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"STABLE SO L RELEASE PROMOTI NG ENZYMATI C LI QUI D DETERGENT COVPCSI Tp\q\'l“{ :'Iﬁq\ 8
present invention relates to stable liquid 5 det er gent
conpbsitions. More particularly, it relates to such conpositions whic ‘(’
contain effective proportions of several detersive conponents and whi ch
contain a stabilized soil rel ease pronoting pohymer which deposits on
pol yester and pol yester blend 10 mat eri al s during washi ng thereof
and pronotes the rel ease fromthem of subsequently applied |ipophilic
soils. Such conpositions al SSTXBDEaSOIENRENEASE 2ROMOTUNGE SHZYMATIC
bri ghtener(s),. for their known pLDP@IDI PETERGENTUCPMPOSIPION" he
conpositions are physically and 15 . functional Iy stabl e upon storage
despite the fact that other liquid detergent conpositions containing sone
such conponents have been found to be unstable. This application is
directed to what is ref &hedresert aginventiap" rplatiest bonsaaible tliguiy 2

cup 20 s theiRfe dfeddcoms OB & $HAEJC MBra PAPBivailir1g,mMghi ne that
contains a nornmal wash Ioad(éﬁgga% 3.5 kg%gof Iaqurx i n abqut 65 litres of
wash water. Liquid i@kttt BRBROBLPEBPEIWREFD: FANRALR £ LcBive -
househol d | aundry iprepodtnioves b figs@Pe 881 deflershebi nempoart tsaaingu s hdieth
detergent s have CoRGHHIh S 2h4ROUAR OLLERaBURrBholi hoodifrer
enzymatic activity Was 1'ost” on storage). e enploynment of copolfymers ~of
pol yet hyl ene t er eplitigitatdergni poI 9o xpolpestest apfenrelyesssit kdeade in
detergeny conpositigdterdials during washing thereof and promotes the
release from them of subsequently applied lipophilic

soils. Such compositions also contain enzyme(s) and (

N

'

fluorescent brighbener(s), for their known properties,
and surprisingly, the composibiphs are physically and
15 functionally stable upon storage despite the fact
bhat other liquid debergent composibions containing
some such components have been found to be unstable.
This application is directed 4o what is referred
8o as a "1/2 cup" product, meaning shat 1/2 cup
20 thereof is the normal charge 8o a home washing
machine that contains a normal wash load (about 3.5
kg) of laundry in about 65 litres of wash water.
Liquid detergenhé have been employéd for the
washing of household laundry items in washing
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soil release pronoting agents has been described in various patents, anong
whi ch may be nentionéd British Patents 1, 154,370 and 1,377,092, and U. S.
Pat ent s <3, 962, 152; 4, 125,370 and 4, 132, 680. Liquid detergents 10.

cont ai niwg-the above-nentioned type of soil release pronoting polyner are
described in U S. Patents 4,125,370 and 4,132,680. In both such patents,
however, the liquid detergents described are not of the type of the present
i nventi on because those other 15. patents contain triethanol am ne and/ or

i oni zabl e water soluble salts in such proportions that they would tend to
destabilize liquid detergents containing as a soil release pronoting agent
the copol yners used in conposi tions . of the present 20. I nventian

t he, .
and/ or destabilize sucﬂaggFPePeléagevﬁfdﬁﬂﬁiﬁ@c FELIGRES HRYSe CMbRLNRS
t he pol yner to separ at enkyasst lfalehbaghc offtencmiuahawd/ allnaf the terdzgmtic

effective for pronoting Ll L€ S n_Liqui tyerg S ¥§%F e to
| ose 25. activity on sg8?§82tgnF§§s§?F§kai%ggga g)ﬁy gg%ﬁaj sdl éﬁ:ggb.
sodi um format e. Howevecopodvmessl of poAvetdydenealtieriepd thiad atkep Andndo Ly Ny -

rel ease pronotingsagengenyliehld t@rapHenalakkt in0aRRYent! coipdditiidhs as
detergents of the present _invention, and such 30. destabilizatjon af the

soi | rel ease pronotingSQ4dnfeleage propofdng,poents, Peemh degcrddnd: i
| ower al kanol - ami nes @arisubesphkentsl,, anotly &hich mayamel mEntd onEdA)Br iznich

byt SEey o ReRRrkS Ylashia ® SRR 07 M g0 8 bRt
_ 3,962,152; 4,125,370 and 4,132,680. Liquid detergents
10. containing the above-mentioned type of soil release
W ' promoting polymer are described in U.S. Patents
4,125,370 and 4,132,680. In both such patents,
however, the liquid detergents described are not of
_ the type of the present invention because those other
15. patents contain triethanolamine and/or ionizable
water soluble salts in such proportions that they
would tend to destabilize liquid detergents
éontaining as a soil release promoting agent the
. copolymers used in the compositions of the present
20. invention and/or destabilize such soil release
promoting polymer on storage, causing the polymer to
separate from the other components and/or making it
less effective for promoting soil release.
— - .In liquid detergents enzymes tend to lose
25. activity on storage unless stabilized, as by certain
salts, e.g. sodium formate. However, such salts tend
to destabilize the copolymer soil release promoting
agent, which is a desirable component of the liquid
. detergents of the present invention, and such
30. destabilization of the soil release promoting agent



detergents, such as sodi um hi gher al kyl benzene sul phonates, can sonetines
have destabilizing effects on the soil rel ease pronoting polynmers and on
the enzymes of the present conpositions. Therefore it 10 was sur pri&iing
that the liquid detergents of the present invention could be nmade”tg/ st abl e
non- separating form with the various fungtional conponents thereof stil
being effective after storage at el evated tenperatures. 15 I n
accordance with the present invention a stable soil rel ease pronoting
enzymatic liquid deter- gent (of the 1/2 cup type) conprises (A a
detersive proportion of _a_nonionic detergﬁnt, 20 (ﬁa a %ﬁ%?%%?“t
suppl enenti ng ahd PFBEF&EALEN: SEYRER: AR NEUBFESNOSR OF it Fadtiifnot-
proporti on of aamimnesnoec sallpbatae reofsulspiednatsed riemthastalamimgani ¢
detergent, (O lluorescen I ni r oRQLLI Q 25 or escent
bri ght ener, (:»‘§E§3r|aP Iggéggézg%bﬁiﬁ%qﬁng%[cio%%bgﬁgﬁgfiﬁﬁ#%lease
pronot i ng pol yneresenggl p&t Wpishe shoudghbralayrddedd Feoprdidshiqithe
terephthal ate, HELsBn@2 iheeR6l¥nly WaGARY oPfa 197y ¥R rYafifd GrAinid0 to
enzymati cal |y hydrol yze protei naceous gnd/ or, anyl aceoys soils on- fabrics
duri ng washi ng Fﬁ@FéGP“ﬁF?hSHﬁhadﬁeéﬁglﬁﬁ%%ﬁﬁge§ol i£;1Qﬁn%ﬁRﬁ1liquid

det er gent conposufllphbnate)s,f cam isomexdmes dfavedcdestabiliyi 2imgytef fdctandi um
formate as a Stggihhée%ogﬁrrEHQaSe %romohing-pblymers-and on the
enzymes of the present compositions. Therefore it

10 was surprising that the liquid detergents of the
present invention could be made in stable non- _
separating form, with the various functional o
components thereof still being effective after
storage ab elevated temperabures. '

‘15 In accordance with the present invension a
stable soil release promoﬁing enzymatic liquid deter-
gent (of the 1/2 cup type) comprises

(A) a detersive proportion of a nonionic

- detergent, _ '

20 (B) a detergent supplementing and fluorescent
brightener substantivity increasing proportion of an
anionic sulphabted or sulphonated synthetic organic
detergent, ' '

(C) a fluorescent brightening proportion of a

25 fluorescent brightener,

(D) a soil release promoting proportion of a
soil release promoting polymer of polyethylene
terephthalate and polyoxyethylene terephthalate,

(E) 0.02 to 0.1% by weighbt of enzyme sufficient

30 - 80 enzymatically hydrolyze proteinaceous and/or
amylaceous soils on fabrics during washing thereof
wibh an agueous washing solution of such liquid

9

detergent composition,
(F) from in excess of 2% to 5% by weight of
sodium formate as a skabilizer for the
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enzyne(s), and as a buffer for the detergent conposition, which preferably
acts to maintain the pH on storage at values no |lower than 6.2, and an
aqueous-nedium in which the pHis maintained at no 5 | ess than 5.8
prefer%b{y in the range of 6.2 to 6.5 after storage, in which the viscosity
Is maintained in the range of 50 to 150 centipoises, and in which there is
present substantially no triethanolamne i.e. none or less than 0.2%
t hereof, and no nore than 10 a total of 10% of**water sol uble ionizable
salt material. In sone fornmulations within the present invention the pH (on
_storage) nmay decrease to a value in the range of 5.8 to 7.0 w t hout
destabilizing the copolyner, the enzyne(s) or the fluorescent 15
bri ght ener, dependi ngengypalisleonantdi 88 8f baffierc Sogondie sedexgandsent .

However, it is prefergggpbBabibh, @hiBht gee@e%abqg?aeursa%enﬁricﬁeatid She pH
hi ghly preferred that such gH_be in the 6.2 tﬁ 6. rggge. |.dea dy, It
shoul d be as close to®B. $82Z3f8saPpiValigs npj dQ¥SE 8RAY Ry 2an@nd an
precipitat}on of ?ny hhqubgsdmbd&gﬂntinon&ﬁbhrﬁnb,pfudh mainhaimeid ke nay .
In one preferre or t [.nygeRt | soQil T se pr.onpti n
enzymatic quuig detgpgéﬁthggﬁpgrgegggggrghig ?n(ﬁfe f§5§%%§§y5W3?5ﬁ1 dP a
noni oni ¢ detergent, (Bftercshbyadeighn whigh aheonNiscosipyoist a@inpained c

1 Sorescent bright enei™ e 2aR8ECHE, B0, 48 1307GeRhaBRIHea) Andtin which |
of a soil release proﬁbFFﬁgiﬁoPﬁﬁﬁg“gfsBBFﬁéPﬁﬁPéﬁ@ Por SrisfhaReiedingg

pol yoxyet hyl ene terepltkal abfe or less than 0.2% thereof, and no more than
10 a total of 10% of water soluble ionizable salt
\_ material. In some formulations within the present
invention the pH (on storage) may decrease to a value
in the range of 5.8 to 7.0 without destabilizing the
copolymer, the enzyme(s) or the fluorescent
15 brightener, depending in part on which of such
components are presenbt., However, it is preferred
that it be in the 6.2 %o 7.0 range and it is highly
preferred that such pH be in the 6.2 t0o 6.5 range.
Ideally, it should be as close to 6.2 as possible
20 without causing any precipitation of any liquid
debergent constibuent, such as the brightener.
In one preferred form of the invention a stable
soil release promoting enzymatic liquid detergent
— comprises '
25 (A) 10-20% by weightt of a nonionic detergent,
{B) 2-6% by weight of an anionic sulphonated
synthetic organic detergent,
(C) a fluorescent brightening proportion of a
fluorescent brightener,
30 (D) a soil release promoting proportion of a
soil release promoting polymer of polyethylene tere-
phthalate and polyoxyethylene terephthalate,



4a. (E) 0.02 to 0.1% by wei ght of enzyne sufficient to enzymatically
hydrol yze protei naceous and/or anylaceous soils on fabrics during washing

t hereof wi th an aqueous washi ng solution of such liquid deter- 5 - ~gent
conposition, (F) fromin excess of 2% to 5% by wei ght of sodiumforntée as
a stabilizer for the enzyne(s) and a buffer for the detergent conposition,
and an aqueous nedium in which (on storageda.the pHis 10 mai nt ai ned at
6.2 to 7.0 and the viscosity is nmaintained in the range of 50 to 150
centipoises, and in which there is present substantially no triethanol -
amne and no nore than a total of 10% of water sol uble ionizable salt

material, including aypni ¢l uo P! Pd 05P!wEIELE OFk UL PREPLRE EALLBRRON

various synthetic organicenonionic detergents Of satis actoré physi ca
characteristics i SRZYMIGIcRELY | hedERl Ee cRRORALARFSAUDr BRALPE of

et hyl ene oxi de angmpl£pededesexisleom tdbeded @ihehg2PashiAgdahet8of
hydr oxyl - cont ai ni.ng .bases, 'such as qﬁil ghgnol and Cko-%yfe algogogs, for
best results it iS-H HF APISIET MRAEHIAT TREURHAR 0RF SUsRef jahtdpdenet-
condensati dh prodyexit cfomppdd teiwen oxi de and hi gher linear or fatty al cohol.
I'n such products the hignerean iﬁﬂéigggsigfo%%1Q°t9%29%cgépgﬂuaggns,

16 ca ' r

preferably 12 to 15 or carbon atons, and the nontonit det ent 30 5.
contains from 2 t¥FReiigIate 3§ e fRbLLIFRF FOr cbhe enzyme(s) and

a buffer for the detergent composition, and an
agueous medium, in which (on storage), the pH is
10 mainﬁained.at_G,Z to 7.0 and the viscosity is o
maintainéd in the range of 50 &o 150 centipoises, and '\)
in which ghere is p:gsent_supshantialiy no tGriethanol-
amine and no more than a tottal of 10% of water
soluble ionizable'salh material, including anionic
15  detergent and sodium formate.
Although variohs synthetic organic nonionic
detiergents of satisfactory physical characteristics
may be utilized, incl@ding_condensahion products of
ethylene oxide and propylene oxide with each other
20 and wihh'hYdroxyl-containing bases, such as nonyl
phenol and Oxo-type alcohols, for best results it is
highly'prefe:red that the nonionic detergent be a
condensation ptoduch of ethyiene oxide and higher
linear or fatty alcohbl. In such products the higher \/
25 alcohol is of 10 to 20 carbon atoms, preferably 12 to
15 or 16 carbon atoms, and the nonionic detergent

30



prefbrably 3 to 20, and nore preferably 6 to 11 or 12. Mst preferably, the
rnoni oni ¢ detergent will be one in which the higher alcohol is of about 12
to 15 %, or 12 to 14 carbon atons and which contains from6 to 11 or 7
to 11 meties of ethylene oxide, e.g. 6.5 or 7. Anong such detergents are

Al fonic (Registered Trade Mark) 1214-60C, sold by the Conoco Division of
E.|. DuPont de Nempurs & Co. Inc., and Neodols 18. (Registered Trade Mark)
23-6.5 and 25-7, available from Shell Chem cal Conpany. Anmong their
especially attractive properties, in addition to good detergency with
respect to oily and greasy soil deposits on goods to be washed, and

excel l ent conpatibiliéynwaihs 1Brohh2 06! 30eetRyleheasriagegkoupadpRZ RS,
of the present invention. are cogp tig#ly méth t he variOUﬁ}otger Cﬁ onent s
of the present Iiqui dPHEFRFRRAY oﬁ%o ti 3R BAHe| BREERERRLY 8c68i §p°f
stability in aqueous had afestuprefevablyc tbeuhonneni20detergentThéll be
ani oni ¢ det er gent CQWBHQeﬁ+ ﬁ%ié ethégﬁfgﬁgft§ig89810gﬂp8§'SBBHE.gE tBe1s

pr esent invention is a su te or onat e synt. etic or ganl
detergent. For Si-npli®¥Ft¥2stehl4scrphancatand/ andsuhpabnapesainst Ergenbsto

are designated "sul phipneat Bdto ThemsPesUSES HtngubRB(BRIAESIedgl e6U8NbE
i ncl ude the |inear hlgher aIK&Ibe zepe sulghonates glean ?ulghonate and
* §f

paraffin sul phonat es, ’ and®RPRFeFUsR IGLeFeBRbR abephLfaRicy rSEEEE
al cohol pol yet hoxyl atBradé phatley 12143600, 38ckdhbyytheoQpaocpr biedialhby 3£t o

o b o Ty AT blE: ) BRFLRS g M QOlEL 2°ES0!SRLC, and Bons
0. (Registered Trade Mark) 23-6.5 and 25-7, available
U _ from Shell Chemical Company. Among their especially
attractive properties, in addition to good detergency
with respect to oily and greasy soil deposits on
goods to be washed, and excellent compatibility with
15, the polymeric release agents and enzymes of the
present invention, are compatibily with the various
other components of the present liquid detergent
compositions and long term viscosity stability in
aqueous and agueous alcoholic solutions.
20. The anionic detergent component of the liquid
detergent compositions of the present invention is a
sulphated or sulphonated synthetic organic detergent.
For simplicity such "sulphated and/or sulphonated"”
L detergents are designated "sulph(on)ated". The
— 25. useful sulph(on)ated detergents include the linear
higher alkylbenzene sulphonates, olefin sulphonates
and paraffin sulphonates, and higher fatty alcohol
sulphates, higher fatty alcohol polyethoxylate
sulphates (of 3 to 30 ethoxy groups, preferably 3 to
30. 15), monoglyceride sulphates, and other acceptable
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satisfactory detersive properties and stabilities in the |liquid detergent
conpositions of the present invention. Such products will normally contain
ab | i pophilic noiety which includes a higher aliphatic group, of<#hich
groups the nost preferred is higher linear alkyl. Such al kyl group vik&l
normal ly be of 8 to 20 carbon atons, preferably being of 10 to 18, e.g. 10
to 14, carbon atons, e.g. lauryl, nyristyl o6.10 cetyl. Wiile it is
often preferred to utilize alkyl groups derived-fromnatural fats and oils,
synthetic products are al so useful and often are interchangeable with those
derived fromnnatural sources. In sone instances branched al kyl groups are

15  useful but ngHdreddimd FOSEL Wi Sha Bl &blé NS@ipR({osyaseanbtal |y |inear
will be preferred. It is a feature of the present |nvgnt#o§.tht al t hough
t he mentioned det$% aclery Ve RRARRFS19F 3pd BPRREALAFRENLP AN nes

to pronote solgMﬁhé)aiquidmﬂéﬁbrgegﬂummmpomﬁmiumslafkahé peegéngalts
pref erably sodi ugpaldes ol © QWY | 6 Silldds 501 HP! fotRa Pt NcdRdhan! 8 L he
t t o) e clear pro

formul ati ons of e present invention So as na ucts which

are stabl e ®n st ckippehbhbioraioieth Yinich bmeledesa kigherappibmhahies, as
wel | 25  as theigrdupftoPnMic@etidvdipLSahd NoSOi préfbered@ P5ORDEHEY

B e o T Eret NV EE AR R Rl 61 20 PR P
i nvention and is te@kidcatihen fatoms\ashr SPe rabhby ebeingt af niGgadbhes,
‘;?t ergent(s) ont Oe.sé’.”tﬂ?td& Pf 9 S P! YGRS & &1 QT OVSuPPL e ht EsufEPEE @l 1Y
_ 10 cetyl. While it is often preferred to utilize alkyl
groups derived from natural fats and oils, synthetic \i)
products are also useful and often are -
interchangeable with those derived from natural
sources. In some instances branched alkyl groups are
15 useful but normally those which are linear or
substantially linear will be preferred. 1t is a
feature of the present invention that although the
mentioned detergent salts may be of ammonia or of
certain alkanolamines to promobe solubiliby in the
20 ‘aqueous medium, alkali metal salts, preferably sodium
salts, are sufficiently soluble in such media in the
formulations of the present invention so as to make
clear products which are stable on storage and -
maintain their atbractive clear appearances, as well W/
25 as their functional activities. -
The soil release promoting polymer is a polymer
of polyethylene terephthalate and polyoxyethylene
terephthalate which is soluble in these compositions
of the present invention and is depositable from wash
30 water containing the detergent(s) onto synthetic
organic polymeric fibrous materials, especially



pol yesters and pol yester blends, so as to inpart soil release properties to
them while nmaintaining themconfortable to a wearer of clothing nade from
such.nﬁ?e(ials, and not preventing or significantly 5. i nhi biting vapour
transni ™€ on t hrough such clothing. Such polyners have al so been found to
possess anti-redeposition properties and often assist in renoving stains
fromsubstrates. They tend to maintain soil, especially oily or greasy
soils, 10. dispersed in wash water during washing and rinsing, so that it
is not redeposited on the laundry. Useful such products are copol yners of
et hyl ene glycol or other suitable source of ethylene oxide noiety,

pol yoxyet hyl ene gl ycqloBpebtidd £ RNdabd Gyt &k O1dmas SUsd abs etéoﬁrﬁﬁgref sbif
t erepht hal ate noiety._ The copol yners, nay al so be consi dered to be condensa-
tion products of pol Y&t tRAYHhPTEEHGRIR £hesbT)whids dprintaioirg i Heempe
referred to as an et ledmefivrttablepitidial aleamnt \olrc 1ot | e of Forh €H€ch
terephtha- 20. late &F D il eterephthalic noiety js. preferred as
the sol e di basic aci .a% e?tay%\gl]'n atq#eq‘[?oﬁ ﬁiﬁqur{m:‘rgg W I"ﬁ’rgrf’ff;‘%‘éts]eﬁt
i nvention to ut%iize ihidifing|vapoud |t gangwirgs iom dfhrsagintswth c aci d
-andror or thopht hal i ¢ agiehiRNd_ siEt I e diho WARE ASiIP 4 00) 1O
nodi fy the properties of thée polyner. wever, the proportions of such
aci ds or sources of SR&Peffntinedenasidtian rRanRertdan and ofkan iams v,
?nd thﬁ cor r espondi ngmr:?mmvtilr@T%iﬂldldﬁ;frrdWGuMM@s. W'ﬂﬂewot!éﬂdﬁ | g be
ess than 10% 30. each. .ne tqt,a t hal i.q noi.eties present, an
preferably will be Iggé%Fﬁé% g@ﬁ?ﬁeﬁ%&ﬁ°1afiy ofiy or greasy so}ls'
10. dispersed in wash water during washing and rinsing,
W so that it is not redeposited on the laundry. Useful
such products are copolymers of ethylene glycol or
other suitable source of ethylene oxide moiety,
polyoxyethylene glycol and terephthalic acid or
15. suitable source of the terephthalate moiety. - The
copolymers may also be considered to be condensa-
tion products of polyethylene terephthalate (PET),
which may sometimes be referred to as an ethylene
terephthalate polymer, and polyoxyethylene terephtha-
20. late (POET). While the terephthalic moiety is
preferred as the sole dibasic acid moiety in the
polymer it is within the present invention to utilize
a relatively small proportion of isophthalic acid
o and/or orthophthalic acid (and sometimes other di-
25. Dbasic acids, too) to modify the properties of the
' polymer. However, the proportions of such acids or
sources of such supplemental moieties charged to any
reaction mix, and the corresponding proportions in
the final polymer, will normally be less than 10%
30. each of the total phthalic moieties present, and
preferably will be less than 5% thereof.



8. The nol ecul ar wei ght of the polyner desirably will be in the range of
about 15,000 to 50,000, preferably being about 19,000 or 20,000 to 43, 000,
ore preferably being about 19,000 to 25,000, e.g. about 22,000. Such
mol ecul ar wei ghts are wei ght average nol ecul ar wei ghts, as distingui S&éd
from nunber average nol ecul ar wei ghts, which, in the case of the present
polymers, are often lower. In the polyners u@lllzed t he pol yoxyet hyl ene
will be of a 10. nolecular weight in the range of about 1,000 to 10, 000,
preferably about 2,500 to 5,000, nore preferably 3,000 to 4,000, e.g. about
3,400. In such polyners the nolar ratio of polyethylene terephthalate units
(consi dered as) 15. The molecular weight of the polymer desdmabliyo
pol yoxyet hyl ene t hi,hak gt n cQRs d,as 0.

[err] wll be mntﬁ?%mtﬁg ?gnﬁgHO?EggQ 3 ég§ﬁ%prgf§9§ e fg Oqg 2to
even nore prefer aBF§£8rabty . e}ngea§°“&bé§t'0901°rTﬁ9 }S’P&p&q 4 09X,
et hyl ene oxi de tOmahéhpkeﬁeﬂabayybbﬂnbhabbehyEBFOWD|EonS @®od,easlg.10: 1 and
often will 2@ 20: ;bggtng Qref ra I% 8 he ran e OEg 0:1 to
30:1 or nore* nor& £ 202r anPY<BeR eSB ﬁf ?Elf sTﬁﬁ? seen that
9. the pol yner nayvﬁeaqensoaecgﬁaaSWbeghgsesasnﬂuathpgalshddfMawmethylene
Oxi de POVYIE!. i hdnhlf BULDALLCRERLELYADCLBIRRLY AniEhal ifFlond Y

conponent thereof, whet on a mor
i s consi dered surﬁflEFﬂgPFﬁa?“thPﬁY§86ﬁ'aare often 1°Wer- In the

polymers utilized the_pglyoxyethylgne will be of a

It

10. molecular weight in the range of about 1,000 to
10,000, preferably about 2,500 to 5,000, more

| -
preferably 3,000 to 4,000, e.g. about 3,400. 1In such
polymers the molar ratio of polyethylene terephthalate
units (considered as)
15. _ o o o .
_£OCH,CH,0-C~ @ -C3}
to polyoxyethylene terephthalate units (considered as)
20. 'l
~E(OCH2CH2)n—O—C- @ -C%}
will be within the range of 2:1 to 6:1, preferably W/

25, 5:2 to 5:1, even more preferably 3:1 to 4:1, e.qg.
about 3:1. The progortioné of ethylene oxide to
phthalic moiety in the polymer will be at least 10:1
and often will be 20:1.or more, preferably being
within the range of 20:1 to 30:1 or more, more

'30. prefgrébly being about 22:1. Thus, it is seen that



conparatively small proportion of ethylene terephtha- |ate or polyethylene
terephthalate in the polyner, the polyner is sufficiéently simlar to the
pol yre# of the polyester fibre substrate (or other polynmers to 10. which it
may be*etlherent, such as polyam des) that it is retained thereon during the -
washi ng, rinsing and drying operations. Yet, as shown by conparative
experiments and various washing tests in which s8il release is neasured,

t he descri bed polynmer, in the 15. detergent conpositions of the present

i nvention, deposits on washed synthetics, especially polyesters, fromthe
wash water, so as to make the synthetics better able to be washed free of

oily soil by subSﬁqueaheWpshyﬂgrwmaﬁ béecbnquadraangenbglﬂﬁteageatza?ly a
conposi tion or other de t i s _considere

hydrophi | i ¢ propertie5° ab%???bﬁ?%%?%“?oofﬁgelg? gmﬁFOpBPF%oﬁRSfpﬁ§§ &éﬁl|lc
et hyl ene oxi de nD|et|n@lehzrbenpgnaylbearespehsvbly Rbdnorhecomposkhsnt soi
rel ease properties (f€ﬁﬁgéofre&ﬁé§h89 é%pgg héﬁ g Ls%?rgkcgrlgea arts to

the materials upon wh deposi t Icity may also help
the pol yner to Goact Wp#hsthel Flhﬁlﬁ°ﬂ5h¢9§?€ EEFEFgéhFQpFBG et Wa5RpSHERt @

and may help to stabld:d:ﬂlsafilewoiynaﬁam pbepafeseﬂcefBchgiehaete&aghtna-
| i qui d det ergent conp nent s_of vention,  Yet nBared

to other PET-PCET cop ??ﬁﬁ?g p?%%ftﬁ¥§?ﬁfrgﬁrPBgthigaFﬁ %ﬁetbﬁeggﬁym
i nvention ray often behevpelyhércisveufifiaientlyrseisilarptonbher pbégaaseoift

contains a balance of¢pe po1ydPOPP! £i6rg" QUBSerSULT (6£C0ENLY PBBEGmbEs to

adherent or . )
10. which it may be adherent, such as polyamides) that it

U is retained thereon during the washing, rinsing and
drying operations. Yet, as shown by comparative
experiments and various washing tests in which soil
release is measured, the described polymer, in the

15. detergent compositions of the present invention,
deposits on washed synthetics, especially polyesters,
from the wash water, so as to make the synthetics
better able to be washed free of oily soil by
subsequent washing with the liquid nonionic detergent

20. composition or other detergent product. It is
considered that the polymer's hydrdphilic properties,
attributable to the large proportion of hydrophilic
ethylene oxide moieties therein, may be responsible

\_ for the excellent soil release properties (for
25. releasing lipophilic soils) which it imparts to the
materials upon which it is deposited. Such
hydrophilicity may also help the polymer to coact
with the liquid nonionic detergent product components
and_may help to stabilize the polymer in the presence
30. of the other liquid detergent components of the



substantive to polyester fibres. Various literature articles, texts and
patents disclose nethods for the manufacture of the types of polyners
useful in the present invention, included 10 anong whi ch are: Journal of
Pol yner Science, Vol. 3, pages 609-630 (1948); Journal of Pol yner Sciwfice,
Vol . 8, pages 1-22 (1951); Fibres from Syntjhetic Polymers, by Hill
publ i shed by El sevier Publishing Conpany, New York, New York (1953), at
pages 320-322; 15 British Patents 1,088,984 and 1,119, 367; and U. S.
Patents 3,557,039; 3,893,929; and 3,959, 230. Although suitable nethods

whi ch are adapta Ir%se%r g:%lgerrlgltorr\le pqgé(;mers‘,:)ér'tjpza%]"e4j I n t e qggﬁe]éa]ﬁg‘%%gn(g;vention

are described in“such reféerences i is con f them
di scl oses the paPPP@dW@ﬁﬁeolym@mspMQﬂﬂtnﬂdaﬁnnﬁuaeeﬂhfkhelpxesenﬁhe

present inventi oqng,ggttl%“clﬂ,ay SFRERH 'b%bln%r%o@%'e‘ar]ﬁlJﬁV) a2ngd e of them

di scl oses the present detergént conpositions ynmers may be
consi dered as ha\'/'Fllr&aE@eRr?5'°“eFaHG&Wecd-ﬂsmaé@5f RoRadAnas 84 ene
t er epht hal &t e andlpob)‘x(i&)i.et aybaps ,t suEFididinl @omiakld 4% Fdldrer By be

obt ai ned by reac th Iene ter pht ate (e.g. spinning grade) and
pol yoxyet hyl ene %g? p%ﬁﬁég , PIV§§ tlngﬁpﬁ ethylene gl ycol, 30

pol yoxyet hyl ene gIycoNaanauacﬂdhemamumbyhreitdes, qumnsuanﬂwpaﬁuﬂ&sﬁ Yet ,

it is also “‘th'HlEEQQEEeﬁ@ﬂBOBQV@BE'Q%et%a%hfhbéﬁrgopﬁ g& &SP yer s,

such as those nmade_by -reacti ng_conpon etermn nown chai n
| engt hs or nDIecBP&Vmsrs uggfypt 4n §5ea§rﬁéeﬁﬂodﬁdénﬂh&mrmkyq14ﬁ9deferred

to as bIocMinopOEmﬁagSwﬁ&cnoaréandaﬁkﬁaﬂobfﬁ?biymﬁﬁakb1ence, vol. 3,
pages_609 -630 (1948); Journal of Polymer Science,
Vol. 8, pages 1-22 (1951); Fibres: from Synhheﬁ1c o/
Polzmers, by Hill, publlshed by ElseV1er Publishing
Company, New York, New York (1953), at pages 320- 322
15 British Patents 1,088,984 and_l,119,367, and U.S.
Patents 3,557,039; 3,893,929; and 3,959,230.
Alhhough suxtable menhods Wthh are adaphable for
making uhe polymers useful 1n hhe presenh invention
are described in such references if is considered

20 shat none of them discloses the paruicular polymers

' which are preferred for use in the present invention
(but such are available commerc1ally) and none of
them discloses hhe_presenh detergent compositions.
Such polymers may be considered as having been

25 randomly conéhructed from polyethylene terephthalate
and poLyoxYehhylene terephthalate moieties, such as
may be obtained by reacting polyethylene terephtha-
late (e.g. spinning grade) and polYoxyenhylene
terephthalate, or reacting the ethylene glycol,

30 polyoxyethylene glycol and acid or meﬁhYl ester



pol ynmers may al so be practicable. Useful copolyners for the manufacture of
the detergent conpositions of the present invention are 10. marketed by

Al kaci# Chem cals, Inc., and commercial products of such conpany that have
been shttbssfully enployed to produce satisfactory soil release pronoting
detergent conpositions are those sold by them under the trademarks Al kari
QCJ and Al karil 15. QCF, fornerly Quaker QCJ andilQuaker QCF (Al kari
Chemical s, Inc. acquired Quaker Chenical Corporation). Such are described
i n an undat ed two-page Quaker Chem cal Corporation Technical Data Sheet,
entitled Quaker QCF. The QCJ product, 20. normally supplied as an aqueous

di spersion, of about ﬁ%&gsaseat EﬁEkQBf'n Yaker 4274 Q&%Bew&'m to
make the |iquid detergents of gresent i nvention, is also avalla | e as
an essentially dry so FHSFEﬁFinVFH BBPh tou Lk 1Ly e mer & PEdeced CPPAtymars ,

rati o of 25. ethyl enesarhdast ehpBehahie ﬁ?lebictingbe6hp33eh¢s|%fa 16%
di spersion in water, I scosity at
- centistokes. The high§§e§§%er&P88éI3F &EPéﬁtc 1Ph eB@I m@lfgngrthe
: hydyophiIe:hydr@phobeWQQBBKSEaBOoasayobprbﬂgcelnhamdmaehtsbelkaﬂgnﬂe@|um as
_satisfactory soil re'SQéEkp&%ggl&ﬂars 0}2noh¥rERﬁerEQEEQ?heQQ”pOﬁkkﬁQnS of

the present invention l'ymers have I ng points (by
~differential thermal BRAYPEFSE)may éBSBtbFePFPCFéCFPFP] a carboxyl anal ysis
~of 5to0 20 5 equuvalenUséEamrbogbayﬁeaadfarpuhefmﬁnhQa&th&edbEtkHeed

Water at 596concentra&egergengecgggggg §5n96|% Ehe present invention are
10. marketed by Alkaril Chem1cals, Inc., and commercial
\J/ : products of such company that have been successfully
employed to produce satisfactory soil release
promoting detergent compositions are those sold by
them under the trademarks Alkaril QCJ and Alkaril
15. QCF, formerly Quaker QCJ and Quaker QCF (Alkaril
Chemicals, Inc. acquired Quaker Chemical
Corporation). Such are described in an undated
two-page Quaker Chemical Corporation Technical Data
Sheet, entitled Quaker QCF. The QCJ product,
20. normally supplied as an aqueous dispersion, of about
15% concentration in water, and preferably used to
make the liquid detergents of the present invention,
is also available as an essentially dry solid (QCF).
N\ In both such types of products the molar ratio of
25. ethylene oxide to phthalic moiety is about 22:1. 1In
a 16% dispersion in water, as QCJ, the viscosity at
100°C is about 96 centistokes. The higher the
molecular weight of the polymer the lower the
hydrophile:hydrophobe molar ratio may be therein and
30. Still result in satisfactory soil release promotion



*

(wei ght average) is in the range of 20,000 to 25,000 and the nolar ratio of
et hyl ene terepht hal at e: pol yoxy- ethyl ene terephthalate units is about
74:26. The 10 above-nentioned ALKARIL trademarked products are solahle
in water or hot water (at [err] to [err]) or at least are readily 7

di spersible, and may be character- ised as of high nol ecul ar wei ght, over
15,000, generally in the range of 19, 000 tot 3,000, often 15 preferably
20,000 to 25,000, e.g. about 22,000. The enzynes enpl oyed include both
proteolytic and anylolytic enzynes, such as the al kal i ne proteases
(subtilisin) and al pha-anyl ase. Anong preferred enzyne preparations that
are useful are 2®Y bthe fehargepdyicamRasi tienfke Martije BRS¢t 5 Anson

i 570) and Tr e st G e ORpaBflecdOidvETUL ALY 0
vo Industri, .. However,. ofher suitable proteolytic. and anylof ytic
enzyme preparati GRETRE, (RY L?S_‘éﬁ‘tedﬁ‘.laﬁhe“%&/?el- rﬁsﬂ%]iifﬁl’eﬂ’ 2t rg%‘?ﬁ e

¥

conposi tions are S0P ltioqioPd,oramcarboyl ainalsféid i ts Wo e2@yme in

combi nati on: wi t h 8596 0of l\]ne,, ' 3P% of s dnsihis
speci fi cat irson pr(§e rltv%olrﬁgg{h%%eorraf@t@ogcgrnﬁor%j %geaée)'n%vﬁ?i#t pStilled
preparations, th&ajern ad P& condentag@ticdp The mollecwhatbiweizght or a

m xture of stabil(ivedlght! QvelrdRedN2W 8 i SHOHaryeL ¥ 3 Yo didm$ ofgRt e or
13. includes such salaghbut-other_mate S ates, such a

| ubl € car boxy- | S
pot assi um f or mat @%nh #hec A0IALs Fasie A (?éh¥¥§ﬁﬂ(ﬂﬁiﬁp%%ﬂﬁiﬁqﬁﬁﬁﬁ¥XRﬁXTon
present being suethylene herpphishaflawa wrtdd iy iaboytd hh: dess than 5.

5.8, preferﬁply Q%J¢%iﬁe5Q§%h%dlAﬂ?ﬂifﬂ”ﬁ%éﬂéﬁé?ﬁ%ﬁ3§roducns are

soluble in'waher or hot water (at 46’hho 70°C) or at :
least are readily dispersible, and may be character- ~
ised as of nigh molecuiar_weighh, over 15,000,
generally inrﬁhe'range of 19,000 to 43,000, often

15 preferab;y 20,000 ﬁorZS,OOO, e.g. about 22,000.
' The'enzymes_emp16Yed include both proteolytic é
and amylothie_enzymes, such-as the alkaline E
proueeses (subhiliSih)'énd aipha-emYIase."Among
preferred enzyme preparabions that are useful are

20 Alcalase (Regishered Trade Mark) 2.5L (2.5 Anson
unihs/g) and Termamyl'(Regisuered Trade Mark) 120L,
both manufactured by Novo Industri, A/S. However,
other suitable proteolyuic and amylolytic enzyme
preparahiens mey be used, too. The_above-mentioned g;)

25 enzyme composibions are in liquid form and contain 5%
of active enzyme in combination with 65% of propylene
glycol and 30% of water; In this specification
proporﬁions referred to are of the enzymes in the
preparahions, the active parss bherebf.

30 The stabilizer or a mixture of stabilizers for

| the enzyme is mosu'preferably sodium formate or



no |l ess than 6.2, and equivalent salts or m xtures of such salts may be
used. Acetates, sonetines used with calciumion, e.g. at about 100-200 ppm
are eféctive stabilizers for the enzynes but may enit objectionable 10.
"acetic™® vinegary odours, and so are often avoi ded. The aqueous nmedi um
enpl oyed incl udes wat er and preferably al so includes a | ower al kanol. The
water is desirably deionized water but city watdB.of a hardness content up
to about 300 ppm as calcium 15. carbonate (the hardness is usually of

m xed nmagnesi um and cal ciumions), may often be enployed, although it is
preferable for the water to be softened (as by zeolite treatnent) and for
the hardness content ipcbedeessuchasa$,pput abtdepr aheezbbplubie cazboky-

ppm to 20. help o gyeed, OBLER! hONABLESEL BHIEAERE, Q" AFSLARLLLZL Lhon of

the liquid detergent, or separa i on any conmponents
_dei oni zed or soft ened®hBPePe sERRLAKER) Hﬁyhbéherpﬁpphatsparprngen&tbeuabs

. such as aqueous soi | seénase ebonaéprsheeazuar 3&u11@5§@§ﬁabhoﬁﬁ akkanghs
and dyes. The l.ower %anol %use 0-sol vent) may be ﬁ
i sopr opanol or R- propgh 1, PhY 5?35%0?° ef8chhdRe eireﬂ“dVHéﬁeePﬁ&ﬁsFaPéY

enployed it will norneélyede tham dezatmnedeqhtohméntsHahtaSoSDmQAtQEes of
SD-40-2, which 30. i d o i on ter plus, denatura

14. Smal | anounts of conpati ved salts
aqueous ‘nmedi um but no%’eﬁwmsmm-vmg b@ta%b@'dbdw@-m@ pRimenarécefibteive

Various suitable adj uygdbsl {BdrHeLdF CEREehPyhbS But mhidehfeI6h§LEe0biaBle

t he present |nv?8t|0 such as
dcetic or vinegary odours, and so are often avoided.

K,/ The aqueous medium employed includes water and
preferably also includes a lower alkanol. The water
is desirably deionized water but city water of a
hardness content up to about 300 ppm, as calcium
15. carbonate (the hardness is usually of mixed magnesium
and calcium ions), may often be employed, although it
is preferable for the water to be softened (as by
zeolite treatment) and for the hardness content to be
less than 50 ppm, and preferably less than 20 ppm, to
20. help to avoid objectionable cloudiness or destabiliza-
tion of the liquid detergent, or separation of any
components thereof. Instead of deionized or softened
water some water may be from the starting materials,
U _ - such as aqueous soil release promoters, enzyme
- 25. preparations, alkanols, and dyes. The lower alkanol
(used as a co-solvent) may be ethanol, isopropanol or
n-propanol, but ethanol is much preferred. When
ethanol is employed it will normally be as a
denatured alcohol, such as SD-3A or SD-40-2, which
30. include a small proportion of water plus denaturant.
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fl uorescent dyes, colourants (dyes and water dispersible pignments, such
asul tramari ne blue), bactericides, fungicides and perfunes. Concentrations
‘of guch conponents will usually be kept low, often 10. |ess than 1% arii
preferably I ess than 0.7% Thus, the perfunme concentration wll be | 898
than 1% preferably 0.2 to O. 6%; e.g. 0.4% Fluorescent brighteners or
optical bl each conpounds may be present inlfke |iquid detergent to an
extent of 0.02 15. to 2% preferably 0.05 to 0.5% and nore preferably 0.1
to 0.3 or 0.4% e.g. 0.2% The percentages given are of the commercially
supplied materials. Such brighteners are known as cotton brighteners,

bl each sol ubl e bshgbleamroantpobfaconlpabibybt aisssleed pallys Ady adlser

bri ght eners, ] X yres thereof Lene |.o S make t he
det ergent” usefu?b?o$§%$%égtghi%geaSﬂfﬁéuﬁaFeg & ¥§?P§ S béﬁ%& washed,
i ncl udi ng cott onwhhl. bg¢navieided. texthel axpent §sshigésd bri ghteners are

those identified as: Jgngyg géthNEé a@PEdanPYDRES: pBA F:NIéntB% the DP;

BBO BOS; and NTSA, in a well known artlcle entltled I cal Brighteners
and their évalua%%%%lﬁde%?rﬁﬁnEﬁeﬁébﬁhepﬂﬁﬁﬁﬁﬁéd1PHeBGéB“an&“€ﬁeﬁFcal
Specialities in Apibresdent dyéy, Solottantd Hapeenhad, walef. Further 30.

di scussions of t orescent brightener un in an
artiore ontitl e EpprEaiBEE cRauehfll PRSER ORY1 PRanardRe BAHAS " 00
Vil l aune, appearbagtenididegoufungicidehbecandepecfinmesl. CRencentragionst y
(Cctober 1958), YplgudR. c&ﬁ?oﬁgntgpw§§§ afBa1tyebil kept 1bWUOLEREANT

bri ghteners are sold under
less than 1% and preferably less than 0.7%. Thus,

the perfume concentration will be less than 1%,
preferably- 0.2 to 0.6%, e.g. 0.4%. Fluorescent
brighteners or optical bleach compounds may be
present in the liquid detergent to an extent of 0.02
i5. to 2%, preferably 0.05 to 0.5% and more preferably
0.1 to 0.3 or 0.4%, e.g. 0.2%. The percentages given
are of the commercially supplied materials. Such
brighteners are known as cotton brighteners, bleach
soluble brighteners, polyamide brighteners and poly-
20. ester brighteners, and generally mixtures thereof are
employed éo as to make the detergent useful for
brightening a wide variety of materials being washed,
including cotton and synthetics. Exemplary of such
‘good brighteners are those identified as: TA; DM; W
25. DMEA; DDEA; DMDDEA; BA; NTA; BBI; AC; DP; BBO; BOS;
ard NTSA;, in a well known arﬁicle entitled Optical
Brighteners and their Evaluation by Per S. Stensby,

published in Soap and Chemical Specialities in April,
May, July, August and September, 1967. Further
30. discussions of the fluorescent brighteners may be




nanes: Phorwite RKH (Mbay); Phorwite BHC (Mbay); Cal cofluor Wiite ALF
(CArmerican Cyanam d); ALF-N (Anerican Cyanam d); SOF A-2001 (CIBA); QWD
(Hlton- Davis); CSL, powder, acid (American Cyanam d); FB 766 10.

( Mbbay)¥ Bl ancophor PD(GAF): UNPA (Geigy): Tinopal RBS (Geigy); and Tinopal
RBS 200 (CGeigy). The various brighteners are nornmally present as their

wat er soluble salts but nay al so be enpl oyed | he corresponding acid
forms. Most such materials are 15. usef ul for tightening cotton and are
of the stilbene sul phonic acid (or salt) or am nostil bene types, herein
referred to as stilbene brighteners. Colourants, if present, such as Pol ar
Brilliant Blue, will pbe present in anpunts fron10 001 to 0.03% 20.

preferably 0.002 to Qﬁﬁ%(ﬁntQﬂaqqqﬁﬂkf(ﬁﬂ%#%ﬁﬁﬁ Optical Blegchéew imrthes
adj uvant material s wiSdaj M i®idJ Wi ddhnd hea;?% ufl%rmll a
Stics

conponents and for NGRS Q n n-s%Ftlln ch racterl ecause

wat er sol uble ioniza
general Iy inconpati bl(@akictiers dia58)e| sasle @SonmiNG gl By et S5 585568 | a|tll$leﬁi1

the salts are mglti V@l%re@%%“@ﬂ%o}@e‘{@r@t% d 'E%ld RI&s {1 e’b\émn'%"l' sual Iy

be avoided to the extent pos wever e anionic
sodi um format e and sGMER ‘2 PROFWA ter RKH iMakisy) is Ahaxwi tel BHG Mdbaah; be

tolerated by the comralicofQroiniite NLES (AndrNeH ifaiih SP; tzhﬁ*lwper
limt for such salt q ntent can, be as s 10% Usudlﬁ;such alimt for
t

mul tival ent salt content SfeH sgaggphatsg A-A00% GoRBA) e f LI BA khonro,

Anong the salts that Davds); CSL, powder, acid (American Cyanamld). FB 766
10. (Mobay): Blancophor PD(GAF); UNPA (Geigy); Tinopal
U RBS (Geigy):; and Tinopal RBS 200 (Geigy). The
various brighteners'are normally present as their

water soluble salts but may also be employed in the
corresponding acid forms. Most such materials are
15, useful for brightening cotton and are of the stilbene
sulphonic acid (or salt) or aminostilbene types,
herein referred to as stilbene brighteners.
Colourants, if present, such as Polar Brilliant Blue,
will be present in amounts from 0.001 to 0.03%,
20. preferably 0.002 to 0.02% of the liquid detergent,
e.g. 0.01%. The various adjuvant materials will be
chosen for compatibility with the other formula
. components and for non-separating and non-settling
\«’ characteristics. Because water soluble ionizable
25. salts, whether inorganic or organic, are generally
incompatible with soil release promoting agents,
especially if the salts are multivalent (including
biQAlent) their presence will usually be avoided to
the extent possible. However, the anionic detergent,

30. sodium formate and sodium acetate are ionizable salts



desirably avoi ded are sodi um sul phate, potassi um sul phate, anmoni um

sul phate, sodium chl oride, potassiumchloride and ammoni um chl ori de, and
especially the sul phates, but these are only sone 10 exanpl es of s&T
salts. The presences of ionizable species, such as triethanol am ne EA) ,
di et hanol - am ne, ethanol am ne, diisopropanal am ne, n-propanol- am ne and
of the lower nono-, di-, tri- and nixed | o¥ al kanol anines of 2 to 4
carbon atons per 15 al kanol noiety will be avoi ded because, |ike the
mentioned salts, they can destabilize the soil release pronoting polyner
and/or the liquid detergent. O these, TEA appears to be the nost
destabi |l i zi ng, cahichgcaeveéee tedpzrsedoby dhet comp®sitianarerf thkhus t he

formilations Con@gbgeﬁubigaemwam 5o %maﬁypgpr Wimid Fddisuch

specification su€h ioniza speci es i oal
counted as partsséibtﬁénpénﬁl§§Pbb8 ﬁﬁoﬁéﬂﬁl@ﬁs1@ﬁ-anﬁ$ﬂﬁﬂi$n§%%ht¢mu may

be present. Genﬂﬁ'rthbTr ﬁﬁlulvallbnlaesaqsm E@lﬁlh%ntho serawra td’ee duesances of

ot her adj uvants than cQl our an uor escent bri eners
anti-oxidaﬁ?s an8PaHY 2§utP£F%§Fﬁ§%Xgéﬁti¥rha Bdee ﬁ%ﬁxPQQPe&ﬁ Qst
the pH of the |idesdrdpllegr gentided alpe sbﬂhhm saﬂ@ﬁatdi:pahdaklumweferred

h d d
the pH of the | | BatARaRRET paBhElaTRY 188287, Sellud RS O rotar

hydr oxi de, such aghgéanun1nyapéxdeeandnaaqeeéum shloriige atardl concentration
of from5 to 40%Es§e81ai§yt9h35%h195a%@s90bﬁh %%@Eea%re only some

10 examples of such salts. " The presences of ionizable
species, such as tr1euhanolam1ne (TEA), diethanol- ;J
amine, ethanolamlne, dllsopropanolamlne, n-propanol-
amine and of the lower mono-, di-, tri- and mixed
lower alkanolamines of 2 #o 4 carbbn'atoms per

15 alkanol moieay will be avoided becauSe; like the
mentioned salts, they can deshablllze hhe soil
release promohlng polymer and/or uhe llquld
dehergenh. Of these, TEA appears 80 be bhe most
destabilizing, causing severe separebions of the

20 ° polymer. Thus the formulations contain substantially
no triethanolamine. 1In this specification such
ionizable spedies,'which'may form saius} should be
counted as parts of the perm1531ble proporulons of
any such salts that may be present. Generally it W/

25 will be desirable to avoid the presences of other
adjuvants than colourants, perfumes, fiudrescenu
brighteners, anti- oxidants and any neuhra1121ng
agents that may be employed 4o adjush uhe pH of the
liquid debergent to the stable range. I8 is

30 preferred bhat any pH adjusﬁihg agent'wﬁich may be
employed, to increase or decreese the pH of the
ligquid debergent mixture,



:

sul phuric acid, at a concentration of from75 to 95% 5. e.g. 93.7%
Especially to be avoided, even in propor- tions as little as 0.1% are
triethanglam ne salts and free triethanolam ne. The |iquid detergent, as
made, we=| be of a desirable viscosity, usually in the range of 50 to 10.
150 or 200 centi poi ses, preferably 65 to 115 centi- poises, e.g. 90 cps.
The viscosity may be adjusted by nodifying thel@roportion of |ower alkanol,
within the range given. The liquid detergent will be readily pourable but
wi || possess a desired "body". 15. The nmaking pH, that at which the product
I's manufactured and to which it may then be adjusted (but it wll drift

downwardly to as cl o§RotDd 6bd a8 &Dﬁslblﬁetgm AyQr8dede, Wshkhbasi aoafiam
range of 7.3 to 7.8,. e 9 7.7. However 5 heﬂi gntual guilibriun1e

will be as close to &Y% %§1$65s+%|%qY8 RExPREPELPRI2Fo yﬁ8P°§P§BP|FPy 8fd
still not cause the fromr®stentObiighgenth to 2a%| ountanfaeddut sachoas

A Toast by that ti el TRESEIE acPd, &8 dToRCLAL- A EB Be° rpbRl 9978 95§
range, and usuddy weig. b%gabﬁut %SEeclﬁl%hetgobe pavpided, peysnt ingpkegerd

detergents of the presens 48VEDEL DS, a&hogb%ﬁrﬁrefttﬂ@ﬁﬁ&ﬁglﬁhﬁhét¥aQEQ
stability on storage, %3 85hat t he soil rel ease pronoting polyner and

enzyne(s) do not %c?¥bﬁ§%?9°%?ﬂhﬁeor deteriorate and do nob
separate fromthe rest ofThéhkiguidpodetepgentcapranpde; widbbsbefofha

various Conponenys Wﬁééi?@bf@ 9{§hg£¥€9, usually in the range of 50 to
10. 150 or 200 centipoises, preferably 65 to 115 centi-
U poises, e.g. 90 cps. The viscosity may be adjusted
by modifying the proportion of lower alkanol, within
- the range given. The liquid detergent will be
readily pourable but will possess a desired "body".
15. The making pH, that at which the product is
manufactured and to which it may then be adjusted
(but it will drift downwardly to as close to 6.2 as
possible, on storage), will be in the range of 7.3 to
7.8, e.g. 7.7. However, the eventual equilibrium pH
20. will be as close to 6.2 as possible to maximize QCJ
polymer stability and still not cause the fluorescent
brightener to fall out of solution on stoage. The
equilibrium pH will be reached after a month's
-/ storage or less. At least by that time the pH will
25. have decreased into the 6.2 to 7.0 range, and usually
will be about 6.2.

In the soil release promoting liquid detergents
of the present invention, which are of improved
clarity and stability on storage, so that the soil

30. release promoting polymer and enzyme(s) do not



below. All the various conponents recited, although stated in the
singul ar, include m xtures boo. The synthetic organi c noni oni ¢ debergent

congent will normally be within the range of 10 to 22% of the product,~
preferably being 12 to 20% and nore preferably 15 to 17% e.g. 16% Thé
ani oni c detergent content will usually be 2 to 6% preferably 10. 3to

5% and nore preferably 3 to 4% e.g. 3.5% The fluorescent brightener
content is in the range of 0.05 to 0.5% and preferably is 0.1 to 0.4% or
0.1 to 0.3% e.g. 0.2% The soil release pronoting polyner content will be

about 0.4 to 2% preferably 0.5 ho 15. 1.5% and nore preferably 0.8 ho
1.2% e.g. about 1% (active ingredient basis). The total enzyne content
(pure basis) will usually be in the range from0.02 to 0.1% preferably

0.025 to 0.03Riegtioratlpreieid Qb deipbierrates3nd NP BPPy at | east half

of the 20. SFArEs e # foP S i Of €58 Yo £ Co ke depnpd L 8bdY , abrut p6ogow-| | be
proteol ytic and, about_40% w stabilizer for the

|1, be anylolytic. Th _
enzyne, nanel YPWIQRF R 1 ?nﬁifI?%§Fé%#%ﬁ%ﬁW§SpVb§£n?eiﬂsaﬂrﬁngbﬁfnfron1in
excess of 2 tcbélllbwanchrm'rﬁx?r\eﬁleim ycmmeeﬂﬁ'soireeited/er a25houghg: kagolt
6o S0 " 10 Seat i he Findl s Ahandal Palybdres TRES. T A8 IO oo,
preferaoly 65 SYNIBRAieALIFNiT ramignig debergene gonkeaht w¥dds The
aqueous medi URdAMEL WRtEY wivhidesweé kedwge 66 Loesdapascerosnehe |iquid
detergent, 5'proéﬁﬁﬁi'3&4’éé%%f%yéé&é?gizpégfféébéXa6%o£8 80% and
preferably 15 80-17%, e.g. 16%. The anionic
detergent content will usually be 2 to 6%, preferably g’
10. 3 8o 5% and more preferably 3 8o 4%, e.g. 3.5%. The
fluorescent brighuenér content is in she range of
0.05 8o 0.5% and preferably is 0.1 8o 0.4% or 0.1 bo
0.3%, e.g. 0.2%. The soil release promosing polymer
content will be about 0.4 8o 2%, preferably 0.5 8o
15, ~1.5%, and more preferably 0.8 o 1.2%, e.g. about 1%
(actbive ingredient basis). The btotal enzyme conbtent
(pure basis) will usually be in the range from 0.02
o 0.1%, preferably 0.025 50 0.05%, and more prefer-
ably about 0.04%. Normally at least half of the
20. enzyme will be proteolytic and preferably aboub 60%
will be proteolytic and about 40% will be amylolybtic. _
The stabilizer for the enzyme, namely sodium formabe, W/
is preferably present in an amount from in excess of
2 8o 4%, and more preferably about 3%, The lower
25, alkanol content will be from 2 8o 10%, preferably 3
. bo 8% and more preferably 4 to 6%,

30.



nore preferably 70 to 80% thereof, with 5 to 25% of the nmedi um bei ng | ower
al kanol, preferably 5 to 15% and nore preferably about 7% and wth the
bal anceg being water. 10. The |iquid detergent conposition of the
presentMdinvention is clear, as nmade, and can retain its clarity over |ong
peri ods of storage. The PET-PCET copol yner, which often tends to
deteriorate in liquid detergent conpositions on_storage, causing themto
15. becone cl oudy in appearance, and decr east g the soil release
pronoting activity of the copolyner, especially in the presence of
triethanol am ne and ionizable salts, maintains its stability in the conpo-
sitions of the present invention despite the presence 20. t herein of
such ionizable salts,®aPparkPety>becallBe vAtesareptenst wald peesbout S8ditom

formate (and/or acetarsy, aptesedaniy! 65e86 hsghenoabkykBeazaBeySybPRaNase,

in conmbination with the Othéé gogggneg%s of the liquid de er%ent

conposition, are preven?ed284 r ont B8VRANEPYS aReAL BRL YRR WRSEE PRE

mp . P

when the pH is maint athedalkahdk)6i® the 7TbQlansgecbntRéOLRgaidagdtbegent,

results are obtqined gt,si ragg-g% p o% bo . t ich h

fluorescent brightener renalns §0 u%?e?gt %eCK#L?geg EEYeggngot Qgeﬁfgnes

retain 30. their aB@¥¢iPreferably(70 THe 803i therepfmbeithabi kpz85%t hé

enzyme(s) and preventﬁhé%&iﬁ@%dﬁﬁfrl&ﬁﬁ-lQﬂkéﬂbwaﬂﬁéﬁéﬁgﬁlyv‘@! €8 g9yl d

cause clouding of the |%ﬂ¥ld deteE ent com505|t|on, Il e decreasi ng deber-

5. gency. The sotffUnPPhe iRERISFARLRCRROUE AR cRPdcYitR the balance

being water.
10. The liquid detergent composition of the present
Y invention is clear, as made, and can retain its

clarity over long periods of storage. The PET-POET
copolymer, which often tends to deteriorate in liquid
‘detergent compositions on storage, causing them to

15. become cloudy in appearance, and decreasing the soil
release promoting activity of the copolymer,
~especially in the presence of triethanolamine and
ionizable salts, maintains its stability in the compo-
sitions of the present invention despite the presence

20. therein of such ionizable salts, apparently because
the salts that are present, sodium formate (and/or
acetate) and sodium linear higher alkylbenzene
sulphonate, in combination with the other components
of the liquid detergent composition, are prevented

25. from adversely affecting the copolymer when the pH is
maintained in the 6.2 to 7.0 range on storage, and
best results are obtained at storage at a pH of about
6.2, at which the fluorescent brightener remains
soluble, the QCF is stable and the enzymes retain

30. their activities. '



buffer for the liquid detergent conposi- bion, preferably buffering the pH
at 6.2 and preventing deterioration of the copolyner, and preventing the
fl uojyescent brightener from dropping 10. out of the solution. It j=s
surprising that the sodiumformate, which is a known stabilizer for M
enzynes, also acts as an effective buffering agent in the present system
Such is surprising because the [err] of sodiumformate is about 4.5, which
woul d | ead 15. one to expect it to be a poor buffer for the pH range of
6 to 7. However, experience has shown thad.it satisfactorily buffers the
particul ar described system agai nst obj ectionabl e pH changes, which could
ot herwi se occur initially primarily due to the 20. reaction of carbon
dioxide in the air in the liquid detergent bobbl e head space, with the

mnor al kalinity OfTK@escS’&ilﬁﬁgﬁ@émaﬂ@u&a@iflﬂﬁégshﬁé &HSyﬁé%?nhnanventlon
a single naterlak, odlun1foE te ., stabjlizes enzyne and buffers the

det er gent, tq?ﬂffﬁﬁﬁﬁ?bP% g?Fbﬂ o?b?ﬁégﬁopolyner and
t he enzyne, anm#nlemulmg:mxmlqsimmiml ofit thenl 5qoidgéetetgéhe copol yner

and fl uor escend, @6%%1‘?%%&’&%&&@%?? % o DPL edi ctabl e and are
n

unexpectedly be urd detergents of the present
i nvent Ben Zensy . Therﬁgdinmrﬁnnmaqernk$Mga¢he &aramuefﬁeqpmnents

ther eof (exceimuf e e AR MPlayid Tud gy getipouomapgi um prefer ably
cont ai ni ng at Ieast:yg?EEﬂbthe ower , al kanol , t hey di ssol ve or

al nost  di ssol V- QTerRR b e iR ind s eh?sa?eic%p%n@he enzyme)

preventing deteriorasion of she copolymer, and.
preventing the fluorescent brightener from dropping

10. out of the solution. 1Ib is surprising that the o

sodium formate, which is a known stabilizer for
enzymes, also acts as.an effective buffering agent in
the presens system. Such is surprising because the
PKa of sodium formase is about 4.5, which would lead

15. one 40 expect ibt 8o be a poor buffer for the pH range
of 6 80 7. However, experience has shown that it
satisfactorily buffers she parsicular described
system against objectionable pH changes, which could
obherwise occur initially primarily due 6o bthe

20. reaction of carbon dioxide in the air in the liquid
detergent bobtsle head space, with the minor alkaliniby
of bhe detergent. Thus, by means of the present
invention a single material, sodium formate
stabilizes the enzyme and buffers the detergens,

25. bhereby preventing deteriora-
tion of the copolymer and the enzyme, and preventing
precipitation out, on storage, of the copolymer and
fluorescent brightener. Such effects are
unpredictable and are unexpectedly beneficial.

30. The liquid detergents of bhe present invension



Ay

10. may be sel ectively dissolved in portions of the water and/or | ower
al kanol and/or liquid soil release pronoting pol ynmer preparation, etc., and
then the various liquid fractions nay be m xed together. After such m xing
the pH¥f || be neasured and if it 15. is out of the correct initial or
making range it will be adjusted with either sodi um hydroxide sol ution or
sul phuric acid solution (or both) until it is in the range of 7.3 to 8.1,
preferably 7.5 to 7.9, nore preferably 7.6 to 7.8, e.g. 7.7. According to a
20. preferred process for manufacturing the conposition the pH to which
the liquid detergent is adjusted, by additiolof sul phuric acid and/or

sodi um hydroxide, is in the range of 7.5 to 7.9, with the aqueous m xture
at such pH there is adm xed an aqueous 25. sol ution of m xed
proteolytic and anylolytic enzynes, the |iquid detergent product resulting

is filtered,to cl am’ayybeamdbt b&smqeelgsehbh&tar%esolddiwm e e ok
Despite the fact t?at th s ustln ter% can form.ionizable salts
when such salts 30.°€X<€P% °ﬁo Tednt¥ @hﬁbaﬁ3F°W§V§‘ Wirch ef fect

i n causing the pr oéueifetrabliqccmbansmalgl ahsdelaatg sasnet loE prhepdrowean  of
total salt present 4 ?kggqulﬂghqqlgﬂbg gegggg c%”%l lnaég |Jé zer) does
% an ﬁ

not exceed 10% preterabl |'ess than acidic
adj usting agent |shaefﬁﬂphyOéoﬁé@ﬁﬁﬁaﬂédcQ@G@@G@“§uK&HﬁﬁR§z%ﬁQjQﬂzYm?k()

95% concenf pat i on, mAyeber %blnéc%?zva‘io;( @8sBolved EneipRrdilons i Rieadidbdd g
agents will be rathea/%%n %Qgga% a%%lavohgogluwgun %%%flgﬂf d detergent
and preferably the?
s ‘promoting polymer preparastion, etc., and then the
W various liquid fractions may be mixed sogether.
After such mixing the pH will be measured and if it
15. is out of sthe correct initial or making range it will
be adjusted with either sodium hydroxide solubion or
sulphuric acid solubion (or both) until it is in the
range of 7.3 8o 8.1, preferably 7.5 8o 7.9, more
preferably 7.6 bo 7.8, e.g. 7.7. According 60 a
20. preferred process for manufacturing the compositon
the pH bo which the liquid desergent is adjusted, by
addition of sulphuric acid and/or sodium hydroxide,
is in the range of 7.5 8o 7.9, with the aqueous
mixtbure at such pH there is admixed an aqueous
25. solution of mixed proteolybic and amylolytic enzymes,
o bhe liquid detergent product resulting is filtered to
clarity, and it is aged s¢o that the pH decreases B0
6.2. Despibe the fact that the pH adjusting
materials can form ionizable salss when such salss
30. are not mulbivalent they de not have as much effect
in causing the product 80 become unstable so long as
the proportion of total salt present (including
anionic detergent and enzyme stabilizer) does nos
exceed 10%, preferably being less than 8% and most



amounts added will be mnimzed to limt the salt content produced.
Conjointly the viscosity of the product nay be adjusted by neans of al kanol
énd/qr wat er addition. 10. The |iquid detergent conposition of~the
present invention may be used to wash (and treat) |aundry containing™
synthetic fibres, such as those of poly- ester, e.g. Dacron (Registered
Trade Mark), in the normal manner used in m%%hlng with other "1/2 cup" 15.
|l iquid detergents. The concentration of the |iquid detergent used wll
normal Iy be fromabout 0.04 to 0.6% preferably being 0.1 to 0.3%
Generally, it will be advised to use about 1/2 cup (about 120 ml) of the
l'iquid detergent geidid gsiladd wetsing oagefabdsita2fairl/cbnSengaakeds or 65

litres for a top |oadlog washiing Uaghigede BT 6D 485 a6Q0CRPELRTLRN O

about 0. 19% of theq‘flqw ergent 1n € sane
concentration mayphefesablnwhdh. ihstén]y Be. )n aPreferabdudthg pHchi ne,

al t hough the wat dj%?stm?e"s% @9 ‘mieéé rae@éﬁ%aaceheyada0&08apeuads (3
to 3.5 kg), | aundry, w e ch ar e to the washi ng ‘machi ne. wash

water will pref erdbtyt ’o‘éga"fh?e]aﬂu ofetergenbut 299 ‘%ﬁﬁ?ﬂbyaﬁﬁe
treatnents, with ammlad@éeasﬂprwuﬁmgnméane@ lihetesrgnesaland 30.

quorescent bright e I n_t ui d, det er Qbt bl e at

t enperatures in tHe %ﬂﬁﬁ?%§l Hout 4 BDT%EP¥ tp?eYe?c§?§tX5°?oQF8rr] The
dry wei ght of natrreduct beaydgoevcahipas bed byemenlsvwf-laLulseablyabé/brom about
3 to 10%or 4 to 3o I4ewedght of the 5. aqueous washing medium

preferably gpout 4 to 6% L
The liquid detergent compos1txon.of the present

invention may be used to wash (and treat) laundry ;)
containing synthetic fibres, such as those of poly-
ester, e.g. Dacron (Registered Trade Mark), in the
normal manner used in washing with other "1/2 cup"”
15. liquid detergents. The concentration of the liquid
detergent used will normally be from about 0.04 to
0.6%, preferably being 0.1 to 0.3%. Generally, it
will be advised to use about 1/2 cup. (about 120 ml)
of the liquid detergent per standard wash load (about
20. 17 U.s. gailons or 65 litres for a top loading
washing machine), which is a concentration of about
- 0.19% of the liquid detergent in the wash water.
About the same concentration may be used when washing
.~ is in a front loading machine, although the water O
25. employed is less. Normally about 7 or 8 pounds (3 to
3.5 kg), of laundry will be charged to the washing
machine. The wash water will preferably be at least
120°F (40°C) but good washing and treatments, with
the soil release promoting polymer, the enzymes and

30. fluorescent brightener in the liquid detergent, are



thereof. The wash will be conducted with agitation over a period of about
five mnutes to one-half hour or one hour, often from 10 to 20 m nutes.
Then the washing materials will be rinsed, usually with 10. several
rinses,=a&nd will be dried, as in an automatic |laundry dryer. Preferably,
the first washing of the material to be treated will be when that materi al
I's not -unduly dirty, so that the soil release psonoting polyner will be
deposited on as clean a surface as 15. possible. However, this is not
necessary, and inprovenents in the cleaning of subequently soiled materials
and swatches w Il be observed when no special effort is nade to have the

first washing be tha&beélaasisaaertéa s.&aaheesupnt ene haﬂ};te o%o bi¥eg20.

about three or five treatpents, E ural washi ngs wt UId et er gent
of the present inventPoR0ifcrRE8ESFARLE AP F@I@Qs?ng EPSpéFV|H§1SPttﬁ
treated material, whha€erbaDsabeing washear snd teehtaadwappeasanity be

Foviever Wbl e ore H08R, {ba5y 23 ro! FARCEE 4980 B  SE cig el BRECER, B
further repeaté@d masmqmgauanthhhngdned:uhedpteﬂerdbﬂgtabgant4resuB% in
good cl eani ng and SO&% {Q%FaseThéo 3sh w1l¥m6ﬁ §8h¥§§ﬁgﬁ 29¢n agéggFlged

pol yester/cotton ble rics e nanner
with the conposi- ti®¥er A Peeiod c@Enabewyecfivenminutear tot pra-balfehosr

spotted with dirty gt asn@ihoany &\@@@ﬁ‘df%ﬁhl@ ést zogﬂﬂhueést herReRs elk
I nvention or anot her E;hlngcgggggfé | wfif ggn;lé éenusuaigs B¥I|t type),
10. several rinses, and will be dried, as in an automatic
\U laundry dryer. Preferably, the first washing of the
material to be treated will be when that material is
not unduly dirty, so that the soil release promoting
polymer will be deposited on as clean a surface as
15. possible. However, this is not necessary, and
improvements in the cleaning of subequently soiled
materials and swatches will be observed when no
special effort is made to have the first washing be
that of a cleaner substrate. Up to a limit, sometimes
20. about three or five treatments, plural washings with
the liquid detergent of the present invention
increase the soil releasing properties of the treated
material, while maintaining its normal feel and
o appearance. However, while more than five
25. launderings may not keep increasing soil release, the
level of soil release promoting action is maintained
and further repeated washings with the described
liquid detergent result in good cleaning and soil
release.
30. When polyester and polyester/cotton blend fabrics



significant renoval of the lipophilic soil is noted, conpared to simlar

treatnents in which the liquid detergent initially enployed did not contain -

aﬁy soil release pronoting polyner. In other conparisons, 10 when -~

substantial proportions of water soluble nultival ent ionizable salt, ™uch

as nore than 2% of sodi um sul phate, or nore than 1% of triethanol am ne or a

salt thereof, is present in the liquid detedfgent it is found that after

storage at el evated tenperature 15 [err] for two weeks, simulating a

| engt hi er storage at roomtenperature, phases separate fromthe |iquid

detergent body and the soil release pronoting proper- ties of the polyner

cont ai ned t herei ar avadhédiighethe afariex (desenzyed®) i €iahr & got €onpgs snd
detersive 20 acgtiivities. . It is nqrnall referred to onjit the,

Lri et hanol ami ne GrioN% Gk 4 REeRents {yentiqns (209 ¥ oohen 7 Eedauct
so that the formadratspors teghtvaitrs &Gildist amdticd |9l hand iwasked| ebsimea Wien t he
enzyne stabilizerg] ) | ts 1,S; dec '

substantial ly on‘dselth?)er ge’%txt g#dq{}ﬁé/e C 'éeé';ler 'ilqw é%eﬁr%gﬁ%ﬁﬁﬁrs cl oudy, due

to the pH rot beiospmeniaiad apengante (ffisn QF |Hthe | buikystypad,

Conpos| ti IonsTﬁf ts'l%rﬁrfteia]ﬁh_lz@ﬁﬁﬂ;ltdtlprb@gﬂglélsl_eifﬁﬁpﬂﬂiéinﬁ?ﬁfﬁ@%dhe%, o
eneficial . ey are s e, resulti in a nore, ectiyve produc or

the purposes int &PRRLEFLES Ma%gﬁ%eq@r% ‘;ﬂd?ﬁéhg‘fh?lhb‘i‘g’s; ent

bri ght eni ng 2 detardyenrtz \invttia ldye anpipyEd etild, nancattsaitesny tsoplin a

g?gfaggt ractive 'rie‘?i‘é'a%ed‘i}z%ﬂfﬂtng“%ﬁéé .°“’IMMEP%£@E1§8R§! ate on
10, when substantial proportions of water soluble
multivalent ionizable salt, such as more than 2% of ;;)
sodium sulphate, or more than 1% of triebhanolamine
or a salt thereof, is present in the liquid dethergent
it is found that after storage at elevated temperature
15  (43°C) for uwo weeks, simulating a lengthier storage
at room temperature, phases separahe from the liquid
'dehergenn,body and bhe soil release promoting proper-
ties of the polymer contained therein are diminished,
as are the enzymatic, brightening and detersive
20 acﬁivihies} It is normally preferred to omit the
triethanolamine or, if it is present, to limit it &o
0.2% of the product, so that the formulation contains
substantially no triethanolamine. When the enzyme _
stabilizer is omitted enzymatic action is decreased &/
25 substantially on storage, and the clear liquid
detergent burns cloudy, due to the pH nobt being
maintained at the required level. Thus, the
composibions of the present invention are useful and
unexpectedly beneficial. They are stable, resulting
30 in a more effective product for the purposes
intended, detergency, soil release promoting,
fluorescent brightening



The invention nmay be put into practice in 5. various ways and a nunber of
specific enbodi nents will be described to illustrate the invention with
reference to the acconpanyi ng exanples. Unl ess ot herw se indicated, al
parts b by weight and all tenperatures are in C 10.

EXAMPLES 1A to 1E Exanple 1A A liquid detergent conposition is nmade up
havi ng the conposition given in Table 1 bel ow. 2BABLE 1 15. Conponent

Percent Neodol 25-71 16. 1 Sodi um

| i near dodecyl benzene sul phonate 6.71 solution2 Al karil [err]
soi|l rel ease pronoting pol yner 6.7 20. Denatured et hanol (3A,

90. 5% et hanol, by  and enzyma®i®d %qgggg 95%@ |@f(ﬂ , r ade
(96% act i ve, 3.0 n1n¥nu enz f%’ts' i als mgéﬁitéhg i

0.75 25. Phorwite RRHmeﬁeré;Sract1ve liquid detergent compositjorg which

Phorwite BHC6 766 does not separate on storage. 0.08 Dye (Pol ar

Brilliant Blue, 1%aqueou§,h & % sol uti,on) Perfune
0.4 30. Sof t ened wat er 7 e 1nven ion may e put into practlgg e.nloo 0

26. Notes on Tabl e 1varCondewsysi andprodumbenf ofpppexciifdice lephbbdbdimledit sof
will be described to illustrate the invention with
reference to the accompanying examples. Unless
otherwise indicated, all parts are by weight and all
temperatures are in C.

10. EXAMPLES 1A to 1lE
Y ' Example 1A

A liquid detergent composition is made up having
the composition given in Table 1 below.

TABLE 1
15. Component Percent
Neodol 25-71 16.1
Sodium linear dodecylbenzene sulphonate 6.71
solution2
Alkaril QCJ3 soil release promoting polymer 6.7
20. Denatured ethanol (3A, 90.5% ethanol, by 5.5
‘volume)
Sodium formate, technical grade (96% active, 3.0
minimum)
N Dual enzyme (liquid)4 0.75
25. Phorwite RKH (pure)> 0.13
Phorwite BHC® 766 0.08
Dye (Polar Brilliant Blue, 1% aqueous 1.0
solution) ' |
Perfume ' 0.4
30. Softened water? | ' 59.6

100.0
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et hyl ene oxi de and a higher fatty al cohol averaging 12 to 15 carbon atons
per nole, sold by 5. Shell Chem cal Co. 2 52.2% Active ingredient
aqueous solution. 3 15% solution or dispersion in water of a cpol yner~ef
pol yet hyl ene terephthal ate and pol yoxyet hyl ene terephthal ate of a nole€ul ar
wei ght of about 10. 22,000 wherein thgﬁpolyoxyethylene Is of a

nol ecul ar wei ght of about 3,400, the nolar ati o of polyethylene
terepht hal ate to pol yoxyet hyl ene terephthal ate units is about 3:1 and the
proportion of ethylene oxide to phthalic moiety in 15. the polyner is

about 22:1, sold by Al karil Chemcals, Inc. 4 60% of Proteolytic enzyne,

Al cal ase 2.5L, sEEéEE¥2EQEEEEEd&stri A'S (5% enzyme active ingredient 65%
propyl ene gl ycol landog@¥n¥atebh §&6dﬁ@% off 2 gproxma%@ﬂyolvy e,
Termanyl 120L, sold bx gb Ind stri %P%gGFenzyne A.I"., 65% propyl ene
glycol and 30% wat ePFhY$eRe PXE 8n8“9yﬁe B dner, di sodi um
4,4' -bi s(4-anilino-&vetagidgolgmebhills) carblon atioms- pdr mole, sold by
s-triazin- 3 ylam noxpe 2’ ¢ ghkﬁgge glsulphonate sold by CIBA-CEIGY. 6 A

stil bene-type fIEorescent ener, 4-4'bis
(4- phenyl - 2H 1, 2£3- ﬁﬂraiohyhlzeyﬂygzegiegtlBusnoualp@ﬂa&smmnlsulphonate

sol d by Cl BA- GEI 8Y. 18§. sothlzﬁobkt aiagta&@ri% Y&l Wate?’ oF RPN e fas

I t han 20 nor ess t han ram per gall on
[err]. less gppo yetgaleXe 5

terephthala e and po yoxyethylene
terephthalate of a molecular wexght of about
10. 22,000 wherein the polyoxyethylene is of a
molecular weight of about 3,400, the molar ratio
of polyethylene terephthalate to polyoxyethylene At
terephthalate units is about 3:1 and the
pfoportion of ethylene oxide to phthalic moiety in
15. the polymer is about 22:1, sold by Alkaril
Chemicals, Inc. ' '
4 60% of Proteolytic enzyme, Alcalase 2. 5L, sold by
Novo Industri, A/S (5% enzyme active 1ngred1ent,
65% propylene glycol and 30% water) and 40% of
20. amylolytic énzyme, Termamyl 120L, sold by Novo
Industri, A/S (5% enzymé A.I., 65% propylene
glycol and 30% water).
5 A stilbene~type fluorescent brighteher, disodium
4,4'-bis(4-anilino-6-2“-hydroxymethyl).methylamino— \;/
25. s-triazin-2-ylamino)-2,2'-stilbene disulphonate,
sold by CIBA-GEIGY. | |
& a stilbene-type fluorescent brightene:, 4-4'bis
(4-pheny1-2H-l;2,3—triaz61yl-2fyl)-2.2'_stilbene
dipotassium sulphonate, sold by CIBA-GEIGY.
30. 7 Zeolite-softened water, of a hardnéss, as CaCoO3,
less than 20 ppm (normally less than l'gram per

gallon).



The formula liquid detergent is nade by m xing together, in order, part
¢(nost) of the water, followed by the alcohol, fluorescent brightener,

ani oni ¢ detergent, sodiumfornmate, nonionic detergent, 5. dye sol ution,
the balefice of the water, and the copolynmer. Mxing is continued for an
additional three mnutes and the pHis neasured. If it is outside the
desired initial range of 7.3 to 8.1 either sulpﬁﬂrlc acid ([err] Be.) or
sodi um hydr oxi de 10. solution (40.5%in water) is added to adjust it to
7.7. The proportion of pH adjusting nmaterial enployed is small, e.g. about
0.2% or less of NaOH, or of [err]. Next the enzyne preparation is mxed in
for three mnutes and the Predfermabafliqei@ddeterdént iprmadecbg mpaikhgi ng
transparent blue liq OPPSI int T o] y en at

[err] with a'Brookfiu$gg€|scone%%réfﬁbr'gsapﬁbgﬂﬁgtz gg E#L P Egg

90 centi poi ses The pfotieweddee thetaleeloby ﬁbmgescenedbmghgeee:ri or a

}Neek dafter o \Ahla::th,ﬁde@@éﬁjé/&ﬂ“th@fuﬁ smaeey ﬁzg%??ﬁl% ggﬁngHﬁt,
iquidinas apl e si e esse
 The protease acPfvit f% Téiﬁ%ﬁéQTEﬁP?kﬁﬂ %ge% %gnFyﬁlw?FﬁﬁrdaﬂgtEPQent
gontalnlﬂg 2_8960L trcap¢&ym&zunrMu#ﬂﬁ@»ziEﬁampimuéﬁ forlﬁ? aaaﬁtienaucg
etter than in other éﬁﬁ?’ n i g no sodi um
formate (Exanple 10). *‘%??1 +<‘(f;r ?eﬁg %T’Egaéegagmt Bt ?romthe
control formula (in Aytgide sthedesired cinttial crange op WiihtWaBel)
| (Exarrpl e 1D) both 30.eigHés R Ayt ade( 66t i Bh !l ) e5r a5 8a fhASh{ &

Aerp ( ) y&fbkyde
10. solution (40.5% in water) is added to adjust it to

S

7.7. The proportion of pH adjusting material
employed is small, e.g. about 0.2% or less of NaOH,
or of H2S04. Next the enzyme preparation is mixed in
for three minutes and the product is filtered, to

15, produce a sparkling transparent blue liquid composi-
tion. The product viscosity, taken at 25°C with a
Brookfield viscometer, using a No. 1 spindle, at 20
r.p.m., is 90 centipoises. The product made is
tested by being stored at 43.3°C for a week, after

20. which it is observed to be a slightly turbid light
blue liquid in a stable single phase, essentialiy
like that when it was made. The protease activity is
better than that of a control liquid detergent

W containing 2.8% of triethanolamine (TEA) (Example

25. 1B), and is much better than in other compositions
like the control but containing no sodium formate
(Example 1C). When both the formate and TEA are
omitted from the control formula (in all cases the
differences are made up with water) (Example 1D) both

30. protease and amylase activities are drastically



reduced. The control and the variation thereof are unstable on storage,
with the polyner settling out. Shortly after making the liquid detergent it
is ysed to wash a test |load of clean fabrics, including 5. sone of” ; '
pol yester materials and others of 65% pol yester and 35% cotton mat er Ml .
The washi ng concentration is 0.18% by wei ght of the |iquid detergent, on
the basis of the weight of the wash wat er, 28 the swatches washed are
about 5% by wei ght 10. of the wash water. After washing in a standard
test washi ng machi ne, using standard conditions previously described in
this specification, is conplete, the swatches are rinsed and dri ed.
Subsequent | y eachrefesedswafThle consirailneadiitiie aaauitatiilore s hlmgnt afrel 5.
dirty nmotor oil tandar us of, j | hed in

t he sane type of gfrn‘g?ﬁ?’%%, g&sigrtl:wg%gdm?gfg‘l éﬁggbelﬁ&?nft %A?lgodrﬁsr%%;

swat ches that were nofher&lyoadter: Pakisag wheh lijaid datargaqniit dies er gent

are enpl oyed. . Thﬁs\éfashbnﬁabhe_&t E%@_tZQoad_@fdci!&iﬁCﬂMid&Sf'ﬂd&dﬁfmfr ature
are the sage in al | cases, .bei n%[l_[err]e, .%lch IS C%rn?%l derfe 0 be an

opti mum t enper at §PBe; 8F PPIYERERE. MAF IR Sc ARG iPthaRR £ 992 subsequent
washing is with pbayeisterdaddt 85§ecbttom maitierdalaf (e prastentg i nventi on
n 25 - all suchohRahanaes oy s pedbid n il Ye eV dduspant!y whiter

to the eye and by re ctoneter tes g an t'he contro es, show ng

that the soil rePe&szagsnsnoPPngheopgisnofothehweaighti efidhe geash
conposi tion ef f eghidel Yanidedel Bwh@ne8M4@hed atéChivdht APRY Gfbigd from

the smatCh%%.durgggt%gewgggsa %EQE Af%%k washing in a standard test
washing machine, using standard conditions previously w
described in this specification, is complete, the
swatches are rinsed and dried. Subsequently each
test swatch is stained with about three drops of
15. dirty motor oil of a standard type used for such
testing and is washed in the same type of machine,
using a commercial detergent. As controls, swatches
‘that were not previously treated with the present
liquid detergent are employed. The washing-treating
.20.  and subsequent washing temperature are the same in
all cases, being 49°C, which is considered to be an
optimum temperature for treatment. In some experi-
ments, the subsequent washing is with the liquid
detergent composition of the present invention. In W,
25. all such instances the treated swatches are signifi-
cantly whiter to the eye and by reflectometer testing
than the control swatches, showing that the soil
release promoting component of the liquid detergent
composition effectively aided in the removal of such
30. applied soil from the swatches ‘during the subsequent



mashings. Al so,

it

s noted that the redeposition onto unsoiled portions of

the fabrics, of the dirty notor oil renoved (fromthe spotting
applitcafion), is dimnished when soil release polyner is applied to 5.

the fabefc before test soiling thereof. Thus, the liquid detergent of the
present invention containing soil release pronoting polyner, in addition to
of the soil, also helps to maintgin it suspended, i nhibiting
deposition of such renoved soil 10. on other parts of the test material.
When 2.8% of triethanolam ne or TEA salt (Exanple 1B) is present in the
liquid detergent of the formula previously given, in replacenent of part of
after storage for a week at 43.3C the deter- 15  gent is

ai di ng renova

t he wat er thereof,

found to have separat WAPRIAGR i A 8BYd e g ef‘°tt?q)tha4*sou?ﬁ:c{ﬁdm1‘t%Q&h
conditi ons when the tantst haraﬁmmq:oﬁt:amserﬂf atte rmarm:iémn G0 Bite ST £4M

sul phate (Exanple 1E rese e at om
: Pl %t?n?r?q:lucq{]% e‘(para ioh a aﬁ?%s%%% FRfFion). is

tenperature al so resu

di m nution of soi

i ndi cated propog i ongnef ﬁaﬁuﬁmﬁa %ﬁﬂfyﬁuﬁ@'&ﬂa&&phatﬁu@% ed.

to the fornmula of Ex

pronoti ng pol yner

t he sane type of
pol ymer formula- tion

pol ymer cont ent

Y

r

& igind sheshwheny seitl \wWelease fmlmmﬂs prapphied) tde

| e gg& Wien t he "anmount of soil r'el ease
% srgentsforthe Prsspnt ftantiqoeantaining

resmlctﬂ releaisad privmet itige pliyaiersd, i Rt idititd hei Didyo

'm%v%'l' g&t '%’07' %§ eff ct | \“ffd‘ \Qﬁ n tmg%étoAin 310t rel ease

S |ncreased to

10.

15.

20.

25.

30.

suspended, 1nh1b1t1ng depos1t1on of such removed soil
on other parts of the test material.

When 2.8% of triethanolamine or TEA salt (Example
1B) is present in the liquid detergent of the formula
previously given, in replacement of part of the water
thereof, after storage for a week at 43.3°C the deter-
gent is found to have separated. Clouding and separa-
tion also occur under such conditions when the
triethanolamine is absent and more than 2% of sodium
sulphate (Example lE) is present in the formula.
Storage at room temperature also results in such
separation and corresponding diminution of soil
release promoting activity of formulas containing the
indicated proportions of triethanolamine and/or
sodium sulphate, compared to the formula of Example
1A,

When the amount of soil release promoting
polymer is decreased to 0.8% of the final product
(Example 1lF) the same type of results reported above
are obtained, except that the 0.8% polymer formula-
tion is slightly less effective. When the soil
release polymer content is increased to 2% (Example



1G5, while increasing the nonionic detergent content to 24% and decreasi ng

the formate to 2% (otherw se product stability suffers),
“thegsoil rel ease pronoting polyner increases accordingl
n‘lar tests are made using other lipo- philic soils,

the activity of
y. 5. ~When
such as corn 8]

(red), butter, shoe polish, lipstick, French dressing and barbeque sauce,
simlar results are obtained. The sane res3®Pts are al so obtai ned when the
test fabrics are single knit 10. Dacron, double knit Dacron and
Dacron/cotton bl ends, and such are also obtained with other treatnent
tenperatures than [err]. Such are also the results when instead of the

| abor at ory teSt'Itﬂ)M@ﬂhinQ IBEPE AL ng W&iéﬁlerdéﬁé?gbﬁﬁnébﬁtgﬁﬁh' ne of

[ Taqui 0 dot er gont® creL A CEER EENS nEPBURSFRSRE FPUAH

d, Tests of the
e$RERBTHEENt eni ng

are al so satlsfepxadqctlsmhnﬂliug shﬁfetﬁb.pthéeabyivttgndfaﬁhéobyﬁ10

enzynes are func y. e tergent, and
that the quore§%%ﬁ$§%%l% %éééﬁﬁ% %é#k&g? f?cre?ggg ?ﬁébg§ ? n. This is
so despite5Sthe fact tWhenepimhbar steststane unadebhaing PFQeFdldppergent
systenms, especi gl ft &6??@1eguéﬁﬂﬂfrééﬂﬁe§1lagge§?'QBBEEEES 8h8ePH

sensitive. 25.

n a nodification of the

fornul a of Examﬁ’%hﬁi‘ M?*@kpr%ﬁ%‘??l‘l‘o‘ﬁ‘%‘?s}?ﬂeﬁ‘dapﬁﬂ"ﬁgﬂ'z’eﬁéuce'
sul phonat e is drejwpclht xésqlod awe ashtainedgr eThensahéd. tegubasi sret he

proportion of et fpel ol 1068 SAREH ife 'eddt £Pbrs e ORPL BLaEELoRAELI 11 ant

Bl ue dye is use

10. Dacron, double kn1t Dacron and Dacron/cotton blends,

and such are also obtained with other treatment \

temperaturethhan 49°C. Such are also

the results

when inste#d of the laboratory testing washing

machine, a commercial or home laundry machine of

15. either top load1ng or slde loadxng type is employed.

Tests of the l1qu1d detergent. for enzymatic

cleaning power and fluorescent brightening are also

satisfactbry, indicating that the proteolytic and

amylolytic enzymes are functionally effective in the

20. stable liquid detergent, and that the fluorescent

brightener did not fall out of the solution. This is

so despite the fact that enzymes are thgn'unstable

in liquid detergent systems, especially at elevated

temperatures, and brighteners are pH sensitive. W/

25. . EXAMPLE 2

In a modification of the formula of Example 1A,

when the proportion of llnear alkylbenzene sulphonate

is dropped to 2%, on an active ingredient (A.I.)

basis, the proport1on of ethanol 1s increased to 7.5%,
30. 0.005% of Polar Br1111ant_81ue_dye is used (100%



active) and the fluorescent brightener conbination is replaced by 0.24% of
Tinopal 5BM and 0. 1% of Phorwite BHC, a stable |iquid detergent having soi
rel ease- pronoting properties, enzymatic effectiveness, 5. bri ght eni ng
actionagnd detergency |ike that of the conposition of Exanple 1A, results.
The liquid detergent is clear light blue and in the absence of any dye it
woul d be of a light colour, so that it can be d¥kirably col oured by use of
ot her dyes, too. 10. | nstead of the brightener system nentioned,

equi val ent proportions of Tinopal RBS-200, Tinopal 4226 (ClBA-CElGY) or
Phorwi te RKH (Mbbay Chem cal Conpany) and m xtures thereof may be
substituted. In all sanﬁim)smd: hehes Ulaiaarg scerity mf:.qmeerﬁénocmbﬂnatién is

brightener is i rrprov |tb{;€bbe £5L¢op ?é)nate L & @e%.@%?n?o??\pf]te

despite the presence nzene su ergen ymerrtc
soi|l rel ease pronoti @%g@tsﬁ@%tlmﬂ‘hlﬂﬁﬂ%nmgasqm releaseThe

fornula of Exanple 1idcndtdidPetopedtids, q@ﬂ!yﬁi%ﬁé”@fféﬁ%ﬁveness.
tridecyl benzene squhonaEe |slg;esen1 i nst ead .of the dod ec Ibenzen

sul phonate. The pr od it Achion Apf dekeregney ki "at°gl"e9%1t ed
t enperature, and the compor tiioabidf (Bxample l12quadsdilvsse fTﬂetIEqﬁﬁwduct of

Exanpl e 1A I—b\A/ever,devkth% 8% ofc]_'I"e reﬁ@éoolp‘; esent *‘{10212%' a QQJ;',L@ é@e

product is unstable S0l ase po yner I Ng ou
~after storage at 43Cany dwee mvee#oulsi).be of3a light colour, so that it can

be desirably coloured by use of other dyes, too.

10, Instead of the brightener system mentioned,

, equivalent proportions of Tinopal RBS-200, Tinopal
— 4226 (CIBA-GEIGY) or Phorwite RKH (Mobay Chemical

Company) and mixtures thereof may be'substituted. In
all such cases the substantivity of the fluorescent

15, brightener is improved due to the presence of the
anionic detergent, and despiée the presence of the
alkylbenzene sulphonate detergent the polymeric soil
release promoting agent is not destabilized.

EXAMPLE 3

20. The formula of Example 1A is changed so that 3%
of sodium linear tridecylbenzene sulphonate is
present instead of the dodecylbenzene sulphonate.
The product made is stable and clear after storage at

k;, elevated temperature, and the enzyme stabilities

25. equal those for the product of Example lA. However,
when 2.8% of TEA ié also present in the formula the
product is unstable, with the QCJ soil release
polymer flocculating out after storage at 43°C for
one week. N

30.



?

EXAMPLE 4 The contents of the various experinental formulas of the present
1nvent|on given in Exanples 1-3 are varied +10% and +25% while keeping the .
lproportlons of the various materials within the ranges recited iga=the
speC|f|cat|on In such formul ations instead of enploying the QCJ 30|F\¢
rel ease pol ynmer (aqueous solution), equivalznt portions of (on a sol i ds

basis) QCF (Al karil 10. Chem cals CAS 9016-88-0) and water are
substituted, with the QCF first being dissolved in the water. Al so ot her
enzynes, stabilizers, alcohols and colourants, as described in the

specification, may be enployed within tﬁsﬁiﬁ&oq I on ranges given. The 15.

detergents resultlng are clear, stable parating and possess. good
soil rel ease pronDt|n§h%ﬂ99QHQR}%mﬂftﬁﬂ%ﬂﬁ&ﬂﬂQRfrﬁxnﬁnxmqnsallke t hose

descri bed in Exaﬁbkﬁﬁlks3ofSWH%'piéﬂéﬁ%tﬂﬁ%éﬁ¥¥b ’béﬁ“ﬁﬁlﬁﬁgﬁﬁfé@t dye,
|

col ourant and perfune 20. __ar tted fron1the fornulas of S exanpl e,
al t hough their contr A58t "G Y ¥Midy keeging &g when
tri et hanol aft ne @ropomitisinise ofalthel srap:rmﬁualﬁerswlhs fuirtRlim drond the

limts given the,_.g;,x ggcgegg_q._ggesl q,_%% s__}?@? \?Vn q:ﬁ]%ss ?‘S.m%\.}e)%%gf: :/g in

pronoting soil rel e uri.ng wash € 'so
onitted the effe@9§m§flaﬁﬁénén2%%eéﬂeqfo§tmpd-wemg)mqe &Gk waidys storage at

the el evated teskeftleaper gbuwerarléqfufé%ds%%l%ftﬂcm DUdiyNes fect of the

formate results |n It| % % i.ng and .d stabilization of the
product . 33. iohs o ids basis) QCF (Alkaril

10. Chemlcals CAS 9016-88-0) and water are substituted,
with the QCF first bexng dlssolved in the water.
Also other enzYmes,'stabilizers; alcohols and [
colourants. as descr1bed in the specification, may be
employed w1th1n the. proportxon ranges given. The

15. detergents resultlng are clear, stable and
non-separat1ng and possess good soil ‘release
promotlng, cleaning ‘and brlghtenzng properties, 1like
those descrlbed in Examples 1-3. Such is also the
case when the fluorescent dye, colourant and perfume

20. are omitted from the formulas of this example,
_although'their contributions to the product are
lost. Similarly, when triethanolamine or ionizable
salt is ptesenﬁ in such formula beyond the limits
given the pfoduct becomes less stable and less -

25. effective in promoting soil release durlng washing, ~/
and when the sodunm formate is omitted the effects of
the enzyme are lost after_only a few days storage at
the elevated test temperature, and the loss of the
buffering effect of the formate resolﬁs in ultimate

30. clouding and destabilization of the prodoct.



In other variations in this exanple the nonionic detergent is Neodol 23-6.5
or a mxture of equal parts of Neodol 23-6.5 and Neodol 25-7, with the sane
total proportion being enployed, and a stable 5. ef fective product

resul tse¢ Al so, instead of the described anionic detergent others

previ ously named nmay be substituted, and good results are obtainable. Wth
such variations results |like those preV|oust reported in Exanples 1-3 are
obtai nable in both test 10. washi ng machi nes 33nd househol d and conmerci al
washi ng. machi nes, which are either top | oading or side |oading. Such is

- also the situation when pH adjustnents are nade wi th potassi um hydroxi de
and when such adjustnments, made wi th sodi um hydroxi de or 15. pot assi um
hydroxi de, are to pH s of I@ ather7vandagionsi nnt ithlisy exhNopiel Ithes monipdic

adjustrents will utibbgerb@At iBaReddbyl 23041 8THbYdr pikda ANdr ggﬁléypuhu“ c

acid sol ution, preferablgE gss than 0.5% thereo nore pre | ess
argReo

than 0.2%thereof. IR ONe°dPﬁs?§ﬁ§e§ apé §ssﬂeérﬁér8 pMikly e sgme
agent may be added asotaloppuperedont beifgt empllogaid] AnAPAr kt@blas i S known

t [ t he desired | t ' I
but 1t i I T stiPT beChESRELVE  RFSRIEY FRpRRER o RESRaadasherd &% fbs.
enzyme. Sinmlarly, dﬂ#beihed5&n§ndié3det@cganenbthersipnevabuHaQHnam@d
[err], reSpeCtlve|y,m§§9b85H65§¥1Eﬁ€£8rth8 gBBﬁegeSEQES”BE@tb%QﬁébQ%r%Of

may be enpl oyed t oo omth exa
description it is se@ﬁtPh%PCPhEaﬁ%§§éﬁﬂslﬁ?éHi#Sn1F§e thoge PreVIOUSlY

reported in Examples 1-3 are obtainable in both test
10. washing machines and household and commercial washing
o/ machines, which are either top loading or side
loading. Such is also the situation when pH
adjustments are made with potassium hydroxide and
when such adjustments, made with sodium hydroxide or
15. potassium hydroxide, are to pH's of 7.4, 7.7 and 8.0,
initially. Normally such pH adjustments will utilize
less than 1% of sodium hydroxide and/or sulpuhuric
acid solution, preferably less than 0.5% thereof and
more preferably less than 0.2% thereof. In some
20. instances the appropriate pH adjusting agent may be
added as a formula constituent, in said proportion as
is known to give the desired pH control (based on
paet experience with the formula) but it will still
be highly pteferred for it to be added before the
25. enzyme. Similarly, while 40.5% and 93.2% concentra-
tions of NaOH and H9S04., respectively, are usually
preferable, other concentrations thereof may be
employed too.
From the working examples and the preceding
30. description it is seen that the present invention is



of a stable and attractive clear 1iquid detergent which contains various
conponents that m ght have been expected to interfere with the stability of *
‘the final product. Yet, surprisingly, a stable product 5. i s obt ajTrabl e
in accordance with the invention. Such product has desirable soil retease
pronoting, soil deconposing, fluorescent brightening (when the brightener

is present) and detergent properties. SeveB4l of the conponents of the
conpositions of the 10. present invention exert dual effects therein.

For exanpl e, the anionic detergent increases detergency and hel ps to nake
the substrates (laundry fibres) nore substantive so that the fluorescent
brighteners are gpr& stapléi and dberaediva toedwt @iguwidcheitergeh

stabilizer for e S o] tabilize the soil.rel.ease,praonoting
agent, as woul d a%gﬁb%%ﬁggiﬁ_c%%gﬁggﬁdg?Fnggﬁgfigégttﬁégg p8™fer and
fluorescent bri gheencexpaste@| toatnthefeneywiésh the sarbdldd tyomfordvet s of

these Iiquid delefgentsreaact. tOve; surBrodifigad, Sl BEaBhBUBE BRACt i Ve,
stabl e and ef fective clear defergent conposition: "Thus, 11 IS seen that the
conmposi ti ofs of iReOPtaiaablenianareardapresuwithafihgnpp¥ensioni-e &8¢&nce in

the art of maki ngrédadt enhas odesli debte 986t 1Co8RREERI PROEMbRANLGIS soilcont ai n
PET- PCET copol yner _and enzyne . _The.ipventi has been described with
respect to vario %c?T?%gf?étiéﬁéoﬁﬁacﬁngngggggﬂﬁBHLgﬁﬁf? ?ﬁ@reof but is
not to be limtecorightémer becpresenté ahds@eterganthprapertikeish t he
present speci fi cgliopaBlor ¢RE'QoRpOAERY bk DReBhGRLY1NIbhE? B o HRY! I tutes
and equival ents wthout departing Tromthe Inventiron.

10. present invention exert dual effects therein. For
eiample; the anibnic detergent inc;gases detefgency QQ
and helps to make the substrates (laundry fibres)
more substantive so that the fluorescent brighteners
are more effective. The sodium formate, which is a

15. stabilizer for enzymes, does not destabilize the soil
release promotihg agent, as would have beén expected,
and it stabilizes the copolymer and fluorescent
brightener, as well as the enzymes. The Qarious
components of these liquid detergents coact to

20. produce a surprisingly attractive, stable and
effective clear detergent composition. Thus, it is

' seen that the compoéitions of the present invention
represent an unpredictable advance in the art of
making stable liquid detergent COﬁpositions that )

25. contain PET-POET copolymer and enzyme(s).

The invention has been described with respect to
various illustrations and preferred embodiments
thereof but is not to be limited to these because one
of skill in the art, with the preseht specification

"~ 30. ‘before him, will be'éble”to utilize substitutes and
equivalents without departing from the invention.



35. CLAIM5 1. A stable soil release pronoting enzymatic 5 [Tquid
detergent conprising (A a detersive proportion of a nonioniqj

(B) agdetergent supplenmenting and fluorescent brightener suﬁﬂﬂ"m"ﬂ“n”lllll”“l
i ncrea®Ag proportion of an 10 ani oni ¢ sul ph(on)ated syntheti ¢ otgahics *
detergent, (C) a fluorescent brightening proportion of a fluorescent
brightener, (D) a soil release pronoting proportjson of a soil release
pronoti ng pol yner of polyethyl ene 15 t erepht hal ate and pol yoxyet hyl ene
terephthalate, (E) 0.02 to 0.1% by wei ght of enzyme sufficient to
enzymatical |y hydrol yze protei naceous and/or amylaagepous soils on fabrics
during washing thereof with an aqueous washi ng~solruation of such liquid 20

detergent conposition, (F) fromin excess of 2% to 5% by wei ght of sodium
formate as a stabilizer for the enzyme(s) and a buffer for the detergent

conposition, and an aqueouq_srrgg{i Wiapi \WiGhr 1L s %mlkgg e?r?%’%e&r%ange

mai nt ai ned at no | ess than and the viscosity Is I nt al
of 50 to 150 cemti poi $dquighdebgraensdh COMPEASia%resent substantially no

triethanol amine and no nor qafhag Aelbelradlive’ pkdKorh iwH & WlndH i@ zabl e
salt material. 30 2. i quid detergent as clainmed in aim1l in which the

|
proportion of nonioni 388&L88%EMt is within the range of 10 to 22%
(B) a detergent supplementing and fluorescent

brightener substantivity increasing proportion of an
10 anionic sulph(on)ated synthebic organic debergent,
(C) a fluorescent brightening proportion of a
\;/ fluorescent brightener,

(D) a soil release promoting proportion of a

soil release promoting polymer of polyethylene
15 terephthalate and polyoxyethylene terephthalate,

(E) 0.02 80 0.1% by weightt of enzyme sufficient
to ehzymahically hydrolyze proteinaceous and/or
amylaceous soils on fabrics during washing thereof
with an aqueous washing solution of such liquid

20 deﬁergenu composition,

(F) from in excess of 2% to 5% by weight of
sodium formate as a stabilizer for the enzyme(s) and
a buffer for the detergent composition, and an
~aqueous medium, in wbich, (on shorage) the pH is

o/ 25 maintained at no less than 5.8 and the viscosity is
maintained in the range of 50 8o 150 centipoises, and
in which_hhere is present substantially no
'h:ienhandlamine and no more than a total of 10% of
water soluble ionizable salt material.

30 '

2. A liquid detergent as claimed in Claim 1 in
which the proportion of nonionic detergent is wibthin
the range of 10 to 22%.



36. 3. Aliquid detergent as claimed in CCaiml1l or Claim2 in which the

afi ' mnf II) d detergent is selected fromthe group consisting of

I ngm““ﬂﬁ Iu IIBI benzene sul phonates and hi gher fatty 5 al cohot:

pol y&t hox¥ ae $ul phates and mi xtures thereof, and the total proportin
thereof is in the range of 2 to 6% 4. A stapble soil release pronoting
enzymatic 10 | iquid detergent conprising”(A) 10-20% by wei ght of a

noni oni ¢ detergent, (B) 2-6% by wei ght of an anionic sul phonated synthetic
organi c detergent (C) a fluorescent brightening proportion of a 15
fluorescent brightener, (D) _a soil _release pronoting proportion of a soi
rel ease pronoting pol yher - flkﬁﬂﬁﬁnqﬁﬂ%ﬁﬁ?@%r%%h?h%&%?g BRAChdEPokyREhyl ene
ter eph: hal ﬁt e, h( ?1{&:\022 tin er_lf@byuwialﬂ%?@ic egnz?/p@( shfabed leaétQQ?egﬁp
enzymatically hydro rot ei nacequs and/or_a ceous sojls on fabrics
QT T ng washi ng  HEY LA 19 hF Ol RRR IS L] FRPRLE 1 horo T LAB8RT i qui

det ergent conposittigher (Fk¥Y denzensx caskphdn28es cando bigher ghatofy 25
sodium fornate a il 1 - %Fd- for the

det er gent gmosﬁ%oﬁ%é&%%%%&%&m%ﬁ%?# |C%?P%§fés?pr age) the pH
i s maintai ned at TereQf 7. andirithe HORA L REIRYL B LoRehRREEPEJLS ninhBheéange of

50 to 150 centipoififife o Hb 64N which there is present substantially no
triethanol- am ne and no nore than a total -of-10% of water sol uble

ionizable salt material, including anionic detergent and sodi um fornate.
4. A stable so0il release promoting enzymahic
10 liquid detergent comprising '

(A) 10-20% by wéighh of a nonionic detergent,
(B) 2-6% by weight of an anionic sulphonated
synthetic organic detergent, |
(C) a fluorescent brightening proportion of a
15  fluorescent brightener, | | |
(D) a soil release promoting proportion of a
soil release'prdmduihg polymer of polyethylene
serephtihalate and polyoxyethylene terephthalate,
(E) 0.02 to 0.1% by weight of enzyme sufficient
20 80 enzymatically hydrolyZé probéinaceous and/or
amylaceous soils on fabrics during washing thereof
with an aqdeods washing solution of such liquid

o/

detergent composition,
(F) from in excess of 2% 8o 5% by weight of W

25 sodium formate as a stabilizer for the enzyme(s) and

a buffer for the detergent composition, and an

aqueous medium, in which, (on storage) the pH is

maintained at 6.2 8o 7.0 and the viscosity is

maintained in the range'of 50'60 150 centipoises, and
30 in which there is present substantially no triethanol-

amine and no more than a total of 10% of water

soluble ionizable salt material, including anionic

detergent and sodium“formahe.



37. 5. Aliquid detergent as clainmed in any one of the preceding clainms in
which the soil rel ease pronoting polyner is a polymer of polyet u

ber ephbhatabe and pol yoxyet hyl ene terephbhal ate of a nol ecul ar B j"'"l""""”“l}
the ran of about 15,000 to 5. 50, 000, wherein the polyoxyebhyle e

t he pol yoxy- ethyl ene berephthal abe is of a nolecular weight in the range
of about 1,000 to 10,000 and the nolar ratio of ethylene berephbhal abe to
pol yoxyet hyl ene ber ephbhal abe units is within the range of 2:1 bo 10.

6:1, and the proportion thereof is within the range of 0.4 to 2% 6. A
liquid detergent as clained in any one of thg7preceding clains in which the
enzyne includes a 15. probeol ytic enzyne. 7. A liquid detergent as
claimed in any one of the preceding clains in which the fluorescent
brightener is a stilbene brightener or a m xture of 20. bri ght eners
including a stil bene brightener and the proportion thereof is within the

range of 0.05 bo 0.5% 8. A liquid detergent as clainmed in any one of 25.
t he preceding cl ai ms |r§VWN%¢#¥$R9?)Qﬁﬁﬁ¥$%ﬂho$snﬁh¥bM?€ et 8rYefbej of

within the range ofheOpfécédPng tdiba i oin CwisidPhENE) 86£T fleleagent is
sel ected from 30. proﬁggﬁng polymer is a polymer of polyethylene
- berephthalate and polyoxyethylene terephsthalate of a
molecular weighd in the range of about 15,000 to
5. 50,000, wherein bhe polyoxyethylene of the polyoxy-
ethylene terephthalate is of a molecular weight in
\ the range of about 1,000 4o 10,000 and the molar
ratio of ebhylene berephthalabe 50 polyoxyethylene
berephthalabe unibs is wibhin the range of 2:1 Bo
10. 6:1, and bhe proporbtion thereof is wishin bhe range

of 0.4 bo 2%.

6. A liquid detérgenh as claimed in any one of
the preceding claims in which she enzyme includes a
15. proteolytic enzyme.

7. A liquid detergent as claimed in any one of
the preceding claims in which the fluorescent
brightener is a stilbene brightener or a mixbture of

N 20. brighteners including a stilbene brightener and the
proportion bhereof is within the range of 0.05 b0
0.5%.

8. A liquid detergent as claimed in any one of

25. the preceding claims in which the proportion of
nonionic detergent is within the range of 10 bo 22%,
the anionic sulph(on)ated detergent is selected from

30.



___the group—eorsisting of linear higher alkyl benzene sul phonates and hi gher
fatty al I | yet hoxyl ate sul phates and m xtures thereof, and the total °
mﬁ‘ ‘ﬁ%“\ﬁreof is in the range of 2 to 6% the soil 5 rel ease
5 ymer .is a polynmer of polyethylene terephthal ate and Wt
gol yoxyet hyl ene terephthal ate of a nDIecuIaIBﬂgight in the range of about
15, 000 to 50,000, wherein the polyoxyethyl ene 0f the pol yoxy- ethyl ene
terephthalate is of a nolecular weight in 10 t he range of about 1,000 to
10,000 and the nmolar ratio of ethylene terephthalate to pol yoxyethyl ene
terephthalate units is within the r%QPe of 2.1 to 6:1, and the gro ortion
thereof is within %% SR ANOGBIY 2F IineanhAihe habes Bepsereol yiic
(1)502 enz%ngtyandht s yphae ¥ tiés)][hrﬁf rEee Mﬁﬁﬁ@l%@ﬂ ]'Eﬂfrblyéth@oiﬁrlﬂ@ed hof
: to 0.1% the stahil.izer r_the. . enzy s.sodju ornate,.and the
proportion ther eof® l?%ﬂtﬁ‘ﬁ r?’}dﬁé""r%‘\"tfeesofhr?ergoerﬁﬁs'n ae&%]ehsréé 0?0%/% 2RE SR
38. to 5% the fl dkdiesdderenf gig drerblies cange |[dfenk 40 G chlze 90ik nixture
of brightenafs inclydi ' AN1s : r ' f
e ange P GuSo R PUL AR £ Bodiifel OF ol AeAPELRD

is within the range 51to ueous b- .

aqueous al cohol i c BRFARRARGRE Andy BP LYPXISARY LENR HeRRPRRDE A %L | Jfc?
al kanol of 2 to 3mealdeulat e g i35 e Toiedd oRtssoud. 17 0001UEs
detergent as ol ai g () A0S ©uk” pon Joly ASTES b E! FhdTpdfydly on the
ethylene terephthalate is of a molecular weight in
10 the range of about 1,000 to 10,000 and the molar
ratio of ethylene terephthalate to polyoxyethylene
terephhhalahg units is within the range of 2:1 to

v
6:1, and'hhe proporuion'theredf is within the range
~of 0.4 8o 2%, the enzyme_includeé a ptoheolyhic
15 enzyme and bthe proporuion of énzyme present is within
the range of 0.02 80 0.1%, the stabilizer for the
enzyme is sodium formate, and the proportion hhereof
is within the range of from in excess of 2%

20

25

30



is a condensation product of a nole of higher fatty al cohol of 10 to 20

carbon atonms and 3 to 20 nol es of ethylene oxide and the prop‘)““mnm)l“ﬁ“‘mn“‘

noni oni T fletergent is within the range of 12 to 20% the 15

sul ph( dayat ed detergent is a linear higher alkyl benzene sul phdnafe ind" t he
proportion thereof is in the range of 3 to 5% the soil release pronoting
polymer is a polyner of polyethylene tere- phthghate and pol yoxyet hyl ene
terepht hal ate of a 20. mol ecul ar wei ght in thé fange of 19,000 to 43, 000,
wherei n the pol yoxyet hyl ene of the pol yoxyethyl ene terephthalate is of a
nol ecul ar weight in the range of about 2,500 to 5,000 and the nolar ratio

of ethylene terephthal ate, to pol eth Iene t er ept ha- | ate units is
within the range of gt% ﬁ) *5? éﬁ %?BpBF{‘nge'ﬁﬂérbﬁfal stiiPAPA t he

range of 0.5 to 1. S%bltigmserxqrreor rmlmwbesut)é%eqwigﬁté\ﬂdraﬁilhelﬁahﬁ a

dth th 05%
?Eéyg:ib?lnl zer ef g; OP%E%](O)‘?L'Penzy SA%E) %\’1[‘\5? nﬁfég% Ell?ﬂe“b?ﬁﬁB%t i8n
t her eof 39. is vthﬁ?h%ﬂm#hQuﬁﬁﬂgﬁ QItQ»0ﬁ©t¢rﬂ95%uoam¢céhe aqugbtigner
is an am nosti | ene mécgmnenpg ety ﬁh@g@ ygﬁgé}l“ﬁfﬁ_e @édﬂgﬁeﬁgﬁ%ﬂnﬁg‘ gt%e

of fluorescent bright erq# ncl ud| ng such a br ener

proportion thereof i e Begigim RE (P].QYF{)QQEa%mH ?fe2 ak@edus

medi um i s an aqueous aﬂnhﬂmlamm(knangmmcﬁlm%lgaé waedb% of such medi um of
et hanol and 95 to 85% of water, which water is of a hardness, as [err], of

| ess than 50 ppm 10.
9. A liquid detergent as claimed in any one of

10. the preceding claims in which the nonionic detergent
U is a condensation product of a mole of higher fatty
alcohol of 10 to 20 carbon atoms and 3 to 20 moles of
ethylene oxide and the proportion of such nonionic
detergent is within the range of 12 to 20%, the
15. anionic sulph(on)ated detergent is a linear higher
alkyl benzene sulphonate and the proportion thereof
is in the range of 3 to 5%, the soil release
promoting polymer is a polymer of polyethylene tere-
phthalate and polyoxyethylene terephthalate of a
20. molecular weight in the range of 19,000 to 43,000,
wherein the polyoxyethylene of the polyoxyethylene
terephthalate is of a molecular weight in the range
of about 2,500 to 5,000 and the molar ratio of
N ethylene terephthalate to polyoxyethylene tereptha-
25.  late units is within the range of 5:2 to 5:1, and the
proportion thereof is within the range of 0.5 to
1.5%, the enzyme includes proteolytic and amylolytic
enzymes and the proportion of enzyme is within the
range of 0.025 to 0.05%, the stabilizer for the
30.  enzyme is sodium formate and the proportion thereof



ergent as clained in any one of the preceding clains which

|s cl ear arance of a pHin the range of 6.2 to 7.0 and of a

m \{@B range of 65 to 115 centi poi ses, wherein the 15. nenkoni c
\““ condensati on product of a nole of hi gher fatty al cohohbf 12
0 15 carbon atoms and 6 to 11 noles of et hyl ene oxi de, the al kyl of the
hi gher al kyl benzene sul phonate is of 10 to 394 carbon atons, the soi
rel ease pronoting polyner is a 20. pol ymer of polyethylene terephthal ate
and pol yoxyet hyl ene terephthal ate of a nol ecul ar weight in the range of
19,000 to 25,000, wherein the polyoxyethylene of the polyoxyethyl ene _
terephthalate is ;of j ¢iiPGHE ratldBe 12 ddeq 14 ANige Of1 §OPsdcenP00 25. 1o

4,000 and the nolar, ratio *of. ethylene tergPht a- e to pol yoxyet hyl ene
t er epht hal at e unFF§9n$qmqan?tQQBQ%&Rﬁ§Qﬁ bene (hr ightengy ?ﬁeaﬂnlar ratio

gg ti‘t hyl SnehOXI d%zfdlym&dr”]ialbéhdfmﬁghﬁétﬁﬁl i F3 ﬂﬂ:ﬁxh?e r@ﬂgﬁl@éragcé?éo
and the wa t he a medi.um i.s sof tene ter, of a -
har dness | ess th 1’?8‘ exl(}ﬁel“%sin%(f'ucﬁ E’T’I%‘i‘%f‘%lret%? ent®as cl ai med

in any one 5f th@qmpanniaq;uﬁameuf|ns\Mnthnntﬁhqnmqngelaﬁwool boni oni ¢

detergent,; higher al yla{g@th&e e}?:nﬂﬁ il
%k mer aiﬂl %eed Eﬁpeﬂﬂiu&g#}anof anlélfg er

rel ease pr onot i ng um ornmat e
are within the rm%p%mmﬂ%-‘* zzq ol-‘z@/qoia sugh, medbgm 0f ethanol,

0.025 to 0.05% 2Anao A%ttt d5% @@m&s tvih idHowd € erd | 8l ¥ . ndFdness,
- 12. Aliquid deter% as cg Eiess |nnar}}/o one of

3,_o tha pPP®.
10. . _ :
| 10.. A liquid detergenﬁ asﬁclaimed_in any one of .\;J
the preceding claims which is clear in appearance, of
a pH in the §ange of 6.2 to 7.0 and of a viscosity in
_ the:rangé of 65i£o 115 centipoises, wherein the
15; nonionic detergent is a condensation product of a

mole of higher fatty alcohol of 12 to 15 carbon atoms
'and 6 to 1l moles of ethylene oxide, the alkyl of the
higher élkylbenzene sulphonate is of 10 to 14 carbon
atoms, the soil release promoting polymer is a
20. polymer of polyethylene terephthalate and
| polyoxyethylene terephthalate of a molecular weight
in the range of 19,000 to 25,000, wherein the
polyoxyethylene of the polyoxyethylene terephthalate
is of a molgculaf weight in the range of about 3,000 \_/
25. to 4,000 and the molar ratio of ethylene terephtha-
' late to polyoxyethylene terephthalate units is within
_ thé range of 3:1 to 4:1, and the molar ratio of
éﬁhylene oxide to phthalic moiety therein is in the
range of 20:1 to 30:1, and the water of the aqueous
30. mediﬁm is softened_wéter, of a hardness less than 20

ppm'CaCO3.



—_—

the preceding clains which consists essentially of about 16% I oni c
detergent which is a condensati on product of a higher fattyl’mﬁtﬁuﬂjﬂuu ”",
to 5 cafbon atonms and about 7 nolar proportions of 15. e ST
about 3«5% of sodi um dodecyl benzene sul phonate, about 0.2% of ami nostil bene
fluorescent brightener, about 1% of soil release pronoting PET-POET pol yner

of a weight average nol ecul ar wei ght of about 34,000, in which the

pol yoxyet hyl ene of the 20. pol yoxyet hyl ene terephthalate is of a

nol ecul ar wei ght of about 3,400, the nolar ratio of ethylene terephthal ate

to pol yoxyet hyl ene terephthal ate units of the polyner is about 3:1 and the

nolar ratio of ethylene ogide bo ?hthglic noi_et therﬁin I s gbout 25.

22:1, about 0.04% of nixedlprotedrFSPre SRECRISNS 951 ClatPehe 15 Y AN RE
about 3% of sodi um f theanprtecadbng ladmsetihawblichabbet p@optirefi omesr fofmre and
about 70.1% of softe s WAk ar ' LS ff H 2

vi scosity of about 9gsgéﬁ??§o?§£§*ggntér9?9ﬁ§8uaQRY??Q“%&SeAS??gﬂggaie'
detergent as cl ai nredELHOEPAFAPE REAIhEAPPEN| $OAd SpdepBecRIPRORASE i bed
herein with ref2rencgolgmebe aﬁﬁgﬁEBWbBEiﬁiﬁaEBkﬂﬁte5 ethanol, Ahd wiAter

process for manufacturing.a.staple soil relea ro I ng enz tic. liquid
det ergent as cl ai med®*f# gﬁghbﬂeg ¢ fﬁ@gﬁ?e8gdiﬁggelg?%3 ahfeh%ggnﬁrﬂség
m xi ng together the QeoBkonPec8dboeigdhi, 0aARENkto SUDHR(0R) abedisynt et 6@

organi c detergent, 10,4 Gglggrgggengegbgggggggyu soil rel ease pronoti.ng
pol ymer, enzyne stablrlzer and aqueous” ne rum

10. 12. A liquid detergent as claimed in any one of
W, : the preceding claims which consists essentially of
about 16% of a nonionic detergent which is a
condensation product of a higher fatty alcohol of 12
to 15 carbon atoms and about 7 molar proportions of
15. ethylene oxide, about 3.5% of sodium dodecylbenzene
sulphonate, about 0.2% of aminostilbene fluorescent
brightener, about 1% of soil release promoting
PET-POET polymer of a weight average molecular weight
of about 22,000, in which the polyoxyethylene of the
20. polyoxyethylene terephthalate is of a molecular
weight of about 3,400, the molar ratio of ethylene
terephthalate to polyoxyethylene terephthalate units
of the polymer is about 3:1 and the molar ratio of
N\ . ethylene oxide to phthalic moiety therein is about
' 25. 22:1, about 0.04% of mixed proteolytic and amylolytic
enzyme preparation, about 3% of sodium formate, about
5% of ethanol, about 0.4% of perfume and about 70.1%
of softened water, which is of a pH of about 6.2 and

o of a viscosity of about 90 centipoises at 25°C.
30.



neasur]ng'tne pHof the m xture, adjusting the pH by the addition of

nd/ or sodi um hydroxide until it is in the range of 7.3 to
”"’mmnu(! mlﬂ ﬁdm’ xing the enzyne with the pH adjusted m xture, and.-agi ng
thec prio ssoxthat the pH thereof will decrease to a point in the rasge of
6.2 to 7.0. 15. A process as clainmed in C aéin.14 in which 20 the pHto
which the liquid detergent is adjusted, by addition of sul phuric acid
and/ or sodium hydroxide, is in the range of 7.5 to 7.9, with the agueous

m xture at such pH there is adm xed an aqueous sol ution of m xed

proteol ytic and anyl ol y§ic gnzyggsa Béuergbhﬁ bkauhdifehergeny aRoduct
resulting is filtered to clarity, and I's_aged so that the pH decreases

to 6.2. 16. A pro%%E§te§ﬁk?£}$eﬂs ﬂpefafhF§l1§odesgﬁb§FQnPPaFP9 yith
specifically descrébetlehececto whéhacebmpangengoeklmpaesonpanyi ng exanpl es.
42. 17. A liquid detergent conposition as clainmed in any one of Clains 1 to
13 whenever nade by a process as clainmed in Caim14, 15 or 16. 5.

18. A nethbdd for washl#g |hundwqeaadfonpaanuﬁgcgorhngeaeasebgeowondng and

f1 uorescent brlghiéféasep§98ﬁéaiﬁ§ bRz aﬂ@bcﬂlﬁﬁﬂﬁraéﬁérﬁﬁﬁh'ﬁg sai d

| aundry in wash water contalinin rom 6% of a détergent

conposi tion as cl&tabmed nlﬁn?nﬁn@“%foéjEpﬁspieceﬂlﬂg ¢3adms) yhichnsing t he
l aundry and dryi ngompridfs higPhyotogetbbni GRd hontbaie d8tedgehigh t he

wash water is at a te er & LN ran 40 t err t he det ergent
conposi ti on enplo?%ﬁoP éfpﬁ(on)épgd gghggl 8aL1c hehergen%,

10 fluorescenh brightener, soil release promoting
polymer, enzyme stabilizer and aqueous medium,
measuring the pH of the mixture, adjusting the pH by W/
the addition of sulphuric acid and/or sodium
hydroxide until it is in 8he range of 7.3 to 8.1, and

15 admixing the enzyme with the pH-adjusted mixture, and
aging the product so’'that the pH thereof will
decrease to a point in the range of 6.2 to 7.0.

. 15, A process as claimed in Claim 14 in which

20 the pH 8o which the liquid detergent is adjusted, by
addition of sulphuric acid and/or sodium hydroxide,
is in the range of 7.5 607 .9, with the aqueous
mixture ab such pH bhere is admixed an aqueous
solution of mixed proteolytic and amylolytic enzymes,

25 bhe liquid debergent product resulting is filtered to N
clarity, and it is aged so that the pH decreases to
6.2.

16. A process as claimed in Claim 14
30 substantially as specifically described herein with
reference to the accompanying examples.



15f~according to Caim6 and the proportion of I|qU|d deter
Is in the range of 0.1 to 0.3%

i-n the wash wat er

i’

N

10.

15.

20.

42.

17. A liquid detergent composition as claimed
in any one of Claims 1 to 13 whenever made by a
process as claimed in Claim 14, 15 or 16.

18. A method for washing laundry and imparting
soil release promoting and fluorescent brightening
properties to it which comprises washing said laundry
in wash water containing from 0.04 to 0.6% of a
detergent composition as claimed in any one of Claims
1 to 13 or 17, rinsing the laundry and drying it.

19. A method as claimed in Claim 18 in which
the wash water is at a temperature in the range of 40
to 80°C, the detergent composition employed is one
according to Claim 6 and the proportion of liquid
detergent composition in the wash water is in the -
range of 0.1 to 0.3%.




