2137652 "SO L RELEASE PROVOTI NG LI QUI D DETERGENT" The present invention
refanzes to liquid detergent conpositions. Mre particularly, it relates to. -,
sk conpositions which contain a soil rel ease pronoting pol yner which .
depOsits on pol yesters and pol yester 5. bl end material s duringé?ﬁ%?7q?

t hereof and pronotes the rel ease fromthem of subsequently applie 52

| i pophilic soils. Preferably the |iquid detergent may include an enzyne to
assist in cleaning, with a stabilizer for thelenzyne, and nmay al so include
a 10. fabric softening conponent, such as a quaternary anmoni um salt.
Surprisingly, the conpositjons qf, the present tnventlon are_pny5|qplly and
functionally stable on stoEsge— i &3 O N LA R TR Aot s) and
fabric softener(s). 15. L|qU|d detergents have been enpl oyed for the
washi ng of household |l aundry itens n washi ng nmachi nes and have often been
applied to soiled areas of the laundry, such as shirt collars, before

washi ng. The enpl oynent Toe popsenteinventi®n raﬁdqaﬂtqde&uqduﬂ%ﬂﬂﬁdzgéﬁm
and polyoxyet hyl enecbgseeat‘-%h@te MBedebEAd IGO0 o P ALS U dhpase
pronoting agents has béen déscri.be ari ous ft s,

related to liquid pFepRPaiitdeas HakeRecontidn @q@ﬁdldéﬁéﬁjﬂﬁs?€§¥°*11°

described are not obolikaekypaich H'é@o@fi@.‘%ef&h 'p%ﬂ@@s't@l'b%ﬁﬂl%ﬂ‘)&%:of the
patents contai_n tri anolamg&ﬁ QHEP i oni zgbl e, .wat er_ sol bIe salts

(ot her than aﬁlonlcb&EPg Fakesy B8d VA Qg FREERA T AT6h PFOTRRSS

i qui d detergent an¢h&@0release from them of subsequently aleled
lipophilic soils. Preferably the liquid detergent

o . may include an enzyme to assist in cleaaiag, with a -
- stabilizer for the enzyme, and may also include a

10. fabric softeningféomponent, such as a quatearnary
ammonium salt. Surprisingly, the compositions of
the present invention are pnysically and functionally
stable on storage, even when they contain the
enzyme(s) and fabric softemer(s).

15, Liquid detergents have been employed for the
washing of household laundry items in washing
machines and have often been applied to soiled areas
of the laundry, such as shirt collars, before
washing. The employment of copolymers of

20. polyethylene terephthalate and polyoxyethylene

AN terephthalate in detergent compositions as soil
release promoting agents has been described in
various patents, some of which related to liquid
preparations. However, the liquid detergents

25. described are not of the type of the ﬁiesent

invention because those of the patents contain tri-

ethanolamine and/or ionizable, water soluble salts

(other than anionic detergents) which tend to cause

separation of the liquid detergent and

30. '



2. destabilization the soil release pronoting polyner on storage so that it
beconmes |l ess effective for pronoting soil release afterward. In liquid s
det réen;s enzynes tend to lose 5. activity on storage unless stabilizegd A
as ‘salts, e.g. sodiumfornmate, glycols, e.g. propylene glycol, or ot
such materials. However such salts tend to destabilize quaternary anmoni
hal i de fabric softeners and the copol yner soil, rel ease pronoting 10. agents
whi ch are desirable conponents of the liquid détergents of the present

i nvention, -and such destabilization of the soil release agent is especially
bad in the presence of |ower al kanol- amnes or salts thereof, such as

tri et hanol am ne 15~k%;§§%Hthe presence of which will be ayvoided in
accordance with the Pte YRR 5he PRiLeFELE2PE RRSMREIRG| RPEYMeRat t he
present |iquid detergemttorage dobéhadadti beebras asdssenbéet Do8- separ ati ng
form with the vari gygddinGly ¥ah 9%ﬁ39§?”5§t£93%?8f 20- being effective
after storage at el évated tenperatures. In accordance with the present
invention a soil rel easdMrid@¥itngeterigrntaceneynns tondrtaectoge) a
detersive propobti omacfiviey on GtéehgedaAle8s 8t2B11Mk&s U £s Oby NN ¢d C and
ani oni c detergents,eghe R port%on Og nonhonig detergent or_a m xture of
noni oni ¢ and anionic'&%tergéﬁpg B&MR§ew BAYRCLRe PaBgePPPPYEeRe Fhigoka) a
soi|l rel ease pronot ia¥g quhegosticbnmeteaiadsl rBbeaser psocidt saht ot amere of

30- polyethylene t%@%EQ%HQHQEGqﬁQQeQHQ¥9X¥ﬂﬁQXESﬂehalide fabric

softeners and the copolymer soil release promoting

Y 10. agents which are desirable components of the liquid
detergents of the present invention, énd such
destabilization of the soil release agent is
especially bad in the presence of lower alkanol-
amines or salts thereof, such as triethanolamine

15. (TEA), the presence of which will be avoided in
accordance with the present invention. Therefore it
{yj was surprising that the present liquid detergents
could be made in clear and stable non-separating
form, with the various functional components thereof
20. being effective after storage at elevated '
temperatures. _
In accordance with the present invention a soil

gv, ' release promoting liquid detergent comprises (A) a
detersive proportion of nonionic detergent or a

25. mixture of noninic and anionic detergents, the
proportion of nonionic detergent or a mixture of
nonionic and anionic detergents being within the
range of 25 to 50%, (B) a soil release promoting
proportion of a soil release promoting polymer of

30. polyethylene terephthélate and polyoxyethylene -

- terephthalate and .an aqueous medium, (C) optionally
a water soluble alkali metal lower carboxylate in an
amount up to 2% by weight, (D) the composition being



PS

terepht hal ate and an aqueous nedium (C) optionally a water soluble alkali -
al | ower carboxylate in an anount up to 2% by weight, (D) the P
osition being 3. free of water soluble ionizable salt which is nqu .
an anionic surface active water soluble.salt, and which is not conponent ’
(©, or containing not nore than 1% by melght of such salts, and (E) the
conposition 5. being free of triethanol amne or salts thereof or containing
no nore than 1% by wei ght thereof, the pH of3,the conposition being in the
range of 6 to 9. The invention al so extends to a method of manufac- turing
conpositions in accordance with the present 10. invention. Preferred
| i quid conpositions in accordance with the present invention also contain

enzymes and enzyme,sdakid iifley JBUDIY §lplizhint Mshi ¢f 3Rice 38f herehnal SO
being present. Thus a stable, enzyne- 15. containing |liquid detergent in

accordance with tfﬁ?ﬁﬂ%&&ﬁﬁuﬁﬁiﬁﬁ1 Q£+Wﬁmﬂﬁﬁe§e§°%”H@PeF§F$e BPBpYPLEBN of a
noni oni ¢ det er gentis moietcm:qmﬁemﬁmemﬁ |dm@tar1duhlguabe;smeme hhaghtener

substantivity incr %?%+p I pordjeh & gg hgg? a%h& % ﬁggltlon

pol yet hoxyl ate 20. e etergent release pr opor -
tion of a soiB.relksigng ;ﬁmmmﬁwg:rp@b}mpmlml pr etall;tlsenberepépnrhal ate

and pO'YOXYGthy|E”Eb&éﬂfﬂﬂﬂd“ﬁb|m@¥% ﬂ%aBTQ@Ob&'ngghte@%ﬁgﬁo§UfEhG'§Ht to
enzymatic- ally hgﬂg ze rote|naceous and/ or _anylaceous E . on
fabrics during wa Hﬂ¥ §F1§GUé8u§hﬁa§ﬁPﬁ§ 88 tF8n of t he

i qui d detergent, Thestiabvdntion also extends to a method of manufac-
' turing compositions in accordance with the present \)
10. invention. '

Preferred liquid compositions in accordance with
the present invention also contain enzymes and
enzyme stabilizers, more preferably with fabric
softener also being present. Thus a stable, enzyme-

15. containing liquid detergent'in accordance with the
present invention comprLses a detersive proportion
~of a nonionic detergent, a detergent supplementlng
and fluorescent brightener substantivity 1ncrea51ng
proportion of a higher fatty alcohol polyethoxylate

20. sulphate detergent, a soil release promoting propor-
tion of a soil release promoting polymer of poly-
"ethylene tefephthalate and polyoxyethylene terephtha

C

late, a proportion of enzyme sufficient to enzymatic-

ally hydrolyze proteinaceous and/or amylaceous soils
25, on fabrics during washing thereof with an aqueous

washing solution of the liquid detergent, a stabil-

1z1ng ‘proportion of a stabilizer for the enzyme(s),

and an agueocus medium, optlonally a water soluble

alkali metal lower carboxylate in an amount up to 2%
30. by weight, the composition being free of water



izing proport| on of a stabilizer for the enzynme(s), and an aqueous mnedi um
optionally a water soluble alkali netal |ower carboxylate in an anmount up -
tof&@%SO by weight, the conposition being free of water 3a. soluble
Yoizabl e material’ other than the hi gher fatty al cohol pol yethoxyl ate

sul phate detergent and which is not conponent (C), or containing not R
than 1% by wei ght of such salts, and (E) the 5. conposition being free™o
triethanol anmine or salts thereof or.containi A8-no nmore than 1% by wei ght

t hereof, the pH of the conposition being in the range of 6 to 9. Simlarly
a stable, fabric .softening, soil release pronoting, enzyme-containing 10.
.liquid detergent in accordance with the present invention conprises a

det ersive proporti osodubdendondsnbldemargehal atber| thanctie igmting

proporti'on of a soi |fa'i:%'ye%§.%oﬁb@.”BBEQQtHQkyﬂEEeOQuP yeb haééélfgent and
t erepht hal ate and pol yo ere al af e, sof t eni ng

yet h
proportion of a quatte §n ¥1SﬁnﬁﬁF‘Bﬁf‘EQFt(Fibr? %BPF%h%*ngap?ﬁcﬁﬁﬁﬁlon of
enzyne sufficient tmhamzyﬁabycabhghhydfobyzh .pabt e} nando(BS) aitek or

anyl aceous soi |5, ORfichesch dURLNG-KaLE g %Qfﬁggélmme%weyé

washi ng sol ution "of t gen
thereof or contalnlng no more than % by weight

thereof, the pH of the composition being in the
range of © ;b 9. Similarly a stable, fabric
- softening, soil release promoting, enzyme-containing

s 10. 'liquid detergent in accordance with the present

invention comprises a detersive proportion of a

nonionic detergent, a soil release promoting .

proportion of a soil release promoting polymer of

polyethylene terephthalate and polyoxyethylene

15.



proportion of a stabilizer for the enzynme(s), and an aqueous nedi um

jTAonal ly a water soluble alkali netal |ower carboxylate in an anount up.
% by 10. weight, the conposition being free of ionizable mat eri al , \apd
whi¢h is not component (C), or containing no nore than 1% by wei ght of such
salt, and the conposition being free of triethanolamne or salts thereof or
containing no nore than 1% by 15. weight thereof, the pH of the conposition
being in the range of 6 to 9. Although variays synthetic organic nonionic
detergents of satisfactory physical characteristics my be utilized,
I ncl udi ng condensati on products of 20. ethylene oxi de and propyl ene oxide
w th each other and w th hydroxyl -containing bases, such as nonyl phenol

and Oxo-type al coRhSpnkkiRes! 5e§5kaénghg'ﬁrgbsbkzcﬂrs%esr§9a£get the

noni oni ¢ det er gent beta condensati on | ene oxi de and hi gher
25. fatty aIcohoParYIﬁm§98ﬁuﬂréé&6t§apﬁé°hﬁﬁﬁé?n95tt9 BFeBRbFiPR BF 10 to

20 carbon atons, phe&aeabhffia1bat15005ni§maa&bam1§tnyaroapdethe noni oni ¢
detergent contains_from2 or.

Lo 2 or 3 od;g-or 38 ethﬁ ene. pxi de gﬁ %ﬁ per nol e,
preferably from 6PF§-F178F f? 38¢/ k8P prEFRIELPT fhe Roh?Bht €= det er gent
wi Il be one ih.whideiringe waishfiog thergofl wohbl ansagheabsuvasing 15 or 12 to

14 carbon atons aaglwﬁush ©2NERLNS 1 GLOH Belbrdehp, 14 g@£s§19£1§§hylene
oxi de, e.g. 7. etergents I's fonic % ered Tr ade

Mar k) 1214-60C, g’Pﬁ’g’ftﬂﬁé‘ e%nacater’ Li7Bh SPrEtPe Ry , and an

aqueous medium, optionally a water soluble alkali

. metal lower carboxylate in an amount up to 2% by
10, weight, the composition being free of ionizable
material, and which is not component (C), or
containing no more than 1% by weight of such salt,
and the composition being free of triethénolamine or
- salts thereof or containing no more than 1% by
15. weight thereof, the pH of the composition being in
the range of 6 to 9. |
Although various synthetic organic nonionic _
detergents of satisfactory physical characteristics
may be utilized, including condensation products of
20. ethylene oxide and propylene oxide with each other
and with hydroxyl-cgntaining bases, such as nonyl

s

phenol and Oxo-type alcohols, for best results it is . 7

highly preferred that the nonionic detergent be a
condensation product of ethylene oxide and a higher

25. fatty alcohol. 1In such products the higher fatty
alcohol is of 10 to 20 carbon atoms, preferably 12
to 15 or 16 carbon atoms, and the nonionic detergent
contains from 2 or 3 to 20 or 30 ethylene oxide
groups per mole, preferably from 6 to ll or 12,

30. Most preferably, the nonionic detergent will be one
in which the higher fatty alcohol is of about 12 to
15 or 12 to 14 carbon atoms and which contains from
6 or 7 to 11 moles of ethylene oxide, e.g. 7. Among



de Nenours, Inc., and Neodols (Registered Trade Mark) 23-6.5 and 25-7, _C
avai L abl e from Shell Chem cal 5. Conpany. Anong their especially ¢ \
'9tbfaitive-proper- ties, in addition to good detergency with raspect to\l
0i I'Y%~and greasy soil deposits on goods to be wasned, and excel | ent
conpatibility with the present polyneric soil release pronoting agents, are
compati- 10. bilities with soluble anionic gletergents of the |inear

hi gher al kyl benzene sul phonate and hi gher fatty al cohol pol yet hoxyl at e

sul phate types, enzymes, enzynme stabilizers, fabric softeners and ot her
conponents of the conpositions of the present 15. I nvention, and | ong

termviscosity stabilidysl S; an u C | € - I The

ani oni ¢ det ergent V\%‘I‘il%‘{!l %%Eeﬁgé%@n%l%%e‘gl?ﬂgfﬁe@?%lu%#e{ef%é# S‘PJv]ﬁiE)hi n the

br oader aspects' of ¥%¥p§%€en’e°1¢1v‘é¥1t¢@¢l ¢engpeilivlslom of dhek. |DuRant 20.

ﬁlokyl Ib;an.zenet sul ph?@%‘fﬁe@éuf‘spi?ﬁ@!, f@ﬁa%@w&&fwl (m@gﬁ'@%a%'gﬂéaéﬁl phat ﬁ
rmal |y, water solyble s syc erials e preferred, such as e

al kali netal sal ts,‘kl%ﬁ‘g) oﬁ’féegea;ngog?ﬁ s%l‘f'?klaa‘?aée u‘g‘i&ﬂ I%h?)]r]ef@'l‘%a&ver

t IhE l‘oot gssi uns sal ltsColih@yI. ﬁ&mqn%hma?iofgﬁedﬁmﬂﬁﬁt&&wﬁ‘f@%&ﬁpiﬁgger

al kyl - benzene sulp te i ( roup wWll _ naor e 10 to

18 carbon atons, prgfggabﬁ/ %‘i&%%% @%r%%%‘?af%ﬁ%r%ﬁ%c%ﬁigabr%ﬁs&%b f°12 or

13 carbon -atons, e.qilstzand\geeasucsobh deponits dm goodD. Lo emasned,

hi gher fatty al cohok,@obyet et ¥ Smpat foi BIEPVHEh e igrddinicase with the

~enzyme-cont ai ni ng

polymeric soil release promoting agents, are compati-
L 10. bilities with soluble anionic detergents of the
linear higher alkylbenzene sulphonate and higher
fatty alcohol polyethoxylate sulphate types,
enzymes, enz&me stabilizers, fabric softeners and
other components of the compositions of the present
15. invention, and long term viscosity stability in
aqueous and aqueous alcoholic solutions.
The anionic detergent which may be emploved in

the liquid detergents within the broader aspects of
the present invention is preferably a higher linear
20. alkylbenzene sulphonate or a higher fatty alcohol
| -polyethoxylate sulphate. Normally, water soluble
'salts of such materials are preferred, such as the
A _ alkali metal salts, and of these, sodium salts are
usually preferred over the potassium salts. When
25. the anionic detergent is a sodium higher alkyl-
benzene sulphonate the higher alkyl group will
normally be of 10 to 18 carbon atoms,'b:eferably 12
to 16 carbon atoms and more preferably 12 or 13
carbon atoms, e.g. 12. When such an anionic deter-
30. . gent is ajhighei fatty alcohol polyethoxylate



Lquids, in which the detergent increases detergency and pronotes an

N ease in substantivity of any fluorescent brightener present, the hiegher
A7ty 5. alcohol will preferably be of 10 to 20 carbon atons, preferabhy,ﬂZ
0 16 carbon atons and nore preferably 12 to 13 or 12 to 15 carbon at ons,
and the polyethoxylate will preferably include 1, 2 or 3 to 20 et hoxy
groups, preferably 3 to 10 thereof, and 10. nore preferably 3 to 6 or 7,
e.g: 3, 5 6.50r 7. Wile not preferred, ngxtures of such ani oni c
detergents may be enployed in the non-enzyne conposi- tions usually in
ratios of 1:10 to 10:1, such as 1:2 to 2:1. Anionic detergents and
surfactants will 15. normally be onitted fromthe fabric softening Iiquid

det er gent conp03|t| accor.dance p sent i nvention, The soi
rel ease pronoting pgﬁéﬁéF' %%IC t% ﬁa gseﬁgh CoRPBRERT “BF-2HBINI
conposi tions of tﬂquGdSpregethchvsheldﬁterseatp@hynaases Petgegaytene

tere- phthalate a%apgslrbweehxheriﬁ&%&@&*l&ﬁ%ﬁb@ﬁ’ﬂt@%@ se! &Hye
(preferred) or dlsper5|ble in_water and depositabl e from wash” wat er

cont ai ni ng the detéP&@ﬁFG§FtoHF69§§ﬁPﬁétPEeE?§5n|&hﬁohyﬁEFFCEQStYflbrous
mat eri al s, especi alllcbhﬁm wadllepsefotdapllybet 6f Dbesds20SeapBohOatthalt SoOi |

T i L
30. |nh|b|t|ng vaﬁ@uﬁOtﬂéngwléglen LAr caghosushossot Apdgthe .
polyethoxylate will preferably include 1, 2 or 3 to .
20 ethoxy groups, preferably 3 to 10 thereof, and o’
10. more preferably 3 to 6 or 7, e.g. 3, 5, 6.5 or 7.
While not preferred, mixtures of such anionic
detergents may be employed in the nonfenzyme composi-
tions usually in ratios of 1:10 to 10:1, such as 1:2
to 2:1. Anioﬁic'detergents and surfactants will
15. normally be omitted from the fabric softening liquid
detergent compoeitions in accordance with the _ l\‘)
present invention. _
The soil release promoting polymer. which is an
' essential component of the com9051t10ns of the
20. present invention, is a polymer of polyethylene tere-

- phthalate and polyoxyethylene terephthalate which is
soluble (preferred) or dispersible in water and ‘is | o
depositable from wash water containing the
detergent(s) onto synthetic organic polymeric

25. fibrous materials, especially polyesters and
polyester blends, so as to impart soil release
properties to them, while malntalnlng them
comfortable to a wearer of clothing made from such

_ materials and not preventlng or sxgnlflcantly

30. inhibiting vapour transmission through such clothing.



propertyes and often assist in renoving stains fromsubstrates. They tg
to,matntain soil, especially oily or greasy soil, dispersed in wash 5.
-jmaﬁsw’during washing and rinsing, so that it is not redeposited on the

| aundry. Useful such products are copolyners of ethylene glycol or other
suitabl e source of ethylene oxide noiety, pogyoxyethylene glycol and
terephthalic acid or other suitable 10 source of the terephthalic noiety.
The copolyners nmay al so be considered to be condensation products of

pol yet hyl ene terephthal ate; which may sonetines be referred to as an

et hyl ene terepht hakat Q n ol yoxyef hyl epe repht hal at e. ile

t he 15. terephth PF@ ﬁBhgggEﬁggpg%§%r¥g Xaéegﬁegggﬁg ggb%%*%e%%i%P ety
in the polyner it redepohiniohepcoppetbést Andpoftentasaientionremoatiagi ze
relatively small p i 0f 41 | i cragi,d / hali€ acid
(and soneti nes othé?gg?%ag?émaEPg§?P?%§§ tngg? téﬁgd?§y8% €9%$%p%%%?bs of
the polymer. Howe®éPecipdly,ebbytrengrefs¥ el beidispersedrtrswashsuch
suppl enent al Snoi et yggeehangetzt Fadhyngecasdi pinsixg, 286 ther CDE T £SPREEi ng
proportions in the fhnal ??Iéner g%lllnorgally Qe ess_than 10% each of the
5. total phthal FESRBPEEFed BPethr: LAURHER: or drasth SPFF BEOTISES ( han 5%
t hereof. The nol ecakar copodimevt oheepbiyewe giytobeot notiher ramipamie about

‘Such pol yesters have al so been found to possess anti- redeposition
’ 5

»>

15,000 to 50,000, prpgtenaBky.PRENGna08KEadmiP0ri0 431900y MRy Faid €f erably
bei ng 30. about to 5 e about 5 O% C
glycol and térephthé%ic acid or other suitable

L 10. source of the terephthalic moiety. The copolymers
may also be considered to be condensation products
of polyethylene terephthalate, which may sometimes
be referred to as an ethylene terephthalate polymer,
and polyoxjethylene terephthalate. While the

15. te:ephthélic moiety is preferred as the sole dibasic
o acid moiety in the polymer it is within the scope of
U _ the present invention to utilize relatively small
' proportions of isophthalic acid and/or orthophthalic
_ acid (and sometimes other dibasic acids, too) to
20. 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% each of the
25. total phthalic moieties present, and preferably will
be less than 5% thereof. ' '
The molecular weight of the polymer will be in
the range of about 15,000 to 50,000, preferably
being about 19,000 to 43,000, more preferably being
30. about 19,000 to 25,000, e.g. about-22,000. Such



8. nolecul ar weights are wei ght average nol ecul ar wei ghts, which, in the

of the present polyners, are often lower. In the polyners utilized ihe
G@Z%oﬁyethylene will be of a nolecular weight in the 5. range of abogt 4 -
1,000 fo 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
terepht hal ate to pol yoxyet hyl ene terephthal %t e units (considering [err] .1
0. 15. as such units) wll preferably be wi'thin the range of 2:1 to 6:1,
highly preferably 5:2 to 5:1, even nore preferably 3:1 to 4:1, e.g. about
3:1. The proportion of ethylene. oxide to phthalic noiety in the pol yner
will desirably be.at least 10:1 and 20. often will be 20:1 or nore, .
preferably bei ng wicilleicw liare wedighd sofarz) veighta3@veragse melecsléter abl y bei ng
about 22:1. Thuswe!itagit% S&RM cid1ali of 1P UakiPlo fThed § reetd§cagmds shei ng
essentially a nodifi&d ethylene ‘oxide polyner, wth the phthalic noiety 25.
bei ng only a ni noRt&iRfedhtl edreofln \ﬁnqlgﬁ’@rly(%‘éul%lg& &0%ol ar or .
wei ght basis. It ippl15xsiettryadoewililsibey dihal mailidewanh weigind |igpnhe

ol yner t he ol yndedes g aboud 0 e WONEED ARG Biode” 107
pol yest er 9. fi2hr50s s t5r, 09 ,( aro e tpare froiapiar 3 At H+,iG00ae . 2 -
' o about 3,400. In such polymers the molar ratio of |
polyethylene terephthalate to polyoxyethylene
terephthalate units (considering

10. 9 2 | ' A
$0CH,CH20-C- @ -Ct
and '
0 o I
o % B
£ (OCH,CHp) 5-0-C- -C¥

15. as such units) will preferably be within the range
of 2:1 to 6:1, highly preferably 5:2 to 5:1, even -
more preferably 3:1 to 4:1, e.g. about 3:1. The k‘)
proportion of ethylene oxide to phthalic moiety in
the polymer will desirably be at least 10:1 and

20. often will be 20:1 or more, preferably being within

' the range of 20:1 to 30:1 and more preferably being
about 22:1. Thus, it is seen that the pblymer may W

- be considered as being essentially a modified

' ethylene oxide polymer, with the phthalic moiety

25.  being only a minor component -thereof, whether
calculated on a molar or weight basis. It is
considered surprising that with such a small pro-
portion of ethylene terephthalate or polyethylene
terephthalate in the polymer the polymer is

30. sufficiently similar to the polymer of the polyester



be adherent, such'as pol yanmides) as to be retained thereon during the o
mashlng rinsing and drying operations. Yet, as shown by conparative D.e §§7
Eriments and various washing tests in which soil release is rreasu *
g&described polymer, in the detergent conpositions of the present !
|nvent|on, Is effective to deposit on washed synthetics, especially
pol yesters, so as to make them better 10. able to be washed free of oily
soil by a liquid nonionic detergent conposition or other detergent product.
It is considered that the polyner's increased hydrophilicity, attributable
to the large proportion of “hydrophilic ethyl ene oxide noieties 15.

therein, may be regpgpsi QthEQEtEthgxﬁﬁiﬂa?n%oﬁ?‘hédekéaéﬁl@ﬁof’értﬂéyes (for
reIeaS|ng | i pophi

[ o, the materr al on_whi ch
it is deposited, ah abﬁrﬁﬁ§’aﬁgﬁ héFpngyﬁﬁ deslt a5 £ ?ﬁe‘%%%%%ﬁ%nt of
the liquid noni oni ehdeeengdatiag. thprwedshing{ tbeRspngsend dnyemgi on.
Various. literature rt| te an discl ose t hods for the
manuf acture of the % gkggﬁolygégé, gngﬁﬁg dg%néﬁﬁpﬁﬁ?EﬂE%re Jour nal of
Pol yner. Sci erfce, vexpe;ipaggs 809-¢30iou9s8ashing Voes8s 8. whpeigesoill 22
(1951). Al though %HlEQQE31§Eh99Q§r£9r Eﬁ&'&Qs&P?bQ@'¥S?§§=Hseiﬁ't%& the

present invention are described in_.suth references it is. considered that
none of - then1d|scl6§53F58n6aFPPEBFaFlﬁBFyﬁérSheth%ﬁeﬁFe1%Y¢$F&%Rb|$§the

present invention glffecB89ve 8oCHepbsitbven! vikRedosyRtRéBI¢y) and none
disclose. 10. especially polyesters, so as to make them better
10. able to be washed free of oily soil by a 1ligquid
nonionic detergent composition or other detergent
product. It is considered that the polymer's
increased hydrophilicity, attributable to the large
oroportion of hydrophilic ethylene oxide moizsties
15. therein, may be responsible for the excellent soil
release properties (for releasing lipophilic soils)
7Y . " which it imparts to the material upon which it is
deposited, and such may also help it to coact with
the component of the liquid nonionic detergent

N

20. product of the present invention.
Various literature articles, texts and patents
disclose methods for the manufacture of the preseat
L,: polymers, included amdng which are Journal of Polymer
Science, Vol.3, pages 609-630 (1948) and Vol.8,

25. pages 1-22 (1951). Although suitable methods for
making the polymers useful in the present iavention -
are described in such references it is’ considered
that none of them disclose the particular polymers -
which are utilized in the present invention (but

30. such are available commercially) and none disclose

»’



the detergent conpositions of the present invention. Such polynmers may be
C | dered as having been randomly constructed from pol yet hyl ene - o~
-gégéghthlate and pol yoxyet hyl ene terephthal ate noieties, such as 5. ;o
tai ned by reacting pol yethylene terephthalate (e.g. spinning grade)
and *pol yoxy- ethyl ene terephthalate or reacting the ethylene glycol,
pol yoxyet hyl ene gl ycol and acid (or nethyl_ester) precursors thereof. Yet,
it is also within 10. t he present invent*@n to utilize nore ordered
copol yners, such as those made by reacting conponents of predeterm ned or
known chain | engths or nolecul ar weights, so as to produce what m ght be
referred to as bl.ock copol yners or non-random 15. copolyners G aft
pol ymers may al sothhe detergeabl confpei tibons i vfdthat presest ainventidmbl e

fromvarious sourggsy é@?yﬂé@éiuﬁ? 08 @@espéeiﬂ@acﬁsmh&@ g@é&r' bed in
nore detail here. - ners gr the manufacture ®f th detergent
a

conposi ti ons of 2P0 °?ﬂYs g%@ﬁ??%ﬂd é°%nP?€Y%H‘5&e¢@kﬁ?F$PQ%%%4%%Is .
Inc., and commer cagd Mmescwlsﬂshtsemﬂualmé da@yetbeep seegessful |y

.enployed to produce satisfactor Qi | gase det ergent conpo-
sitions are>those® §%|§e E% %n %r:?ﬁ% 1PadR §£¥€€h§ggn Al karil QCJ and
Al karil QCF, forneetgpnphkbathﬂeagd Sohiei ng)CEr ad®) oand t so kyexyabl e from
themin limted qQ@ﬁ§1éh Ste@@éﬁﬁﬂ%}ggebﬁrtP@QE@?n%Oéﬁe3é€h€a€?§056 41,

have al so been fou e acc uct g supplled
as an aqueous di sptycoBe, Po éPEﬁetBY apeud Iqobra§@96%bﬁc NE raetlm

wat er, and ester) precursors thereof. Yet, it is also within
10. the present invention to utilize more ordered
copolymers, such as those made by reactiag
couponents of predetermined or known chain lengths
or molecular weights, 80 as to produce what might be
referred to as block copolymers or non-random
15. copolymers. Graft polymers méy also be practicable.

The described materials are available from e,

various sources, the products of one of which will
"be described in more detail here. Useful copolymers
‘for the manufacture of the detergent compositions of
20. this invention are marketed by Alkaril Chemicais,
Inc., and commercial products of such company that
have been successfully employed to produce
satisfactory soil release promoting detergent compo-
sitions are those sold by them under the trademarks
25, Alkaril QCJ and Alkaril QCF, formerly Quaker QCJ and
Quaker QCF. Products ‘available from them in limited
quantities, designated by them as 2056-34B and
2056-41, have also been found to be acceptable. The -
QCJ'p:oduct,:normally supplied as an aqueous disper4
30. sion, of about 14 or 15% concentration in water, and



ﬁreferably used to nake fhe present liquid detergents, is also available as
an essentially dry solid (QCF). In.both such types of products the nnlar.f.

r.at o ‘of ethylene oxide to phthalic noiety is 5. about 22:1. In a 16%:
disbefsion in water, as QCJ, the viscosity at [err] is about 96 . '
centistokes. The 2056-41 polyner is like a hard, |ight brown wax and inéﬂi’

t he hydrophil e: hydrophobe ratio is about 16 {o 1, with the viscosity being
about 265 centi- 10. stokes. The 2056- 348 bolyner appears to be a hard
brown wax, with a hydrophile: hydrophobe ratio of about 10.9:1 and its
viscosity, under the sanme conditions as previously nentioned, is about 255

centistokes. The higher the nol ecul ar wei ght of the 15. polyner t he
| ower the hydrophil %£‘%ﬁ DeSemd| &0 Make thmypursaterliquizhd still result

in satisfactory Soide&éﬁgﬁﬁms;ﬂiﬁﬁﬁléﬁléﬁhif%?Ikﬂégfﬁﬂn é§HH¥¥Ht'§”H%fﬁ the
G rerential 20 et QOER, P in ook i et o Qz?qqpc’%p”éém&w
analysis of 5 to 20akanOratin \af ettey ldife greite ayl p’hmﬁquc die s iin
distilled water at ra- U ar, wei ghts (we

average) are ?n t he%{ga"?\@?%ﬁ %% Q’lségﬁo%é&%g,% & e‘ﬁ%&ﬂ né (ﬁl’ 25.

pht hal at e pol yoxyetqﬁﬁ %Qe?’eﬁ%tﬂffallé{% @unidss ahowy ‘}ﬁatqemmtai’nmt 74: 26.
Al of the nentionethd rzg5s- mpr n{gr_ochtgctlsh@gea \4@5 sql eo:'or\‘q A or

hot water (at 40 to rel). . or st .arer |spe Sl nay be
characterised as of® qe 4 th%‘rch «i‘tﬂpé’r lxﬁe'll'tﬂ%t F2600 159@11?9|U§I ly in
t he 16 to l with the viscosity being about 265 centi-
W/ .. 10. stokes. The 2056-348 polymer appears to be a hard

brown wax, with a hydrophile:hydrophobe ratio of
about 10.9:1 and its viscdsity, under the same
conditions as previously mentioned, is about 255
centistokes. The higher the molecular weight of the

15. polymer the lower the hydrophile:hydrooaobe molar
ratio may be therein and still result in

{;:} satisfactory soil release promotion by the detergent
compositions of the present invention. The QCJ and

QCJ polymers have melting points (by differential

20. thermal analysis) of about 50 to 60°C, a carboxyl
‘analysis of 5 to 20 or 30 equiva]_.ents/lO6 grams and

Y a pH of 6 to 8 in distilled water at 5% concentra-

~tion. The molecular weights (weight average) are in

the range of 20,000 to 25,000 and the ethylene tere-

25, phthalate:polyoxyethylene teréphthalate units molar
ratio is about 74: 26. All of the mentioned trade- '
marked ptoducts are water soluble in warm or hot
water (at 40 to 70°C) or at least are readily

| 'dispezsible, and may be characterised as of high

30. molecular weight, over 15,000, generally in the



12. range of 19,000 to 43,000, often preferably 20,000 to 25,000, e.g.
1§§§K2,000. The enzynes enpl oyed in sone of the conpositions of the .
. ﬁﬁaﬁ i nvention include both proteolytic 5. and anyl ol ytic enzynes, sugﬂj .
as ke’ al kal i ne proteases (subtilisin) and al pha-anyl ase. Anong preferred™ -
enzynme preparations that are useful are Alcalase ( RT.M 2.5L (2.5 Anson
units per gran) and Termanyl (Registered Trade Mark) 120L, both 10.

manuf actured by Novo I ndustri, A/S. However, other suitable proteolytic and
anyl ol ytic enzyne preparations may be used}ztoo. The menti oned conpositions
are in liquid formand contain 5% of active enzynme in conbination with 65% -
of propylene 15. -glycol and 30% of water. In this specification proportions
referred-to are of the active enzyneés) in the preparations. The stabilizer

or a nmixture of st@REE £&r 4000 ke &3z0RL.i 9fkest Ppréecrbbyy280@PAm

formate or 20. ineol 28¢908yclk .gal abolyt 2@t beo . wat er sol ubl e formates,  such

as potassium formate, ,gan_al so he enployed,and acetates may al sp be useful,
as may be other-equivgﬁénf%ggpfg SPgEPX¥§ré§ 8?m§ueﬁ ngtggﬂﬂﬂséPk%P?-netal

formate. 25. = ofhé&hquareseatyiavephiom satluflabbbthsptoeserythat is

enpl oyed in s@d® ghgt Qﬁy’lbﬁ?h‘icd‘éhﬁﬂrﬂggt,_ 6RBROZLT LROS, irbﬁepfese”t

I nvention may be an% suitable such material which 1s stabre in the .

conposi tions of tREOFPESERt (FHPEALLBAR) | AN oALPRY-aRYiL2 R € e ARRBGWN

LnidazoliniunrharpdefemteggFgggeztptypatabibhhytﬁaﬂ 8fe Usegehnsiead of the
(g1 ™ - .

Alcalasg[2.5L

.5 Anson units per gram) and
Termamyl (Registered Trade Mark) 120L, both \)
10. manufaqtqted by Novo Industri, A/S. However, other
suitable proteolytic and amylolytic enzyme
'preparations'may be used, too. The mentioned _
compositions are_in liquid form and contain 5% of
active enzyme in combination with 65% of.propylene
15. glycol ‘and 30% of water. In this specification
propértions referred to are of the active enzyme(s) ' {:}
in the preparations. '
The stabilizer or a mixture of stabilizers for
the enzymé is most preferably sodium fqrmaﬁe or
20.  includes such salt, but other water soluble
formates, such as potaésium formate, can also be
employed and acetates may al#o be useful, as may be \)
other equivalent salts or mixtures of such salts and
alkali metal formate.
25, The quaternary ammonium salt fabric softener
that is employed in some of the liquid detergent
compositions of the present invention may be any
suitable such material which is stable in the '
compositions of the present invention. In.some
30. instances, known imidazolinium halides of
satisfactory stability may be used instead of the



:13. usual quaternary ammoni um hal i des. However, the quaternary ahnnnium;;f?
hal i des are preferred. Such conmpounds will preferably be chlorides, .

al tAfough brom des and i odi des may be useful. O the four 5. substitutenfs
-on\{ e quaternary nitrogen atomat |east one, and preferably two, will
| ong chain substituent such as higher linear or fatty al kyl groups, and
nore preferably, two such substituents will be higher fatty al kyl groups.
The chain length 10. will usually be from1{3to 20 carbon atons,

preferably 12 to 18 carbon atons, with chain lengths of 12 to 14 carbon
atons or m xtures thereof, such as coco al kyl (derived from coconut oil or
equi val ent feed stock), being nost preferred. The 15. other substituents on

the nitrogen at om w,kl,.pe i%ﬂ% of

atons, and of such th{ela?m‘s;%ggég?gg aclims nmet hﬂ? H%%%hq@{

quat ernary anmoni unﬂHéFPHE%rZaﬁm‘&q’%b‘%eh%H%ﬁ arg prafa

constitute only someofipodfids wDEL OpDéEs rat Vy sxsét&meindé’ﬁt amlm inS nost

preferred and of h| ggst Stabl%ﬂh t he ui d erg he pr esent

i nvention is di coco-BPREPRTIS %‘?’u‘ﬂ?%h‘ﬁ% %e ?C}'tuith Sfté:\fal |- able
as a liquid coﬁbrlsanSﬁSQ&aentseomr@h@mﬂuﬁterdixy nmﬁ%qgén sgemopdnol and
11% of water. The aﬁlHﬁQHSoHEd' Eﬁ'&eﬁpé?é’ ]'.;}‘Cév}@eﬁuvﬁf Ye aanq.oWgEfc% L3kl Y

al so includes a | ower. al kanof ¢ car bon at ons. water is
desirably dei oni zedSRRBELLBERE cFEGN B8 t%’pﬁw eyingan %rﬁ?ﬁé@/s ac‘?iﬁ(t ent up
30. to about 300. pgpoaps.aand ahér & PpLefxaslye, (4Wee such substituents

_ will be higher fatty alkyl groups. The chain length
N4 10.  will usually be from 10 to 20 carbon atoms,
preferably 12 to 18 carbon atoms, with chain lengths

of 12 to 14 carbon atoms or mixtures thereof, such
as coco alkyl (derived from coconut oil or
equivalent feed stock), being most preferred. The
15. other substituents on the nitrogen atom will be loer
alkyl groups, usually of 1 to 3 carbon atoms, and of
S such the most preferred is methyl. Thus, although
- other quaternary ammonium halides can also be
useful, at least when they constitute only some of
20. the quaternary softener, that which is most
preferred and of highest stability in the liquid
_ detergents of the present invention is dicoco
N ' dimethyl ammonium chloride. Such product is avail-
~ able as a liquid comprising 75% active ingredient,
25. 14% of isopropanol and 11% of water.
' The aqueous medium employed includes water and
- preferably also includes a lower alkanol, e.q. of 1
to 3 carbon atoms. The water is desirably deionized
water but city or tap water of a hardness content up
30. to about 300 p.p.q., as calcium carbonate (the
hardness is usually of mixed




ess i s usual

Thai

ly of m xed’ 14. magnesi um and cal ci umions) may be

detﬁﬁgent or separa- 5. tions of parts thereof. Sonme water may be
I ntroduced fromthe starting materials, such as aqueous soil rel ease
pronoters, enzyme preparations, softeners, alkanols, and dyes. The | ower

al kanol may be any of ethanol, isopropanoll1& n-propanol, 10. but et hanol

is much preferred. Wen ethanol is enployed it will normally be as a
, such as 3A, which includes a small proportion of water

denat ured al cohol
pl us denat urant.

Smal |

yed, although it is preferable for the hardness content to be |less ..
400 p.p.m to help to avoid any destabilization of the liquid

amount s of conpatibl e dissolved salts may al so be

present in the aoWgenssidm andedaleiliut ionsohhy BeComplbyels avoi ded to

h f i ble. . A h liquideth desi ly.b | d
of the ITquid dettf SEAVERoFE ke BFEERRELHR, baf  ohe “CatAngsEt RoSEeRbnc ai ni ng
té abei tesof tharr90i s.p.howeo Belpoto suchdasnpne of 3 to,

6 b t [ ab kyl )~ ED | | b
carbon atons 'n?%gﬁﬁﬁiFyéaQ{BHpof Eﬁﬁgi%?¥2§83e93§¥£39e09 ggg%ﬂg?gbifity,

SomerVaber sBa¥abee adj uvants may

enzynmes and 20.

utilized in sone

'so propyl en8-gl ycbiong pfecparfadtheseot.

ations, In so [t can pronoteée

be present in theihteoddcset SE86NERe Ok thPeingea8PErLAYENt £Q8n sHCh as

fl uorescent dyes,
ul tramarine bl ue)

lo.

15.

20.

25.

30-

col ourant s (dzfs and water disper5|ble?PLgnents, such as

aqueous soil'ralease promoters, enzyae arations,
éoftene:s, alkanols, and dyes. The lower alkanol
may be any of ethanol, isopropanol or n-propanol,
but ethanol is much preferred. When ethanol.is
eméloyed it will-normally be as a denatured alcohol,
such as 3A, which includes a small proportion of
water plus denaturant. Small amounts of compatible
dissolved salts may also be present in the aqueous
medium but normally such will be avoided to the
extent feasible. |

Another 1iquid'that may desirably be'employed in
some of the liquid detergents of the present
iavention, such as those containing enzymes and
fabric softeners, is a lower glycol; such as one of
3 to 6 carbon atoms in the alkyl group thereof.
While hexylene glycol may be utilized in some formu-
lations, in some others it can promote instability,
so propylene glycol is preferred.

Various suitable adjuvants may be present in the
liquid detergents of the present invention, such as
fluorescent dyes, colourants (dyes and water

dispersible pigments, such as ultramarine blue),

bactericides, fungicides and perfumes. Concentra-

tions of such components will usually be kept low,

L3



bactericides, fungicides and perfunes. Concentra- 30. tions of such
conpgnents mAII usual |y be kept | ow, 15. often less than 1% and
f eferably less than 0.7% Thus, the perfume concentration wll- usual |§)¥
han 1% preferably 0.2 to 0.6% e.g. 0.4% Fluorescent brighteners
optlcal bl each conpounds 5. nay be present in the liquid detergent to an
extent of 0.02 to 2% preferably 0.1 to 17. d nore prefer- ably 0.2 to
0.5% The percentages given are of the commercially supplied material s.
Such brighteners are known as cotton brighteners, bleach sol uble 10.
bri ghteners, polyam de brighteners and polyester bri ghteners and general ly
m xtures thereof ar o] et ergent usef for
bri ghteni ng a wi de %%ﬁt@g %‘éiél%nr% ARLEENL B Jt;bton and
synt heti cs. Exenpl éftyd5. the fe e g:mnbénnxgimmrerv&]ar a1sdulsley identdsfsi ed

as: ‘TA;, DM DMEA, qgﬁ#ﬁ f%ﬁIﬁ?% and NTSA,
in a well known artlc e enti cé%%ﬁlca rlgh gﬁ%&s ahdq%ﬁ‘ Eval uati on

by Per S. Stensby, ﬂ%#ﬂﬁnﬁrbﬁi&kﬁ%ﬂﬂtﬂ]ﬂﬂnqnﬂldﬁﬁﬂnkﬂaqnxcdmboundsn
April, My, Jsvy, §gﬁg Belsk he
fluorescent bri ghte iﬁg?y b o%qne lgﬁgﬁltfgéeé%rﬁe?iﬁs%sg) §Ctl(&fm:t
Bl eaches in the Sodﬁg {ﬁa goly G4} %ﬁ@pé@ﬂﬁn@f@ﬁﬁrhe

Journal of the Aneratsbgﬂ @2 25.9. szcnemrrsé Spe:&bﬁit@ s(@,qt‘fébﬁrar@%&') ch¥ol . .
35, No. 10, pp.558- quol A:ent brlaq_htene,rs are .sol.d under the

f.U
tfade names: Cal cof LﬂﬁeRﬁﬁéilﬁuﬁPP materi ch brighteners.
' are known as cotton brighteners, bleach soluble

L/ 10. brighteners, polyamide brighteners and polyester
brighteners and generally mixtures thereof are
employed so as to make theé detergent useful for
brightening a wide variety of materials being
washed,_inéluding cotton and synthetics. Exemplary

15. of such zood brighteners are those identified as:
TA; DM; DMEA; DDEA; DMDDEA; BS; NTS; BBI; AC; DP;
BBO; BOS; and NTSA, in a well known article entitled
Optical Brighteners and Their Evaluation by Per S.

Stensby, published in Soap and Chemical Specialties
'20.  in April, May, July, August and September, 1967.
Further discussions of the fluorescent brighteners

_ may be found in an article entitled Optical Bleaches
~ in the Soaps and Detergents by F.G.. Villaume,
' : appearing in The Journal of the American 0il
25. Chemists' Society (October 1958), Vol. 35, No. 10,
PP-558-566. Useful fluorescent brighteners are sold
under the trade names: Calcofluor White ALF
(American Cyanamid); ALF-N (American Cyanamid); SOF
A-2001 (CIBA); CWD (Hilton-Davis); Phorwite RKH
30. (Verona); CSL, bowder, acid (American Cyanamid);




(American Cyanam d); ALF-N (Anerican Cyanami d); SOF A-2001 (CBA); OAD >
(Iﬂ‘i;,n Davis); Phorwite RKH 30. (Verona); CSL, powder, acid (Anerlcan~
Oah)i d) ; 16. FB 766 (\Verona); Bl ancophor PD (GAF); UNPA (CGeigy); +/
Trﬁn-al (Regi stered Trade Mark) RBS (Geigy), and RBS 200 (CGeigy). The '
various brighteners are normally present as their water soluble salts but
may al so be 5. enpl oyed in the corresponding acid forns. Most such
materials are useful for brightening cottomgand are of the stil bene

sul phonic acid (or salt) or am no- stilbene types, herein referred to as
stil bene brighteners, and a preferred such brightener is 10. Tinopal 5BM
Extra Conc., from CIBA Geigy. For the fabric softening detergent the
preferred content saf 704l qbeBaR )Y bhaREobhER 9D0§GA9)0 858/ Pég\il\!ﬁfb' y 0.05

to 0.15% e.g. 0.1% Coloyrants, such as” Polar Bril g
preferably be fromiftoggt t 89555t6f6§%?rﬁﬁ6fM?ébeRBSO §e%%Yb 28p% RBFe
l'iquid detergent, 2eog(Ga1@92596mheOVQinusfbpﬁgneahersTheeVﬁérﬁw51@dJuvant

materials will be chasen Lor foTRAlLBLL LY ubiR LOFeQUBSL fOrM & be

r nt a t
conponent s and f oP oA sepgra I'ng and non-s ng c arac
Because wat erd-sol gmpdoyed iabktbesapbrsesphadhng anddglorsseor Meghnseshare

general |y | ncompabille uiGhatal Lskeleaze: PPIDALEA: SgCOLEL R NEAL Jresence

h
will usually be avai ded. such_salts th g? are e5|rg y avoi ded are
sodi um sul phate, @&t §§|ﬁﬁﬂégenesﬁPﬁHQPélcsﬁaFﬁn{Eﬁl6?%3 OH ABEIP TIM

chl ori de, anmoni ugtdhbehiedeyped, anepaitinrapbphad etobas éHibisene

brlghteners, and a preferred such brightener is &J
10. Tinopal 5BM Extra Conc., from CIBA -Geigy. For the
fabric softeﬁing detergent the preferred content of
prightener will be from 0.05 to 0.25%, preferably
0.05 to 0.15%, e.g. 0.1%. Colourants, such as Polar
Brilliant Blue, will preferably be from 0.001 to
15. 0.03%, preferably O 002 to 0.2% of the liquid
detergent, e.g. 0.0025% or 0.01%, if present. The _{:}

various adjuvant haterials will be chosen for
compatibility with the other formula components and
for non-separating and non-settling characteristics.
20. Because water soluble ionizable salts, whether
inorganic or organic, are generally incompatible
with soil release promoting agents, their presence ‘Q/
will usually be-avoided. Among such salts that are
desirably avoided are sodium sulphate, potassium
25. sulphate. sodium chloride, potassium chloride,
ammonium chloride and ammonium sulphate, but these
are only examples of such salts. While sodium
- formate should also be omitted from many 1iquid
. detergents, surprisingly, a limited proportion
30. thereof has been found to be compatible with the



omtted frommany liquid detergents, surprisingly, a limted proportio

t heréof has been found to be conpatible with the =~ ©17. other conponent
Sthenformul ati ons of the present invention in conbination. The presences of
‘ioni zabl e species, such as triethanolam ne (TEA), diethanol am ne,

et hanol am ne, dii sopropanol am ne, n- 5. opanol am ne and of the | ower
nmono-, di-, tri- and m xed | ower alkanolaniﬁzs of 2 to 4 carbon atons per

al kanol noiety will be avoi ded because, |like the nmentioned salts, they
destabilize the soil release pronoting polyner and/or the liquid detergent. -
O 10. t hese, TEA appears to be the npst destabilizing, causing severe
separations of theosdleFmsemppReniss ofpstef fosmPdAtiQBR PENFRRLPECSBRE es,

whi ch tm_ay for_][n sal ti%,v%f&qu,:n? mteﬁ@tauaha@gaa.parrh& gfcfgbacaa BESSI FI e .
proportions of any,sug S at m present . ner It w

be desirable to avéP&lﬁﬁgﬁﬁré§§ﬁ83§’o uﬁﬁhéﬁ EaﬁﬁsgﬁPglﬁﬂéﬂeCS?gﬁyants,
perfunesh quoreEcdﬁbthmb@ﬂhﬂﬂaes,eahhhodnbdaagsdamdognppaautaaﬁheLng-
agents t hat y be I :Q _adj_us p f .t iLquizd _detet ge to the
stabl e 20. rEﬁang p?%%5%¥§%§be e%bgd%éagpeagygﬁéu ggkiziﬁg égggE mgﬁgh may
be enpl oyed, usual Inixed Lostesasd <amolgmioest b i §ai & GéfgpgeﬁﬁﬂﬁﬁxPeFe,

shoul d be al kali mghaladidm@tieds. «34qh5as avedided Bedaaxedelike agdeous
solution at a concentration o ron1g6to 40% 5.to 25%

f . 25 15.t
Especial |y to be afSRdd®ugde s@litérnk y_destabQIQZe the soil release
promoting polymer and/or the liquid detergent. Of

W 10. these, TEA appears to be the most destabilizing,

' causing severe separations of the polymer. 1In this
specification such jonizable species, which may form
salts, should be counted as parts of the permissible
‘proportions of any such salts that may be present.

15. Generally it will be desirable to avoid the
presences of other adjuvants than colourants,

iwj perfumes, fluorescent brighteners, anti-oxidants and

any neutralizing agents that may be employed to

adjust the pH of the liquid detergent to the stable
20. range. It is preferred that any neutralizing agent

which may be employed, ﬁsually to increase the pH of

o the liquid detergent mixture, should be alkali metal

~ hydroxide, such as sodium hydroxide, in aqueous

~ solution at a concentration of from 5 to 40%, e.g.
25. 15 to 25%. Especially to be avoided are triethanol-
~ amine salts and free triethanolamine. N
The liquid detergent made will be of a desirable
viscosity, often in-the range of 50 to 500 centi- -
| poises, preferably 100 to 200 centipoises, and the
30. viscosity may be adjusted by modifying the proportion

‘are only exanpl es of‘such salts. Wiile sodiumformate should al so be n§§§>
f



amne salts and free triethanolam ne. The liquid detergent made will be of
A desi rable viscosity, often in-the range of 50 to 500 centi- poises, .
@Eﬁyerably,100 to 200 centipoises, and the 30..  viscosity-my be adjus{gﬂ
by="nodi fyi ng the proportion 18.- of | ower alkanol, wthin the range
given. The liquid detergent will be readily pourable but will possess a
desired "body". The pH thereof will be in &ge range of 6 to 9, preferably
6.1 to 7.9 and often 5. nore preferably~6°5 to 7.5. In the soil rel ease
pronoting liquid detergents of the present invention, which are of inproved
stability on storage so that the soil release pronoting polyner and
enzyne(s) do not deteriorate |O. and do not separate fromthe rest of the
conposition, the pfopereroadksnodnewishigusheorpasengdvane ddberably as

given bel ow. All fhquydr dewergeaROAENLS beetlhad 1yabblieushesbatediiin the

si ngul ar, include_m xtures to00. ﬁha ﬁroport ns %t %%. fcogggn ntg that
follow are for thBOBFE3% PnYEREFEH P 8Yenzy fecBht SPRFRGEpMO&ECPRaAR t he
enzyne- and soft enbe- cangei piEn$ prodycprafespbllyi velly toTHe 9nendobifeen
detergent (which [ncludes ¢ e hereaf  or a m xture of nonionic and

ani oni ¢ detgﬂ- 20#893 ggfggk%%?k %é%ngoo?'§ﬁe synthetic organic type) will
be wi thin-the range offa25heossdd, seleseppsonetingr digrnib| fdebeicggned to 40%

for the nonionic get ehaeRkedBd:3 1heehdYohqr vhienadraNoE dabebyent . More

referably, the proportions of ch det ergent
P Yo pstggi Etyson s%grage 80 %gatsthe soil release

promoting polymer and enzyme(s) do not deteriorate

-

10. and do not separate from the rest of the
composition, the proportions of the various
components are desirably as given below. All the
various components recited, although stated in the
singular, include mixtures too. The proportions of

15. components that follow are for the broad invention,
the enzyme-containing product and the enzyme- and 7,
soE:ene:-containing product, respectively.

The nonionic detergent (which includes mixtures
thereof) or a mixture of nonionic and anionic deter-

20. gents (both being of the synthetic organic type)

~ will be within the range of 25 to 50% of the
product, preferably being 20 to 40% for the nonionic \;J'
detergent and 3 to 15% for the anionic detergent. '
More preferably, the proportions of such detergents

25, will be 25 to 35% and 5 to 10%, respectively, e.g.
about 327 and about 7%, respectively. The soil
release promoting polymer will be about 0.5 to 10%,
preferably 1 to 6% and more preferably 1 to 3%, e.g.
about 2%. The lower alkanol content will be from 3

30. to 15%, preferably 5 to 12% and more preferably 6 to



" 25. wll be 25 to 35%and 5 to 10% respectively, e.g. about 32%and ¢ 3
about 7% respectively. The soil release pronoting polymer wll be abouty”
0.5°to 10% preferably 1 to 6% and nore preferably 1 to 3% e.g. about 2¢%

” The—¥ower al kanol content will be from 3 3o. to 15% preferably 5to 1

and nore preferably 6 to 19. 10% e.g. about 8% and the water content,
when | ower al kanol is present, will be about 30 to 60% prefer- ably 45 to
55% e.g. about 51% and if no | ower al kanolp9i.s present such ranges wll be

increased to 5. allow for replacenent of the | ower al kanol with water. The
contents of ionizable water soluble salts, whether organic or inorganic,
shoul d be kept low, usually being no nore than 1% of the liquid detergent,

preIer?bI]}/ Ite_sstf]henml@.. _Feo/oga.n_dalblam_'ea%f)- a{@ﬁefg%?%xfkgééﬁwﬁeﬂgﬁ% @861?_} he
content of triethangl,an ne .w similarl, i o ayQid separation
of the soil releaséﬁﬂggﬁbiﬁﬂ;%ﬁﬁ%ﬁﬂ%ﬁ,wﬁ%ﬁh%thgbgginbF8 ggﬁ?tgrgg?ﬁﬁ
0.5% preferably 0.aDkyarfd rest53¥efegablpods SLA,semd ifishantesethe 15.
salt-content will basdl 4g lrden! auRh LaRgeLNG1ah! Buedaatbanoyapyne
cont ent becaus%tsone,salts cafi be even nore trimental to Ero.uc
stability than3the 3iiethdAmmitredacemeasyriec thendorsrt ahkanel afi bhi c

det ergent .present, widterh nmhebeonteaitdcbedidfizhplbewatet O8bza@ble salt,
will not be incl udesglitrg th '

B0, P onc Ui Uil RBaRSRPR s tEoEhi 8L Thagld Bl e
i nfl'uence on the cdmyosiusiveddyobeting prepeone than 13 of the liquid
| detergent, preferably less than 0.5% and more
(Y _ 10. preferably less than 0.3%, and the content of
' triethanolamine will similarly be limited, to avoid
- separation of the soil release promoting polymer,
with the desirable limits being 0.5%, preferably
0.2% and most preferably 0%. 1In some instances the
15. salt content will be held to limits lower than the
allowed alkanclamine content because some salts can
_kmj _ - be even more detrimental to product stability than
| the alkanolamines. Of course, the content of
_ anionic detergent present, which may be considered
20. to be an ionizable salt, will not be included in the
' limiting proportions of such salt present because it
does not appear to have the same type of destabiliz-
/ ing influence on the compositions of the present
invention. While suitable adjuvants may be present
25. in the liquid detergent, such as the colourant,
perfume and fluorescent brightener, previously
mentioned, normally the contents of éuch adjuvants
will be minimized, usually being less than 28%,
preferably less than 1% and more preferably less
30. than 0.8%, but the dye and brightener are not
destabilizing. |



ention. Wiile suitable adjuvants may.be present 25. in the liquid _
prgent, such as the colourant, perfunme and fluorescent brightener, ..

nmiAi m zed, usually being | ess than -2% preferably |ess than 1% and nore
preferably I ess 30. than 0.8% but the dye and brightener are not

destabi li zi ng. 20. For the enzyne-contaigbng product (w thout softener)
the synthetic organic nonionic detergent coftént will normally be within
the range of 25 to 40% of the product, preferably being 28 to 36% and 5.
nore preferably 30 to 34%, e.g. .32% The fatty al cohol al koxyl ate

sul phate content will usually be 1 to 8% preferably 2 tg 7% and nore
preferably 2 to 6% e.§or3gheressyngneontasnringentoBrrhfehthodbnt ent may

be in the range of ;QgP2nkp) 2¢handydbnerpPeebesahi¥ HodibRid7deBedgeft2% oOr
0.47% The percent age -of acgive %Q di- ntw f.the grl htenerf often be
0.01 to 1%. such a§°gF63tt81 +199 -gigysg?l ?EP%HSE ﬁrgﬁﬂana gggyﬁgr :
~content will desirabiyoﬁet?boptoeuEtg0p5&&epabggrhbiyg228 t? 36&15?gdi22?
asi s). The Sotal BRsenar SkFndy, P b 34kry o 08 | 3%Fhe RGEEFERT o 000
to 0.15% preferabkyconodsalsogyleseosuhnhehet fpenpentenddlcypuahlyibe
preferably 0.005 te Qol¥gand LRe-281y 228yl 3%Ca8@NkERE, pkbiaRKbEFe2! 8o
(present, {s 0.005 4o 0.02% 3fr5te55e 40" 81h3r25cEhE BEARR2LE O- 02
content may be in the. range of 0.02 to 2% and
10. preferably 0.1 to 1%, e.g. 0.2% or 9.4%. The
percentage of active ingredient of the brightener
may often be 0.01 to 1%, such as 0.01 to 0.1%. The
soil release promoting polymer content will
desirably be about 9.5 to 5%, preferably 0.8 to 3%
15. and more preferably 0.8 to 2.5%, e.g. about 1% or 2%
(on an active ingredient basis). The total enzyme 7
content will usually be in the range from 0.0005 to
0.15%, preferably 0.025 to 0.1%, of which the
protease coatent is preferably 0.005 to 0.1% and the
20. amylase content, if amylase is present, is 0.005 to
| 0.05%. Preferred contents of the enzymes are 0.0l
_to 0.1% and 0.01 to 0.03%, respectively. More
preferably, 0.02 to 0.05% is the percentage of
protease. Specific formula percentages'aze about
25. 0.03 and 0.02%, respectively. The stabilizer for
the enzymes, usually an alkali metal salt of a lower
aliphatic acid of 1 to 3 carbon_atoms, such as
sodiun formate, will usually be from 0.2 to 23,
preferably 0.5 to 1.5%, and more preferably 0.7 to
30. 1.3%, e.g. 1%Z. The lower alkanol content will

pR&%i ously mentioned, normally the contents of such adjuvants will beA/) -



the percentage of protease. Specific fornula percentages are about 25.

to 0.1%and 0.01 to 0.0396 respectively. Mre preferably, 0.02 to 0.05% i S s
0.03 ‘and 0.02% respectively. The stabilizer for the enzynes, usually an

-alkell netal salt of a lower aliphatic acid of 1 to 3 carbon atons, such as
sodiumformate, will usually be fromO0.2 to 2% preferably 0.5 to 1.5% and
nore preferably 0.7 to 30. 1.3% e.g. 1% 21The | ower al kanol content will

21. -desirably be from3 to 12% preferably 4 to 9% and nore preferably 5
to 8% e.g. 5.5 o0or 7.5% The water content will desirably be about 40 to
65% preferably 46 to 62% 'nore preferably 50 to 60% 5. e.g. about 54

or 55% The contenligs@tabii BablfeowaBetosPRAP! pregbtaplphat Ber 9Rr gadi ¢ or

i norgani c, should bé kept l.ow, ges Fha§72W usu Dky bezgs no pore than 1%
of the |iquid det ePgERt PEEFEFEP K|§ Bs&€*en&n80. 395 afRl k-qote -
preferably | ess thaat@r3epnardtt kéltodeshrablyt be- abohtnélatonesiy | |
simlarly be [imt;{ Ldsgepar abyon t ' | egse.p ting

ol ymer, i th the HoSrezfpay]4acRr B2kt ngte, BBeBRLERIF) 56 EQDEONT ) Tost
preferably 08 |In Sede RROUENSHsOLhad%s5.  salt content will be held to

limt |ower than t he aTh@W@Sn&bK&BObﬂﬁiaﬁiQQBI@“%aQ@Ea§§Eu§Q€?s§Bt§§ can be
even nore detri ment t o _product, Stabl|lt¥ t han gggﬁigkanoJan1n However ,
n

| d X .
in the.conposition§ﬁ8FnFﬁe°553§éﬁt°Fn§EﬂfPﬁﬂlfhe Pg 6Fpﬁaf%V’soluble
20. al kali net al leesechaar Bdxylatiellyubbing sodimore than 1% of the

- liquid detergent, preferably less than 0.5% and more
- 10. preferably less than 0.3%, and the content of tri-
ethanolamine will similarly be limited to avoid

separation of the soil release promoting polyamer,
with the desirable limits being 0.5%, preferably
0.2%, and most preferably 0%. In some instances the
15. salt content will be held to limit lower than the
allowed alkanolamine content because some salts can
N - be even more detrimental to product stability than
the alkanolamine. However, in the codpositions of
_ the present invention the contents of water soluble
20. ~alkali metal lower carboxylate, such as sodium .
formate, may be up to 2% because such components
stabilize the enzymes, and at such concentratioms,
W, especially at about 1% or less, are compatible with
the detergent product and the soil release promoting
25. polymer, so that polymer separation does not occur.
For the enzymatic and softening liquid detergents
the content of the'synthetic organic.dbnionic
detergent (which includes mixtures thereof) will
desitably'be'ﬁfthin'the range of 10 to 35% of the
' 30. product, preferably being 15 to 30% and more prefer-



f or mat e,

may be up to 2% because such conmponents stabilize the enzynes,

and °

fi>3uch concentrations, especially at about 1% or |ess, are conpatible Wit h

gtyAer separation does not occur.

det ergent product and the soil rel ease pronoting 25. pol yner,
For the enzymatic and softening I|qu

g

detergents the content of the synthetic organic nonionic detergent (which

dincludes m xtures thereof) wll

of the 30.

ably 20 to 25% e.

to 1.5%

of quaternary co
nore preferably 3

€.g.

desirably be within the range of 10 to 35%

product, preferably being 15 tp, 30% and nore prefer- 22.
g. 22% The soil release pronoting pol ymer content will
desirably be about 0.5 to 5% preferably 0.7 to 2% and nore preferably 0.8
about 19% (on an active ingredient 5 basis) The content

0. 15% preferably gol@fext oceniditt wif 1 Whiedi taiel yoros mwtccmtSeruo i58,

preferably 10. O.
is 0.005

present,

0.05% and 0.01 to ¥: %?50/6 -FesiRRut ety (apran rﬁ%ﬁ%b‘l%rwfﬁontent of

3 TLBoA0 (£ T3k 508 It By EE AR SURF A8 SR 05 1 0

I S
gﬁ%}/ P‘?ef ettfrgzdécr%nc?gﬁ?t %ﬁ%eraegn %ssa}%e 0.01 to

protease wll she f'é@ﬁl%) Olgrﬁ@ sorerd &k Qﬂ%tdﬁaaﬁﬁpﬁrmﬁd@cf wllrml a f
ut an res ctilve 111 zer or
?sh]le“f)ﬁ‘ét?% cﬁ'%llxlss(/#’t $rapt sod|tt?m EONG 11

percent ages are ab

t he enzynes,

alo

usual |y be from 0.prefe8hlprfter diy O.F t‘b— 51%5%T1'm1demn@ mtm‘t@m-bl y 0.7
e.g.

to 1.3%

10.

15.

may be from 0.005 to 0.15%, preferably 0.025 to
0.05%, of which the protease content is preferably

- 0.005 to 0.1% and the amylase content, if amylase is

present, is 0.005 to 0.05%. Preferred contents of
the enzyﬁes are 0.01 to 0.05% and 0.01 to 0.025%, '
respectively. More preferably, the content of
protease will be from 0.015 to 0.03 or 0.043.
Specific formula percentages are about 0.023 and

.0.015%, respectively. The stabilizer for the

20.

25.

30.

'enZYmes; a lower aliphatic acid salt, such as sodium

formate, will usually be from 0.2 to 23, preferably
0.5 to 1.5%, and more preferably 0.7 to 1.3%, e.g.
13. The lower alkanol content will desirably be
from 1 to 10%, preferably 1.5 to 3% and more
prefefably 2 to 2.5%, e.g. 2 or 2.2%. The lower
glycol content is desirably 2 to 103, preferably 3
to 8%, more preferébly 4 to 7%, e.g. 6%. .The water
con;éht will desirably be about 40 to 80%, prefer-
ably 50 to 70%, more preferably 60 to 65%, e.g.
about 63%.

The contents of 1on1zable water soluble salts,
whether organlc or 1norganlc, ‘should. be kept low,
usually being no more_than 1% of the liquid
detergent, preferably less than 0.5% and more

-

.



20. 1% The lower al kanol content will desirably be from1 to 10%

preferably 1.5 to 3%and nore preferably 2 to 2.5% e.g. 2 or 2.2% The ” 'i
| o ~glycol content is desirably 2 to 10% preferably 3 to 8% nore (

:bre.‘ ably 4 to 7% e.g. 6% The water 25. content will desirably be
about 40 to 80% prefer- ably 50 to 70% nore preferably 60 to 65% e.qg.
about 63% The contents of ionizable water eg%uble salts, whether organic
or inorganic, should be kept |ow, 30. usuall’y being no nore than 1% of
the liquid.detergent, preferably less than 0.5% and nore 23. preferably
| ess than 0.37., and the content of tri- ethanolamne wll simlarly be

limted to av0|d separ of, the soil re].ease ronDtln polyner, with the
desirable linits beqprrfgg ag%r)oy d‘reesfser%b? dj:lz” & HANGRR of dfrdrabl y
0% In sone instareEwmddiamad widrit @ﬁmmdﬂlybﬁo&ﬂli&mﬁad g8 tasrdi@wer than

t he al |l owed al kanol é§§ﬁ %Hﬁﬁ salts can.be even nore
detrinental to produ tﬁeafa | e({}_t tﬁﬁean o Al KANOT zfn%or?erhl%/vé’\? YB&H the
conposi ti ons of 10.with kfélﬁ)rd@ﬁelmaﬁlmldmmims tbred rego 1t fk,s parfe Satadrl ysol ubl e

al kali metal 4 over @woeﬂ@tmﬂosémﬁ%m tuaaforfﬂats%mmms%q%st Lpe”0
because such conponeqés stabl | zg, thg enzy, LQﬂRQ and at suc concentrations,

especi al |y at aboutS&h FORERAE il t85 Lowerh &hagr Ehgent
product. The Liqui b Mefvasc) e lica o - dd i D IcRfiRiting beeidlusan some e 1FRde aby

n1X|ng the various Cc”E%%&”gé%éngé¥¥ﬁental to product stability than
the alkanolamine. However, in the compositions of
- 10. the present inveantion the contents of water soluble -
alkali metal lower carboxylate, such as sodium
formate, may be up to 2% because such components
stabilize the enzymes, and at such.concenttations,
especially at about 1% or less, are compatible with
15.  the detergent product.
The liquid detergents of the present invention
ih/ : ‘may be made by m1xing the various components thereof
with the aqueous medium, preferably containing at
least some of the lower alkanol, until they dissolve
20. (or satisfactorily disperse) therein, or different
components may be selectively dissolved in portions
o _ of the -water and/or lower alkanol and/or lower
-/ _ - glycol, and/or liquid soil release promoting polymer
p:eparation, and/or liquid enzyme preparation, and
25. then the various liquid fractions may be mixed -
together. It will often be preferable to adjust the’
pH of the liquid to within the range of 6.1 to 7. 9,
often more preferably 6.5 to 7.5, by addition of a-
suitable neutralizing agent (not triethanolamine)
30. which will not have a destebilizing influence on the



wi th the aqueous nedium preferably cont.aining at |east -sonme of the | ower

al kanol, until they dissolve 20. (or satisfactorily disperse) therelnf«or
éﬁ@ﬁ rent components may be sel ectively dissolved in portions of the -watgr -
gegor | ower al kanol and/or |ower glycol, and/or liquid soil release
pronoting polyner preparation, and/or quuid enzynme preparation, and 25.

then the various liquid fractions may be n?xed together. It wll often be
preferable to adjust the pH of the liquid B-within the range of 6.1 to

7.9, often nore preferably 6.5 to 7.5, by addition of a suitable

neutralizing agent (not triethanol am ne) 30. which will not have a
destabilizing inf]J.uence on the 24. soil rel ease pronntlng ol ynmer, the
enzyme(s), the soseéhereleasehprpngtiiagppodieercobbai anagme ég) gbet hat

such will not detgheppake, aagl %‘h!e' wahiaesa&aaetféeﬁthheihbquhémdessrgent
on storage, especially at

a ?Tﬂalﬂa ﬁ] Preferfed
neutralizi ng agenFPfE éﬁcﬁqdébﬁsngﬁl BEBRIBF2EBIRDM W4t oRPHeSCRRFRRCWI | |
normal |y be bet Wean&O:aéde%dsddtuagbnﬂrenl dCOtheteéﬁbé&1351$70a25% '
al though nore dllu% g ﬁ tratlﬁgs may ﬁ ng g desi

Subsequently, t he®vF¥RbE tgeﬂ?ef uﬁ?Odug mi§ < % af LEpY r5§1ﬁéﬁﬁs of

al kanol and/ or waggentdilst annaqiibeuki qaldtienerfenddivnpbyidronidef the
present 'nvent'Oan?¥Rb91YieﬂoEQaP@?hbéaBgt%QSEtiOl§H8d5ﬁ7C983§h?'ng

synthetic fibres, such as those ﬁ %er . Dacron ( Regi st er ed
Trade Mark),  in t hEdrexide  naraferably ﬂﬁ FashkP ﬁ}FHOBSHePOFPqU|d

dilute concentrations may sometimes be desirable.
10,  Subsequently, the viscosity of the product may be
adjusted by means of alkanol and/or water additiom.

The liquid detergent composition of the present
invention may be used to wash (and treat) laundry
containing synthetic fibres, such as those of

15. polyester, e.g. Dacron (Registered Trade Hark), in
the normal manner used in washing with other liquid 7N
detergents. However,. less of the present product
' may need to be employed because of the soil release
_ promoting action thereof, and in many cases the
20. cleaning and softening effects obtained will be
superior. Different concentrations of the liquid _
detergent may be used, normally being from about v’
0.02 or 0.04 to 0.3 or 0.6%, preferably 0.05 or 0.1
to 0.15 or 0.3%, with the concentration generally
25. being about 1/2 cup per wash in a top loading
machine for the product containing softener, and
-about 1/4 cup per wash for the other two types of
products. Generally, it will be advisable to use
about 1/4 or 1/2 cup (about 60 or 120 ml) of the
30. liquid detergent per standard wash load (about



‘detergents. However,. |less of the present product may need to be enpl oyed
because of the soil release pronoting action thereof, and in nmany cases.

20./ - cleaning and softening effects obtained will be superior. D'fferedggéb
“coneehtrations of the | i quid detergent may be used, nornmally being from
about 0.02 or 0.04 to 0.3 or 0.6% preferably 0.05 or 0.1 to 0.15 or 0.3%
with the concentration generally 25. bei nggabout 1/2 cup per.wash in a
top | oadi ng machi ne for the product containing softener, and about 1/4 cup.
per wash for the other two types of products. Generally, it will be

advi sabl e to use about 1/4°or 1/2 cup (about 60 or 120 m) of the 30.

|l iquid detergent p 5t andar h.l qgad (abou 25, 17 U_S. gallpns ( 64
litres), for a topﬁpogdgﬁggﬁgéﬁgﬁ (neﬁ%ine)?l&ﬁFéh’igoé ﬁoﬁegn??%%f%% of
about 0.1 or 0.2% washhogl ngahdndet,ewhénh in ahcommshtvation Aboabotte sane
concent ration may e1usedotas of'RRR Y83RLAIALEek DAt  1ANERbORGIRY_ MRCNI Ne,
al though the water enployed i's [ess (so‘less detefgent conpo- sition is
enpl oyed). Normal | Ya§B8ut #Abgutgtpsufane(gongentsakipn vey| bandsgdwil | be
charged to tBe waskhgag W&EB&BE- ishenvwaslfrvateloh8fmer ahehend | h1dQough
preferably be at | g;tﬁ%err] ui ggag.mazptng and,treatnents bg t he sSoil
rel ease pronoting g yHBEet: RBPEAYSHed SahdsPnEs 8ot eeReReFRIZRRE | $OM7PQ
detergent, are obt aimdbheiat empipged)ur eSormalhy anoge BfombBupodfids o
Lerr], preferably 48 t8 Bes k35 of 1BGadEY WELENbeOLnIBLE! 8L Scigl N0

washed and treated

washing machine. The wash water temperature will
W 10. preferably be at least 120°F (49°C) but good washing
and treatments by the soil release promoting
polymer, the enzymes and the softener in the liquid
detergent, are obtainable at temperatures ia the
‘range of about 40 to 80°C, preferably 45 to 70°C.
15. The dry weight of materials being washed and treated
will usually be from about 5.to 15 ot 20% of the
{;j: weight of the aqﬁeoﬁs washing medium, preferably
about 5 to 10% thereof. The wash will be coaducted
with agitation over a period of about five minutes
20. to one-half hour or ome hour, often from 10 to 20
minutes. Then the washing materials will be rinsed,
_ usuélly with several rinses, and will be dried, as
% in an automatic laundry dryer. Preferably, the
o first washing of the material to be treated will be
25, when that material is not unduly dirty, so that the
soil release promoting polymer will be deposited on
as clean a surface as possible. However, this is
not necessary,. and imp:ovemenés in the cleaning of"
Subséquently 8oiled materials and swatches will be
30. observed when no special effort is ‘made to have the



hiing nedium preferably about 5 to 10%thereof. The wash will be
ducted with agitation over a period of about five mnutes 20. to

ég%%l usual |y be from about 5 to 15 or 20% of the wei ght” of the aqueous

oneé-hal f hour or one hour, often from 10 to 20 m nutes.

Then t he washi ng

materials wll be rinsed, usually with several rinses, and will be dried,

as in an automati
materital to be tr

c laundry dryer. Preferabl,y, the first washing of the

eated will be 25. when at material is not unduly

dirty, so that the soil release pronoting polyner will be deposited on as
clean a surface as possible. However, this is not necessary, and

| nprovenents in the cl eani

will be 30. obs

first washing be whatimafe,a someaieless Wbsitat®e orUs @ e thieficls, $AREILTES

of subsequently soiled materials and swat ches

&ivsd Wﬁé%%ﬁ'@ Pge&hat of & clieaneggsubs take -t hdp to2e.

~ about 3 or 5 treatneqts, -plyral \ashi ith the |iqy q. det t of th
-pregent inventigﬁ"ﬁgﬁg‘r‘gﬁégwﬁ[’fg‘ %S%&%aﬂ%éﬁr%ﬁ%%%eghg%;%%%% ge © :

treated material . iWentiony daicereasrd thel \sedtle redeatsimgh lpengefralicisc o far e

washed in t@g man
present invention
10. washed with

r crl be i th tzhe detergent conpositions of the
r;E%aen e!%raget %ria\lgs?c'):!llaé'd or spotted with dirty notor oil

a déheng el yesksssiandopadiyestye rficesdom idleadt i on or

and

anot her comerci alg detieldehle (@lkRA O e Miidde ! ¥RRkr 15ed@NidiictaRhe enDVal

of the |ipo- phi
the liquid deterg

10.

15 -

20.

25.

30.

ic soil is noted,

are then soiled or spotted with dirty motor oil and

-washed with a detergent composition of the present

invention or another commercial detergent (often of
the built type), significant removal of the lipo-

philic soil is anoted, compared to similar treatments
in which the l1iquid detergent employed initially did

- not contain any soil release promoting polymer. In

other comparisons, when substantial proportions of
water soluble iomizable salt, such as 5% of sodium
sulphate, or more than 1% of triethanolamine or a
salt thereof, are present in the liquid detergent it
is found that after storage at elevated temperature
(43°C) for two weeks, simultaing a lengthier storage
at room temperature, phases separate from the liquid
detergent body and the soil release promoting
propetties of the polymer contained therein are
diminished, as are the enzymatic and softening
activities, when such materials are in the formula.
When the enzyme stabilizer is dmitted enzymatic
action is decreased substantially on storage. Thus,
the compositions of the present invention are
important because they are stable, resulting in more

conpared to simil t i othe
SRC TR, COTPASITAATS @) the Presedc Tnvention, sad

P, '\
.



15. not contain any soil release pronoting polymer. In other o
conparisons, when substantial proportions of water soluble ionizable sa'_ e
sugh as 5% of sodium sul phate, or nmore than 1% of triethanol amine or a 3&

-t hexeof, are present in the liquid detergent it 20. is found that after
-storage at elevated tenperature [err] for two weeks, sinmultaing a | engthier
storage at roomtenperature, phases separat?7fron1the | i qui d detergent body
and the soil release pronoting properties of fhe polynmer contained therein
are 25. di m ni shed, as are the enzymatic and softening activities, when
such materials are in.the fornmula. Wien the enzyne stabilizer is omtted
enzymatic action is creasedﬁsgbstan lally on stora Thu th

e, . .the
conposi tions of thEXFPESSNE PROGHEFSntFet 8.PurPHﬁSgtéﬁFeB§E§us§°i%hey are
stable, resulting release imp2dvembhecgt cleapiagdueffetes bhé purpesats

i ntended, soil rel ggse,lLMg,Q n lsng f n ttening of the
fabrics Iaundered,ggnghgrggg¥gggl?Fﬁéhgggg’ngﬁé §§%§agF?HZEFPqu?8 ﬁetergent
conposi tion, whichmgre atgsesthyve déauidt desmargentagempdhibtiongnyhbohnay be

put into pragiice aaegahbgugeﬁaygtgngnaseggggé_of speci fic enbodi nents will
be described to iIIust&ate the invention wt rﬁference to the acconmpanyi ng
exampl es. Unless 10. l8fhdPYPBEIPRJTEY: B8, PYF| 1B5EPt BEAFEIES WRight and al

tenperature are invheiphs EXAMPRES alAuhbetFoExappbefiéd eabodiments
will be described to illustrate the iavention with
reference to the accompanying examples. Unless
o/ 10. otherwise indicated, all parts are by weizght and all
temperature are in °C. ' '
EXAMPLES 1A to lF

Example 1A
A liquid detergent is made up having the
15. following ingredients in the proportions specified
in Table 1. '

Ui o TABLE 1
'~ Component : Percent
- Neodol 23-5.5 (condensation product of 32.0

approximately 6.5 moles of ethylene oxide

20. and a higher fatty alcohol averaging 12 to
13 carbon atoms per mole)
CT ~ Sodium linear dodecylbenzene sulphonate 7.0
~ | (LDBS) |
Sodium sulphate (accompanies the LDBS) 0.2
25. '

Soil release promoting polymer (a copolymer 14.3 -
of polyethylene terephthalate and palyoxy-
ethylene terephthalate of a molecular
weight of about 22,000 wherein the polyoxy-
ethylene is of a molecular weight of about
3,400, the molar ratio of polyethyléne

‘30 terephthalate’ to polyoxyethylene .tereph-



A I|qU|d det ergen

port i ons speci
:Vcﬂnt Neodol 23-
approxi mately 6.5

al cohol averagi ng
dodecyl benzene su
(acconpani es the
(a copol yner 1

ethylene is of a
pol yet hyl ene 30
(continued) Conpo
thalate units is
"nmoiety in the pol

t i.s made up having the is. following ingredients in the -

fied in Table 1. TABLE 1 Conponent

6.5 (condensati on product of 32.0

nol es of ethyl ene oxi de 20. and a higher fatty

12 to 13 carbon atons per nole) Sodiumlinear
| phonat e 7.0 (LDBS) Sodi um sul phate
LDBS) ~ 0.2 25. 28qi| rel ease pronoting pol yner

4.3 of polyethylene terephthal ate and pol yoxy- ethyl ene
terephthal ate of a nol ecul ar wei ght of about 22,000 wherein the pol yoxy-

nmol ecul ar wei ght of about 3,400, the nolar ratio of

t erepht hal ate qggﬂqlXoxﬁghﬁxbggg)tereph- . 28. TABLE 1

ent ~ Percent
gﬁﬂ&ﬂﬁggﬁ and the proportlon of ethyl ene oxi de E8ESEREN

ynehalacebant t232:1% abott53:1 andbyndl karil Chenical s,

as Alkaril QCJ, as prbp¥rzdiont iodh eithylener pxideattior pthtatalidrol (3A)

8.0 Fluorescent b
5.

- 10.

15.

ri gbtietgr iaTithepalolyBer Bst about 22:1 @024
by Alkaril Chemicals, Inc. as Alkarll QCJ,
as a 147 solution in wate:) -

Denatured ethamol (34) o 8.0
Fiuo:escent brightener (Tinopal 58iM, Extra: 0.24
Conc.) '
Dye (Polar Brilliant Blue) 0.01
Perfume | | : ' 0.4
Deionized water o o  g.s.(37.85)
1100.00

The liquid detergent having the above formula is
made by mixing together a portion of the water with
the nonionic and anionic detergents, followed by

~addition of the soil release promoting polymer, the

20.

25.

30.

- ethanol, fluorescent brightener, dye and any

remaining water. Then, an acid or base (NaOH is
preferred) may be used, if desired, to adjust the pH
to within the desired range. In the above example
the pH is 7.8 (undiluted). However, when the pH is
lower than desired an aqueous solution of sodium
hydroxide (20%) is used to raise it to the desired
level, e. g.- 7.5, and the proportion employed is
small, e. g. about 0.2%Z or less ‘of NaOH. Next, the
formula proportion of perfume is added. The product
made is tested by being stored at 43.3°C for two

alic
I nc.



‘Thggpiquid'detergent havi ng the above fornula is made by m xi ng togethe
POt

‘Conc.) 10 Dye (Polar Brilliant Bl ue) ' 0. 01 Per { o

0.4 Deioni zed wat er q.s. (37.85) 100.00 15/

on of the water with the nonionic and anionic detergents, followed by
addition of the soil release pronoting polyner, the 20. et hanol ,
fluorescent brightener, dye and any renainiﬂg wat er. Then, an acid or base
(NaOH is preferred) may be used, if desired,;”"to adjust the pHto within the
desired range. In the above exanple the pHis 7.8 (undiluted). However,
when the pHis 25. | over -t han desired an aqueous sol ution of sodium
hydr oxi de (20% is used to_raise | the desired level, e.g. 7.5, and the

it t
proportiOn.enployeﬁe?§SsnﬁFF?‘eVB?cﬁngt1%;?@6%?“?%s§°o?ebkﬁ}% shpgde the
formul a proportionphhisperésgent babhtigetikdhehae ovtver BDrsc poskaded i ested by

being stored at [err] . 29. , t pCh 1% 1 bseryved to
be in a single phase, %géékp?aff§g?i%%Efﬁgtt@%e§{$¥€%tg%¢%%%%%§.ﬁgﬁﬁ?tIy
after making the |ugefidtdevasheattestboadeafiolopmhiabries, | tuelwiing ean

fabrics, inckudi ngggme o£SPHByoEcPP! YLELLIaTBARE Gnerd 9Ehesp Of 65%
pol yester and 35% cotton naterl washi ng concentration js 0.1% by

wei ght of the |iquP@lagéeer @%ﬁt?E%nggﬁﬁ°%ag¥5-6?a}he gfAsS 28 he wash
wat er, _ concentration is 0.1% by weight of the liquid deter-
gent, on the basis of the weight of the wash water,
and the swatches washed are about 5% by weight of
\/ 10. the wash water. After washing in a standard testing
washing machine, using standard conditions
previously described, is completed, the swatcaes are
rinsed and dried. Subsequently each test swatch is
stained with about three drops of dirty motor oil of
15. a standard type used for such testing and is washed
} in the same type of machine, using a commercial
;\v} detetgent.: As coutfols, swatches that were not
previously'treated with the present liquid detergent
are employed. The washing-treating and subsequent
20. washing temperatures are the same in all cases,
being 49°C, which is considered to be an optimum
- temperature for treatment. In some experiments, the
sﬁbsequent washing is with the liquid detergent
_ composition of the present invention. 1Ia all
25. experiments the treated swatches are significantly
whiter to the eye and by reflectomete:.testing than
the control swatches, showing that the soil release
promoting component of the 1iquid detergent composi-
tion effectively aided in the removal of such
30. ap?lied s0il from the swatches during the subsequent



and t he swat ches washed are about 5% by wei ght of 10. the wash water.

After washing in a standard testing washi ng machi ne, using standard
M-t+ons previously described, is conpleted, the swatches are rinsed an

N #d Subsequently each test swatch is stained with about three drops o

dirty motor oil of 15. a standard type used for such testing and is
washed in'the sane type of nachine, using. ommerci al detergent. As
controls, swatches that were not previousl ‘reated with the present |iquid
detergent are enployed. The washing-treating and subsequent 20. washi ng

tenperatures are the sane in all cases, being [err], which is considered to
be an optinmumtenperature for treatnment. In sone experinents, the
subsequent washi n§3s8ifEsh t Bd-8i%qditd et GEntthednsds medepss ithenpr esent
invention. In all od%o un@eidrdmpairtidie Ufeahed fRMHICRe D AtdeSiddRidy cantly
whiter to the eye_and by .nefl ect onet testing than the cqntrol, syat.ches,
showi ng that the gxgi@lorr él&asrgm&vg%t- é’%?ﬁﬁﬁo%@ﬁt’:%ﬁ'a e AL SG °&§?érsgent
conposi - tion effdoiniehedaiwien isoillheelemsealpodfyaeich s3@ppliadpltioed soi
from the swaches Ay izgibe LUERRALRRE 0o1lng"PHUA0E. ATtQs | Lyl not ed
S 0P the fabrics of

that the redeposition onto unsoiled portion t gedirty
notor oi | renpoved lifAnds dedesgent senkgimiag: soi)l irelesiss owomonios soil

rel ease pol yner i podpmleirgd in0 additidohed aidiaghelhaalesls Talel isad 1t,her eof .
Thus, the liquid diteaﬁé t c%ptainin isoi.l rel eas I oo an pol ymer, in
addition to aidi nG-PEMFaR o FEISGFHIR 1€ suspended, inhiditing

deposition of such removed soil on other parts of
10.  the test material. '
i . Examples 13 to 1D

These are comparison examples. The formula of
Example 1A is modified by the addition of 2% or 3%
of triethanolamine in replacement of part of the
15. water thereof. After two weeks of storage at 43.3°C
of these formulations the detergent is found to have
separated. Separation also occurs under such
conditions when the triethanolamine is absent and 5%
of sodium sulphate is present in the formula
20. (Example 1D). Also, when the triethanolamine is
present, the soil removal prowmoting action of the
liquid detergent is significantly decreased, .
compared to the experimental formula of this
invention after two weeks of elevated temperature
25. aging at 43.3°C, followed by testing in the manner
previously described. Furthermore, storage at room
 temperature also results in such diminution of soil
release promoting activity of the formula containing
triethanolamine, compared to the experimental
30. formula. ' ' '



al so helps to maintain it suspended, inhibiting deposition of such renoved
soil on other parts of 10. the test material. Exanples 13 to |ID These are.. .
conpari son exanples. The fornula of Exanple 1A is nodified by the addj D) Y
of or 3% of triethanolamne in replacenent of ?art of the 15. waf & ¥/
thereof. After two weeks of storage at [err] of these formul ations the
detergent is found to have separated. Separ iion al so occurs under such
condi tions when the triethanol am ne is absent®and 5% of sodi um sul phate is
present in the fornula 20. © (Exanple 1D). Al so, when the triethanol am ne
is present, the soil renpval pronoting action of the liquid detergent is
significantly decreased, conpared to the experinmental formula of this

i nvention after two we&kampie nper at ure 25. agi ng at

[err]followed by testiWgehnchBealiBGAE! 0Bl §¥i DUBLYe&ESE ChEHRE 1 !l t her m)lf&
or oot ng. acti vi tyPBYBRE #8; FPaObAlAnP AGRFPRERatbl i SRS T MR e fo
the experinental 30% (ExempliealZ) oflinExeapééstédE3Rn(Exsmpthenl Fherparount
fo 106 (Bxampre 10 ape hesBRLY PepbBrhdPasgul Ll o EhAR T H ekl P e
reported above arec®efifinagionst hhenetheddti calesse polynehefStauittiaoe
pol ymer fornul atiofs more effective than the 2% formula in promoting
soil release according to the tests described, and
| | the 1% formula is slightly less effective, although
&/ 10. at both 1% and 3% concentrations gzood and excellent
' results, respectively, are obtained.
| When similar tests are made using other
lipophilic soils, such as corn oil (red), butter,
shoe polish, lipstick, French dressing and barbecue
15. sauce, similar results are obtained, with the
greatest improvements of the expefimental over the
W, control being with respect to the corn oil, lipstick
and dirty motor oil. Release is 1007 for the corn
oil, butter, French dressing and barbecue sauce
20. stains and is almost 100% for lipstick. Similar
' results are obtained when the test fabrics are
single knit Dacron (Registered'Trade Mark), double
knit Dacron and Dacron/cotton_blends, and are also
~ obtained with treatment temperatures above 32°C.
25. Such results are also obtained when a commercial or
' home laundry machine of the top loading or side '
loading type is employed instead of the laboratory
testing washing machine. '

30.



is more effective than the 2% fornula in pronoting soil release according

to tests described, and the 1% fornmula is slightly less effective, --
al gh .10. at both 1% and 3% concentrati ons good and excel |l ent resuit
resgeetively, are obtained. Wen simlar.tests are nade using other

| i pophilic soils, such as corn oil (red), butter, shoe polish, Iipstick,
French dressing and bar becue 15. sauce,- inilar results are obtained,

with the greatest inprovenents of the expe “ment al over the control bei ng
with respect to the corn oil, lipstick and dirty notor oil. Release is 100%
for the corn oil, butter, French dressing and barbecue sauce 20. stains

and is alnost 100% for lipstick. Simlar results are. obt ai ned when t he
test fabrics are single knit Dacron EXAMBLESe 240 tor 2 Mark), double knit

Dacron and Dacron/ cot tganhl1eadea and @ge al so obtained with treatnent
comer o1 & “or hoe. | adi %enm?@ SoPE gy e ddutdg dodide Wasdrng type
i s enpl oyed insteddd@tyﬂh@dz@h@rama@hdhaﬂé ig waplliaeedredithnenhe30. 32.
Sodi Um i nedt" dodSOIBBRPONE o8, it Assud nedBend BBHGraRe{ S 80" '™
correspondi ng tri decyanser msa@wﬂph@@atewdwwgm@ iNeodaric @ (-Brdnpwaizh) and
wi th Neodol 25-3-34 W@b@godlum salt of a sulphated condensation
p:oduct of approximately 3 moles of ethylene oxide
and a higher fatty alcohol averaging between 12 and
10. 15 carbon atoms per mole, in another instance
(Example 2B), and the nonionic detergent is replaced
by Neodol 25-7 in both cases. When the resulting
. compositions are tested for elevated temperature
stability and for storage stability, as described in
15. Example 1, similar good results are obtained.
Examples 2C and 2D
Similarly, when more than 0.5% of triethanolamine
(Example 2C) is present in the compositions in place
of an equal propoztion of water and/or when 2% of
20. sodium sulphte or other water soluble ionizable salt
is present (Example 2D) separation of components of _
the liquid detergent takes place. When the liquid ' o’
detergents of this example are employed in washing
polyester fabrics of the types mentioned in Example
25. 1, after which the fabrics are soiled and
-subsequently washed, improved lipophilic soil '
removals result, compared to controls which contain
no soil release promoting polymer of the type used
in the formulas of this example. Also, when the
30. formulas of Example 2C and 2D contain more than 0.5%




‘i's the sodiumsalt of a sul phated condensation product of approximately 3. .
nDIes of ethyl ene oxide and a higher fatty. al cohol averagi ng between lZ agd
15 carbon atons per nole, in another instance (Exanple 23), and .' '
:noﬁgoﬁlc detergent is replaced by Neodol 25-7 in both cases. Wen the
-resulting conpositions are tested for elevated tenperature stability and
for storage stability, as described in 15. Exanple 1, simlar good
results are obtained. Exanpl es 2C and 2D Simlarly, when nore than 0.5% of

triethanol am ne (Exanple 2C) is present in the conpositions in place of an.
equal proportion of water and/or when 2% of 20. sodiun1su|phte or ot her

wat er sol ubl e ionizagble .salt resent (Exanpl e par.ation of
conponents of the |%§&(}%ﬁﬁﬁ5° /Eé ?@ °ﬁﬁ§% SP?&E?S detergents
of this exanple araomﬁda@ﬁedsaiﬂmasthgapobp&ﬂum*shdbhacs,of t he types
mentioned in Exa”p$%§§%cti ﬁé@“éﬁé&'ﬁ%df%g %%a%%@esg'l?goﬁnd

subsequent |y washe |nprove leo | ic sol renn al's result, ared to
control s which contt@mper®tayid argémesasf@ Ity’ﬁef"’e@f‘st H@dty eg@sed

in the formulgs of ntaﬁcahsexacrasl cﬂlm V\’&Qré tslaﬁk%% to f:‘é'aﬁ‘élp@%s@f cEéarrpl e
2C and 2D contain nore, than 0 5%) eL?rﬁrlethanol:it:g:gne angV oof
afy -

wat er sol ubl e i oni z‘%lé”%salcpmpﬁﬂﬁ?tés %I &ndhdc S 8EE ﬁf ter
el evat ed t enper at urmamter mﬂi@uﬂyatders&::dg:erm ther spdili aed eafset wdi feeeks and

three 5. mont hs’t‘r{eerséao?t Vegt%. llarﬁnﬁr}ﬁlﬁ{édt %ircv?xq'ﬁlﬁ%ﬁq_yt h%ompared
' to the experimental formulas (Examples 2A and 2B)
10. containing neither triethanolamine nor such salt.
EXAMPLES 3A to 3C .
The formula of Examplé 1A is modified by
replacing the anionic detergent thereof with Neodol
_ 25-7, so that the product contains 397 of nonionic
15. detergent, and replacing the ethanol with deionized
water (Example 3A). The product is non-separating

\_J on storage and is of soil removing characteristics
similar to those of the products of Examples 14, 1E
and 1F and 2A and 2B. Also, the experimental

20. product is stable during accelerated aging at
elevated temperature storage and during longer
peiiods of room temperature storage, whereas

- : comparative products (Examples 3B and 3C) containing
12 of triethanolamine and/or 2% of sodium sulphate

25, separate. Similarly, such comparative products
(Examples 3B and 3C) do not help to release
deposited lipophilic soil to the extent- that is
obtainable with the experimenﬁal products of Example
3A. .



vari ous conponents thereof ‘and are then used in the manner previously
aaa_ribed the soil release effect thereof is still dimnished . -
Q‘ (ificantly, conpared to the experinmental fornulas (Exanples 2A and Z
R, contai ning neither triethanol am ne nor such salt. EXAMPLES 3A to 3C
The fornula of Exanple 1A is nodified by replacing the anionic detergent
thereof with Neodol 25-7, so that the prodg&t contai ns 39% of nonionic 15.
detergent, and replacing the ethanol with deionized water (Ekanple 3A).
The product is non-separating on storage and is of soil renoving
characteristics simlar to those of the products of Exanples 1A, 1E and |IF

and 2A and 2B. Also, the experinental  20. _ roduct i s stable during

accel erated aging at el evated tenpeEéﬂﬂEEEﬁLgﬁaﬁﬁ_;Bd during | onger periods

of roomtenperature sWnéﬁgehembehea&teoaﬁataélVerpbﬁduakgeéfﬁaﬁﬁhes 3B and
0/ 0

soparate. S il abpyaudegnOBoRniPat RvaADF Bhacts LR ARpLRETEREANA 30 do ot

hel p to rel ease depesiaededi pbphi hnd $35%k,t whihe Beephngt hhe psopbtai nabl e

W th the exﬁﬁr'”EEEBESpEQdHﬁESVQE15&@”H%EF§931 whthi EX@ﬂELE§n%§StO 4D Wen

the contents-'of the various experinental formulas o this inve gi ven
in Exanpl es 1-3 aFeciaefedn+Ebde, spacifidortian andewpeng iRespedpor- 5.

tions of the vari ggemiBheibakSinktBhE bCehdD89sng the QCJI soil
' release polymer (aqueous solutiomn), 2% of QCF
(Alkaril Chemicals CAS 9016-88-90) and 12.3% of water
10. are substituted, with the QCF first being dissolved
in the water, good soil release promotings result,
like those described in Examples 1-3, and the
products made are stable and non-separating on
storage. Such is also the case when the fluorescent
15. dye, colourant and perfume are omitted from the
formulas of this example. _
Similarly, when triethanolamine or ionizable hd
salt is present in such formulas (Example 4B and 4C)
beyond the limits given the product becomes less
20. stable and less effective in promoting soil release
during washing.
In other variations in this Example 4A the \;

nonionic detergent is a mixture of equal parts of
Neodol 25-7 and Neodol 91-6 and the anionic

25. detergent is Neodol 45-2.25-5 (Example 4D). Results
like those previously reported in Examples 1-~3 are
obtainable in both test washing machines and actual
laundering, employing either top loading or side
loading commercial or household washing machines.

30. Such is also the situation when pH adjustments are



recited in the specification and when, in such fornulations instead of
enpl oying the QCJ soil release pol yner (aqueous solution), 2% of QCF
(Al/karil Chem cals CAS 9016-88-0) and 12. 3% of water 10. are substit
‘Wit he QCF first being dissolved in the water, good soil release
pronotings result, like those described in Exanples 1-3, and the product
“made are stable and non-separating on stora €. - Such is also the case when
the fluorescent 15. dye, colourant and perfune are omtted fromthe
formul as of this exanple. Simlarly, when triethanol am ne or ionizable salt
is present in such formulas (Exanple 4B and 4Q) beyond the Iinits gi ven the
product becones |es 0. st abl e_and S ef%ect ve | p 50|I

rel ease during masﬂ?ﬁé P?ﬁaﬁfhg? 9§?F3f$§ﬁsa? YRFE BQ ?FT t%onlonlc
detergent is a m xpade witbqgsadiparhgdodxhdedot 2625sahdmepﬂn¢x£ue5 and

t he ani oni c 25. erge S dgl 45 ts like
t hose previously rgg%r%gdBPnbEggb? g ? %ﬁg ﬁbéaln +§af%§ k
~washi ng machi nes afdjustuantsavhd rﬂﬁbliéﬁp1®§$ngh@mth5r050$0¢xmmhng or

si de | oadi ng CO””Eﬁ9H§beEeh§H§§EPbH “??EEEBa h1@§§ ci¥én 0. §vch is also
t he situation when adjpustnents are otassgug; drOXI e and
5

when such adj ust neh §te dB0%i ?ﬂ‘%oBFuﬁ?ﬁ98}8m$ﬂ%SoF Fot xi de,
are to pHs of 7. OIn6s6manﬂn§c4nce§btnalkdeumhhﬁ&témﬁdwt@@ﬁtsewaddemtiIize'

less than 1% of Sog'un]fo:mula constituent in said proportion as is
known to give tne desired pH control (based on past
L/ _ 10. ‘experience with the formula) but it will still be
preferred for it to be added before the perfume,
although such is not necessary. Similarly, while a
20% sodium hydroxide solution concentration may

often be preferable, other concentrations thereof
15. may be employed, too.
:  EXAMPLES 54 to 5G

K“). B | Example 5A
A liquid detergent is made up having the

following ingredients in the proportions specified

20. in Table 2 below.

TABLE 2 |

Component | - . Percent
-/ ' Neodol 25-71 g 32.0
f Neodol 45-2.2552 C 3.0

25, Alkaril QCJ soil release promoting polymer 13.4
(15% -aqueous solution)

Denatured ethanol (3A) 5.5
Sodium formate 1.0°
Alcalage 2.5L3 0.6
30. Termamyl 120L% 0.4



5. hydr oxi de solution, preferably | ess than 0.5%thereof and nore

#fegr ably | ess than 0. 2@6thereof In sonme instances the sodiun1hydroxide
Oy 3¢ added as a fornula constituent in said proportion as is known to\_}
Q "ﬂythe desired pH control (based on past 10. experience with the
formula) but it wll still be preferred for it to be added before the
perfunme, although such is not necessary. Simlarly, while a 20% sodi um
hydr oxi de sol ution concentration may often3®e preferable, other
concentrations thereof 15. may be enpl oyed, too. EXAMPLES 5A to 5G
Exanpl e 5A A liquid detergent is made up having the follow ng ingredients

in the proportians specified 20. in Table 2 bel ow. TABLE 2 Conponent
Percent Neodol 25-71 TABLE 2 (continued) 32. 0 Neodol
45- 2. 2532 c - 3.0 25. Al kari | SOi
rel ease pronnting;%%@%%%#g 513 4 (15% aqueous sol ution) EEnatggu Hr28R& hanol
(3A) inopal 5B 5.5 Sodi um formats. 0.27 _
1.0 Alcal ase 2.5l8ye (Polar Brllliant Blue 0.6 30. g ny!
lerr] 5 By £ _ ) .4 36. TABLE 2 (cont??ggd)
Conponent  ~* Per fume | Percent Tinopal Pet#r}
0. 27 Daionized water g.s. (43.4275)
. - o 100.00
Notes on Table 2
1. Condensation product of approximately 7 moles of -
10. ethylene oxide and a higher fatty alcohoi

averaging 12 to 15 carbon atoms per mole.
2. Sodium salt of the sulphuric acid ester of the
nonionic condensation'product of higher fatty
‘alcohol averaging 14 to 15 carbon atoms, with
15.. 2.25 moles of ethylene oxide.
3. Proteolytic enzyme, ‘sold by Novo Industri, A/S
(5% enzyme active ing:ed1ent, 657 propylene
glycol and 30% water).
4. Amylolytic enzyme sold by Novo Industr1, AlS (SZ
20. ‘enzyme A.I., 657 propylene glycol and 30% water).
5. A stilbene-type fluo:escent br1ghtener, sold by
CIBA-Geigy. o
The liquid detergent having the above formula is |
_ made up in a manner like that of Example 1A, by
25. mixing together a portion of the water with the
anionic and nonionic detergents, followed by
additions of the soil release promoting polymer, the
ethanol, fluorescent'b:ightener (sometimes dissolved
in ethanol or ethanol-water solutions) enzymes,
30. sodium formate (dissolved in some water), dye, and

FLg



‘Dye (Polar Brilliant Blue) o 0. 0025 5. Per f une
0.4 Deioni zed wat er g.s. (43.4275) 100. 00 Noffg
~on Table 2 1. Condensation product of approximtely 7 noles of 10. S
‘et lylene oxide and a higher fatty al cohol averaging 12 to 15 carbon atons
per nole. 2. Sodiumsalt of the sul phuric acid ester of the nonionic
condensation product of higher fatty alcohog averaging 14 to 15 carbon
atons, with 15. 2. 25 nol es of ethylene oxide. 3. Proteolytic enzyne,
sol d by Novo Industrl, Al'S (5% enzynme active ingredient, 65% propyl ene

gl ycol and 30% water). 4. .Anylolytic enzyne sold by Novo Industri, A'S (5%
20. enzyme A. 1., 65% propyl ene gly and 30% wat er

stil bene-type fIuo?BXcéﬂPabP?Q&teﬁE?r‘sofBeBy %?EﬂFtiﬁﬁﬁ gﬁﬁ% ﬁf%ﬂﬁcﬁs
deter?ent haglng tﬁeaﬁbaved)Oﬁ§y|Eelﬁséﬁﬂelﬂpdeﬂiﬂeﬂﬁnﬂ@radjk@tFﬁﬁé i
Exanpl e 1A, by 25. L x40 et her t r W the,

ani oni ¢ and noni onFg Hé?é?gehgg,a?%}féaegaé§8 181 ohs %ﬁfﬁgéi%i?gr%ﬁease
pronoting pol yner, 1oherethande$itédoaeseeueobs|ghl@hE@n(@ﬁnSthm@ di ssol ved
in ethanol og et haﬂggzzsﬁ§8a to0u) | POk £AZYGPRa1 0. (¢ QUM dOI (RS

(di ssol ved |n “sone . any renalnlng mater Then, an
acid or base (NaCH ?gebref@h?eﬂfohﬁytb%nu§831°Y? dksi sal tdea%]u§?°¥%e pH

0.2% or less of NaOH. Next, the formula proportion
of perfume is added. The product made is tested by
being stored at 43.3°C for a week, after which it is

o/ 10. observed to be a clear light blue liquid in a stable
single phase, essentially like that when it was
made. The proteasa activity is better than that of
a control liduid deterzent (Sxample 58) containing
7% sodium dodecyl benzene sulphonate, 2.8% of

15. triethanolamine (TSA) and no alcohol ether sulphate,

| and is much better than in other compositions like

" the control but containing no sodium formate in one
case (Example 5C) and no TEA (Example 5D) in the
other. When both the formate and TEA are omitted

20. from the control formula (in all cases the
differences are made up with water) (Example 5E)
o both protease and amylase activities are drastically
(%

reduced. The control and the first two variations
(Exémples SB to 5D) are unstable on'storage, with
25. the polyme: settling out. '
| '. Shortly after making the liquid detergent of
Example 5A, it is used to wash a test "load of clean
'fabrics, including some of polyester materials and-
others of 65% polyeéte: and 35% cotton material.
30. The_washing conditions are the same as those in



to within the desired range, e.g. 7. Wen the pHis |lower thandesired an
agersous sol ution of sodi um 5. hydroxi de (20% is used to raise it to-the
‘igga;ed | evel . The proportion enployed is snall, e.g. about 0.2%or |esg gf
& Next, the fornula proportion of perfume is added. The product nade is
tested by being stored at [err] for a week, after which it is 10.
observed to be a clear light blue liquid in_a stable single phase,
essentially |ike that when it was nade. Thésprotease activity is better .
than that of a control liquid detergent (Exanple 53) containing 7% sodi um
dodecyl benzene sul phonate, 2.8% of 15. tri ethanol am ne (TEA) and no
al cohol ether sul phate, and is much better than in other conpositions |ike
the control but cBrampbenjAnandodhenckeudasecare oreycasailkxgnmpkeeb€) and
no TEA (Exanple SB) i p.Lhe h:the,f e EA are omtted
20. fromthe cog%Forngogﬁgﬁgq Pﬁwggnggéééktﬁéagﬁ f%rgggggzare nmade up
with water) (Exanpb&agmpdpot Rughodesdsabie asypixisiast aviet pbsained

drastically reducadsoThe €8B! peksdnde! Ba EheS1iguedvaE 2hkoRsqtpanpl es 5B
to 5D) are §nstab|e on _stor ol ymer settling out.

ge, Wltg 25. 1 thEXp
Shortly aft@ makfR§2EkE PPauPHYdQF Pgeftlb SEranpie 5A it is used to wash
a test |oad of clean Eabnbles SEckudi 5 sone of polyester materials and

5 = : A o
oL et OS2 00 Yeot e ATTLEOETh: MBI 4 ng By, 1R, VRTHLER com 1 0ns
simlar, except present in the liquid detergent of the formula
previously given (Example SF), in replacement of
10. part of the water thereof, after storage for a week
at 43.3°C the detergent is found to have separated.
Separation also occurs under such conditions when
the triethanolamine is absent and 5% of sodium
sulphate is present in the formuls (Exaﬁple 5G).
15. Storage at room temperature also résults in such
separation and corresponding diminution of soil R

-

release promoting activity of formulas coataining
the indicated proportions of triethanolamine and/or
sodium sulphate, compared to the experimental
20.  formula of Example 5A.. S
. Tests on the liquid detergent for enzymatic B
cleaning power are satisfactory, indicating that the \o/
proteolytic and amylolytic enzymes'are functionally
, effective in the stable liquid detergent. This is
25. 30 despite the fact that enzymes are often unstable
| in liquid detergent systems, especially at elevated
temperatures. ' o
: 'EXAMPLE 6
- In a modification of the formula of Example 5A
30.  when the proportion of Neodol 45-2.25S is increased



forsffgt e and any other salt(s). Exanples SF and 5G When 2. 87% of

‘trivsthanol anine or TEA salt is present in the liquid detergent of the
formul a previously given (Exanple 5F), in replacenent of .10. part of the
wat er thereof, after storage for a week ate$§rr] the detergent is found to
have separated. Separation also occurs undet?such conditions when the
triethanol anine is absent and 5% of sodi um sul phate is present in the
fornmula (Exanple 5G). 15. - Storage at roomtenperature also results in
such separation and correspondi ng di m nution of soil release pronoting
activity of fornmul&@ 2ontEheiPECRoEt]oR efitethanobots i neregsed to

;rietPanoLaELne ?nﬂggx,ipd?yn1§ﬂlp@p%@,g@gngﬁfﬁg gpﬁép@y@xpgnhg%ptall20 
ormula o anpl e, 5A. _Tes n iqu etergent for enzymatic ¢l eaning
power are satisfact®dfy®2! n%fc@t?é}%ﬁha%"ﬁ h%hi)r“?ﬁg%‘ SRIF aﬁ% %%%’fi c
enzynes are functiopall 34efdéEcTinaepal 53¢ aidbl £l i oifii Phatod it BHC, 4aThis is
25. so despite t t e [ Liguid .

B, e, * G5E€) L filq FOEVSe At Wb 6 WP B0 faadh, 1k ing

det ergent sysSfens,” éspeci a v
modi fication of therepertias of emxpmptic FEBoctivenrss tand plafrrgsnay of
Neodol 45-2.25S is)iper€88€dof ti¥d composition of Example 5, or
' better, results. The liquid detergent is clear blue
and in the absence of dye may be of a light colour,
N\ 10. so that it can be desirably coloured by use of other

dyes, too. Instead of the brightener system

for the additional enzyhatic cl eani ng acti on obtained. Such desirable «
activities are obtained despite the presence in the |iquid of the sodilﬁlgb,

mentioned, equivalent proﬁortions'of Tinopal
’BS~-200, Tinopal 4226 (CIBA—Geigy) or Phorwite K4
(Mobay Chemical Company) and mixtures thereof may be

- 15. substituted. 1In all such cases the substantivity of
the fluorescent brightener is improved due to the

i\,k - presence of the higher fatty alcohol ethoxylate
sulphate and, unlike other anionic detergents, such
as sodium linear dodecyl benzene sulphonate, the

20. fatty alcohol ethoxylate sulphate does not
destabilize the polymer soil release promoting agent

in the presence of'enzyme and enzyme stabilizer. |
EXAMPLES 7A and 7B

_ Example 7A : _ .
25. -~ The formula of Example 5A is changed so that 5%
of Neodol 25-3S is present instead of the 3% of '
Neodol 45-2.25S. The product made is stable and
clear after stgfage at elevated temperature, and the
- Alcalase and Termamyl stabilities equal those for
30. the primacy control (Example 5B) mentioned in




to 5% the proportion of ethanol is increased to 7.5% 0.01% of Pol ar

| 1iant Blue dye is used instead of 0.0025% and the brightener is PN

fgced by 0.24% of Tinopal 5BM and 0.1% of Phorwite BHC, a 5. stabIQ‘j“
IN~qui'd det ergent having soil rel ease pronoting properties, enzymatic
effectiveness and detergency like that of the conposition of Exanple 5, or
better, results. The liquid detergent is clear blue and in the absence of
dye may be of a light colour, 10. so that#Q+4 can be desirably col oured by
use of other dyes, too. Instead of the brightener system nmentioned,
equi val ent proportions of Tinopal RBS-200, Tinopal 4226 (Cl BA-Geigy) or
Phorwite RKH (Mobay Chem cal Conpany) and m xtures thereof may be 15.
substituted. | n @dacpich fases the substantivity of the fluorescent

bri ght ener i s 1 Mprovedi a4, WitaPrespnass ofed G Naher, Jaldar alcqhal

et hoxyl ate sul phate and, iXe ot her’ anionic deterg such as sodi um

| i near dodecyl berfommulsal (framnle 1he the praducty i critabihowith e

sul phate does not Wgpstady |dge el BRIl FIIRASG I UG AgENt in
t he presence_of enzyne and e L EXAMPLES 7A ‘and 7% Exanpl e 7A

n tabi'li Zer.
25. The* f or MHSF 43¢ %@g‘e § OMMMRAK so that 5% of Neodol 25-3S
I's present instead of the 3% of Neodol Z4&ZZAMBIES.8 The product nade is
stable and clear afterqsto el eV, ea t ture,. t-he Al cal ase
and Termamnyl stabilit i'.retge e"{]éukgéeﬁsosge" f%e 3 .r‘#%eg ger’légr%frlymaegn%atlr ol (Exanple
5B) nentioned in formulas of this invention given in Examples 5A, 6
| and 7A are varied +10% and +257, while keeping the

10. proportions of the various materials witain the

ranges recited in the specification. In such formu-
lations instead of employing the QCJ soil release
polymer (aqueous solution), 2% of QCF (Alkaril
Chemicals CAS 9016-88-0) and 11.4% of water are
15. substituted, with the QCF first being dissolved in
the water. Also other enzymes, stabilizers, o
alcohols and colourants, as described in the
specification, may be employed within the ranges of
proportions given. The detergents resulting are
20. clear, stable and non-separating and possess gdod
' soil release promoting, cleaning and brightening .
properties, like those described in Examples 54, 6 \o/
and 7A. Such is also the case when the fluorescent '
dye, colourant and perfume are omitted from the
25. formulasgs of this example. Similarly, when tri-
ethanolamine or iomizable salt is present in such.
formulas béyond the limits given, and when other
anionic detergents, such as sodium higher alkyl
- benzene sulphonates, are substituted fot'the alcohol
30. ethoxylate sulphate the product becomes less stable



'40. Exanple 5. However, when 2.8% of TEA is also present in the formula
le 7B) the product Is unstable, with the QCJ soil rel ease pol yner

(Exanp
storage at [err] for one week. EXAMPLE 8 T

floccul ating out after 5.

~cont

bei ng di ssolved in

nts of the various experinmental fornulas of this invention given i
Exanples 5A, 6 and 7A are varied +10% and +25% while keeping the 10.
proportions of the various materials within {he ranges recited in the
specification. In
rel ease pol yner (aqueous solution), 2%of QCF (A karil Chem cals CAS
9016-88-0) and 11.4% of water are 15. substituted with the QCF first .

col ourants, as des

and non-separating

bri ghteni ng proper

et hanol am ne or
limts given,

al kyl

o

I oni zabl e sal res I p suc
and ARBAC3ERAR 1 &nﬁ%ﬂg gge?géﬂ?ﬁ a pbFtuge i ¢adak gher

such formi- {ations |nstead of enploying the QCJ soil

t he, wat er

n

Al.sp o enz nes, ilizers, alcohols and
ehAoLhet erreceled) IRcafoadtTas Soll iaferes Shitne ©no
ranges of proport|ﬂashgngenanahehdﬂtehgemédim@sﬂétmmgeaie @B teddathe st abl e

S 0 I I n cl [ and
e BEECERORE°PnECe gt #EE TOSE ERTY A0, £EAD 18NS
is also the case wabarage atuchesebevatgd, te@toﬂ#mpﬁraﬁmk@erfune are
om tted fromghe 25. fQﬁ”HEﬁér%aEi‘héi@ﬂ@”?ﬁeth%’%ié‘:ﬁ Ve ﬁ’\‘g%“n&é; dnic

Ias yon

benzene sul ppapesess ﬂé@déhb23+6usednaome6@@l8230h9|wﬁﬂn gidoxyl ate
sulphate t he product be

10.

15.

§and®EQPET L?SSo?E?QEebeing employed and a stable
effective product results. Also, the alcohol
ethoxylate sulphate may be an equal mixture of
leodols 25-3S and 45-2.25S, and good results are
obtained. With such varidtions results like those
previously reported in Examples 5A, 6 and 7A are
obtainable in both test washing machines and house-
hold and commercial washing machines, which are
either top loading or side loading. Such is also
the situation when pH adjustments are made with
potassium h&dcoxide and when such adjustments, made

with sodium hydroxide or potassium hydroxide, are to

20.

25.

30.

pH's of 6.6, 7.4, 7.9 and 8.6. Normally such pH
adjustments will utilize less than 1% of sodium
hydroxide solution, preferably less than 0.5%
thereof and more preferably less than 0.2% thereof.
In some instances the sodium hydroxide may be added
as a formula constituent, ia said proportion as is
known to give the desired pH control gpased on past
experience with the formula) but it will still be
preferred for it to be added before the perfume,
although such is not necessary. Similarly, while a
207 sodium hyd:pxide solution concentration may



41. and |l ess effective in pronoting soil release during washing, and when
the sodiumformate is omitted the effects of the enzyme are lost after oﬁly
a.ggﬁ days storage at the elevated test tenperature. 5. I n ot her ¥
van_ations in this exanple the nonionic detergent is Neodol 23-6.5 or a

m xture of equal parts of Neodol 23-6.5 and Neodol 25-7, with the sane
total proportion being enployed and a stabh& ef fective product results.
Al'so, the al cohol 10. ethoxylate sul phate mdy be an equal m xture of
Neodol s 25-3S and 45-2.25S, and good results are obtained. Wth such
variations results |ike those previously reported in Exanples 5A, 6 and 7A
are obtainable in-both test shi ng machi nes and house- 15. hold and
commer ci al washi n§5¥&8hbSe P F 8H% »e O&EFe CORGHALEAFLR Sother@ef oadi ng.
Such is also the siayua @aplasgrdooadj ust ments are nade with potassium

ot assi um hydr oxi de,  4Re% GR L5 i Hang end, 37 e rdy R R e T o tigary |
such pH adjustnenﬁ$\ﬁﬂIﬁﬁﬁﬁﬂdﬁ&ﬁIuh&;nﬂaﬂeﬂﬁ%?ﬁfsﬂ?bmrghpdﬁd:ﬁdg gglution
Pher cor. 1n Some eabas ce B e e . ae &
formul a constit ueEALa} 0§53V IHosISoRARPPTEN LSS tasdw g tgihgyer Peedesired pH
control (based onehagletREPRD 9RER ez e H ehaUlstatiulityt off lthestil |l be
preferred for it &? gﬁmﬁﬂgﬁd befogg th%%gezhuqeb althou%gaﬁ%fh |%Jy¥
necessary. Sinilafi P8UE E30. Ye5noSuFRndm MEdox it & PR
concentration nmayis obtainable in accordance with the préesent
10. invention. Such product has desirable soil release
promoting, soil decomposing, fluorescent brightening
(when the brightener is ptesent)'énd_detergent
properties. Several of the components of the
compositions of the present invention exert dual
15. effects therein. For example, the alcohol _
ethoxylate sulphate aids detergency and helps to X
make the substrates (laundry fibres) more o
substantive so that the fluorescent brighteners are
more effective.  The sodium formate, which is a
20. stabilizer for enzymes, does not destabilize the
soil release agent, as would have been expected.
The various components of these liquid detegents
coact to produce a surprisingly attractive, stable
and effective detergent composition. Thus, it is
25. seen that the present compositions represent an
unpredictable advance in the art of making stable
' products which are preferably attractively clear
(transparent or translucent), although in some
instances opalescent and semi-clear or intentionally
30. creamy products may be made.



42. often be preferable, other concentrations thereof may be enpl oyed t ger
From Exanpl es 5-8 and the preceding description it is seen that the prg &
i nventii on provides a 5. stable and attractive |iquid detergent which\:”.
ontatns vari ous conponents that m ght have been expected to interfere with
the stability of the final product. Yet, surprisingly, a stable product is
obt ai nabl e in accordance with the present 1@3, invention. Such product

has desirable soil release pronoting, soil deconposing, fluorescent

bri ghtening (when the brightener is present) and detergent properties.
Several of the conponents of the conpositions of the present invention

exert dual 15. effects therein. Far AR @, e gal cohol et hoxyl ate

sul phate ai ds detergency and hel ps tqg LS @A £BCop tes (laundry fibres)
nmore substantive so thaX rescent brighteners are nore effective.

The sodium formate, whigh jiguid detergelindDiils adel A@p @AZMARS thdoes not
destabilize the sméﬁfwﬂ ase .,agent,, ‘as wguld have been_expectedufThs

vari ous conponents 9 kayddag Iii"%tfiedh(?é'ttég M FheoREPPPE EiPB3 @5 1E1e -
surprisingly attradm Viablst &bl e and effective detergent conposition. Thus,
it is 25. seen that the present conpositd I,epresent an unpredictabl e
advance in the art of naking stable produgﬁggaﬁgbh are preferably '
attractively clear Qomo@nemty ent or translucent), although in sof@resstances

opal escent and seniydd®RAr 20y-7 ntentional ly 30. creany productszanpay be
made. ' '

Alkaril QCJ soil release promoting polyamer 6.7
w . 10. (15% aqueous solution) _
Adogen 4626 _ 6.0
Propylene gljcol . ' 5.0
Denatured ethanol (3A)' : : 2.2
Sodium formate ' 1.0
15. . Alcalase 2.5L 0.45
. _ Termamyl 120L ' 9.3
Qi/f Dye (Polar Brilliant Blue) 0.0025
Perfuae _ o 0.4
Deionized water g.s. (55.9475)
20. - 100.00
Note on Table 3 - :
_ 6. Di-coco dimethyl ammonium chloride, sold by'
./ - "Sherex Industries (contains 75% active
' ingredient, 14% isopropanol and 11% water).
25. The liquid déte:gent having the above formula is

‘made up in a manner esseantially like that used for
Examples 5-8 but including the fabric softener and
'omittiug anionic dete:gent. The product made is
tested by being stored at 43.3°C for a week, after
30. which it fs observed to be a clear 'light blue liquid



43. EXAMPLES 9A to 9E Exanple 9A A liquid detergent is nmade up havi nt the
f-liomﬁng I ngredients in the proportions specified 5. in Table 3. TABLE
qg&:nponent Percent Neodol 25-7 ¢

>70 Al karil QCJ soil release pronoting pol yner 6.7 10. §§*ﬂ
aqueous sol ution) -Adogen 4626
Propyl ene gl ycol B 5.0 Denatured ethanol
(3A) 2.2 Sodi Wt € or mat e
1.0 15. Al cal ase 2.5L _ 0. 45 Ter manyl
120L , 3.3 Dye (Polar Brilliant Blue)
0.0025 Perfune . ' 0.4 Dei oni zed
wat er i in a stable singkpsph4£5,9&§§Qnﬁihlly like that when
100. 00 Note on Ta COfD) Q%ggﬂk &£ S
Sherex Industri esb% cogi %%%75% acti ve | ngre I en ﬂn% %oﬂropaﬁ% and 11%
wat er). 25. Wi gheyud nwkd derawzentivas tqrefi%lbwb e mmwl4s2 made up.

in a manner essendd@ iy i ke d3MtoEsPEs fPhi B@IDEESu; 8 but including the
.fabric softener and g tt| i oni c _detergent., The, product nade is -tested
by bei ng stgr'ed at [eépf‘?"?ﬁg %f %kma%’f’i'cergne Iiquid ‘{ete‘:"ent it is-

used to wash a test load of clean fabrics, including
some of polyester materials and others of 65%
polyester and 357 cotton material. The washing
concentration and the other conditions for that "
10. washing are the same as in Example 5A and the
rasults are essentially'the'same, too, except for
improved fabric softening being obtained in this

example.
Example 9B
15. This is a comparison example. When 2% or 3% of .
triethanolamine or TEA salt is present in the liquid =
detergent of Zxample 9A in replacement of part of A
the water thereof, after two weeks of storage at
43.3°C the detergent is found to have separated.
20. Example 9C '
Separation’ also occurs under such conditions R
when the triethanolamine is absent and 5% of sodium = \J/

sulphate is present in the fo:mula of Example 9A.

Also, when the triethanolamine is present (Example
25. '9B), the soil release promoting action of the liquid

' detergent is significantly decreased. Storage at

room temperature also results'in.such diminution of

soil release promoting sctivity'of formulas

containing the indicated proportions of triethanol-
30, amine and/or sodium sulphate, compared to the



30. which it is observed to be a clear light blue liquid 44. in a s,
stabil e single phase, essentially like that whien it was nade. The prot eas~_

activisty is 70% of that when the |iquid detergent was nade and the anyl a
act™w'ty is 85%of its initial value. 5. Shortly after making the
liquid detergent it is used to wash a test |oad of clean fabrics, including
some of polyester materials and others of 65 polyester and 35% cotton
material. The washi ng concentration and the other conditions for that 10.
washi ng are the sanme as in Exanple 5A and the results are essentially the
same, too, except for inproved fabric softening being obtained in this

exanpl e. Exanple 9 . Thig Js @ conparison exanple. Wen 2% or 3%
of FPiethanoaninquﬁﬁﬁiig%ﬁﬁ%fné?%ﬁk%ﬁﬁu'i n the liquid detergent of
Exanpl e 9A in repl ace aggl D @n wat er thereof, after two weeks of

storage at [err] the dahiaie isnd RN &Y G SRAL Hibn A ng

Exanpl e 9C Separation al so occurs under such con |t|on$ en 't e
triethanol amine is %‘ﬁé@?ﬁr At dRBTR2se | i S Hdixanad ey 3er i n t he
formul a of Ex@nple iHerddsad QY t(Bxddp el E0IHE RQdsS dypRseRlE (Exanpl e
25. 9B), the soil Jéﬁ onm act i

significantly decreaseugl‘iss?gs(r)r%@%aelrg?a?pd’ ?OMDL#%Q% d?tf“"?f?i’[’fl eig‘teidhssuch
di mi nution of soil rel éstpramdtiend laptiid/idetexfgenar mf &xampla 9A for
fabric softening and enzymatic cleaning power are
satisfactory, indicatiﬁg that the quaternary
W ' 10. ammonium halide and the proteolytic and amylélytic
o enzymes are functionally effective in the stable
liquid detergent. This is so despite the fact that
enzymes and duaternary ammonium halides are often
unstable in liquid detergent systems, especially at
15. elevated temperatures. However, replacement of
. propylene glycol with higher'glycdls, such as those
of 8 to 12 carbon atoms, will result in separation
of the product into two phases. In the particular

I

formula given a complete replacement of propylene
20. glycol with hexylene glycol will also cause phase
separation although hexylene glycol and amylene
| glycbl are considered to be useful glycol components
N - of the detergents according to the present invention
if employed in lesser proportions and if employed in
'25. ' conjunction with lower glycdls, such as propylene
glycol. Similarly, if the di-coco dimethyl ammonium '
chloride is replaced by di-hydrogenatéh'tallow
dimethyl ammonium chloride, the liquid detergent
also separates into two phaseé, especially in the
30. presence of the hexylenme glycol (in replacement of



'contalnlng the indicated proportions of triethanol- 30.. am ne and/or

Yun1su|phate conpared to the 45. experinental formula. Exanples 9D-
hdf 9E Wien the anpunt of soil release pronoting polyner is decreased tg ¢
8% ( Exanpl e 9D) or 5. i ncreased to 2% (Exanple 9E) the sane types o

results as given above for Exanple 9A are obtained. Tests on the liquid
detergent . of Exanple 9A for fabric softening and enzymatic cl eani ng power
are satisfactory, indicating that the quatgepary 10. ammoni um hal i de and
the proteolytic and anylolytic enzynmes are functionally effective in the
stable liquid detergent. This is so despite the fact that enzynmes and

quat ernary ammoni.um halides are often unstable in |iquid detergent systens,

especially at 15.,, §¥§éegl§€3P?ratH6€§veer ugh, SAPLEHETENLQh-

propyl ene gl ycol mnt cols, such a$ those’o
atoms, will resul%t?ﬂc§%pﬁ?ﬁt bnnﬁﬂr?ﬁénﬁFﬁﬁuEF Fﬂvod%MBtﬁﬁbséBmOFﬁUPhe

particul ar forrml@hndavmeacﬁﬂrméeéﬁpw éaceﬁeatsaabDéOpyb&ﬁetZQn gl ycol
wi t h hexyl ene gl ycol

m% cagﬁ g ase se g ratjon a oagh hex | ene '
gl ycol and anyl en®gP§ 6?°3r5158 BePEBSEBEp “ﬂ%@fﬁ?nglég EBﬁﬁB Bhts of
‘the detergefts accbedpngpootibe pheseaf pnaeettoandfmémphgyéd whthedser
broport! ons and | Loe8Phexgdal ) Zapony GATLHISLLEE 4! fehopcas dhygale, uch

as propyl ene glyc Srm I -CcOCO anmoni u
is replaced by d.ahymo@énb%artawm quaternary ammomum halides

wherein the higher alkyl groups are of 12 to 14
' carbon atoms and the lower alkyl groups are of 1 or
10. 2 carbon atoms. As an élternative, a more h&dro-
philic quaterna:y ammonium halide, such as ditallow
dimethyl ammonium chlo:ide, which possesses a

- greater degree of unsaturation and thus is more

tolerant of electrolytes, may be successfully used.
15. _ . EXAMPLE 10 _

' When, in the fo:mula of Example 9A the nonionic i
detergent is replaced by Neodol 23-6.5, 0.01% of
Polar Brilliant Blue dye is used instead of 0.0025%7,
and a stilbepne fluorescent brightener is present,

20. e.g. Tinopal RBS-ZOO, Tinopa1'5BM or Tinopal 4226
(all sold by CIBA-Geigy), or Phorwite RXH or
Phorwite BBP (sold by Mobay Chemical Co.) to the
exteat of 0.1%, a stablé and effective product which
functions like that of Example 9A results but it has

25. a greater whitening power due to the presence of the

' brightenez, which is stable in the product. The

product of this example is also of attractive clear
appearance and is stable on storage.

) 30.



di met hyl anmoni um chloride, the liquid detergent also separates into two. N
phases, especially in the 30. presence of the hexylene glycol (in \
;epl asenent of 46. propyl ene glycol). However, again, in some circum

st ae€s the di-hydrogenated tall ow di methyl anmoni um chl oride can be-
enployed in a stable product in accordance with the present invention, by
decreasing 5. the proportion.thereof presgnt and mxing it with di- coco
di net hyl anmmoni um chl ori de or other di-higher alkyl di-I|ower alkyl

quat ernary anmoni um hal i des wherein the higher alkyl groups are of 12 to 14

carbon atons and the | ower alkyl groups are of 1 or 10. 2 carbon atons.
As an alternative, -a nore hydro- phig4 U r ni um hal i de, such as
di tal | ow di et hyl annonlun1ch|oride,é ekl oaﬂE)greater degree of
unsaturation and thus i&Zxa@pketblé&rant of el ectrolytes, may be successfully
used. 15. ° The contents FBOMHAL b WEfbnd 41 (A J {0 & Of

é£b _6g%|f§?-é;%gj . 01% of

Carpl ¢ S | Lhe nonkotke SeIG19eNN 17 Ao B DY EPDol T P e
fluorescent bPight cosepimsg prieseptopfrione. ¢f theopi 1RSI iHIROpal 5BM
(5ol d by Mobay chentbafl Boie EHGeF ¥Rl b o PRI ot ot ve
product whi ch” funct$¥#is foxaulagions Detgid oA empldtinguthd QWasadd  a
greater whitening pexbsagbiepd Dyhdie UARENEE F1ddody | g gerqeahich is
stable in the produ&&lk;1¥i Chemicals CAS 9016-88-0) and 5.7% of water
U 10. are substituted, with the QCF first being dissolved -
in the water. Also other enzymes, stabilizers,
fabric softeners, glycols; alcohols and cdlou:ants,'
as described in the specification, may be employed
within the ranges of proportions given. The
15. resulting detergents are clear, stable and non-
separating and possess good soil felease_promo:ing,
softening, cleaning'and brightening properties, like
those described in Examples 9A and 10. Such is also
the case when the fluorescent dye, .colourant and
20. perfume are omitted from the formulas of this
~ example. :
| Examples 11B and 11C _
- | When triethanolamine or ionizable salt is
present in such formulas beyond the limits given, -
25. the product becomes less stable and less effective
* in promoting soil release during washing, and when
the sodium formate and glycol are omitted the
effects of the enzyme are lost after only a few days

storage at the elevated testihg temperature.
30. ' -



—_—

product of this exanple is also of attractive clear appearance and i's,

ag;cle on storage. 30. 47. EXAMPLES 11A to | D Exanple 11A The contgn{S-,
ﬁg} he experinmental formulas of Exanples 9A and 10 are varied +10% ant~" °
+25% while 5. keepi ng the proportions of the various materials within

the ranges recited in the specification. In such fornul ations instead of

enpl oying the QCJ soil rel ease pol yner (%%He?us foluagon), 1@6obeCF 4
o of wat er : are substituted,

(Al karil Chem cals CAS 9016-88-0) and 5.
with the QCF first being dissolved in the water. Al so other enzynes,
stabilizers, fabric softeners, glycols; alcohols and col ourants, as

described in the sp%cifiéathag, may be enployed within the ranges of
proportions given. g sulting detergents are clear, stable and

non- separating and Imosstes gard atdionsr dineExamprlemifliinghes abudoinig,
cl eani ng and bright eni ropertd.es . |ilke t e ri i anpl es 9A
and 10. Such isdgE§§°F%% gés% ﬁﬁgﬁﬁfﬁéckfﬁgggécg%?%gyg&e§gP§85§nt and 20.

perfune are om 23e® - amdt Beodedmasad soWithi £hex smpiee tokranplte®ortB and | 1C

Wen tri etshanol afighe vl nigdRindARlva d&al Rdstl¥eCi18Me ithordCh ooyl beyond
the limts given, 25. * gﬁ 03% gnessless sf 8%% gi&ﬁﬂggngffective

the prodyct hec
in promoting soFPPpﬁﬁéésénhggﬁﬁQ s%ﬁh&?da&@ if&n ootalna

both test washing machines and household and
commercial washing machines, which are either top
loading or side loading. Such is also the sjtuatién \)
10. when pd adjustments are made with potassium
hydroxide and when such adjustments, made with
sodium hydroxide or potassium hydroxide, ére to pH's
of 6.6, 7.4, 7.9, and 8.6. B |
- From Examples 9-11 and the preceding examples,
15. as well as the description, it can be seen that the
present inveation provides a stable and attractive “\5;
liquid detergent despite the fact that it contains
various components that might have been expected to
interfere with the stability of the final'p:oduct.
20. Yet, surprisingly, a stable p:oduct'is obtained,
~which has desirable soil release promoting, fabric _
softening, soil decomposing and detergent ' o
properties. Several of the components of the compo-
sitions of the present invention exert dual effects
25. therein. For example, the propylene glycocl may help
to solubilize lipophilic materials inm the |
formulation while at the same time hélping to
stabilize the enzymes. The sodium formate, which is
a stabilizer for ‘enzymes, does not destabilize the
30. soil release agent, as would have been expectéd.



‘t.he sodium formate and glycol are omtted the effects of the enzyne are»<
|l ost after only a few days storage at the el evated testing tenperature. '
48., Exanple ID In other variations in Exanple 11A the nonionic detergent
‘a mwefure of equal parts of Neodol 23-6.5 and Neodol 25-7, with the sane
total propor- 5. ‘tion being enployed. Results |like those previously
reported in Exanples 9A and 10 are obtai nablsg in both test washing machines
and househol d and commerci al washi ng nachi nes, which are .either top | oading
or side loading. Such is also the situation 10. when pH adjustnents are
made with potassi um hydroxi‘de and when such adjustnments, nade w th sodi um
hydr oxi de or pot assi oxl de, are to 's of 6.6 <4, 7.9, and 8. 6.

Fr om Exanpl es 9- 11%&%%%{ ps)rgg%e(ﬂuﬂad:eee:?aanzg{_{eagfmfg.um h&éiéglsl aRg fpme
description, it caglyscdserarhaltestiad igrigsedti quive deiter genavifdeaudast abl e

and attractive |iquijkdeiyQenis @ idraddit fidtlentidh, khféo[a&%is@atvar! ous
conponents that m ght h en expected tngHtenfere wth the stability of

ve be .
the final product..%ﬁﬁeéiaki,dQnﬂﬁﬁﬁ4ﬂlﬁﬁ’y, $t 451 SuEPsdsdng SesBuaPned,
whi ch has dess | abl enysdydp ot ien s gueriiatyn amonifinC hadfidesi,nghisei lare

deconposi ng and det ergent, praperti.es. veral jof .the,conponents_ of the

conpo- sitions of t‘}?eg'fﬁqeli olcﬁ:\}lé?‘?tscl.agn%grféﬂ' tso&l_ﬁ:lio& chtrggefgmi"?ﬁér’ei n.

For exanple, the prage/lsreblyd yicolthenyl ipiid detergents of the present
invention. Thus, it can be seen that the

compositions of the present invention represent an
W : 10. unpredictable advance in the art of making stable
liquid detergents. '
The invention has been described with respect to
~various illustrations and preferred embodiments
thereof but is not to be limited to these because
15. one of skill in the art, with the present specifica-
tion-before him, will be able to'ﬁtilize substitutes
. and equivaleats without departing from the invention.



to solubilize lipophilic materials in the fornmulation while at the sanme
f\"e helping to stabilize the enzynes. The sodiumformate, which is a - |
a’b,i-l i zer for enzynes, does not destabilize the 30. soil rel ease agest,
Zs woul d have been expect ed. 49. Al though sone quaternary anmoni um
hal i des and some gl ycol s ican destabilize liquid detergent formilas like
‘those of the present invention, the presenggmaterials do not do so. This is

surprising because 5. “hydr ophobi ¢ quat ernary arrrrTMl“ﬂHlE“lEﬁﬂHlMIl ch are

normal Iy floccul ated from solution by electrolytes, e
“liquid detergents of the present inventio@LAIMSS, it *cah be skerd that the

conpositions of the present invention represent an 10. unpr edi ct abl e

advance in the art of making stable - liquid detergents. The invention
has been described with respect to various illustrations and preferred

embodi ments thereof but la Béiltﬁebeakénpf@ﬂoiﬂnéhEﬁ@umCd’éE& one of

skill in the art, wth.t p i ca-_tion- II be abl e
to utilize substlFﬁnglﬁﬁﬁg ggﬁvalgﬁggrﬁiYﬁoﬁf°%%55}??ﬁ%§f9?539$k

i nventi on. 50. detaryBnt. oA somixtetreast pomionicgahd canibnlst er gent
conprrsrng (A) a Q@E@EééxésprQHQV5&8809&1&9”69“ﬁ8n1on1c detergent or

5. a mlxture of nonionic and anionic detergents being

within the range of 25 to 50%, (B) a soil release
promoting proportion of a soil release promoting
polymer of polyethylene terephthalate and
polyoxYethylene.terephthalate and an aqueous medium,
10. (C) optionally a water soluble alkali metal lower
carboxylate is an amount ué to 2% by weight, (D) the
composition being free of water soluble ionizable
salt which is not an anionic surface active water
soluble salt, and which is not component (C), or

-
=

15. containing no more than 1% by weight of such salt, g

and (E) the composition being free of _
triethanélamine or salts thereof or containing no
more than 1% by weight thereof, the pH of the
composition being in the range of 6 to 9.

20. _

2. A stable, soil release promoting enzyme-
containing liguid detergent comprising a detersive
proportion of a nonionic detergent, a detergent
supplementing and fluorescent brightener

25._substantivity increasing proportion of a higher
fatty alcohol polyethoxylate suiphate detergent, the
proportion of nonionic detergent or a mixture of
nonionic and anionic detergents being within the

30.




detergent or a mixture of nonionic and anionic deLELgQﬂL§L_£DEaELQEQLt .
of nonionic detergent or 5. a mxture of nonionic and anionic eterge{:‘.?}
bei.ngwi thin the range of 25 to 50% (B) a soil e’lm i
propeftion of a soil release pronoting pol yner of EMHH""M
t erepht hal ate and pol yoxyet hyl ene terepht hal ate and" arf aguebuss I um

(C optionally a water soluble alkali netal |ower carboxylate is an anDunt
up to 2% by weight, (D) the conpositlon bei nglfree of water soluble

i oni zabl e salt which is not an -anionic surface active water soluble salt,
and which is not conponent (C), or 15. containing no nore than 1% by wei ght

of such salt, and. (E) the conposition being free of triethanol am ne or
salts thereof or comhagei of B6 tor20%hasm 484 byrebiagdd grwuedfing t he pH of

the composition bel BdobBrtRBnr 3898 08:0 £019s%rduotiit) Pigma0lde rel case

pronoting enzyne- |n|n€ ersive
proportion of a nonP@ﬁY&tBE éPgeh?reahH‘éé @%rﬂn%tﬁﬁ)hé??@fﬁ‘i%ed’rﬂj

fluorescent bright eaeregﬁthaubséanal BréYorOLéeast %ﬁ@@dﬂﬁmﬁna% gher
fatty al cohol %ol yet hox g%t ergent,.the ‘}ﬁpofﬁig on of nonionic
S

det ergent or a’ri xt UPEY§ hSﬁ?g}ﬁ.EYé’ﬁ‘a YAT o RS Hg within the
30. 51. range of aRglace80%; saildsi dénriimabes prwnioigd pgiviorithegrecs a

soil release pronntwgghpghygqaegus washing solution of the liquid
- detergent, -a stabilizing proportion of a stabilizer
) for the enzyme(s), and an aqueous medium, optionally
KJ ' 10. a water soluble alkali metal lower carboxylate in an
amount up to 2% by weight, the composition being
. free of water soluble ionizable material other than
the higher fatty alcohol polyethoxylate'sulphate
detergent; and which is not component (C), or
15. containing no more than 1% by weight of such salt,
and the composition being free of triethanoclamine or

hz\//l salts thereof ortcontaining no more than 1% by
weight thereof, the pH of the composition being in
the range 6 to 9. |
20. _
3. A stable, fabric softening, sdil release
promoting enzyme—containing liquid detergent
/ ' " comprising a detersive proportion of a nonionic

detergent, the proportion of nonionic detergent or a
25. mixture of nonionic and anionic detergents being
within the range of 25 to 50%, a soil release
promoting proportion of a soil release promoting
polymer of polyethylene terephthalate and poly-
oxyethylene terephthalate, a fabric softening
30. proportion of a quaternary ammonium halide fabric



pol yet hyl ene terephthal ate and pol yoxyet hyl ene terephthal ate, a proportion °

gfx-enzynme sufficient to 5. enzymatical |y hydrol yze proteinaceous and/ or:

#/ faceous soils on fabrics during washing thereof with an aqueous washipd

Sol-Gtion of the liquid detergent, a stabilizing proportion of a stabilizer

for the enzynme(s), and an aqueous nedi um option “ _ “ sol ubl e
al kali netal | ower carboxylate in an anount up til mmu““mm mlhe
conposi tion- being free of water sol uble ionjzable*nafertal®other than the
hi gher fatty al cohol pol yethoxyl ate sul phat®-%ret ergent, and which is not
conponent (C), or 15. containing no nore than 1% by wei ght of such salt,
and the conposition being free of triethanol am ne or salts thereof or
contai ning no nore than 1% by wei ght thereof, the pH of the conposition
being in the rangeSSLEener . 2 PEOPIY k| E qnaie stfficHians il rel ease

pr onot ![ ng enfzyrre- C&;&ﬁﬁ%&gﬁiiﬂ&iﬁﬁﬁﬁ@%o@%&éﬁm ahdjIer 3i ve
proportion of a .nonionic deter , roporjion of nonioni et ergent or
a 25. mixture of nomMm ?1?%?%%05%#%@% %el?orelr%er#lﬁ"ﬁtq emlimat ﬁ%ﬁf@%nge of
25 to 50% a soil witkose PIwsmis Mashioppredlut igin fsdile rdlgdsie pronoting
pol ymer of polyet Wé@é@gé@i?@?é@@%ﬁaﬁq’}%a%%;% LV @%t&%{iﬁ&&@' at e,

a fabric softening 30._proport|oG§of. ry amoni um hali de fabric
5la. softener, a pr¥poiie pramelsinend 3t @AcYS medium, optionally

a water soluble alkali metal lower carboxylate in an

amount up to 2% by weight, the composition being
free of water soluble ionizable material, and which
' 10. is not component (C), or containing no more than 1%

by weight of such salt, and the composition being
free of triethanolamine or salts thereof or
contaihing no more than 1% by weight thereof, the pH
of the composition being in the range of 6 to 2.

15.

Claims l'tp 3 in which the nonionic detergent is a

condensation product of higher fatty alcohol of 10

to 20 carbon atoms and 3 to 20 moles of ethylene
20. oxide per mole of higher fatty alcohol.

5. A liquid detergent as claimed in any one of
Claims 1 to 4 in which the nonionic detergent is a
condensation prdduct of a higher fatty alcohol of 12
25, to 15 carbon atoms and 6 to 1l moles of ethylene
oxide per mole of higher fatﬁy alcohol.

30.

‘4. A liquid.detergent as claimed in any one of Ny



enzynatlcally hydrol yze protelnaceous and/ or anyl aceous soils on fabrics,,
duri'ng washi ng thereof w th an aqueous washi ng sol ution of the I|qU|d 5
detiergent, a stabilizing proportion of a stabilize

-an 2agueous. nedium optionally a water soluble alkali netal

‘carboxyl ate in an anount up to 2% by weight, the c m‘m Hu:ree of
wat er sol ubl e ionizable material, and whi chs520.
cont ai ning no nore than 1% by melght of such salt and the conposition

being free of triethanolamne or salts thereof or containing no nore than
1% by wei ght thereof, the pH of the conposition being in the range of 6 to

9. 15. 4. A liquiddet grgegt 133uh4Eed:) 9 4s 088 9hed ?ﬁ”&n% $a?f”

whi ch the nonlonlc etergent is a co ation uct 0
al cohol of 10 to 28'@dRBod &Porsianyhicpothe ﬁﬁpégnéﬁ é?ﬁ?F%ﬁ@tZDS aOX|de

per mole of hi ghercbaatahsalcciaho roBuch biEqui d;dﬁberﬁgatyaaléb&wﬁgflDzany
one of Clains 1 to nonlo ic,dete nsati on

product of a hlgheF°f2$t§85ﬁ88h8§°8F > 2§b°9 megFﬁoﬂ aFB fﬁﬁﬁ 6 to 11

-mol es of ethylene oxiide per mole of higher fatty alcohol. 30. 52. 6. A
liquid detergent as clained in any one of Cains | to 5 in which the
noni oni c detergent is a condensation product of a_higher fatty al cohol of
12 to 15 carbon atons dnd Abddguidngessraenst Al ehained in any one of

Claims 1 to 6 which comprises a detersive proportion
of a mixture of nonionic and anionic detergents and

LJ 10.  in which the anionic detergent is a sodium linear
higher alkylbenzene sulphonate wherein the higher
'élkyi group is of 10 to 18 carbon atoms, or a sodium
higher fatty alcohol polyethoxylate sulphate wherein
the higher fatty alcohol is of 10 to 20 carbon atoms

15. and the polyethoxy is of 1 to 20 ethoxy groups or a

mixture thereof.

A
'

8. A liquid detergent as claimed in Claim 7 in
which the anionic detergent is a sodium linear
20. higher alkylbenzene sulphonate wherein the higher
alkyl group is.of 12 to 13 carbon atoms."
/ 9. A liquid detergent as claimed in Claim 8 in

which the anionic detergent is sodium dodecyl
25. Dbenzene sulphonate.

10. A liquid detergent as claimed in Claim 7 in
‘which the anionic detergent is a higher fatty
alcohol polyethoxylate wherein the alcohol is of 10
30. to 15 carbon atoms and contains 1 to 5 ethoxy groups
per mole.



5. oxi de per nol e of "higher fatty alcohol. 7. A liquid detergent as
w&ghned in any one of Clains 1 to 6 which conprises a detersive proportion

M_4 ‘ni xture of nonionic and ani oni c detergents ang_lg;__Lﬂrﬂggggtéﬁe Fo
ani oni c detergent is a sodiumlinear higher alkyl benzene sulphon wherein

. the higher alkyl group is of 10 to 18 carbon ato I ' | gher

fatty al cohol pol yethoxyl ate sul phate whergjn thgm"ﬂﬂuglmﬂy!”gi ohol is

of 10 to 20 carbon atons 15. and the polfgyhoxy i*s of 0 hoxy

groups or a mxture thereof. 8. Aliquid detergent as clained in Jdaim?7 in
whi ch the anionic detergent is a sodiumlinear 20. hi gher al kyl benzene

sul phonate wherein the higher alkyl group is of 12 to 13 carbon atons. 9.
- A'liquid detergent adlol aifndd aH CldataBant dd cHaimedininfleimetld gent is

jsodiCIum_ doc;leeyl V\/E]'&-nh Tﬁeﬂz% %Hi(l?ﬂ?“:atdétte]@gen&hﬂé ﬁéli-rqu}fét;er&?dgyhais cl ai med .
in daim7 in whi e ani oni etergent s a higher fa al coho

pol yet hoxyl at e qﬁltﬁ?%ﬂ?ﬁhﬂﬁyk ?ﬁs9ﬁﬁﬁﬁfe B fomid and
contains 1 to 5 diduwpyy aranipsl dey obll2 to 18l.cakYomuubatietaidyadiie as

clainmed in aim i jch & | Qni- eterge | hi ghey. fatt

“al cohol poléy:]et hof;ﬁ%ﬁ’@%epﬁaﬁ B)efv\hage%ro(e{{unoﬁ ﬂ”e°1n‘°1rsgh°$} %aa'ptﬁyedaﬁgcc’o’?%o‘{e ipsé/rof 12

to 15 carbon atomelencdfi fdgher fantrgdcatwlis of about 3 noles of ethylene

oxi de per nole of higher fatty alcohol. 12. A liquid detergent as clainmed

in any one of -
y 12. A liquid detergent as claimed in any one of -

Claims 1 to 11 in which the soil release promoting W
10. polymer is a polymer of polyethyleme terephthalate
. and polyoxyethylene terephthalate of a molecular
weight in the range of about 15,000 to 50,000,
wherein the éol?dxyethylene of the polyoxyethylene
terephthalate is of a molecular weight in the range
15. of about 1,000 to 10,000, with the molar ratio of

ethylene terephthalate to polyoxyéthylene e
terephthalate units being within the range of 2:1 to
6:1. | '

20. 13. A liquid detergent as claimed_id Claim 12
in which the soil release promoting polymer of poly- }
‘ethylene terephthalate and polyoxyethylene terephth- '\)

alate is of a molecular weight in the range of
19,000 to 25,000, the polyoxyethylene of the polyoxy-
25. ethylene terephthalate is of a molecular weight in
the range of 3,000 to 4,000, the molar ratio of
~ethylene terephthalate to polyoxyethylene terephtha-
late units of the polymer is within the range of 3:1
to 4:1 and the molar ratio of ethyleme oxide to
30. phthalic moiety therein is from 20:1 to 30:1.



Cains 1 to 11 in which the soil release pronoting 10. polyner is a N
pol ymer of polyethyl ene terephthal ate and pol yoxyet hyl ene terephthal at e i X
a npl gcul ar weight in the range of about 15,000 to 50,000, wherein the
-pol yexyet hyl ene of the pol yoxyethyl ene terephthalate is of a nol ecul ar

wei ght in the range 15. of about 1,000 to 10,000, wth the nolar ratio of
ethyl ene terephthal ate to pol yoxyethyl ene teggphthalate units being wthin
the range of 2:1 to 6:1. 20. 13. A liquid detergent as clained in
Claim212 in which the soil release pronoting polynmer of poly- ethylene

t erepht hal ate and pol yoxyet hyl ene:terephth- alate is of a nol ecul ar wei ght
in the range of 19,-000 25,000, 1he, pol yoxyet hyl ene, of . the polyoxy- 25.

et hyl ene terephthal ate #g ofd apﬁwgﬁ%ezﬁ%taﬁ&/ﬁiwerdaﬂdb Ctp}Pl?, to
4,000, the nol ar rain ortofclet tiye el Y erepdd dml mtemdtl qp I pobgymthVilsernd a .
terephtha- late units: t ) | 1 5 hi ange ; 1 and
the nolar ratio of %%%é%n%@%gg%%ﬁé)lé%‘fﬂg Bh%wcg‘mnalg‘)e%@gt e’goeoltdr)f f&sn from -
20:1 to 30: 1. 5ahich he i peid Yoxize thylene of dthe malyoxy@tiiyher@ i n which

the soil relegse prodoihiighPPAYELs | Sf O doMEdElir AWETANE Pl fgdar wei ght
of about 22,000, in w@g@h t.he polyoxyethyugge of the polyoxyethyl ene 5.
2}

terephthal ate is of3 } ERf aRokdd gfRtif ehRRhYLens tadapitsiddi@teattion of
et hyl ene t er epht hal gé By $ oy @chyDeyet et egter il e tidll o & finiHes pafl yidea
polymer i's- about 3'113 a%’o&@% pPlaaz{d rtaﬁé Omoolfaret:hgltlieoneo Xel.tq:leylene oxide

to phthalic moiety therein is about 22:1.

W, 10. |

' 15. A liquid detergent composition as claimed
in any one of Claims 1 to 14 containing a lower
alkancl of 1 to 3 carbon atoms.

15. 16. A liquid detergent as claimed in Claim 15
. in which the lower alkanol is ethanol.
v : : '
S

17. A liquid detergént as claimed in any omne of
Claims 1 to 16 which contains a fluorescent
20. brightener. - '

, 18. A liquid detergeant as claimed in Claim 17
~ - in which the fluorescent brightener is a stilbene
brightener.
25. . |
19. A liquid detergent as claimed in Claim 2
and any one of Claims 4 to 18 when dependent on
Claim'Z in which the enzyme includes a proteolytic
" enzyme, and 0.005 to 0.1% thereof is present.
30.



' lhthalic nDiety.thefein is about 22:1. 10. 15. A liquid detergent L
‘265005|t|0n as clainmed in any one of Clains 1 to 14 containing a |lower?

anol of 1 to 3 carbon atons. 15. 16. Aliquid detergent as X %
claimed in Claim15 in which the lower alkanol is ethan0|. 7T —A rqu|a’,
detergent as claimed in any one of Clainms 1 to 1 '
fl uorescent 20. brightener. 18. A li qui d_det e !&"Mﬂﬁl@n Caim
17 in which the fluorescent brightener is 23 stllbenecbrL 5. 19. A

liquid detergent as claimed in Claim2 and any one of Clains 4 to 18 when

dependent on Caim2 in which the enzyne includes a proteolytic enzyne, and
0.005 to 0.1%thereof is present. 30. 20. Aliquid detergent as clained
in Caim19 which con2@i nsA0ldquid @euétgénpr@seolgimedenuyﬁhahmdl@ 005 to

0. 05% of anyl ol yt,, z 0 1¢ | ai med in
Cl aim 20 which cod?a?ﬁsggﬁgﬁfn% % ?8 % lf\+ EQ%%§§ % gio%t 0.02%

of amylolytic enzg®d. 0 990 AF?lauga d%fe?ﬁ%ﬁ?lﬁ %Iaﬂﬁﬁﬂern any one of 10.
Clainms 19 to 21 which contains a stabilizer for tne enzyne or enzynes 23.

0
A Liauid detergent asyglal gef i @ GLELZZ.40T SO SPAIGLE°LLT T Pa 2200 2% ©f
which contains about 0.037% of proteolytic enzyme and

about 0.02%7 of amylolytic enzyme.

22. A" liquid detergent as claimed in any one of
10. Claims 19 to 21 which contains a stabilizer for the-
enzyme or enzymes.

23. A liquid detergent as claimed in Claim 22
which contains from 0.2 to 2% of stabilizer for the
15. enzyme.

24. A liquid detergent as claimed in Claim 23
which contains 0.5 to 1.5% of stabilizer for the
enzyme.

20.
' 25. A liquid detergent as claimed in Claim 22, -
- 23 or 24 in which the enzyme stabilizer is sodium e
formate.

25. 26. A liquid detergent as claimed in Claim 3
and any one of Claims 4 to 25 when dependent on
Claim 3 in which the quaternary ammonium halide
fabric softener is a dihigher alkyl dimethyl
‘ammonium halide.

30.



15. enzyne. 24. A liquid detergent as clainmed in Caim23 which contains ,. ‘
0.5to 1.5%of stabilizer for the enzyne. 20. 25. A liquid detergent as
clajmgd in Caim22, 23 or 24 in which the enzyme stabilizer is sodium

T or e. 25. 26. A liquid detergent as clai i | d any °
one of Clainms 4 to 25 when dependent on Claim3 m”“ﬂlH"llﬂlﬂ“Mlmnary
anmoni um hal ide fabric softener is a dihigher alkyl*ditetthy™ agmohi um
hal i de. 30. 56. 27. A liquid detergent assglainmed in daim26 in which

t he quaternary amonium halide is a chloride and in which the higher alkyls
are of 12 to 18 carbon atons. 5. 28. A liquid detergent as clained in
Claim27 in which the quaternary anmonium halide is a di-coco dinethyl
ammoni um chl ori de. 10. [ rgen @i m 26,
27 or 28 which contains 27 "to 16‘%‘?}‘1& ﬁghgrgtg;e]?ngrg E]égnfr%%éﬁiml C%abrl C
softener. 30. A |id® d’héé‘f‘ertﬁénﬁ“%eépaFHeémmﬁnaW abidg 1.2 Cains 1 to

29 in which the propelioradeotndoih WALEASEhE RIGhEAJa DY YEBLrd SofMtDigp t he

0,
range of 0.5 to 10/18 carbon atoms.

5.

28. A liquid detergent as claimed in Claim 27
in which the quaternary ammonium halide is a di-coco
dimethyl ammonium chloride.

N 10. 29. A liquid detergent as claimed in Claim 26,

27 or 28 which contains 1 to 10% of the quaternary
ammonium halide fabric softener.

30. A liquid detergent as claimed in any one of
15. Claims 1 to 29 in which the proportion of soil
_ release promoting polymer is within the range of 0.5
N ~ to 10%.

31. A liquid detergent as claimed in any one of
20. claims 1 to 30, which comprises from 20 to 40% of
nonionic'detergent, from 3 to 15% of anionic
detergent and from 3 to 15% of a lower alkanol.

32. A liquid detergent comprising nonionic
25. _detergent which is a condensation product of a
 higher fatty alcohol of 12 to 15 carbon atoms and 6
to 11 moles of ethylene oxide per mole of higher
fatty alcohol, anionic detergent which is a sodium

30.



31. Aliquid detergent as clainmed in any one - of 20. Cainms 1 to 30, which *
onprises from20 to 40% of. nonionic detergent, from3 to 15% of anionic
etergent: and from3 to 15% of a |lower alkanol. 32. Aliquid detergent%udf %

conpri sing nonionic 25. detergent which is a condensation product of a

hi gher fatty al cohol of 12 to 15 carbon atons an;gi'to 11 nol es of ethyl ene

oxi de per nole of higher fatty al cohol, anionic "#ﬂmm’/ﬂ”tm"ﬁsksl 58%3?

30. | i near hi gher al kyl benzene sul phonate whe ¢ LK

is of 12 to 13 carbon atons, a soil release promoting pol yher® of*

pol yet hyl ene terephthal ate and pol yoxyet hyl ene terephthal ate of a 5. .
nol ecul ar wei ght .in the range of 19,000 to 25,000, wherein the

pol yoxyet hyl ene dfinehe pdighexy atlinyllden zeaee siuliphiontarel swhefred amalhecul ar

~weight in the rapggenefr 31999 62 s4-04Q, S |.ar 2 at f ethylene tere-
pht hal ate to pol ygi_? gtzh% e%g fere; ht,%aloatg'zg%otslso?:tafg’.&‘ at%ﬁ’rea]\épolr“!lym&*r IS
within the rangesetlsrelegse promotime motlameranto poflyetiylene oxide to
phthal i c noi ety Tt_@@'égh'&hlaiaftreo@naobblty%x%@ftlayy_l@&@ lhapbithallR@eCOH @nt of
wat er sol ull e ioniza gg saltio her, than ani oni c %rf@®® acti e gﬁter
‘sol ubl e sall" bei A P& 25 We art 0. ﬁﬂ%§QiQf; q 1880 £9e P :08%pai ni ng no
tri et hanol am ne @helredn tthean pdl3%dyleehgdienendfi thep Helgokiyethydlenaoni oni c
det ergent, ani oni k- t,s.SQid .r € 1r.onmt.i I r, .al.cohol and
wat or “bel g w ¢ nESTERBERATIEY 18 o TedgRtalOWleRt R KA sReRNE O
12% and 30 to 60%E PedPEcttiosé P00, the molar ratio of ethylene tere-
phthalate to polyoxyethylene terephthalate units of '-‘)
10. the polymer is within the range of 3:1 to 4:1 and
 the molar ratio of ethylene oxide to phthalic moiety
therein is from.20:1 to 30:1, and ethanol, the
content of water soluble ionizable salt other than
N anionic surface active water soluble salt being less
15. than 0.5%, the liquid detergent containing no
triethanolamine or less than 0.2% thereof and the S

proportions of nonionic detergent, anionic deter-
gent, soil release promoting polymer, alcohol and
water being within the ranges of 25 to 35%, 5 to
20. 10%, 1 to 6%, 5 to 12% and 30 to 60%, respectively.
33. A liquid detergent consisting essentially Q)

of about 32% of nonionic detergent which is a conden-
sation product of a higher fatty alcohol of 12 to 15
25. carbon atoms and about 7 moles of ethylene oxide per
" mole of higher fatty alcohol, about 7% of sodium '
dodecylbenzene sulphonate, about 2% of soil release
promoting polymer of polyethyiene terephthaiate and
polyoxyethylene terephthalate of a weight average
30. molecular weight of about 22,000, in which the



detergent which is a conden- sation product of a higher fatty al cohol
to0-:15 ,25. carbon atons and about 7 noles of ethyl ene oxide per nole
"hlghe( fatty al cohol, about 7% of sodi um dodecyl benzene sul phonate, —about
2% of soil rel ease pronDtlng pol ymer of polyethyl ene terephthal ate and

. pol yoxyet hyl ene terephthal ate of a wei ght average mﬁ \mﬁl ght of
about 22,000, in which the - polyoxyethyl en28of t “““““E

terephthalate is of a nolecular wei ght of about 3,400, ¢t he nbl fatio of
ethyl ene terephthal ate to pol yoxyethylene terephthalate units of t he

pol ymer is about 3-1 and 5. the nolar ratio of ethylene oxide to
phthalic noiety thepelyoxgetiplén@2of, thadopdlPoRgeriiyldnoroscastithalate

bri ghtener, about 8% ofce L 5186 er ereln the pH is
about 7.8, which |I6% of éhﬁgP c?f%gh?%9%étn%g1$go¥§ 6? ngﬁﬁﬂa% # whi ch
10. ‘the content oFaﬁhQ Qét%?h3b¢%%Iéet%mmﬁ%ﬁl%t%amQ Rﬂ*ﬂﬂxxeﬂhvkﬂnewnc
surface active “ﬁte£e§9$H9$§1§€étuﬁP€§ aByt@@ §6f§§%¥ i$ Aﬁ%@ttﬁavaﬂ%fqb

34. Aliquid detergent as cl al ne I n any one of ai s

4 to 25 when dependefié BAL&F af A% gr%€991ﬂ%ep9¥&ﬁﬁtFQwPQﬁ habig ety
detergent is withi nth@ﬁeiﬁnge abhod 22:18D%bole OiPhesf f LT &€ ol

0. 35, A i qui d CRrLeDERRSss TRt | of PutadSh And R TBST o 26

to 36% of nonionic water, wherein the pH is about 7.8, wnich liquid

33. A Tiquid detergent consisting essentially of about 32% of nonionicégi> .
e

detergent contains no triethanolamine and in which
the content of any water soluble ionizable salt h
other than anionic surface active water soluble salt
that may be present is less than 0.3%.

S 10.

34, A liquid detergent as claimed in Claim 2 or
_ 15, in any one of Claims &4 to 25 when dependent on Claim
$M, 2 vwherein the proportion of nonionic detergent is
within the range of 25 to 40%, the higher fatty
‘alcohol polyethoxylate sulphate is a sodium salt and
1 to 8% thereof is present.
20. '
35. A liquid detergent as claimed in Claim 34
which comprises from 28 to 36% of nonionic
detergent, 2 to 7% of sodium higher fatty alcohol’
_ polyethoxylate sulphate, 0.02 to 2% of fluorescent
25. brightener(s), and from 3 to 12% of a lower alkanol.

Y

36. A liquid detergent as claimed in Claim 35
in which the fluorescent brightener is a stilbene
brightener, the lower alkanol is ethanmol, and

30. wherein the nonionic detergent, the higher fatty



detergent, 2 to 7% of sodi um hi gher fatty al coho
02 to 2% of fluorescent 25. brightener(s), and from3 to 12% of a ower

pol yet hoxyl at e sul phat e,

kanol. 86. A liquid detergent as clained in Caim35 in which the S
fluorescent brightener is a stilbene brightener,—tte tower alrkanol is
et hanol, and 30. wherein the nonionic detergen
al cohol pol yet hoxyl ate sul phate, the fl uorescent wa IlHIil[ml‘H“\sm I
rel ease pronoting polyner, proteolytic enz sodi um
formate, ethanol, and water are present in 5 proportions within the

ranges of 30 to 34% 2 to 6% 0.1 to 1% 0.8 to 3% 0.02 to 0.05% 0.01 to
0.03% 0.7 to 1.3% 4 to 9% and 46 to 62% respectively. 37. Aliquid

det ergent as cIeﬂaﬁnbhoi(Pqﬁyﬁ&hbmxiatevﬁﬂlﬁh&@ecltﬂa b cesrsest S

essential ly of ahgut

densat i on
product of a higher %atty al clﬂg %ugrzéi%ﬂ car[}g&!%oirs About 7
nol es of ethyl en®@ FERITHEG SRA BUDS WWY?’&Et%“%}%hOW h}%ut 5% of

sodi um hi gher 15.fordatd y adieatl , podd sfdesy | &t & @émemabout 0. 3% of

stil bene fluorescent brlghte

n abo t 2% of the €. pro n
REARIAC RS iR ide RAPgRR, 0%\3@% s o Aok,

pol ymer, abdbut O.

anmyl ol ytic enzyne). aboutl 7% ®f8 smilm fOrdatey QLDRE, 505% orfo ZD.03‘7.;at hanol ,

bout 0. 4% of 4% pf d
detor gont a5 ¢l a0 10 0 s & Th Ao o b eedfeer e,

- dependent on C ai m 25.

10.

15.

20.

25.

30.

37. A liquid detergent as claimed in Claim 36
waich is clear and consists essentially of about 32%
of a nonionic detergent which is a coundensation
product of a higher fatty-alcohol of 12 to 15 carbon
atoms and about 7 moles of ethylene oxider per mole
of higher fatty alcohol, about 5% of sodium higher
fatty alcohol polyethoxylate sulphate, about 0.3%7 of
stilbene fluorescent brightener, about 27 of the
soil release promoting polymer, about 0.03% of the
proteolytic enzyme, about 0.02% of the amylolytic
enzyme, about 1% of sodium formate, about 5.5% of

ethanol, about -0.4% of perfume and about 54% of

deionized water.:-

38. A liquid detergent as claimed in Claim 3 or
in any one of Claims 4 to 29 when dependent on Claim

. 3 wherein the proportion of nonionic detergent is

within the range of 10 to 35%, 0.5 to 5% of the soil
release promoting polymer is present,‘i to 107 of
the quaternary ammonium halide is present, the’
enzyme includes a proteolytic enzyme, and 0.005 to
0.1%2 thereof is present, and from 0.2 to 2% of the
stabilizer for the enzyme is present.

3 mhereln the proportion of nonionic detergent

S

L d

=



within the range of 10 to 35% 0.5 to 5% of the soil release pronoting
polyner is present,

t.he senzyne includes a proteolytic enzyme, -and 0.005
i's pre€sent, and fromO0.2 to 2% of the stabilizer f
"60. 39. A I|qU|d detergent as clainmed in O aim 38 whi

1 to 10% of the quaternary ammoni um halide is presen§£j>¢;

to 30. 0.1% there
Ne i S present.
ch conprises from 15

.to 30% of nonionic detergent, 3 to 8% of quaggrnar”’” I"" whi ch
ﬁ 0. 05%

is a chloride, 0.005 to 0.05% of proteolytic
of anylolytic enzyme, 0.5 to 1.5%of a stabilizer for

he* erfzyfes*and from

1 to 10% of a | ower alkanol 40. A liquid detergent as claimed in Caim39

10. i n which the -enzy Bllzer l,S_sodi um f or
is ethanol, from2 to 8% oOf %

the | ower al kanol

bﬁ?éﬂedﬁF?EB?nFsaﬁrE %§¥e§nﬁnt%%ah¥o%%rtlons

of nonioni c det ergedbiicBotbmpeisasefponndbi ng POLysErachbbsii€ softener,
proteol ytic enzyne, 9 I cal Engy m fornat e ano
aeprulobytics 5? 8% ?ﬁ HEaté?Qagy apaQIl %%gnaibé}to 1.5%

propyl ene gl ycol and wat &r afe ranges
3to 6% 0.015 to OW 3%1 bso2 eblermg% 00095t 60 10306

and 50 to 70%. fespéﬁktﬂdé' ¥0.805 o 0.04% oan&d' 19:
in Claim40 which i and copsists ssentla

%106 pm@%l)&:i@ 8%

3 %“%‘?%23%? e

noni oni ¢ det er gent , *aBBuP* 18, FaPh 1§%FI ?élﬁ%%ee%ﬁiﬁﬁﬁl t%bout‘
4.5% of di-coco d|nkﬂhybfaanbowen1shk@noﬁe, about 0. 023960f

| 40. A liquid detergent as claimed in Claim 39
Y. 10.  in which the enzyme stabilizer is sodium formate,

the lower alkanol is ethanol, from

2 to 8% of

propylene glycol is present and the proportions of
nonionic detergent, soil release promoting polymer,
fabric softener, proteolytic enzyme, am&lolytic
15. enzyme, sodium formate, ethanol, propylene glycol

and water are within the ranges of

20 to 257, 0.8 to

N4 | 1.5%, 3 to 6%, 0.015 to 0.03%, 0.0l to 0.025%, 0.7
to 1.3%, 1.5 to 3%, 3 to 8%, and 50 to 70%,
respectively.

20'. 4l. A liquid detergent as claimed in Claim 49

which is clear and consists essentially of about 227

release promoting polymer, about 4

of the nonionic detergent, about 1% of the soil
«5% of di-coco

dimethyl ammonium chloride, about 0.023% of

25. proteolyic enzyme, about 0.015% of

amylolytic

enzyme, about 17 of sodium formate, about 2% of
ethanol, about 6% of propylene glycol, about 0.4% of

perfume and about 63% of deionized

water.



25. proteolyic enzyme, about 0.015% of anylolytic enzyne, about 1% of ., -
odi'um formate, about 2% of ethanol, about 6% of propylene glycol, about |,

Cig?496of perfunme and about 63% of deionized water. 42. Aliquid detehqgnt %
s clained in Cdaim1 substantially as specificarl—t—y—deeeH—bed__heLEJ_n with

reference to any one of Exanples 1A 1E, A__4A, 4D, 5A, 6, T7A,
8, 9A, 9D, 9E, 10, IIA and 1ID. 43. A process ' ”mﬁmlls rel ease
. promoting liquid detergent as clained IFIQNW’OH whi ch

conprises mxing together a detersive proportion of a nonr oni ¢ “det ergent or
-a mxture of nonionic and anionic detergents and a soil release pronoting
~proportion of a.soil release pronoting polyner of polyethylene

t er epht hal at e -and podyoxyethiydweine déif@ﬂjﬁrhﬁﬂa’ﬁ e:].idin'aﬂ deguenad mmadi um and

adm xing with su elt.r P! adju t he pH

of the detergentg‘?bgl&(r%ﬁ{aelﬁae rarFoeuél%lc!éa ‘% %%Elmhn r(?etergz ~after

such neutrali zat¥eferense ains2mo Cmﬁ of rﬁ@ﬂ!l%ecﬁ hdat diE.sdEuUbI2A.i @Bi.zabl e

salt other than ggiogACc sy fHce Active gated, ), U 33),t 1144 aBgPr ocess as
clainmed in Claim43 in which the I|qU| d detergent conpri ses é5 to 35% of a

non- ionic deterd®Mt, 5 to 10% of anionic detergent, 1 to 6% of the soil
rel easing polynmer, 5 to 12% of ethanol, 0.1 to 0.5% of rourescent

bri ght ener and 30 to, 0%29 és %% hnatlﬁ C:f%nts%ltl qjel\g% sol ubl e

i oni zabl e salt other han dni onf ¢ surT ace. a
promoting liquid detergent as claimed in any one of

Claims 1 to 3 which comprlses mixing together a LJ
detersive proportion of a nonionic detergent or a
mixture of nonionic and anionic detergents and a
soil release promoting proportion of a s0il release
‘promoting polymer of polyethylene terephﬁhalate and
polyoxyethylene terephthalate in an agueous medium
and admixing with such mixture an aqueous

neutralizing agent to adjust the pH of the detergent /]
to within the range of 6.1 to 7.9, which detergent,
after such neutralization, contains no more than 1%
of water soluble ionizable salt other than anionic
surface active water soluble salt.

44, A process as claimed in Claim 43 in which "
the ‘1iquid detergent comprises 25 to 35% of a non-
ionic detergent, 5 to 10% of anionic detergent, 1 to
6% of the soil releasing polymer, 5 to 12% of
ethanol, 0.1 to 0.5% of flourescent brightener and
30 to 60% of water, with the content of water soluble
ionizable salt other than anionic surface active
water soluble salt being less than 0.5%, triethanol-
amine being absent or present in an amount less than
0.2%, and in which the neutralization is effected
with an aqueous solution of sodium Hydroxide.



wat er soluble salt being less than 0.5% triethanol- am ne being absent g
present I n an amount |less than 0.2% and in which the neutralization is

eff | cted with an aqueous sol ution of sodi um hydroxi de. 62. 45.

pro s as clainmed in Caim43 or Caim 44, mherern the noni oni C deterge

i s a condensation product of a higher fatty alcoh bon
atons and 6 to 11 noles of ethylene oxide per l w! M"ﬁHHBLfatty
al.cohol . 46. A process as clained in Cl ai m 42. 44 eresn

anioni c detergent is a sodiumlinear higher alkylbenzene sul phonat e wherein
t he hi gher 10. al kyl group is of 12 to 13 carbon atonms. 47. A process as
claimed in any one-of Claims 43 to 46, wherein the soil rel ease pronoting
pol yner is of a nol eculzes.. Prodesd hes rdndeed iH0.AQAn @313r 1432000 and

the pol yoxyet hyl eng_,of t. Y. et hyl ene terepht-hal gte is of, a nol.ecul ar
wei ght in the rangg’ao’f eb‘i% &diﬁﬁy 1qhe& r‘l‘%:ﬁ?‘q’eé’ttl dSof* &CRgeDREtion .
terephthalate to pcﬁty:chm hod enénitgireap idtdyatad aohictls odf laheopdﬁymltbbel ng

within the range of A t ti f yl oxi de
to phthalic rml ety af%er eo‘%q‘nlel ng flrlor%@;% Q’ef @ﬁfen@ okide ‘BEQ ug 18
. of higher fatty alcohol.

46. A process as claimed in Claim 43, 44 or 45,
wherein the anionic detergent is a sodium linear
higher alkylbenzene sulphonate wherein the higher

10. alkyl group is of 12 to 13 carbon atoms.

47. A process as claimed in'any.one of Claims
43 to 46, wherein the soil release promoting polymer
is of a molecular weight in the range of 19,000 to
15. 25,000 and the polyoxyethylene of the polyoxyethylene
NV _ terephthalate is of a molecular weight in the range
N/ of 3,000 to 4,000, the molar ratio of ethylene
terephthalate to'polybxyethylene'te:ephthalate units
of the polymer being within the range of 3:1 to 4:1
20. and the molar ratio of ethylene oxide to phthalic
moiety thereof being from 20:1 to 30: 1




