, Perry and Berch, published in 1958 by
Intersc1ence Publishers.
The nonionic detergents are usually poly-lower

30.



g, - Perry and Berch, published in 1958 by Interscience Publishers.
Z noni qni c detergents are usually poly-1ower 30. al koxyl at ed
wherein the desired hydro- phile-lipophile balance is obtalneqxj

a ion of a hydrophilic poly-lower alkoxy group to a lipc- philic
AGFor the present conpositions the 5. preferred nonionic detergent
yed is a poly- |ower al koxylated hi ghe al kanol wherein the al kanol is

-t o 18 carbon atonms and wherein the nu er of noles of |ower alkylene
oxi de (of 2 or 3 carbon atoms) is from3 to 12. O such materials it is -10.
preferred to enploy those -wherein the higher alkanol is.a higher fatty

| cohol of 11 1 d, whi ont f 5.to 8 5
fo'0 Loer al koxy SHeanEtsEed iasoRTled unrReLh, EAR defzpdihyare- etﬁéxy
but in sone |nstanphile?ltpypbtléSbaldaseribl9buainddmfrhmpad@bkyontbﬁ
| att f t h t :
ey of Cocnla Ha#EbbH DEE oty ORer (hERSxl "aPOBA R0 CR EBLLT!
carbon atoms and vbhéhieomeheryabofer7thenpresentxrampasitipenpethen. ol e,
e.g. Neodol (sRegi S%éeé&éadﬁommc%ezea énbleedployedbis. awbbw-pr oducts

W

o eates o ot Tawer AL m”ﬁﬁ%?ﬁﬁs&sﬁ##&vg‘ﬁagﬁl%ggaﬁg&”ﬂg

product of a m xtu
carbon atons, w thiabofit10 £5. 18ncaebonf atbhngl and wheﬂeianﬁhehnuhheter is a

corres-- po”d' ng m E“ﬁ:@%ﬁ%f' 2%&3‘3 Efﬁ??ﬂn&tBﬁEQ”ESEtzoértgecﬁi-ﬂgﬁr fatty
alcohol is 12 to 1
atoms) is from 3 to 12. Of such materials it is -
10. preferred to employ those wherein the higher alkanol ot
| is a higher fatty alcohol of 11 or 12 to 15 ca~bon
atoms and which contain from 5 to 8 or 5 to 9 lower
alkoxy g;oups per molé._ Preferably,'the lower
_ alkoxy is ethoxy but in some instances it may ba
15. desirably mixed with'p;opoxy, the latter, if
_pfesent; usually being a minor (less than 50%)
 constituent. Exemplary of such compounds are those
_whereinfthe alkanol is of 12 to 15 carbon atoms and
which contain about 7 ethylene oxide groups per
20. 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 condensa-
tion product of a mixture of higher fatty alcohols
averaging about 12 to 15 carbon atoms, with about 7
25. moles of ethylene oxide and the latter is a corres-
ponding mixture wherein the carbon atom content of
the higher fatty alcohol is 12 to 13 and the number
of ethylene oxide gfoups per mole averages about
6.5. The higher alcohols are primary alkanols.
30. Other examples of such detergents include Tergitol




of ethyl ene oxide groups per nole averages about 6.5. The hi gher al cohols
are prinmary al kanols. 30. O hér exanples of such detergents include
Tergitol 12. (Registered Trade Mark) 15-S-7 and Tergitol 15-S-9, bothfg
whi ‘are | inear secondary al cohol ethoxy- |ates nmade by Uni on Carbide
Corporati‘on. The-former is a m xed ethoxyl ation product of an 11 to ¥
.carbon-atom |i near secondary al kanol w th seven noles of ethylene oxioe'.
the latter is a simlar product but with nine;goles of ethylene oxide
reacted. Al'so useful in the present conp05|t|ons are-10. hi gher nol ek
wei ght noni onics, such as Neodol 45-11, ‘which are sinmilar ethylene oxide
condensati on products of higher fatty aIcohoIs,Vmﬁth t he higher fatty

al cohol being of 14 tq 15 car Qs ,an t ugber .of eth 0,
groups per nol e beéi nd (}f@d‘tﬁ ffa‘ §ugﬁrg?0386$§ﬁ?ﬁdgﬁ% h%?ign%/ %heﬂ
Chem cal Conpany.. Obedgh @ieﬂ@lchonrenncseareseepn@semta&bd@oxﬂe#nﬂrxr
(Regi stered Trade Nhﬁ&ke% 2@d &BB§FUQHSH‘@ﬂtbQEHPQBYporaéfbﬁeaoihé”k&¥ﬁ£¥““

of a higher I'inear alcohol a“m xture  of X ene and
A

ropyl en
oxides. In the prefeﬂﬁb&'ﬂ&??dlﬁﬁéPxXFE6%9Pa?§G Fhnef %?k%hd%% fhe best -
bal ance of hydr8phi | icardech hmpa—lnhehrCseuoaaaeg aleandl awienl séean t he

e bon ot T £ he Hibe ot EATIARR LA ORI PLetle 82 o WA
noni oni ¢ det er - gentq§Q§N§¢abP$ Géﬁbrpéés 391P§a§f ebbybene exide being
reacted.

U _ | | Also useful in the present comp051t10ns are
10. h1gher molecular welght nonionics, such as Neodol
45-11, which are similar ethylene oxide condensation
products of higher fatty alcohols, with the higher
fatty alcohol being of 14 to 15 carbon atoms and the
| number of ethylene oxide groups per mole be1ng about
15. ~.11. Such products are also made by Shell Chemlcal

| Company. Other useful nonlonlcs are represented by
Plurafac (Registered Trade'Mark)'BQZG (BASF Chemical
Company), the reaction product of a hlgher linear
alcohol and a mlxture of ethylene and propylene

20. oxides.
_ In the preferred poly-lower alkoxylated higher
"/ h' ... alkanols, the ‘best balance of hydroph111c and lipo-
o ' ' ph111c moieties are obtained when the number of
| 1ower:alkoxies are from about 40% to 1003 of the
25. number of carbon atoms in the higher alcohol,

' preferably 40 to 60% thereof. The nonionic deter-
gent preferably comprises at least 50% of the
preferred ethoxylated alkanols. Higher molecular
weight alkanols and various other normally solid

'30. nonionic detergent compounds and surfactants may
contribute to gelation of the liquid detergent



. total carbon atom_cont

preferred ethoxyl ated al kanols. Higher nol ecul ar wei ght al kanol s and

LQus other normally solid 30. nohionic detergent conpounds and
-fq;tants may contribute to gelation of the |iquid detergent - 13.

7 iition and consequently are nornally omtted or limted in quantlty\eh
ldsent conposi tions, -al though mnor proportions thereof may be

d for their cleaning properties, etq3, Wth respect to 5. bot h

- pkeMeyred and |l ess preferred nonionic deter- gents, the al kyl groups
presént therein are prefer- ably linear although a minor degree of slight
branchlng may be tol erated, such as at a carbon next to. or two carbons
renoved fromthe r a | from
t he et hoxy chain &?nggﬁkisﬁbgﬁgoagﬁgqu nkqgrgkéhggghfgas Bmiggeﬁggé t han
t hree carbons i n Limjted iNonnant}twhénptbpopressoﬁ spmvasé§ﬁoaans in such

a branched confi g4 gholl ﬁ”m‘ﬂnUr e %&on@a&a&ewaa&% %a?ﬁe&eahe 15.

of | ar near al kyls
which are term nafPF aédcgﬁapﬁggeﬁﬁ?Péﬁgqéfwd€¥Eh tgréeﬁPSHFy
preferred asd arebeuhsp&eﬁédrbd maﬂuﬂbssnptbiemwednnnnﬁnnhcndetéren of

detergency,.biodeggaq?bll a@%& Qoﬂ Iléggsggﬁetgﬁggagpggg ?Eh%ﬁr-"Ed'al

or secondary join arn Cur. "In such

i istances, it is ab&alﬂynenronﬂyh@ushn@rménopodeg@neobfé@dﬁghmkyls

general ly less: th%&a%ﬁ%&%% may be t%1b&%t@a§esqthths ‘ak0ReEarbbANBdxt
Tergitols may be a bene oxi.de_i s esent in

. r ter
t he | ower alkylené"-’o?’dgw gaxbons ﬁpppvﬁguéﬁ terminal carbon
10. of the straight chain and away from the ethoxy chain oo

with the proviso that such branched alkyl is no more
than three carbons in length. Normally the propor-
" tion of carbon atoms in such a branched configura-
‘tion will be minor, rerely exceeding 207% of the
;15; 'total carbon atom content of the alkyl. Similarly,
' although linear alkyls which are terminelly joined
" to the ethylene oxide chains are highly preferred
and are considered to result in the optimum combina-
~ tion of detergency, biodegradability and non-gelling
20. characteristics, medial or secondary joinder to the
ethylene oxide in the chain may occur. Imn such
insteﬁces, it is uehally'in only a minor proportion ,
of such alkyls, genmerally less than 20% but as is in '~
the case of the aforementioned Tergitols may be
25. greater. Also, when propylene oxide is preseht in
the lower alkylene oxide chain, it will usually be
less than 20% thereof and preferably less than 10%
thereof.
With the nonionic detergent, which is the major
30. preferred synthetic organic detergent in the present



| ess than 20% t hereof - and preferably | ess than 10%thereof. Wth the

noni oni ¢ detergent, which is the major 30. preferred synthetic organic,
detergent in the present 14. liquid detergent conpositions, there may.
enp™yed an anionic detergent. The nost preferred anionic detergent
conpounds are the higher (10 to 18 or 20 carbon atons) al kyl benzene
sul phonate salts wherein 5. the al kyl group preferably contains |
carbon atons, nost preferably being a strai gfg, chain alkyl radical of\ 12
13 cafbon atonms. Preferably, such an al kyl benzene sul phonate has a hig
content of 3- (or higher) phenyl isomers and a correspondingly |ow 10.
content (usually well below 50% of 2- (or |ower) phenyl isomers; in other

e o e aer e Fon R4 S EIRAL dodidPotihd ¢ AU iy olentlida 4
the benzene ring i sa%tﬂm adett%% The @%foﬂltqﬁﬁrnesi andomdieondi ngl y
| ow. Typical al kyldagaiggm &£ 8 fene e ]_eg erdegrri bed

Ul phonat os. may- al ST AFHEH SO ﬂﬂ{%w?% itats aales WsFais 20,
- their lack of Si odethedslkyl tgroun tprefeirrabily utba'ma!igfmt]so vd’u a5 aarbesef ul
Koy Shf oot E R 0L ) MR A, AREIAR o
bei ng on the 25. ceadbieahiodfn bditn 1 ¢and mre&qmsy- atﬁ%ﬁ:ﬁﬁétﬁ 1y lsaxcdar bon
aton1bear|ng the [EiRlanityflMenzede siBiidhate has a high content of 3-
A (or higher) phenyl isomers and a correspondingly low
' ' 10. - content (usually well below 50%) of 2- (or lower)
phenyl isom:cs; in other words, the benzene ring is
preferably attached in large part at the 3, 4, 5, 6
or 7 position of the alkyl group and the content of
isomers in which the benzene ring is attached at the
15, 1l or 2 position is correspondingly low. Typical
alkyl benzene sulphonate surface active agents are
described in U.S. Patent 3,320,174. Of course, more
- ' highly branched alkyl benzene suiphonates may also
- be employed but usually are not preferred, due to
20. | their lack of biodegradability. .
_ Other anionic detergents which are useful are
W ' ‘the olefin sulphonate salts. Generally, these
' - contain long chain alkenyl sulphonates or long chain
hydroxyalkane euiphonates (with the OH being on the
25. carbon atom which is not directly attached to the
- “carbon afom'bearing the -SO3H group). The olefin
sulphonate detergent usually comprises a mixture of
such types of compounds in varying amounts, often
together with Iong'éhain disulphonates or sulphate-
30. sulphonates. Such olefin sulphonates &are described




jhonat e detergent usually conprises a m xture of such types of conpounds
X i ng amounts, often together with | ong chai n di sul phonates or
¢- 30. sul phonates. Such ol efin sul phonates are described in ;
patjents, such as U. S. Patent Nos. 2,061, 618; 3,409, 637; 3, 332, 880; o
0,875, 3,428, 654; 3,506,580; and British Patent No. 1,129,158. The
nynbér /fof: carbon atons in the ol efin sulphonate is 5. usually within the
‘rangesof 10 to 25, nore comonly 10 to 18 o150,  e.g. a mixture principally
of [ERR] Cl4 and C16, havi ng an average of about 14 carbon atons, or a
m xture principally of [ERR] having an average of "about 16 carbon at ons.
10. - Anot her . cl ass of useful anionic detergents is that of the higher

Dot hg Tong ona) Sk maly YACERE e dicHTHs S0 Fakdo NG 2 GBI DY
or paraffin sul phoﬁ‘a?'«g& %aﬁl %zar@%{g §¢|‘*§’w ﬁgt?’e éﬁg\}és ri buted al ong
the paraffin chain3 MSE&‘-) st hmdamﬂlnﬁﬂi ety Noeadl, Im,a.s&mgl\hhal n
paraffin with sul p\%%ﬁy@ro Sk liqld heU|ot1re?‘i' oI %I | owed
nbIe c% 531

by neutrali-zation rox e or ‘other sui't n U S
20. Patents 3,503uss@lly, m:mse the xamgeipf 10312, 298; mome @onmrmlB'at ent

735, 096). The par aflfo rtasqlgat&nqcﬁseq f@m&@b@i@nc&m ,carbon
atoms and will nor y be n phonate but ffgg!@SIr e di -
tri- or higher sul% %&:zﬁq VP VETRS &y 0 lﬁ’l ORat es
wi Il be enployed i mwﬂm,xtaﬁa wﬂﬂtas:(yﬂmpﬂmg dﬂ)my,,sw]m‘n@aﬂt ©14,0"
exarrpl € .as a mxt %a%i%fg 'S‘%;”%ve@l%e of about 16 carbon atoms.
10. Another class of useful anionic detergents is
~ that of the higher paraffin sulphonates. Tuese may
be primary paraffih sulphonates made by .- reacting
long chain alpha-olefins and bisulphites, e.g.
sodium bisulphite, or paraffin sulphonai_:es havi.n_g
~15. the sulphonate groups distributed along the paraffin
chain, such as the products made by reacting a long
chain paraffin with sulphur dioxide and oxygen under
ultraviolet light, followed by neutralization with
sodium hydroxide or other suitable base (as in U.S.
20. Patents 2,503,280; 2,507,088; 3,260,741; 3,372,188;‘
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.
25, Ty‘pically, the di- and p_olysulphor_iates will be
-employed in admixture with a éorresponding mono-
sulphonate, for example, as a mixture of momo- and
- disulphonates containing up to about 30% of the di-
: sulphonate. The hydrocarbon substituent thereof
30. wi..li preferably be linear but if desired branched




di sul phonates containing up to about 30% of the di- sul phonate. The
hydrocar bon substituent thereof 30. w |l preferably be Iinear but if
desi;ted branched 16. chain paraffin sul phonates can be enpl oyed,
altﬁbdgh they are not as good with respect to biodegrad- ability. O her
sui tabl e ani onic detergents are sul phated 5. et hoxyl ated hi gher fatty /n,
al cohols of the fornmula [ERR], wherein Ris a fatty alkyl of from 10 to/f18/%
or 20 carbon atonms, mis from2 to 6 or 8 (ptéferably having a value frpm’~
about '1/5 to 1/2 the nunber of carbon atonms in R) and Mis a sol ubilizi
10. salt-formng cation, such as an alkali netal, ammonium | ower

al kyl amno or | ower al kanol am no, or a higher alkyl benzene sul phonate

wherein the higher ghlath baraffif Eaiﬁﬁoaaﬁhencahosa-e£§15§eabea§e§8u§hth_
the preferred nonionic detergent, it w.ll .be 15 preferr g for the alkyl in
the anioni ¢ al koxyl ShEY48EE: BOht 8po8aRdaviFl, FREPBFE (Eef Biadestadrn

| engt hs,” such as 11abi2it¥3, 14 and 15 carbon atom chains or 12 and 13

carbon atom chains,; rat- t.hansal f : aj [ | ene
oxide is the preferred pg&%% gp%g%é%g Snggigfhgﬁésggégﬁiégglﬁ%&g?%?%ay
detergent, as 3¢ isenhonylasedohigher fetsygedcohahy ofietheoformuba t hereof
in the polyethoxylakgqc”hgbgrSQ ManghetdiRhAl €si 8 EEEE?rEQkylzoEOf5oﬁD|es
of ethylene 25.- 0x'§f r p? pg §ent'per nol e of nignic etergent, ,with

hree nol es. bei ng r ePeMred” € Ia e e hér ~al Randl i s of
t Th0; £y HaPFedD E85LORARESANCR LRetRPBNE: tal Rafbi 8

11 or 12 to 15 carbfpreferably having a value from about 1/5 to 1/2 the
| number of'carbon'atoms in R) and M is a solubilizing
10. salt-forming cation, such as an alkali metal,

ammonium, lower alkylamino or lower alkanolamino, or
a higher alkyl benzene sulphonate whefeih the higher
alkyl is of 10 to 15 carbon atoms. As is the case
with the preferred nonionié'detergent, it will be
15. | preferred for the alkyl in the anionic alkoxylate
~ detergent to be a mixture of'diffefent'chain
" lengths, such as 11, 12, 13, 14 and 15 carbon atom
 chains or 12 and 13 carbon atom chains, rather than
~ all of ome chain length. -
20. Ethyleﬁe'oxide is the preféfred_lower alkylene
- oxidé Qf_thé_aﬁionic'alkoxyléte detergent, as it is
W/ ' with the.nonionic.detergent, and the proportion
thereof in the poiyethoxYlated higher alkanol
sulphate is preferably 2 to 5 moles of ethylene
25. oxide groups present per mole of anionic detergent,

. .with three moles being most'preferred, especially
when the higher alkanol is of 11 or 12 to 15 carbon
atoms. To maintain the desired hydrophile-lipophile
balance, when the carbon atom content of the alkyl

30. chain is in the lower portioh“of the 10 to 18 carbon

v



atoms. To maintain the desired hydrophile-lipophile bal ance, when the |
carboxrgtom content of the alkyl 30. <chainis in the |ower portion of the

10 I8\ car bon 17. atomrange, the ethyl ene oxi de content of the
det ¢ ay be reduced to about two noles per nole whereas when the N/
hi ghex ™ & nol is of 16 to 18 carbon atons, in the higher part of the
range;\} 5. nunber of ethylene oxide grgups may be increased to 4 or 5

andy\i n¥soffre cases to as high-as 8 or 9. Slnllarly, the salt-formng cation
may3\e - aftered to obtain the best solubility.” It may be any suitably
soFubiTizing netal or radical but will nost 10. frequently be al kal

nmetal, e.g. sodiu or _anmo ower alkyl am I | am |
groups are utiliz® °Fh§a&5ﬁylggén&khpb§ﬁﬁl?xﬁhﬁngéggﬂﬁ;ogoﬁﬁgfnapl2§11 to
4 carbon at ons andetbegentnuayabé zbﬂaneﬁahbnebonaytwe modes, peic-made tri-
15, substituted, ghel-d UPUASKNRAG ilga%r d1iaap1opgngle mmceelend

trimethyl am ne. y- her al kanol hat es nay be
enpl oyed in placecetgon agoagnbiRa Fhénhﬂgpﬁerﬁ€F BfeFBPr &£anggisok

?ﬁte e;\ gﬁlng f“ gyggt ?ggﬁ?ﬂaf Ritydendl tbyzlidlaeggeggtss hhphbaaﬁ.ﬁ&rbasiﬂplﬂbeﬁent
resen ui e nt t

preferred pol yet h&xPF: Pé&né|38E8P“§u t&éf@r&&%ﬁ §n§ b:gn?rom |

Shel.l Chemi cal Cosnmﬁ&aaﬂg,lshnash&bafaxmimgo¢atibi-ﬂay be. altereﬂx&nples

of the higher al Cg,%% {ROL4E! BRI % 1UHAARIGS WHLC Ra(R xseb%n%h%a@w the

i quid detergent BoSi 1 ons o nvention:inc
_ solubilizing metal or radical but will most

10. frequently be alkali metal, e.g. sodium, or o
_ammonium. If lower alkylamine or alkanolamine
groups are utilized the alkyls and alkanols will
usually contain from 1 to 4 carbon atoms and the-

_ amines and alkanolamines may be mono-, di- and tri-

15. substituted, as in monoethanolamine, diisopropanol-

- amine_and trimethylamine.

‘The poly-lower alkoxy higher alkanol sulphates
may bé'empioyed in place of or in combination with
other preferred anionic detergents such as the

20. higher alkyl benzene sulphonates to supplement the
nonionic detergent in the present liquid detergent
compositions. A préferfed polyethoxylated alcohol
‘sulphate detergent is gvéilable from Shell Chemical

. Company and is marketed as Neodol 25-3S.

25. Examples of the higher alcohol polyethenoxy

| .sulphates which may be employed in the liquid
detergent compositions of the invention include:
_ nixed C12-15 normal or primary alkyl triethenoxy
~ sulphate, sodium salt; myristyl triethenoxy
_30. sulphate, potassium salt; n-decyl diethenoxy



m xed { ERR] normal or primary al kyl triethenoxy sul phate, sodiumsalt;
myristyl triethenoxy 30. sul phate, potassiumsalt; n-decyl diethenoxy
18. syl phate, diethanolanmne salt; |auryl dietheneoxy sul phate, ammoni
salt; palmtyl tetraethenoxy sul phate, sodiumsalt; mxed [ERR] nor
primary al kyl mxed tri- and tetraethenoxy sul phate, sodi um 5. S
stearyl pentaethenoxy sul phate, trimethyl- amne salt'; and mxed [[E
mormal- primary al kyl triethenoxy sul phate, pbﬁasm umsalt. Other u
ani oni ¢ detergents include the higher acyl sarcosinates, e.g. sodium
N-1 auroyl 10. sarcosinate; higher fatty al cohol sul phates, such as sodi um
| auryl sul phate and sodiumtall ow al cohol sul phate; sul phat ed oils;

$ul phat es of nono- salpliatey ydietheso himinehealt Atlaumel dﬁ.et&xéheoﬁiyea“ C

nmono- gl yceride no t h 5. sod| um hi gher
al coholg }s/ul phat es %lgeen founcﬁwgseatlgﬁ é]ae%eiﬁ§l etﬁ]et yI at ed

k -

sul phat és in det er gipiBhate orardinmsakt pymixed 1G9 mn:tmrl smimfuyes
such as the sul phatggc ﬁﬁé@w%ﬁd% Mﬁ‘% B*J&%e

nonyl phenol usuaII havj ng to 20 oxyet yl’gne g oups per rm ecul e,
preferably 2 to 12) q-ﬁsagi = phenol

pol yet hoxy sul phat mn:l:taensu;ﬂ.ia, Iamlermﬁtéﬁ) f Jndr&ﬂ mryﬂtdllﬁvl e.g.
aroup. such as hﬂﬁom’?%*‘?ef%" rﬁno%ﬁ%»p??a% Sat oy ZLQ?JC?C?‘ALF““Q |
glycol, e.g. mixture of t:heezr mseful andatiis detfergents dmclude the
U | higher acyl sarcosinates, e.g. sodium N-lauroyl
10. sarcosinate; higher fatty alcohol. sulphates, such as
sodium 1'ury1 sulphate and sodium tallow alcohol
sulphate, sulphated oils; sulphates of mono- or di-
glycerides of higher fatty acids,'e.g.'stearic mono-
o glyceride monosulphate, although of'these, the
15. sodium higher alcohol sulphates 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
l products of ethylene oxide and nonyl phenol - (usually
20. having 1 to 20 oxyethylene groups per molecule,
preferably 2 to 12); polyethoxy higher alcohol
L | 'sulphates and alkyl phenol polyethoxy sulphates
' having a lower alkoxy (of 1 to 4 carbon atoms, e.g.
methoxy) substituent on a carbon close to that
25, carrying the sulphate group, such as monomethyl
-ether monosulphate of a long chain wvicinal glycol,
 e.g. mixture of vicinal alkane diols of 16 to 20
carbon atoms in a straight chain; acyl esters of
_ isethionic acid, e.g. oleyl isethionates; acyl
30. N-methyl taurides, e.g. potassium N-methyl lauroyl or




carbon atons in a straight chain; acyl esters of isethionic acid, e.g.

ol-eyl isethionates; acyl 30. ° N-nethyl taurides, e.g. potassi um N nethyl

- laurgyl* or 19. ol eyl taurides; higher alkyl phenyl polyethoxy L3
sul phenrat es; higher al kyl phenyl disul phonates, e.g. pentadecyl phenyl \/

di ul“ho‘ate; and higher fatty acid soaps, e.g. mxed coconut oil and
t gl t oyAsdaps 5. ina l:4 ratro. Anong theqforenentioned types of anionic
desey/t -geénts, the sul phates and sul phonates are generally preferred but the

corgespaohdi ng or gani ¢ phosphat es and phosphonates nmay al so be enpl oyed when
i contents of phesphorus are not objectionable GEneraIIy, t he

wat e soiuble ani o ynt hetic organi c.d e ncl soaps), as

was previously: i n(ﬁn‘llb%?fé ei[éd%sa‘l trg"é}#e% 9@'}?%&}“6 t’f&t ch as '

pot assi um it hi ursubphbm; ahig]neJS alls:obllphgn}el tdtm.glplmhatses»‘ e grni um

~and substituted argE &Q&% r qr% GE%{ ed, e.g.
triethanol am ne, tri| sopr"gﬁill am rfe, - may@%peﬁuse fo%vd I'Y%fi %?b
exenplifications cﬁc% RPaRDI D& &Q&Q@?'@é?ﬁt iand Heak kpwhesorps

consi dered t ggt. t N SO 48N rA RS S| um anmmoni um and al kanol anmi ni um sal ts

o LUl e e eSSl S o (IR 4F SSE SIS be
in replacenment of gémtsyithe csulkplatentand sulphonates cofe @generakly acenent
of part of the nory Qs Htd Yk Ene AOLLL Sk i Vofdlife 'Piddfitaces
_ and phosphonates may also be employed when their _
10. contents of phosphorus are not_objectionable. o/
Generally, the watef soluble anionic syr<thetic |
organic detergent, (including soaps), as was
previously indicated, are salts of alkali metal
cations, such as potassium, lithium, and 2specially
15, 'sodium, although salts of ammonium and substituted
~ammonium- cations,'such as those previously
- described, e.g. triethanolamine, triisopropylamine,
mey be'used too. In the above exemplifications of
. water-soluble anionic detergent it should be . *
20. considered that the sodium, potassium, ammonium and
| alkanolamminium salts are individually recited for _
" each detergent. . |
_Ampholytic detergentsdmey be employed in the
_ presenﬁ_cdmpositions, for example in minor
25. proportions in replacement of the anionic detergent
or a part thereof or in replacement of part of the
nonionic detergent. Ampholytic'detergents include
. the hiéher fattyfcarboxylates, phosphates,_sulphates
_ or sulphonates which contain a cationic substituent
30. suoh as an amino group, which may be quaternized,



the higher fatty carboxyl ates, phosphates, sul phates or sulphonates which
contain a cationic substituent 30. such as an am no group, which may be
quaternlzed 20. ‘'e.g. with a lower alkyl group, or -chain extended at
am n\o’group by condensation with a |ower alkylene oxide, e.g. ethylene/ .
oxi de. Cenerally*the conpositions containing such anphol ytic or cati ofii X
5. detergents will not be as effective and may have a greater tendepcy
to gel or thicken on standing. Therefore they2 re often avoi ded. Howewer
,f such properties are unobjectionable, m nor groport i ons of anphol ytics
such as Mranol (Registered Trade Mark) -10. C2M sold by Mranol Chem cal
Conpany, or Deriphat (Registered Trade Mark) 151,” a sodi um N-coco beta-
“&mine propionate, sold by General MIls, Inc., may be utilized. A cationic
detergent that ‘may s&8ri Ha&hpe Lower| aikyli SFR4P y| OFiFhA Y| exkaniadiat

chl ori de é5 (IL hanef ahlinﬁ gebﬁpnb%gcaﬁaeus%uioxfmlﬁme hlcﬂfjaf fatty

am ne oxi des, such a xyet ctadecy ne Qxide

Vi scosity contr ol ag%n?&%%gl er u?|¥| zggh ge?‘r%u ’a‘?‘lh thée) ’Eﬁe‘s?]rléﬁethe
viscosity of the |i qsp@pgeltlouet eogenincnqp@vsq:hm;ueh@heumtoxg&aeummcat

| ow t enper at ur es, andd@'tb%’eﬁttedi'ﬂ' A8t | Pe| Q¥eLeRd ARl S Ha/d @it may
be a water soluble formaté. Sodiumformate_i1s preferred but alkali netal

formates may be utilS¥88teE. ﬁenﬁﬁf“é%sF‘an‘F?br%t'éh‘aﬁﬁFrQB’n ‘%‘f"r‘?%nt her
wat er sol ubl e format @hereforedihgyf arei ofteniavoidedh rywdeemndda suer he

lTquid detergent COMpRghLrRReUNSEE Onbb;dbeEGhNEre, 'RNEEproportions of

L . ~ampholytics such as Miranol (Registered Trade Mark)

10. C2M, sold by Miranol Chemical Company, or Deriphat
(Registered Trade Mark) 151, a sodium N-coco beta-
amine proplonate, sold by General Mllls, Inc., may
be utlllzed. A catlonlc detergent that may sometimes

) be useful is d;stearyl dlmethyl ammonium chloride

15, (it has fabric softening actiVity)'and the higher
fatty amine oxides, such as bls(Z—hydroxyethyl)
octadecyl amine oxide. _

The viscosity control agent preferably utilized
to ma1nta1n the desired v1scos1ty of the liquid

20;. detergent composition, preyent gelation at low

_ temperatures and allow a reductioh:in lower alkanol
L/ o solvent content may be a water soluble formate.
_'Sodlum formate is preferred but alka11 metal

. formates may be utilized, e. g. potasszum formate and

25. various other water soluble formates, including

' "formicuaeid, which may be'added to the liquid
detergeht composition wherein it'dieSOIVes, ionizes

' and/or reacts to produce essentlally the same type
of llquzd detergent as results from the addition of

30. the alkali metal formate in salt form. Other
formates that may be employed are those of water



and/or reacts to. produce essentlally the same type of |iquid detergent as
4 ts fromthe addition of 30. the alkali netal formate in salt form
N formates that may. be enpl oyed are those of water 21. sol uble U
at kens, such as previously described as salt-formng cations for the g
arf BQIC detergents. Although it is preferred to enploy the formate
|s;0u|ty control agent it has been foundgfhat 5. various salts of

Ji ¢ acids can al so be success- fully used, anobng which the best appears
to be di- sodi.um adipate, referred to herein as'sodiunmadipate. O her salts
of dibasic acids of the formula [ERR] where nis 1 to 6 may al so be 10.

enpl oyed and in so stanc€s the s 0 0 ura d acids of the
sanme chain Iength%gﬁ %onﬁ?F'%?%tiﬁﬂghnﬁﬁ Bﬁeﬁg%ﬁs &%@%Yi $¢ #2 highly
preferred to utilgatetBoradhgreaeiionsi font thesanboghe detergentsinal |y

car boxyl ated co 5 r t fn ose wherein.

nis 3yto 5, nng?ggeg$3$ébft %L §§8E§£g?§|§£ %3918? n?£?¥a£%eutrallzed

but the acid saltSiaaqsitxocbntugbd38¢nﬁng1§hbﬂﬂlE%ﬁ%lgoﬁﬂﬁdéh§ﬁat may be
~enployed, 2@ - ei{Befoas shgesvpE- dﬂbagléahéidsaé&nnalﬁelBe succenis,

Telere sei 0 Pan Bilabiuesds saghs) whleh RS bESE ThbRRRCER DY ARECY 0.
without prior neuspalimaadtpate, eyfeeredeto’beredn abesodiuit s, such as
dISOdlun]nalOnateadgnage.pob@ﬁakughiﬁgcb?aafbagictEb§59a3@|Eﬁene glutarate,
formula (CHz)n(COOH)z where n is 1 to 6 may also be .
- 10. ”employed ‘and in some instances the salts of mono- s/
' unsaturated acids of the same chain lengths and
configurations may be used. However, it is highly
preferredfto utilize the saturated aliphatic
' etfaight'chain terminaliy carboxylated compounds.
15. It is more preferable to employ those wherein n is 3
to 5, most preferably 4, and wherein the acid is
fully neutralized but the acid salts may also be

used.
Among the disbasic acids that may be employed,
20. either as the mono- or dzsalts, are malonie,

' succinie, glutaric, adiplc and pimelic acids. An
unsaturated dibasic acid, such as maleic acid, can
also be used, at least in part. The acids may be

'employed without prior neutralization or may be used
25. as their salts, such as disodium malonate, mono-
potassium succinate, di-triethanolamine glutarate,
| disodium adipate and monosodium pimelate.
To assist in solubilizing the detergents and
- optical brighteners which may be present in the
0. lliquid detergent compositions, a small proportion



di sodium adi pate and nonosodi um pi nel ate. To assist in solubilizing the
-detergents and optical brighteners which may be present in the 30. [Fiquid
det ergent conpositions, a small proportion 22. of alkaline material o
m xtafe of such materials is often included in the present fornulations,
Suitabl e al kaline materials include mono-, di- and trial kanol am nes, al
am nes, ammoni um hydr oxi des. 5. ~OF these,y4 he preferred naterlals ar &
t he alkanol am nes, preferably the trial kanol'am nes and of these,
especially trlethanolan1ne The pH of the final liquid detergent
conposition containing such a basic material will usually be neutral or

- slightly 10. basi c factor ranges aré from7 tq 10, preferably
fromabout 7.5 to 9°f a?'ﬁ‘?ﬂioi‘?e %’ng’g \PF & RigHiRe 0% susks. n!?'te(ﬁitqléal
LI uor escenESbrl ght a;mrsfanvtu&hmcs i aftes adﬁ%a{mlmm;]#gtﬁdgfs Jiquid -
et er gent co ts of no er gent
conposi ti ons whi ch@gééé%gh%%% #éﬁ%"@g{]iﬁ%ﬁg e gh’t dgppég‘é‘r nce so
that the laundry i stmlmqlmm Hallgrks antpesy axodiun bitddexigles.t s

possible to usilizes sheya & fHd @ﬂ@fréd)rm&eé’&lé CF ilb d
purpose in the presen I|qU|d g&teﬂﬁgnt qsneral e5|r to enpl oy
m xtures of bright Re§hi RIL Viehey dert on cotton,

nyl ons, polyest er S thekd) eéwbeﬁablacrtmmﬁraﬂtfé V\hl'me PR o’£ he?5.
bleach st abl e. Qﬂﬁﬂﬁﬁeff&ufﬁ Sl SlgSHEN éaﬁgﬁiéioé“¥oééa1&¥h§ﬂ§ééE”S 's

given in the articlée
_basic material will usually be neutral or slightly

\ ©10.  basic. Satisfactory pH ranges are from 7 to 10,
preferably from about 7.5 to 9, and most preferably
from about 7.5 to 8.5.
. Optical fluorescent brzghteners or whiteners
preferably employed in the liquid_detergent
15. compositions are important constituents of modern
detergent compositions which give washed laundry and
materials a bright-é?pearance so that the laundry is
not only clean but also appears clean.  Although it
' is possible to utilize & single brightener for a
. 20, specific intended purpose in the present liquid
detergent it is geﬁerally desirable to employ
mixtures of brighteners which will have good _
brightening effects on cotton, nylons, polyesters
and blends of such materials and which are also
25. bleach stable. A good description of such types of
- optical brighteners is given in the article '"The
. Requirements of Present Day Detergent Fluorescent
Whitening Agents" by A.E. Siegrist, J. Am. 0il
- Chemists Soc., January 1978 (Vol.55). That article
30. and U.S. Patent 3,812,041, issued 21st May, 1974,




ReqU|renents of Present Day Detergent Fl uorescent Wi tening Agents" by A E.
Siegedst, J. Am O Chem sts Soc., January 1978 (Vol .55). That article 30.
and U, _Patent 3,812,041, issued 21st May, 1974, 23. contain detailed

C.

de ons ofa wide variety ofﬁgyltable optical - 'brighteners.. Anong the“"
br g¢rs that are useful in the present. liquid detergent conpositions

. Cal cofl uor 5BM (Anerican Cyanam d); Cal cofluor Wite ALF

(Amre an Cyanami d); SOF A-2001 (-G ba); CDWZ3j | ton-Davis); Phorwite RKH,
Phorwi te BBH and Phorwite BHC (Verona); CSL, powder, acid (Anerican
Cyanam d); FB 766 (\Verona); Blanchophor PD (GAF); 10. UNPA (Gelgy)

Ti nopal (Registered Trade Mark) RBS 200 ( Geigy). The acid or "nonionic"

forms of .the brighteherssd eékd Do AldPidd itk ot o SAMY vaj e o esent

formul as, while th ts tend be water sol uble. - Adj Gvants nmay
be present in the I#¥tfRPIR tQﬁtliﬁ%nbEiﬁﬁﬁﬂﬂﬁ453n to glve it additional
properties, either funcincmgltios mﬁgmnas ltnHt e asEfnl e dhef ul

adj uvants are soil éygggggéggrg éﬁgggxgoﬁgq%ﬂlf%ggpt§, .such gs

.pol yvi nyl al cohol’, ose r'oxypr opyl net hyl
cellu- lose; ﬁhlcké%%l%Ofkﬂgf iﬁﬁﬁ;A@ﬁKﬂQﬁneﬁyaQiﬂﬁﬂ dg & qqg%ﬁQQﬁdayﬁérs,
e.g. lauric wrlstluﬁlmﬁ@ﬂﬁa&m@iﬁnéwdwﬁwml e(cabaal il k:mnes

bact eri oci des br o saJ| ni | |de IorQ he
o Lo e AT PR B, 8, o

~pignments (water dis
fabric softeners; oRhmIﬁymempHc (Verona),_CSL, powder, acid (American

. Cyanamid); FB 766 (Verona): Blanchophor PD (GAF);
'10. UNPA (Geigy): Tinopal (Reglstered Trade Mark) RBS
' 200 (Geigy). The acid or "nonionic” forms of the
brighteners tend to be solubilized by alcochols of
the present formulas, while the salts tend to be
‘water soluble. ' '

"15. . Adjuvants may be present in the liquid deter-
genﬁ composition to give it additional'properties,
either functional or aesthetic. Included among the
useful adjuvants are soil suspending or antiredeposi-
tion agents, such as polyvinyl alcohol, sodium '

- 20, carbdemethyl cellulose, hydrokypropylméthyl cellu-

' lose; thickeners, e.g. gums, alginates, agar agar;
foam improvers, e.g. lauric myfistic diethanolamide;
foam destroyers, e.g. silicones; bacteriocides, e.g.
tribromosalicylanilide, hexachlorophene; dyes; |
- 25, pigments.(water dispersible); preservatives; ultra-
violet absorbers; fabric softeners; opacifying
- agents, e.g. polystyrene suspenéions: and perfumes.
Of course, such materials will be selected for'the
properties desired in the finished product and to be
30. '



agents, e.g. polystyrene suspensions; and perfunes. O course, such
materials will be selected for the properties desired in the finished .
product and to be 30. 24. conpatible with the other constituents '

t herwof. Ot her adj uvants that may be enployed are di hydric or trihydric

| ower al cohols which, in addition to being séTvents and reduci ng the flagh \L?
point of the 5. product can act as anti-freezing constituents and may
i,nprove conpatibilities of the solvent syste®fwi th particul ar product i
conpoﬁents Anong t hese compounds the nost preferred group includes the

'ower polyols of 2 to 3 carbon atoms, e.g. ethylene 10. glycol, propyl ene

gl ycol and glycerol, but the | ower aIkyI [ERR] etheric derlvatlves of such
¢onpounds known as @ahbaﬁﬂblﬁswﬁ.ahgthéebedefr adasthtugntanyhetesofbe

| d. Th
b’ | tmited, 15 noPhBRRy adniSe’ HRAL R4V Be Shridfe MER AHARELS, ot
al cohol content of tiéhydedicdldwesr gdaphodsovhdehsalagedditionstpubeing
addi tives are hydrogohLQRes Whk WEeﬁﬁElﬁ tEhS“?QESﬁ bbﬁnﬁobﬁbthéty in

aqueous sol ution of co onents sol ybilit
in water. Useful h?GPGPFGpe§aPnéFﬁdé§ PHE?%%FSPFxﬁﬁtﬁPnsﬁhﬁBﬁP fh & g d
et hanol ani ne_sal ts abyt hap E@beWb atdbdiitiés efytheukphuent agstiem such

as benzene sulphonlc bd an I S be oni c
acids, e.g. 25. tolﬁgﬁ ?&Fﬁ%ﬁh& 3%8%§ﬁ5 HBﬁ%ﬁéﬂéﬁ? hogagagcﬁgggg d (2)
C5- C6 al kyl sul phur icompouatsls $hehmasthpxyﬁerred group includes the

Rj _lowéf polyols of 2 to 3 carbon atoms, e.g. ethylene

10. glycol, propylene glycol and glycerol, but the lower
alkyl (C1-C4) etheric derivatives of such compounds
known as Cellosolves (Registered Trade Mark), may
also be employed. The proportions of such
substitutes for the lower alkanols will be limited,

~15. normally being held to no more than 20% of the total
' alcohol content of the liquid detergent.

Another category "of useful additives are hydro-
tropes which serve to enhance the solubility in
aqueous solution of components'which otherwise have

" 20. 1limited solubility in water. Useful hydrotropes
. includes the alkali metal, ammonium and ethanolamine
S salts.of the following acids: (1) aryl sulphonic
; - acids, such as benzene sulphonic acid and C3-C3
' alkyl-substituted benzene sulphonic acids, e.g.
25. toluene sulphonic acid and xylene sulphonic acid;
.and (2) 05-06 alkyl sulphuric acids, such as hexyl
| sulphuric acid.
} The proportions of the various cbmponents of the
'lpresent 1iquid detergent compositions are important
30.  for the manufacture of a uniform product of desirable



sul phuric acid. The proportions of the various conponents of the present

| iquid detergent conpositions are inportant 30. for the manufacture of a

uni form product of desirable 25. viscosity and acceptabl e heavy duty

| gandering action which does not gel at |ow tenperatures or upon standrnQJ

open container at roomtenperature. 5. - .To pronote solubility of

yorescent brighteners and other constyistuents in the detergent

tion and to nmake a.clear, hondgeneous and readily pourable |iquid

, from10 to 60% of the totaL | i qui d déetergent concentrate should .
noni oni ¢ detergent Preferably, especially when an anionic

detergent. IS pres t he I| t he ,propqrti f the nonionic
det er gent is'fronW qﬁ@?‘&ﬂd %ﬁggﬁ %5& FB qu nﬁg 3@$ with the

best formul a knowae&&ohhuhﬁnhsdnbstmmm igedl udrﬂgwi&empahmmurQS%or The
prooportion of ani e of 3 to 15%
preferably 4 to 1 oan %%§§?S%r392r3b$?% n%%& ri%ﬁtkgﬂ est formula

known at the pres&empe¥@tydieng about 7@6thereof ~The ratio of total
noni oni ¢ detergent toTe0s mw:@ms@,mi 1egnlogickle MBEakiele from 15: 1 to

- &hén Eregegt the P& é@% QQﬁsﬁ|Q$58%133F8F§e3P!3@ﬁ£§§$ﬁ Deg: FFF
general ly be preseohprorsi&ﬂ.on a.nsluftfor maket aprcdeart,i hromgeared»wsnaddssol Vi ng
and/ or Stab"'z'”QeaG§1$aB %&%ﬂiﬁ“ﬂi&ﬁ&%P%%odﬂthefEbQ?ho to 60% of
o the total liquid detergent concentrate should be B
10. nonionic detergent. Preferably, especially when an o/
anionic detergent is present in the liquid product, |
the proportion of the nonionic detergent is from 20
to- 401 and more preferably it is 30 to 40%, with the
_ best formula known at the present time including
15. about 32% " The proportion of anionic detergent will
usually be in the range of 3 to 15%, preferably 4 to
12% and most preferably_G to 10% with the best -
_formula'known at the present including about 7%
thereof. The ratio of total nonionic detergent to
20. anionic detergent'will_normally be from 15:1 to 1l:1,
| with 8:1 to 2:1 being preferred and 5:1 to 3:1 being
most preferred. _
When present, the lower alkanol in the liquid
. detergent compositions will generally be present in
25, a sufficient proportion to aid in dissolving and/or
stabilizing the various constituents in the final
product. The proportions of 1ower'e1kanol used will
normally be from about 3 to 152, preferably 4 to
. 12%, more preferably 4 to 87 and at the present time
30. most preferably about 5%.



product.. The proporti-ons of |ower al kanol used will normally be from about
3 to 15% preferably 4 to 12% nore preferably 4 to 8% and at the present

timg 30. nost preferably about 5% 26. Viscosity control agents whige
may We used or a m xture of such agents will normally be from about 0
5% of the final liquid detergent conposition, preferably about 0.5 tqg
and nost preferably 5. about 1% The percentage of water, general

mai n solvent in the present conpositions, wil26.usually be from about
85% preferably 35 to 65% and nost preferably fromabout 40 to 55% by .
wei ght, of the 10. [liquid conposition. |In the nost preferred fornulations
there will be about 45 to 50% water. The content of the al kaline additive,

such as triethanol am nevieeys itiyo Cohtdoln ageatisi ghiidhc aayodet usedi sxuaual |y

fromabout 0.1 to 5%.,0f the ... conmpositio n [ e ably 0.3%.,b
wei ght, thereof. Th&lXRuEe ;93‘%6 'ﬁeﬁsoﬁﬁliag‘%gﬁ‘?e? r fﬂ"‘é’l“néﬁ‘%ﬁ z
from about 0.05 to D.5% tur &erdbithealfiimal0 11 quid] deseagenst conppPsisdpry,

about 0.2 to 0.5% T L O _ e
| : : bl 0.5 4 F79eRindC pBReS pireFatadliyt he
present invention, ?ar?fbeerarraa,e ;stt?rrp%e manufact uri nth gch(r%iaqaeg'.y In a

typi cal nanufa@tufirﬁ?QRQI%}d_the optical brighteners are slurried in the
nonohydri ¢ al cohol , af t qhapedtettiatfe iof adtet,! geneealllyr the?®maint oget her

a1 TuRl L Mount pLvent' T (W Boeddd CRBWRTNT, V111" ity be
: ‘from about 25 to 85%, :preferably 35 to 657 and most
preferably from about 40 to 55%, by weight, of the
10. liquid composition.- In the most preferred
" frrmulations there will be about 45 to 50% water.
"-The content of the alkaline additive, such as
‘triethanolamine, when provided in the liquid
ceaposition is usually from about 0.1 to 5% of the
15. - composition and preferably 1 to 3%, by weight,
thereof. The total proportion of optical brightener
is normally from about 0.05 to 1.5%, preferably
about 0.1 to 17 and most preferably about 0.2 to
0.5%. : ' ' ¢ o
20, - The liquid detergent compositions of the present
'invention, can be made by simple manufacturing
L : techniques. In a typical manufacturing method the
~ optical brighténers are slurried in the monohydric
" alcohol, after which water is added to the slurry
© 25.° . together with a small amount of a base, such as
.triethanolamine, which helps partially to dissolve
the previously suspended material. Addition of the
“anionic detergent compound usually results in the
remainder of the brightener dissolving to make a
~ 30. ' clear solution. The viscosity control agent is then
added as the acid, acidic salt or completely




the preyviously suspended material. Addifion of the anfonic det er gent

- make/aTSy. clear solution. The viscosi ty contfol agent is then added as
the/ \ acidic salt or conpletely 27. neutralized salt, preferably H(e
sodl umrypotassiumsalt, -and agitation is continued until the sol ution '
becl Jarified, which may nornmally take about 5 to 10 minutes. At this
poi | pri nci paI 5. - detergent, the’ nor%7on| c, is added al ong with a

ni noNawbunt of acid for pur poses of pH regul ation the pH being generally

o adjusted to a value at which the proteolytic enzynme used is nost stable.

This is followed by agitation of the solution and the 10:.. addition of
adj uvants, such: amwﬂwmdammy,e pmfa'idray:ihyedﬁee soddahmc o pothissdium

desired properti 653331 dte pelfa% %3_ Sy I;Rlﬂo ! n:}ﬁg eRddliiogns are

then added to the ion a m Xe erew t step I n

produci ng the pro&mmammlarﬁéieddemigéhtmyoma&% ‘take a(‘!’@éﬁtréd t he

viscosity control t@jquc imMRuuERs begmm{wrﬁieﬁ Qe | 1ﬂd1ptdle procedure.
The above operati g be e fecte

mt ur hou suj tabl e
t enper at ur es® wi t hi _ ‘I“él%!] qtso ﬂ:}\%" &Bﬁforas

desired, with the qarcmutscoﬂ imid/\/rﬁur \puth:adess roeft @i adeg,ulal:dlotas tiher fpkhe,
are added t he tergéq. %ctgt g{)et Iﬁﬁf‘s usua qquﬁ% %ﬁ: %l #Pidhelbj ectii on-

abl e | osses. The p pH w thin the
range of 7 to 10, penm:@kyéﬂ.g tgnzyme used is most stable. This is

_followed by agitation of the solution and the
'10. addition of adjuvants, such as, perfume and dye
which give the product its final Aesired properties.
' The protease and {\-amylase enzyme preparations are
then added to the solution and mixed therewith as
" the final step in producing the product liquid
15. detefgent composition. If desired the viscosity
control additive may be incorporated earlier in the

procedure.
The above operations may be effected at room
temperature, although suitable temperatures within
20. the range of 20° to 50°C may be employed, as
desired, with the proviso that when volatile
materials, such as perfume, are added, .the tempera- g;j
ture should be low enough so as to avoid objection-
able losses. The product obtained will usually have
'~ 25. a pH within the range of 7 to 10, and a density -
within the range of from 0.9 to 1.1, preferably from
0.95 to 1.05. The viscosity of the final product at
24°C will be in the range of 60 to 150 centipoises,
preferably'froh about 80 to 140 centipoises, and
30. most preferably from about 115 to 13> centipoises,



Wi thin.the range of fromO0.9 to 1.1, preferably fromO0.95 to 1.05. The
viscosity of the final product at 24C will be in the range of 60 to 150
ceng~90|ses preferably fromabout 80 to 140 centi poi ses, and 30. Mo gA
preferably fromabout 115 to 135 centi poi ses, 28. according to ' ;{

S

measurenents that are made wth a Brookfield viscosineter at room
tenperature. The present |liquid conpositions are efficient and easy tio
Conpare to heavy duty laundry 5. det er gent 2Bowder s, nuch snaller v
of the present liquids are enployed to obtain conparable cleaning of s
| aundry. For exanple, using a typical preferred fornulation of this

I,nvention, only about 60 grams or 1/4 cup of liquid is needed 10. . for a

full tub of wash Inaacbeaihgadbnﬂeayﬁeéaéhesmatnﬂravmwewifhvt“ ch the
wat er volune is. 15 litre g¥ and even | ess

75
(about 1/2) |s_needgﬁ°?%§i?}§an?63ﬂ£ﬂ§ ﬁﬁcﬁFnE§°mTFEEP #eUTBncent rati on
of the liquid detergentThe. presepbsliqnﬂdloompesﬁatbnmaate effioidéde order

of about 0.1% Usua tio e, L i [S Ln the
Ssh S0l uti on wi Tl ehi eb8F B6OREL! ! Obafbatd =§)‘W”% A 05°
0. 2% and nost Sor ef eﬂ&ﬁ?‘y‘gﬁﬁﬁrﬁ'aﬁéﬁﬁo nueh gmal rmltpmos Qﬁ theortions of
the various ConStlty?ééénﬁfliﬁﬁiQQQHfé ERpPPey e&'Q@ Gﬁﬂafﬁfﬁbﬁ§§¥5$ﬁ69|y

e.

Equi val ent results ¢ obt |ne sin I ons, of a nore
dilute fornulation 53?3? BE 4P afgflaéaﬁ??ngﬁ £bL%U|Y%;%ﬂd4tlona
packagi ng 25. and typicgtnpreféyrbd fesmutmuﬂemlcﬂttmis Toventton,

U _ ' only about 60 grams or;l/4 cup of liquid is needed.

10. for a full tub of wash in a top-loading automatic
washing machine in which the water volume is 1% to
18 U.S. gallons (55 to 75 litres); and even less
(about 1/2) is needed for front-loading machines.
Thus, the concentration of the liquid detergent
15. composition in the wash water is in'the order of
about 0.1%. Usually, the proportion of the liquid
composition in the wash solution will range from
about 0.05 to 0.3%, preferably from 0.08 to 0.2% and
most preferably from about 0.1 to 0.15%. The pro-
20, portions of the various constituents of the liquid
composition may vary accordingly. Equivalent
A results can be obtained by using greater proportions
of a more dilute formulation but the greater
quantity needed will require additional packaging
25. and will generally be less convenient for consumer
‘use. Also, more highly diluted products will be
more apt to freeze in cold weater, and may be more
subject to hydrolysis ‘and chemical changes on
. storage. =
30. The following examples are given to illustrate
| the invention.



use: Also, nore highly diluted products will be nore apt to freeze in cold

- weater, and may be nore subject to hydrolysis and chenical changes on

st or age. - 30. The foll owi ng exanples are given to illustrate the
|nvrnf?ﬁﬁ. 29. EXAMPLE 1 A I|qU|d detergent conposition (containing no\J
yme \_designed as conposition "A" was prepared at roomtenperature by

i ng(AYe follow ng conponents. 5. I n theggtated_proportions: Conponent

¢rcent Ethoxylated [ERR]” primary alédhol ~  32.0 (7 Mles
3l cohol ) Sodlunldodecyl benzene sul phonate . -~ 7.0 10.
bl am ne ) 2.8 Et hanol
el um for mat e ' ' : 1.0 15.° [ ERR] (conc.).
0.7 Optical brlghteners(l) EXAMPLE 10. 27 Dye(2)
0.01 Perfune A li uid deterﬁent composit13n3 cgﬂtalnwﬁ eho
horw.t e bri ght enér

bal ance (1) A m xture of Shormnte
manuf act ured by VePBRZmes )dpéﬁgPeérPPIF&HP°BFE§°PPB§) W&ﬁu?gePGFgé B
C ba-CGeigy. 25.° roomEtemperacnire byngikigg dhdefelientingoepapbheass B- U

(were formul ated by, 0d}a0 ¥atL8u5,35B¥ALSaR" PO

Component . : " Weight Percent
.Ethoxylated C12-C15 prim alcohol - 32,0
(7 Moles EO/mole alcohol :
' Sodium dodecyl benzene sulphonate 7.0 © s
10. o _ - o/
Triethanolamine - L 2.8
Ethanol ~ N 5.0
- Sodium formate ' | : 1.0
15. ‘Hy504 (conc.) B - . 0.7
o Optical,brighteners(l), ' 0.27
pye(2) - | | 0.01
Perfume ’ - 0.35
20. Water _ : _ _ balance

(1) A mixture of Phorwite RKH and Phorwite BHC

bfighteners'manufactured by'Veroné; bt

(2) Polar Brilliant Blue (PBB) manufactured by
- Ciba-Geigy.

25. Enzyme-containing liquid detergent ccmpositions

| B-U were formulated by adding various amounts of pro-
tease and alpha-amylase enzymes to the above-
described composition A. The enzyme concentration
'in each of the detergent compositions is shown in

, 30. Table 1, expreséed in terms of percent of enzyme



tease and al pha-anyl ase enzynes to-the above- described conmposition A The’
enzynme concentration in each of the detergent conpositions is shown in 30-
Tablte ,1, expressed in ternms of percent of enzyne 30. formul ati on baged
on fﬁé ‘wei ght of the conposition. The protease enzyne enpl oyed was a If [
enzynme fornul ation sold under the nane "Al cal ase"” by Novo Industries ‘Ej?
Copenhagen, Denmark having a concentra- 5. tion of 2.5 Anson Units per
gram of enzyme prepara- tion. The al pha- anylé@e enzyme enpl oyed was a
Li quid enzynme formul ation sold under the name "Ternmanyl" by Novo | ndustri es
havi ng a concentration of 120,000 Novo amnyl ase units per gramof liquid 10.
‘enzynme preparation. Test. Procedure A total of 6 cotton swatches, 3 stained
Wi th beef |iver bIoﬁdran&asienabaeddmonhtbeawe;gherefptheedbmpbsimibﬁﬁ 4
buckets of a Tergot t I r b e Cbnpany
A series of Iaunder?ﬂg Fggggaﬁgr%&§ 3@@@%@%&& SQS % ##ik%%;é+é urd
det ergent conpositi SATRHY ﬁFé@ﬁpéQl@lBﬂ@eArEhﬁnnéggh 'Alesbase bndiovo
Ter got omet er under thauéeﬂem 88 Csﬁénﬁagéhtlnaﬁmaeﬁ havifgli & &@ﬁ@éﬂ@fu
concentration ci %)éggtgn U rpm’
Agitation time: on "o 563 Units; ReF 874 of %%%am%m
[ERR] Water har dnestion. The alpha-amylase énzyhe ledp bpyedswas. a
calci um carbonat e Ajs hlieqeaflzphe t BSrifthes bliCsb 8t usidt ChES NELS

"Termamyl" by Novo Industries having a concentration
of 120,000 Novo amylase units per gram of liquid

hd io, enzyme preparation.
Test Procedure
_ A total of 6 cotton swatches, 3 stained with
beef liver blood and 3 stained with grass, were
placed in each of 4 buckets of a Tergotometer vessel
. 15, manufactured by U.S. Testing Company. A series of
1aunderin° tests were conducted using a different
liquid detergent composition from compositions A-U
_ in each bucket of the Tergbtometer under the
following test conditions:
20. Liquid detergent concentration 0.09%
Agitation. 100 rpm
W Agitation time o 10 minutes
Water temperature 120°F
Water hardness - About 150 ppm as
25. - : calcium carbonate

At the end of the wash, the test swatches were
rinsed in tap water and then dried. The percent
stain removal was measured by taking a reflectance
reading for each stained test swatch prior to and

30. axter the washing using a Gardner XL-20 Colorimeter,



ri nsed in tap water and then dried. The percent stain removal was nmeasured

30. . er tNe washing using .a Gardner XL-20 Col ori méter, 31. and the .
perc nf in renoval (% S.R).was calculated as follows: % S. R (Rd 5\5
aft el Wgshi ng) - (Rd before washing) 5. : (Rd before stalnlng)
- (RN mashlng) wherein "Rd before ma&h:ng" represents the Rd val ue
after- ng. The val ues of percent stain renpval cal cul ated 10. for
each of e three test swatches having a common stain were averaged for

each liquid detergent conposition tested. The results are shown in Table 1
whi ch sets forth tigd Pehé SpérEentS. &a{@rr@@@@apf(zr@ RiY glsdetergent

conpositions teste osptipns A-U) and he enzyne concentration of -
such detergent. con%ﬁ?‘ﬂ%én%gngs %‘Qi %LE 1 Corrpar atl ve Stain Removal with

e

Enzyme- Contai ni ng Det er gent, Conposi tions Wi ght - Weight %5
Conposition Proteagef |y [ FRka AU &S Shdantdhy! 21 (mee Bgdnddgy" blood

5, _ - (Rd before staining) - (Rd before washing)

wherein "Rd before washing represents the Rd wvalue
after staining.
_ The values of percent stain removal calculated )
10. for each of the three test swatches having a common QJ
' stain were averaged for each liquid detergent |
composition tested. The results are shown in Table
1 which sets forth the percentage S.R. for each of
_ the liquid detergent comp051tions tested
15, (comccSitions'A-U) and the enzyme concentration of
~ such detergent compositions. '



A ’ 0.0 0.0 42. 0 31.5 B

0.0 - 50. 8 37.6 10. C 0.4 0.
52. §_, 36.7 D 0.6 0.0 53.9 36.
0.8 " - 0.0 55.-5 36.1 F . 0.0 ' 0.
44.2 37.6 G | 0.2 0.2 55. 3 42.4
0.4 0.2 58.4 . 44.8 | 39 0.6 0.2
60.6 - 44.5 15. J - 0.8 €+ 0.2~ 60. 5
K 0.0 0.4 47.1 - 38.3 L
0.4 56.2 43.4- M 0.4 . 2448 0
45.0 N 0.6 . 0.4 . 63.3 4,
0.4 63. 2 '45.0 20. P ISBEL - 0.6
37.6 Q. 0.2 - Compafative StaDHl® Kemoval Qi% FEnzyme- 60
2367 T 57'5 0.8 42.1 Et?pﬁgining ﬁgéégggnt Cogﬁégig&gns U
0.0 0.8 ; 47.7  Welghet 5% (1) Wedght & epl ytic activity of
Al cal ase is 255 Anséempesitiorr Bpoteas: ,@An;dmam&)a; i%rStafin Removal
exanple, 0.2%of Alcalase in the |liquid detergent conposition corresponds
to a protease 30. enzyne activity of 0.5 Anson uni t§q§£ 2 x 2.5) per
100 .grams of detergent conposition. - 33. (2) The anyl-ol klivemcitivity of
Termanyl is 120,000 Novo anyl ase units per gram  Thus, a2 tra- Grass
A 0.0 0.0 42.0 31.5
i B 0.2 - 0.0 '50.8 37.6
N 10. C 0.4 © 0.0 - 52.8 36.7
S : D 0.6 0.0 53.9 36.8
E 0.8 0.0 - 55.5 36.1
F 0.0 0.2 44.2 . 37.6
G - 0.2 0.2 55.3 42.4
H 0.4 0.2 - 58.4 44.8
15 1 0.6 0.2 60.6 44,5
e J 0.8 0.2 60.5 44.1
K 0.0 - 0.4 47.1 38.3
L 0.2 0.4 56.2 43.4
M 0.4 0.4 ' 58.6 45.0.
N 0.6 0.4 - 63.3 44,8
0 0.8 0.4 63.2 45.0
20. 2 : o :
P 0.0 0.6 47.7 37.6
Q 0.2 0.6 55.4 " 41.3
. R 0.4 - 0.6 - 57.5 42,1
~/ .8 0.6 0.6 60.9 43.7
T 0.8 0.6 62.0 44.5
-0 - 0.0 - 0.8 47.7 36.5

25,
(1) The proteolytic activity of Alcalase is 2.5
Anson units per gram. Thus, a concentration of,
for example, 0.2% of Alcalase in the liquid
- detergent composition cdrfespbndSHto a protease
30. _ enzyme activity of 0.5 Anson units (0.2 x 2.5)
per 100 grams of detergent composition.



tion of 0.2% Termanyl in the_fiquid.deterggnt conposition corresponds to an-

[ ERR] --anyl ase .enzyne 5. . activity of 24,000 Novo anylase units (0.2 x
120,40 per 100 grans of detergent conposition. As indicated in Table 1,
t he et age stain renpval (S.R) achieved w th conposition A represent%J
th achieved in the absence of 10. enzynes-in the detergent .
conpd gn. Referring to the S R data foggthe beef liver blood stain, a
conpg gh of the S R -achieved with conp05|t|ons F, KK Pand U all of

. whic pnt ai n anyl ase enzynme, but no protease and are therefore not in

- accordance with 15. the invention, shows that cohp05|t|on P containing -
0.6 wt. % QOL- anyl OVIde t ro I N

achi evabl e with anyl‘as Pxetga ##r% ]Ir%és%fnf 185537 ]péitcic@ age
points relative to t heNcSzR amaa]lase afnixds Q.%t grame cfmee-d rameitra-

conposition A Siml Zé#a&fz alf(f”‘ﬁfr't 2L 110 chdd 1 ORI £ Rk ot rFtb %ut no

conpositions B, C, D contaln pro ase enzy
anyl ase, shows that. c AARR9eitko E QRS RATAS (B8 ObTanEkass RAZMRE t he

maxi mum | nprgyenent | ladt Fritpob44 y800 Wivo s TiSFSMBEN(T.2ix e, an
I ncrease of about 13. ggﬁfr E§Hﬂ2ﬂ¥€ts relat to the 42%)843Efch|eved
with enzyme-free conp 1 Yt %t‘? ?ﬁee‘F%ﬁRfr dPRR° Bhse and
?nyl a_sreblenz>1/nes for th’es r?ﬁ.cadteﬂ indfd:lmcbpushé%@ercenmgs smml dent
p?gggage Snd 0.2 1 éf églase enzyﬁéfggcdﬁﬁgi ondﬂ% to an anylase-
represents the R. achi in the absence of .
o . 10. enzymes in the detergent composition. Referring to v/
the S.R. date_for the beef liver blood stain, a '
comparison of the S.R. achieved with compositionms F,
'K, P and U, all of which contain amylase enzyhe, but
no ptotease'aﬁd are therefore not in accordance with
15. the invention, shows that composition P containing
0.6 wt. % Ol-amylase provided the maximum improvement
in S.R. (47.7%) achievable with amylase enzyme, i.e.
- an increase of about 5.7 percentage points relative
to the S.R. value of 42.0% for the enzyme-free
20. composition A. Simllarly, a comparison of the S.R.
“achieved with compositions B, C, D and E, all of
which contain protease enzyme, but no'amylase, shows -
that composition E cohtaining 0.87% protease provided
_ the maximum imprdvement in S.R. (55.5%) with
25. protease enzyme, i.e. an increase of about 13.5
_percentage points relative to the 42% S.R. achieved
~with ehzyme-free composition A.
s The synergistic interaction of protease. and
amylase enzymes for the removel of proteinaceous
30. stains is evident from Table 1. Thus, for example,
| composition G containing 0.2 wt 1'protease and 0.2



protease enzyne activity ratio of 24,000 Novo anylase units per 0.5 Anson
units) provided nearly the sane inprovenent in SR (relative to .
enzqgm-free 5. conposition A) as was achieved with 0.8 Wt % prote
conposition E.  From an econom ¢ stand- point, the use of conpositifon G
containing a mxture of enzynes. in accordance with the invention '
represents a substantial reduction in the reqguire- 10. nent for
jelatlvely expensi ve protease enzyne, as co@gared to comnposition
hi ghést percentage of stain renpval was achi eved with conposition
Specifically, the conbination of 0.6 wt % protease and 0.4 wt % 15.
anmyl ase in conposition N provided a greater than 21%increase in the
percent S.R for trﬂ;tﬂ<amykasg mnmﬂmga\&;anesmpwdéngr¢e eonpaylasen A

Thus, the 63.3% S. dEEﬂVi o X  Now@Nt |y hi gher
t han t he nBX|nun1S%h that tgégb St:nyatchleve mﬁgtep ent
conposi ti ons cont aidMHRSS SPWb“£5§§ c@rSW EﬂRPg&F}Vase

Ikr;e anyl ?se pr ot eaaﬂzeers?aﬂée imptﬁdﬂetmerrnatﬂm saR.s (rlelaeivesitbi eazymbsﬁ&eooo

vo anyl ase gnits nit r

I nteraction OF prot‘P %&A %I} nﬁs sé“’%’ﬁfyﬁ&‘ﬂq@ﬁ )6E§W| e eV| dent in

the S.R data for tpmpq;aras&gs in iompoBitdon &. e¥aop an ecopomici stand-

containing 0. 2% amg st anthe «Eé R tc%gﬁ;%stha\éﬁ% Rotead?dng 3UR3kRNEA! Y
ved "Wt t

hi gher 30. S. R t coul d be achle ergent . conposi - _t1ons

contai ni ng either ﬁﬁgﬁﬁﬁgﬁp%ﬁ IAnAcsordance, Nikhy fhe éﬁ??ﬁ§§°Pn°@ﬁér y

conposi tion. - 'represents a substantial reduction in the require-

~ 10. ment for the relatively expensive protease enzyme,
‘as compared to-composition.E."

The highest percentage of stain removal was
achieved with composition N. Specifically, the
combination of 0.6 wt 7Z protease and 0.4 wt %

15. amylase in composition N provided a greater than 21%.
increase in the percent S.R. for the blood stain
relative to enzyme-free composition A. Thus, the

- 63.3% S.R. achieved with composition N is signifi-
_ cantly higher than the maximum S.R. that chould be
~ 20. achieved with detergent compositions containing
. protease enzyme in the absence of K-amylase. The
LJ. - amylase-protease enzyme activity ratio of suéh
" composition N is 48,000 Novo amylase units per 1.5
. Anson units. - :
25. The synergistic interaction of protease and
_alpha-amylase enzymes is likewise evident in the
S.R. data for the grass stain.  Thus, for example,
'composition H containing 0.2%7 amylase and 0.47%
protease enzymes provided a substantially higher

30. S.R. than could be achieved with detergeﬁt composi-
tions containing either protease or amylase as
individual enzymes in the composition.

-



35. /CDAIMS 1. A liquid detergent conposition conprising a detergent and an
enzyme\m xX{ ure conprising an al kal i ne protease enzyme and an | ERR] - anyl ase
N el ative proportions such that the ratio ctlve\J
ifvities in the mxture is from about 4, 0&““"%““'"“”'5 Novo™
amyNes¢ unfts’of [ERR]-anylase per Anson unit of proteaseL the protease
“bei ny pregent in an anount to provide fromabout 0.25 to about 2.5 Anson
units 100 grans of 10. detergent conposiStion. 2. A liquid detergent
conposi tion conprising a detergent and an enzyne mixture conprising an
al kal i ne protease enzyne and an [ ERR] -anyl ase enzyne-in 15. relative
proportions such that the ratio of the resﬁEﬁEﬂEe’enzyne activities in the
m xture is from 12,000 to 48,000 Novo -anyl ase units of QOL-anyl ase per Anson
unit of protease, the protease bei resent in an ang rovide from
10 to 275 Anson’ units o, & dadiich Akt el gRmEPsItioRoRRBErEPoRe 3. A
det er gent conp03|t|datexgentmanajan1eﬂzmme hixtuze: whapeu51nbeadetergent S
present from5%to il enLgerl. | s;ql ai ned
in daiml, 2 or BJ];icr{c]I%cﬁ’\? frgr?l%gSe% g‘%%‘?‘ Q&a& EHQ% Ehg?mé ﬁ
36. 5. A det er gent*teHpos tﬂ”(ﬂi’%s“&“ﬁ P ﬁqhél"rythe fatic ot the

5. respective enzyme activities in the mixture is from
" about 4,000 to about 80,000 Novo amylase units of
U-amylase per Anson unit of protease, the protease

being present in an amount to provide from about
0.25 to about 2.5 Anson units per 100 grams of
10. detergent composition.

2. A liquid detergent com9051tlon comprlslng a
detergent and an enzyme miature ‘comprising an
alkaline protease enzyme and an O-amylase enzyme in

15. .relative proportions such'that~the.ratio of the
respective enzyme activities in the mixture is from
12,000 to 48,000 Novo amylase units of.d:amylese per
Anson unit of protease, the protease being present
in an amount to provide from 1.0 to 2,5 Anson units

20. . per 100 grams of detergent composition.,

3. A detergent composition as claimed in Claim
1 or 2, wherein the detergent is present from 5% to
75% by weight.
25, . _
_ 4, A detergent composition as claimed in Claim
1, 2 or 3, including.from 25% to 85%, by weight, of
water.

30.



one of Clains 1 to 4 wherein the ratio of the enzyne activities in the
enzyme mxture-is fromabout 15,000 to about 4 e units
OL- 2y anyl ase per Anson unit of protease, mnmumgm m’mﬂs pres
an armunt to-provide fromabout 0.5 to about 2.8 Aason wni s

of detergent conposition. 10. 6. A detergent conposition as c1
in any one of Clains 1 to 5 wherein the ratio of enzyme activities is
about 30,000 to about 40,000 Novo anyl ase uni3e, of [ ERR]-anyl ase per X
unit of protease. 15. 7. A detergent conposition as clainmed in any one of
Cains 1 to 6 including from20 to 40% by wei ght of a nonionic detergent
conpound. 20. "8. A detergent conposition as claimed in Caim?7,

wherein the nonionic dets[gentdggggggggi'5h§bg¥gf3hsgylgyéxﬂégQR%
clal med in any 25.

al koxyl ated [ ERR]. al kanol A deiergent conposition as

one of Jaims 1 to 8° Pﬁc?ﬁdﬁ?ﬁ;l’ﬁdin'?gt% Wherein idigmatdc af sheosngyme

det ergent conpound. aetlﬁndbeertnnthGXEﬁuynélkaﬁﬁtdﬂﬁﬁlﬁaim ﬁthQlﬁ19

wherein the anionic ggtgggegé &55“%“%ﬁ16655%3%§ $9l; _t of a
nyiden BotRost:

[ ERR] al kyl benzene sul phonat e n as
claimed in any>one ofRYiaFAsPar tAnsen \#aicth Qﬁ)rﬁra?mse'l nrdddhhtel proterem 3

to 15% by weight, ofisapreseit alkaiwlamdunt to prokide /fr%t abdeRt 0.5 to

composi ti on as cl ai gl £161Mhddn MELS A B §8e? i1 SOTRL 565 2

composition.

~

10. © - 6. A detergent composition as claimed in any

‘one of Claims 1 to 5 wherein the ratio o7 enzyme
activities is from about 30,000 to about 40,000 Novo
amylase units of u_amylase per Anson unit of
protease. '
15.
- 7. A detergent composition as claimed in any

- one of Claims 1 to 6 including from 20 ﬁo 40% by
weight of a nonionic detergent compound.

20. 8. A detergent composition as claimed in Claim
- 7, wherein the nonionic detergent compound is a
water-soluble C3-C3 alkoxylated Cjg-C;g alkanol.

‘9. A~detergent éomposition_as claimed in any
25. one of Claims 1 to 8 including from 4 to 12% by
- weight of an anionic detergent compound.

10°. A detergent composition as claimed in Claim
9, wherein the anionig-detergent compound is a water
30. soluble salt of a C309-Cis alkyl benzene sulpionate.



alcohol having 1 to 4 carbon atonms and/or a | ower polyol having 2 to 3

carbgr atqQns. 10. 13. A detergent conp05|t|on as clainmed in any one
- of ‘ to 9 which contains, in addition, fro ;
wei S of a viscosity control agent. 15.

conpof )h as claimed in Claim13, wherein the VIS M MWWMHIHem
cornfphisgsija wat er-soluble formate salt and/or dlbas rmul a

(¢ - 2 wherein nis'| to 6. 20. 37L5. A detergent conposition

d in any one of Clainms 1 to 14 which, in addition, contains from.
% by malght of an al kanol am ne. 16. A detergent .conpgsition as
claimed in any" 25 onetlof & fekergans rPonpRsisien As cieiged: iBnapre

aE:t i vit : es i's fromaouws 311&#1@& t10 bt M&O&ommnawhasadaﬁt&anof
0(.-anyl ase per Ans t. 0 [0 rgent

conposi tion as cl’ al%;dﬁ’@ ﬁ tb&ﬁé'%ellgg‘qt hc?fnon 8H|e(’:: e é?’gg'nt conpound
Is a poly- ethoxylated Cl2- C15 alkanol having from3 to 12 ethyl ene oxide

aLOUpS pSL ”DBQI'_ 38t1ﬂ13 Radgﬂé¥'C12 BQQPEQna%SCQEahQEdlhﬂcgk?hn19
ereln e anl oni c e a Or a enzene onat e
1o. A det or gont conosi TIHPLR theh ARses pi&azeh ompgiars & LAMBFoRoRo

al kanol is ethanol akcchol )&tayrmg)fl eidwahcdarm atomsopaddoxr 301oﬁedet er gent
conposition as Cle“ﬁﬁ%&df‘ﬁgéde:HJto ’cégﬂ%QEEQoBQQ vi scosity control

agent is sodium
10. 13. A detergent composition as claimed in any .
one of Claims 1 to 9 which contains, in addition,
from about 0.5 to 5%, by weight, of a viscosity
control .agent. '

15. 14. A detergent composition as claimed in Claim
13, wherein the viscosity control agent comprises a
water-soluble formate salt and/or dibasic acid of
the formula (CH3),(COOH)2 wherein n is I to 6.

200 *15. A detergent composition as claimed in any
-one of Claims 1 to 14 which, in addition, contains
from 0.1 to 5%, by weight, of an alkanolamine.

16, A.detergent composition as claimed in any
25. one of Claims 1 to 15 wherein the ratio of enzyme
activities is from about 30,000 to about 40,000 Novo
amylase units of {-amylase per Anson unit of
protease. -
30. 17. A-detergent composition as claimed in Claim
-7 yherein the nonionic detergeht'compound is a poly-
- ethoxylated Cj;3-Cjs5 alkanol having from 3 to 12
ethylene oxide groups per mole.



formate. 21. A method of |aundering conprising contacting stained and/ or
~soiled fabrics to be 15. laundered with a |liquid detergent conposition as

cl aiyggd in any one of aims 1 to 20. 22. A I|qU|d—aETE?ﬁéﬁT—tUnposr%+on as
claimed in aim1l substantially as described with Hm

one of- the Exanples. 23. A nethod of |aundering as ﬂﬂﬂ
substantially as described with reference to_any one*of¢the @xanp
24. Ap--enzynme-containing |iquid detergent co§§05|t|on conprising: (a) fr
5 to 75% by weight, of one or nore detergent surface active agents

sel ected 30.

!&0 any

from nonionic, cationic, anpholytic and zwitterionic

detergent conpounds; 39. (b). fron125 to 85% by weight, of water; and
(c) an enzyme mixture c&ﬁS|sA|dgtergentlabhpoeltaunahkaélaﬁmadOiﬁaGBeﬂﬁZynE
and an [ERR] -anyl asg e n I hat

rati o of the respec?lvg%é%§§#etag ?hi¥§1 8?9&%%83§1§$u?eﬁ 2 144 ﬁ?ébout
4,000 to about 80, Oﬁékmévbe&ﬁﬁpasé“&HhPEaﬁﬁ-[ERR] anyl ase per Anson unit of
prot ease, the protease being present in an anmount to provide from about 10.

0.25 to about

Al 1 f t t
.5 Anson gnltgeggﬁﬁgggngoﬁggpgsigf erggncla gggsinlgfaim _

An enzynmne- contalnlng i

L1

10.

15.

20.

25,

39.

11, wherein the lower alkanol is ethanol or a
mixture of ethanol and isopropanol.

20. A detergent composition as claimed in Claim
13, wherein the viscosity control agent is sodium
formate. o

21. A methodfof_leundering'comprising
contacting stained and/or soiled fabrics to be

laundered with a quuid detergent composition as
- claimed in any one of Claims 1 to 20.

22, A liquid detergent composition as claimed
4in Claim 1 substantially as described with reference
to any one of the Examples. '

23. A method of laundering as claimed in Claim
21 substantially as ‘described with reference to any
one of the examples. :

24. An enzyme-containing liquid detergent
composition comprising:
(a) from 5 to 75%, by weight, of one or more
- detergent surface active agents selected
from nonionic, cationic, ampholytic and
zwitterionic detergent compounds;



sition consisti ng'es'senti_ally of 15. (a) from20 to 40% by weight,
of a nonionic detergent conpound consisting essertd : ter-sol uble

RR] al koxyl ated [ERR] al kanol; (b) from4 to 12% by wei ght, of an "L}
anjoni ¢ 20.-, . det ergent conpound consi stlggwﬂ,;mmﬁ"”llmﬁma S
‘Asoluble salt of a [ERR] al kyl benzene sul ph c | RLOnal to 15%
. Weilght ,- of .a | ower al kanol - sel ected from | ower nmono- al cohol § havi ng 1
' o to 4 carbon atons, a |ower pol3®! having 2 to 3 carbon atons
xtures thereof; (d) fromO0.5 to 5% by weight, of a viscosity control
agent consisting essentiall'y of a water-soluble formate salt; 30. (e)
from35 to 65% by weight, water; and  40. (f) an enzyne m xture )
consisting essentially pb)afrahkzd i 8 F59] G\P WSIGHHE G haterOl =@/ | ase -

enzynme in relative proppr{ions such that, the rati,0o .aof the respective enzyne
aCtivities in the mxtuf@ | S8 RANEE JRERLITR FIHP HIARS RPN dhl ace
units of [ERR]-anyl ase per dmsalkahine prorersnsmzyme gndteande-dmilage
present in an anmount to progﬁ%grﬂmpgggi& 2&3‘&&@1% ?sAéHAt q._?gets
ne an 0

per 100 grans 10. of ‘detergent conposition. 26.5 et ho .
| aunderi ng corpri si ng cont aE2%Ry Ut SRR viqY Rty itd afe in
l'aundered with an enzyme- cottieimixgateé o8 dExlai afigary 4,@QWo about

80,000 Novo amylase units of &~amylase per

Anson unit of protease, the protease being
' present in an amount-tb provide from about Ty
- 10. | 0.25 to about 2.5 Anson units per 100 grams ~
| of detergent cc.uposition.

25.. An enzyme-containing liquid detergent compo-
sition éonsisting-essentially of
1i5. -p(#) from 20 to 40%, by weight, of a nonionic
' detergent compound consisting essentially of
a water-soluble C3.C3 alkoxylated C;09-C;g
alkanol; : '
(b) from 4 to 12%, by weight, of an anionic
20. detergent compound consisting essentially of
a water-soluble salt of a Cjp-C3s5 alkyl
benzene sulphonaﬁe;_ o :
(c¢) from 3 to 15%, by weight, of a lower alkanol
selected from lower mono-alcohols having 1
25, to 4 carbon atoms, a lower polyol having 2
. to 3 carbon atoms and mixtures thereof;
(d) from 0.5 to 5%, by weight, of a viscosity
' control agent consisting essentially of a
. water-soluble formate salt;
30. (e) from 35 to 65%, by weight, water; and



15. Z1ion conprising: (a) from5 to 75% by wei ght-—ef—one—ornore
det er.gent surface active agents sel ected from ani onic, nonionic, cation

anphol ytic and zwitterionic detergent conpounds; i,l! IJII I“HHII!B'ES to © _
85% by weight, qof~-water; and (c) an enzyne m xtur tiallysd

of an al kal i ne pr.otease enzynme and an CL-anyl ase enzyne in r'el ative
proportions such that the ratio of the fespective enzyme activities in 29
the mixture is fromabout 4,000 to about 80, @0Q Novo anylase units of
JERR] - anyl ase per Anson unit of protease, the protease being present in a
anount to .provide fromabout 0.25 to about 2.5 Anson units per 100 grams

30. of detergent conposi.tion. +41. 27.- A nethod as clained in

€ ai m 26 wherein the I'iquix aieteefz@w XS EbﬁllQQﬂﬁbSESSSEQEQiIi\' by of
(a) from20 to 40% by wei gh \ﬁ}k@? .noni_oni c “det ergent co n‘gfgﬁlfl sting
essentially of 5. 8 BSCEPERRED V??Sx?f‘

al kanol ; (b) from4 to 12% qnzxmagyu raﬂataweaprgppctﬂenergeqh thapotinel

Con5|5t|n9 essentially of a pM&atiQ) o0l Qe%%EEtheaeE49m21§c€i3Y£149 in
benzene sul phonate; (c) from3 tq 15% wer al kanol

sel ected from the group const I‘Hd‘td‘frea J‘I &Pg‘nﬁmu’él éoﬂgP RAvAPUE to 4
carbon atons, a.l ower pol yolammmgro:m ram?laaebumts of X-amylase per

Anson unit of protease, the protease being

_ present in an amount to provide from about
A 0.25 to about 2.5 Anson units per 100 grams
' - 10. of detergent composition.

'26. A meﬁhod of laundering comprising contacting
stained and/or soiled fabrics to be laundered with
an enzyme-contalnlng liquid detergent composi-

15. tion comprlslng.
| (a) from 5 to 75% by welght, of one or more
detergent ‘surface active agents selected
from.anionic, nonionie. cationic, ampholytic
) Iand"ZWitterionic'detergent.compounds:
20. ~ (b) from 25 to 85%, bf weight, of water; and
(c) an enzyme mixture cohsisting essentially of
Y ~ an alkaline protease enzyme and an {-amylase
enzyme in relative proportions such that the
ratio of the reSpective enzyme activities in
25. : _ the mixture is from about 4,000 to about
' 80,000 Novo amylase units of ®-amylase per
Anson unit of protease, the protease being
present in an amount to provide from about
0.25 to about 2.5 Anson units per 100 grams
30. - of detergent_composition. '

P



15. o atonms and m xtures thereof; (d) fromO0.5 to 5% by'meight of
‘@ viscosity control agent consisting essentlally of -a water-soluble formate

salt, rom35 to 65% by weight, water; and 20. (f) an enzyne \43
m xtt ansi sting essentially of an al kaline protlmﬂmmﬂlﬂﬂ"ﬂmw

[ ERR] ase enzyne in relative proportlons such t he
resp ¢gnzyme activities in the mi xt ur e4Ls from afout 4009 t about

25. " 80,000 Novo anyl ase units of [ERR]-anyl ase per Anson unit of

pr ot €a he protease being present in an anount to provide from about
0.25 to@bout 2.5 Anson units per 100 grans of detergent conposition. 30.:
27. A method as claimed in Claim 26 wherein the ’

l1iquid detergent composition consists essentially of
(e) from 20 to 407, by weight, of a nonionic
detergent compound consisting essentially of
5. : a water-soluble Cz-C3 alkoxylated Clo-Clg
alkanol;
(b) from 4 to 12%, by weight, of an anionic
detergent compound consisting essentially of
- a water-soluble salt of a Cyg-C15 alkyl
10. benzene sulphonate; | | U
(¢) from 3 to 15%, by weight, of a lower alkanol :
selected from the group consisting of a
lower mono-alcohol having 1 to 4 carbon
atoms, a lower polyol hav1ng 2 to 3 carbon
15, atoms and mixtures thereof;
. (d) from 0.5 to 5%, by weight, of a viscosity
- control agent comsisting essentially of a
_ water-soluble formate salt,
(e) from 35 to 65%, by weight, water; and
20, (£) an enzyme mixture consisting essentially of
an alkaline p_rotease'- enzyme and an oL-_lamylase
enzyme in relative proportions such that the
| ratio of the respective enzyme activities in L
the mixture is from about 4,000 to about |
25, -~ 80,000 Novo amylase units of g-amylase per
Anson unit of protease, the protease being
‘present in an amount to'prOVide from about
0.25 to about 2.5 Anson units per 100 grams
of detergent composition.
30. '




