2168995 1 - M XED SURFACTANT LAUNDRY DETERGENT COWMPGCSI TI ON OF | MPROVED
DETERGENCY AND METHOD OF USE The present invention relates to |aundry
detergenf conpositions. More particularly, this invention rel ates to.

| aundry detergents with inproved detergency obtained from mgﬁﬁ_of an
acid-term nated non-ionic 5. fsurfactant with a quaternary' sal t
surfactant. There have been many disclosures in the art relating to

det ergency conpositions containing cationic goftening agents, |n%h%%5%%BLh§
guat er nary ammonhi um conpound softeni ng agents, sonme of which may al'so

function as cleaning or surfactant conpounds, with non- ionic

surface-active conpoundMIXED ISERFASPANTL LHBNDﬁYthE'BEmENT OMEOSITION be
nmade of U.S. Patents 4, 264 7

3°951, 879, 3,360, 470, 3,35 . Pﬁ& 8.5 e Yo ¥ O

Patents 3,537,993, 3'583,912, 3,983,079 4,203,872 and 4, 264, 479,

speci ficall'y disclose comepkeg8atointantibANEELstES AS- Pdlirid&%r Jetelrgent

cationic fabric softener d ot 0 ant, .0, such as
zwitterionic surfact® a%"%p"seﬁ °§§f et&?éréug% cjf%luigg ha“?rog q{)nh eqteil??
Pat ent 4,222,905 to ztaﬂea@e,s |to Juaunéirycﬂs§e§geaﬁﬁdvytm&mmﬂd @@h@mepmns

which may be in i qt&Hi;ale{e@ FmAi fllxéheef efnyhaé@mitfémm&ea fhdih‘lfith&' c
surfactants and cert ai n&ngF rfac%gnts at a

i onic.cati
wel ght ratio of 37 orfuE 151 SSRERERARP #BAPRLR 594 & R EEAT R b,
det ergent conposi tions ha\herrg hanenbeeni pavut Adbactosurghtin dtlie a30.

L relating to detergency compositions containing cationic
i softening agents, including the quaternary ammonium
compbund softening agents, some of_which may also
10. function as cleaning or surfactant compounds, with non-
ionic surface-active compounds. As representative of
this art, mention can be made of U.S. Patents
4,264,457, 4,239,659, 4,259,217, 4,222,905, 3,951,879,
3,360,470, 3,351,483, and 3,644,203, In addition U.S.
15. Patents 3,537,993, 3,583,912, 3,983,079 4,203,872 and
4,264,479, specifically disclose combinations of non-
ionic surface-active agent, cationic fabric softener
and another ionic surfactant or modifier, such as
zwitterionic surfactants, amphoteric surfactants, and
. 20. the 1like.
~ U.S. Patent 4,222,905 to Cockrell, Jr. discloses
laundry detergent compositions which may be in liquid-
‘form and which are formulated from certain non-ionic
surfactants and certain cationic surfactants, at a non-
25.'ionic:cationic weight ratio of from 5:1 to about 1:1.
Non-ionic/cationic mixed surfactant detergent
compositions having a non-ionic:cationic weight ratio

30.

~
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2 P12626GB of fromabout 1 :1 to 40:1, in which the
non-ioni ¢ surfactant is linmted to the class having a

hydr®phi | i c-1i pophilic bal ance (HLB) of from about 5 to about 17, and
wherein the cationic surfactant is 5 2limted to the cl 232696GB
mono- hi gher al kyl quaternary amoni um conpounds in which the higher alkyl
group has from about 20 to about 30 carbon atons, are disclosed by Mirphy
in U S Patent 4023%d®. abouthel comrenl 40 assi gitedwhd-chentheg rérs-ieapki -

10 cation Segj.al ..097,948 . fil.ed -April t h 4 correspondi ng

to British Applits tdPrant'] ,08}1?-m§gtr?%l k8. 5%@8455?%5 S HRE ¢t Rat
aci d-terni nat ed hpdrophiticnifpophhlicchalanaet (BRBAsofi §xosi apoubnbrsb and
gel inhibiting aggaut TPf,i NPAQVINMe HESRENSADI lddtsodPe sl BRBERHR | ikY
and stability of_non-agueous |i1qui.d non-_ionic surfactant conpositions.

W al so di%cl oselimhtefattonphhe c&lags tdht "pRerhighed tdlihe AMIRSEBAEY| on

the acid-ternm najmflon0omi 86mpotiHdEaghakhiich GhRYaiilgbr Ga Bty BNgBOLF has
surfactant. Nevertheless, the acidB Zg 0 terq{nat d non-ionié.suifacaants
are not consi der 58P0 25085 A% i B9 1 9P2BRt A0 FRF AR (FRPTRer AFF BEESAPRY
performance, .i.ky Mdephygéncy,S.oPateht 4p2R9,688¢ surfactant conposition.

det or gency. of bot h |1 S e puhdhRy O YERTondly "W iohatng TR 8O TREDTL T

detergency of both |iqui _ _
exanmpl e, thHe conﬁé§iit°ifbn§e<¥ei-r¢£e N ovi B8d ri%f&ofd keshcrFhlePtbr M 98¢h a

consequential i nppR¥RERIUndngediet BeAti%h Application No. 8509084,
~ Serial No. 2158454, we disclose that acid-terminated
non-ionic surfactants can function as viscosity control

- and gel inhibiting agents for improving dispensibility,

15 dispersibility and stability of non-aqueous liquid non-

ionic surfactant compositions. We also disclose in
- that application that when added to the wash solution
the acid}terminated non-ionic surfactant is converted
to an anionic surfactant. Nevertheless, the acid-

20 . terminated non-ionic surfactants are not considered to
substantially contribute to the overall cleaning
performance; 1i.e. detergency, of the non-ionic
surfactant composition.

o _ There_rémains_a-need in the art to provide further

25 imprévements-in detergency of both ligquid and powdery
detergent compositions so that, for example, the
compositions can be provided in more concentrated form
with a'consequential improvement in reduction of
packaging costs and in convenience to the consumer.

30 It has now been discovered that the detergency of
the acid-terminated non-ionic surfactants are synergis-
tically promoted by the presence of a quaternary
ammonium salt.surfactant.=-While improved cleaning



packagi ng costs and in convenience to the consuner. 30 It has now

been di scovered that the detergency of the acid-term nated non-ionic ST
surfactants are synergis- tically pronmoted by the presence of a quaternaty .
ammoni um salt surfactant. Wile i oved cl eani ng g{jonnance can be -

obt ai ned over relatively wide ratios” of the acid-terni'nated hon-ionic and
the quaternary ammoni um salt surfactant, best cleaning performance has been

observed at (gﬁﬁ#ﬁg 'éh&-ﬂefgﬂéﬁlﬁéﬁ'6§e ACCOIE POl Y widd Patibst

aspect, th I nvention provid a detergent conposition. consisting

of a mxture ftéﬁ a%ﬁ:éldtﬁﬁﬁ?haﬂﬁﬂdnmfiﬂﬁr&i%uﬁf“é’ct §H? R ECEIRFBni ¢

surfactant ighndH il téﬁwmaé@én@, iSedt) &Iear ep@i'fértﬁaﬁ@e Ras4
preferably fromless th put 1. The acid

modi fi ed noRShi ‘fé:égtaa%taﬁﬁ%‘?’é’r%??/f% ﬁpflrg%gaﬁtrif 2% one conpound
whi ch igs the rea@tawrpﬁ.n@uqt, betwean firat | aspechy f ddtanprasemti s a

poly C to C§,1 a%@«gviﬁe ya‘gl&%ﬁ'&{‘ggﬂw %ﬂﬁ:f&ié{?d?@ﬁ%%étiﬂﬁ(wp wi th

a pol ycarboXylic acid car rc’acrd an e cation
surfactant iof g atisttusne @f- qi!&t%%@rr'&em efh remtrieni¢ gsenfactany. g

mono- or pO'a)fra‘iti‘C’éHtlbﬁiédsﬁ!’%h@:ﬂ:&ﬁ&y ARTRINIIGHN ﬁfétwéigﬁ@cfaﬂio 28. -
This aspect of the |nventéay FO extends to agggi enh osgééon
conpri sing af athe- FEBOE; Egnilc suprete WhitER ;ﬁr;rpﬁs Bt | east
one coqmoun@anﬁﬂ1mfs;rusﬁenﬁalxylab@duct.betmeen a non-ionic
~ The acid modified non=ieunic surfactant preferably i)
comprises at least one compournd which is the reaction
product between a non-ionic surfactant which is a poly
C, to C3 alkoxylated fatty alcohol having a terminal OH
15. group with a polycarboxylic acid or polycarboxylic acid
énhydride. _ '
The cationic surfactant is preferably a quaternary
ammonium salt surfactant, e.g. a mono- or poly-ethoxy-
lated quaternary ammonium salt surfactant.
20. - This aspect of the invention also extends to a
‘detergent composition comprising an acid-modified non-
ionic surfactant which comprises at least one compound
which is the reaction product between a non-ionic
surfactant which is a poly C; to C3 alkoxylated fatty /
25. alcohol having a terminal OH group with a polycarboxy-
lic acid or polycarboxylic acid anhydride, and .a
cationic surfactant which is a mono- or poly-ethoxyla-
ted quaternary ammonium salt surfactant. )
In another aspect of the invention, the present
30; invention provides heavy duty laundry liquid non-ionic
detergent compositions wherein the-deteréency of the
non-ionic surfactant detergent compound is enhanced due
- to the synergistic effect between a mixture of an acid-



] ’ .
surfactant which is a poly C2 to C3 al koxylated fatty 25. al cohol having a
termnal OH group wth a polycarboxy- lic acid or polycarboxylic acid
ankydi de, and a cationic surfactant which is a nono- or poly-ethoxyla- ted
quaternary ammonium salt surfactant. In a gt her aspect - of tg? gggggtlon
the present 30. invention provides heavy duty laundry |iquid non-ronic
det ergent conpositions wherei'n the detergency of the non-ionic surfactant

det er gent cormounelekauemﬁaaedns&a&wn&ee §M&Ef£éé&h% ebhact abet e i ¢
m xture of an aci d- 2638 ternlnated non-i oni c

surfactant and a?%%f?%ﬁ?%tsurfactant _Thus the i nvention al so extends to a

bui 't heavy duty Iaundruuﬁletaégqmwe@&mwsidiw eib&néyrtactaarﬁuﬂt heagyent
of which consists.of a n1xg§ f .an aci d- tern1na€ﬁ i oni c rfactgnt,
o 1 PBHl

a cationic surfactRhY, Lakp ST LeRhr FOMRIR he  surfactan
term nat ed, 54)tcndﬁ&&hy\Mthhl@htdmmamBMsnoﬁ ahmiktiwrenodf an acid-

aci d-ter i nat ed opLAALbda NELACH SEDL 2660 RN 0, 2408 0BT oRYE BEEERLLUREC!

is not an acid term nated non- io0ni ¢ surfactant In sUCh a conp05|t|on t he
acid- terninated #@@- i ®ni BoRmifamkant surfackantt iwaich suifacthgh @eld-

preferably presenﬁefﬁiﬁaw@dghﬁprﬁbl ol%n HWQvélajlﬁ.e Y iﬁé’nﬁ@zb%nﬂclwhﬂcﬁ 4.
15. A particul ar .enbod

t
bui I't heavy duty }Iaumeyy Bgﬁlg”gsﬁplf?ﬁ '8;35 °?:% g?er?ld‘r%/i)g% agcs %Sab/é’by

wei ght non-im c ansthet assirfactant which is not an ac1d terminated non-
Y ionic surfactant;-in such a composition the acid-
terminated non-ionic surfactant and the cationic
surfactant are preferably present in a weight ratio in

the range of from about 4:1 to 1:4.

15, . A particular embodiment of this aspect of the
invention is a built heavy duty laundry detergent
composition comprising

(A) 20 to 80% by welght non-ionic surfactant
which is not acid terminated, optionally with up to 20%

20. by weight replaced by another surfactant which is not
an acid terminated non-ionic surfactant;

(B) 10 to 40% by weight of acid-terminated non-
ionic surfactant;

o/ (C) 10 to 40% by weight cationic surfactant,

25. the sum of (A) + (B) + (C) being at least 30% by
weight of the total composition; and .
(D) detergent builder(s) present in an amount of
up to about 60% by weight.
The invention also extends to a liquid detergent
30.' composition the surfactant content of which consists of
(A) a liguid non-ionic surfactant which is not
acid-terminated,
(B) an acid-terminated non-ionic surfactant and



which is not acid termnated, optionally with up to 20% 20. by wei ght

repl aced by anot her surfactant which is not an acid term nated non-ionic-
surfactant; (B) 10 to 40% by wei ght of acid-term nated non- ionic V)
surfactant; (C) 10 to 40% by  wei ght_cati onic surfactan{ é?. t he 5um
of (A + (B) + (O being at |east 30@Pby wei ght - of t heP1%8 G%onposition;
and (D) detergent builder(s) present in an anmount of up to about 60% by

wei ght. - The i nventjion al so_ gxtends t |d det e 3 i'tion
the surfactant coﬂ# nt2 of2 ?%%Fc%%§$§$g g #%ﬁn%Y gﬁi§0n|§§
surfact ant ithehnos~hohiaciwihitcdr i maned, aﬂﬂdﬁnenmmnht&drmnhieuahbn i onic
surfactant gf ing O?Q?%aced by anow%§§2§a§§§c£§%ta AN g qﬁﬁjagﬁant up

to 20% by wel € non-r1onic Ich I's not acid-termnated optionally
bei ng repl ac,ewiday texpimatedyrrant bonlahisurfactant an aad dcerpaneRted

gotn Ions:t: swé)a%x@dlt(Cﬁnﬂafomoaeabts.ﬁaaf by( R cﬁ!\%xﬁ@r%mo:bﬁoﬁlﬁﬂbﬂed by a
etergent conpositjon ,acc i o) e ect” o

|nven?|on 4géﬁﬁéi9?nF egﬂﬁ%ﬁyaﬁﬂ?? I%.n%?% ?*ﬁ%?ﬁ nbﬂ gﬁ

det er gent conp05|1ncnﬂﬁ1thenptes¢hb|heayy|dntgnlnnnﬂry 1iguwidenon- _
enbodlnents Q '@BH§E¥1%QO dEtQﬁﬂfnkrgggB%S'1%ﬂ2§tio&nd solid

det er gent conp05| |on avi n roved det et gen & presence
therein of PnAvddesr oinaﬁtbérdemlﬁ@é@:nmaﬂﬁ% Liguidt haundny a

cationipy surdé¥dAfént compositions, and solid detergent composi-
tions having improved detergency'due'to the presence ),

therein of a mixture of an acid-terminated non-ionic

surfactant and a cationic surfactant.

The acid-terminated non-ionic surfactant which is

15. one essential-compdneﬁt of the detergent compositions

of this invention, can be considered in a particularly
preferred form to be a non-ionic '

20.



The acid-terminated non-ionic surfactant which is 15. one essenti al
conponent of the detergent conpositions of this invention, can be
coh&;dered in a particularly preferred formto be a non-ionic 20.

P12626GB surfactant whi ch has been nodified to convert a frss gﬁg%oxyl
~group thereof to a noiety having a carbo#y (COOH) group, f B 28
reaction with a pol ycarboxylic acid anhydride, e.g. succinic anhydride. 5.

More specifically, the non-ionic. surfactant f th% tﬂqglgg o@N
organi ¢ hydr ophobicfastanf HWGQQ1Q#@aHPth§g%é§%q ﬂpléky, e latter

i ncl udi ng an hyd§9aulo,@rpunoa§t) | 5 dugy "thexrdot \Mmochat o itetyri BAVIREr axyl
group is nodifie

{ b |
Preferably, thecFEHEFVgRCgbédﬁgﬁxﬁggQgg%g %gam ga[ogﬁy réd&on with a

I"c surfactant agﬁhthe '
pol ycar boxylic agbqiyaab;adxyaid:cf acid ahbygdadideal e.8.gSuFSinices

pol ycarboxylic a t hipat S fsddmadiyafeniagSbe of
i nvention t&- useﬁPFﬁmﬂfeCIéiégi#%anfgﬁ HEnsdeRe o's | i.n 2y obe

e carbox lic,e as as
et her, thloethertheruMpﬂrhm%lmgn@&yﬂﬁgaqkﬁnﬁﬁ SQPEBﬁ%EmWQﬁéﬁ react%%ﬂs

For instance, Qggg}lgn @,(eépﬂlipf@g%oﬂé@,nort:heontlatterrf atnelndiny (an
treated with a s? ng base

convert,its hydr u ONa
group, for instayeEPXaAd IFRUP rikc ?YP%P%%Iocar x;} ghduRorhita L

ic acid such as

chl oroacetic a0|@ﬁq&dyyyngﬁm@plGn;cmediﬂled ttee eomKééﬁﬁhdFﬁﬁtBFBhﬂg a
conpound. -”}?. carrgfyit”¥%up, . preferably, the reaction product

o ' ' petween the non-ionic surfactant and the ‘polycarboxylic
" acid anhydride forms the partial, e.g. half, ester of
the polycarboxylic acid.
" Tt is also within the scope of the present
15. - invention to use linkages other than the carboxylic
ester linkages, such as ether, thioether, ‘or urethane
linkages, formed by conventional reactions. For
instance, to form an ether linkage, the non-ionic
. gurfactant may be treated with a strong base (to
20, convert its hydroxyl group to an ONa group,  for
instance) and then reacted with a halocarboxylic acid
:.such as chloroacetlc acid or chloropropionic acid or
the corresponding bromo compound. Thus, the resulting
N~ - carboxylic acid may have the formula R-Y-ZCOOH where R
'25. is the residue of a non-lonlc surfactant (on removal of
a terminal OH), Y is oxygen or sulphur, and 2 repre-
sents an organic linkage such as a hydrocarbon group
of, for example, 1 to 10 carbon atoms, which may be
attached to the oxygen (or sulphur) of the formula
30. directly or by means of an intervening linkage such as



carboxylic acid may have the fornula R-Y-ZCOOH where R 25. is the residue
of a non-ionic surfactant (on renoval of a termnal OH), Y is oxygen or .™
sul phur, and Z repre- sents an organic |inkage such as a hydrocarbon gr&yﬁ.
of, for exanple, 1 to 10 carbon atong, which may be atéﬁgﬁng o0 the oxygen
(or sul phur) of the forrmula 30. directly or by neans I it er veni ng -

| i nkage such as 5 P12626GB an oxygen- or

ni trogen-co [ XAt rqi 0 | etic

or gani c det g}‘ge%{% onegezli &%eﬁpr act]@lc%{&(;‘% %h%%%sgﬂ‘?elﬁﬁiﬁﬁ%%n as a
precursor of the acid-termnated non-ionic jgﬁﬁfactant,-- or

directly as the non-ionic s@%ﬂactant my be any of a w de varlety of. such
conpounds, which well known apd, for exanple,.are described at length in

the text Surface Active Agents, Vol. |1, by Schwartz, Perry and Berch,
publi shed in 1958 by Intersciefee &bl iste8> 15  and in MCutcheon's
Detergents and Emul sifiers, 1969 Annual. ‘Usual ly, the non-ionic

detergents are poly- |ower.alkoxylated |ipophil'es wherein the desired
hydr o- phil e-1i pdthe | ropipahece syathetdicn@rdanda adrftengsntvfenphygyiedphilic
pol y-1 over aj kopte G5:04Pr 180 S0t | @m%fé@egﬁ’ inveRE £&Y - as%ﬁﬁ@é@ﬁf@grd ass of

t he non-ioni c_detergent enEIo yed OU%%nomer al koxyl at e her al kanol s

wher ei n t he @f ke |ascb‘F Grl"ﬁ-n]%t% aﬂBHé%md‘%fe?‘%Fﬁntthe Fber of
mol s ofg | O\Aﬂhﬁéckt’ixen&sothée o~ ibdic 3seefdotart prRhy be fammeste 12.

O such 25 wi&’rgt‘%%%egy o ‘Prefg&rngguhgserrpl ]\échhps_e V\,helrel the

9

and, for example,.gar"'"T described at length in the text

Surface Active Adeén s, Vol. II, by Schwartz, Perry and
Berch, published in 1958 by Intersclence Publishers,
15 and in McCutcheon's Detergents and Emulsifiers, 1969
Annual. Usually, the non-ionic detergents are poly-

lowerlalkoxylated lipdphiles wherein the desired hydro- '

phile-lipophile balance is obtained from addition of a
hydrophilic poly-lower alkoxy group to a lipophilic
20 moiety. A preferred class of the non-ionic detergent
employed is poly-lower alkoxylated higher alkanols
wherein the alkanol is of 10 to 18 carbon atoms and -
wherein the number of mols of lower-alkylene oxide (of -
_ 2 to 3 carbon atoms) is frmﬁ 3 to 12. Of such “
25 matetials it is preferred to employ those wherein the
higher alkanol is a higher fatty altohol of 10 to 11 or
12 to 15 carbon atoms and which contain from 5 to 8 or
5 to 9 lower alkoxy groups per mol. Preferably, the
lower alkoxy is ethoxy but in some;instanees, it may be
30  desirably mixed with propoxy, the latter, if present,
| usually being a minor (less than 50%) proportion.
Exemplary of such compounds are those wherein the
alkanol is of 12 to 15 carbon atoms and which contain



L
hi gher al kanol is a higher fatty alcohol of 10 to 11 or 12 to 15 carbon
at.oneg—~and which contain from5 to 8 or 5 to 9 | ower al koxy groups per nol.
Pref &wably, the | ower al koxy i's ethoxy but in sone instances, it may be 30
desirably mixed with propoxy, the latter, gi f present, usualby kRg @ mnor
(1 ess than 50% proportion. Exenplary of such conmpounds are tﬁose wherein
the al kanol is of 12 to 15 caibon atons and whi ch contain 6

_FFrlgg?sgr%mg% ; abbhttemsotletsh%aeweomlgér gffl?:lucf ferNesip] E&ReQI St&65861
u
Cheni cal Conpany, ﬁ Ee?o ﬁ?FQ:ﬁM]%ﬂngé 2aPP§n%%H§§1n2$§%§?n1YP&FB of

hi gher 5 fatt ypabdnbbbsaaeemagen@yalahalllznamlﬁilcmdmarmprmmw t fhe _
about 7 mols of ekgylgpe;gx dé?ﬁagn%ﬁ‘élhﬁt h@&d 1813080 rﬁ%R?HQé“%”{aﬁ%@an q

wherein the carbon atom conten atty al'co

the nunber & eth§prthE aﬂm%ﬁo@psemmm@ta@;as tebdft easbonpatompe

hi gher al cohol s aﬁ@tﬁréﬂaﬁi 2l kangl 8¢ et meﬁeeéﬁmaéesneftﬁacmaéebergsnhs
i ncl ude Tergitol éP i ster Trade Mark) 15-S-7 apd Tergitol 15-S-9

th
of Cwhi ah a1 o | neSPEEEEBARILDS AP col HRST R LA o EnfadB PP rf b CGPBEBBE
Corp. The fornerofs themhigtiel5 fattiyh@bdaticlonpri@ived 13 dddt ehéSnambeen

Catter 15 a simlaF SUREGEYE N SRR oSt E: AYPERES e fo>
reacted. OndOpartTbel drighprefalcotiodsouprel pobmavyi cakanodw f act@bher
baseqvgnlinear SEGANMI ¥sal k30l 8he detergents include Tergitol
' (Registered Trade Mark) 15-S-7 and Tergitol 15-S-9,
both of which are linear secondary alcohol ethoxylates
made by_Unioh_Carbide Corp. The former is a mixed
15 ethoxyiation product of 11 to 15 carbon atoms linear
- secondary alkanol with seven mols of ethylene oxide and
the latter is a similar product but with nine mols of
ethylene oxide being reacted.

One particularly preferred group of non-ionic
20 surfactants based on linear secondary alkanols are
those available from British Petroleum Co. under the
designation "Surfactant T". The "Surfactant T" non-
ionics are obtained by ethoxylation of secondary Cy3
o/ : fatty alcohols and have a narrow distribution of
25 . ethylene oxide (EO) units from molecule to molecule and

have the.following characteristics:

30



those available fromBritish Petrol eum Co. under the designation

"Surfactant T". The "Surfactant T" non- ionics are obtained by L
et hoxyl ati on of secondary C13 fatty al cohols and have a narrow : \/J;
di stribution of 25 et hyl ene oxi de (EC» unlts fron1 gcule to nol ecul e
and have the followi ng characteristics 7 Cloud brnt EO - Pour
Poi nt (1% sol ' n) Noni onic Cbntent [err] Surfactant T5
5 <-2 _ <25 5 Surfactant T7 7 n -2
38 Surfactant T8* 8 2 4§t Surfac%aﬁt T9 '
9 6 | EO58 SurfaBeuwRtPgint 12 (1% sol'n) 20

88 10 *" ushochast T8 magogféh£|C|ally peepar ed by n1xkgg2equal anmount s

of [err] ang Sur f (I_T mxture). 1 noni oni T s nt  which
is aline %rgagﬁﬁﬂgaﬂéy c13 Patty al cohof= Sondensed with 8R5average of 8
nnlesSethyIswsfaatdntpEV nole @f fatty alcohpl, and.in which3ghere are _

subst anti al £S cong taining |ess than 7 or nore jhan 9 nol es
EO, such asé Eggc #%@6by melght prefera%ly | ess 't han SWLgy 20
wei ght, in $@I§¢ct®mttﬂ% | ower2and hi gh EO sébstitu- tions, 58s an

especi al |y spreheesfe Tigui d pgn-ionic surfggtant in vi-ew of gerr] good-
bal ance between rel a- tlvely | ow pour point, relative high c?oud poi nt and

10 *"surfactant TS" was aréia?fially prepared by mixing
equal amounts of Surfactar ‘7 and Surfactant T9 (1:1 ;J
mlxture). ' -

The nonionic surfactant which is a line..
15  secondary Ci3 fatty alcohol condensed with an average
of 8 moles ethylene oxide per mole of fatty alcohol,
and in which there are substantially no molecules con-
taining less than 7 or more than 9 moles'EO, such as
less than 10% by weight, preferably less than 3% by
20 - weight, in total, of the lower and high EO substitu-~
tions, is ‘an especially referred llquld non-ionic
surfactant in view.of :i° - good balance between rela-
tively low pour point, velative high cloud point and )
primarily because it is capable'of resisting forming v/
25 gel when added to cold water, for example, at tempera-
tures as low as about 5°C or lower.
Also useful in the compositions of the present
invention are higher molecular weight non-ionics, such
as Neodol 45-11, which are similar ethylene oxid-
30 condensation products of higher fatty alcohols,'w1th
the higher fatty alcohol being of 14 to 15 carbon atoms
and the number of ethylene oxide groups per mol being
about 11. Such products are also made by Shell



p’ri marily because it is capable of resisting formng 25 gel when added
to~eold water, for exanple, at tenpera- tures as |low as about [err] or
lowss. Also useful in the conp03|t|ons of the present invention are higher
mol ecul ar wei ght non-ionics;::such as Negdol 45-11, whichg@rgsdds! ar

- et hyl ene oxide 30 condensatlon products of hi gher fatty alcohols, wth
~-the higher fatty al cohol being of 14 to 15 carbon atoms and the nunber of

~ et hyl ene oxi de gj}@ﬂg%aqercd@a@e;l ng about 11. Such products are al so

: de by Shell GB Ch Co f ul
; ggnel o%. cseare repre?&ﬂee’a pefnd Iﬂ‘iﬁa?‘gﬂl??r %&g?’ﬁﬁf%% te(ffﬁ’?e’ tllhse )

i Conpany whi ch ,ammaceaserbesprfadmctBbsF aChieglierll i Caeparsy cohdkchararen 5

©m xture of ethyl e A i des [ [ f
et hyl ene oxi de an% propy ene% 8%(t§?m n;}ﬁ?felbfl fﬂh&dlmoéf °ﬁ§gu%na
" Exanpl es i hcl udeiRtane af (6@@?%@@ eandr ?G’@PM&FER*F RKS@eSPI i F a
C13-C15 fatty alg Q{j&? efadensed &thﬁ}ﬂer{@'sma@%&nﬁr& 1é1=1<édaxaraia4
| de

nol es et hyl ene ox Pl ur af ac - Cl15 fatty_al cohol conden

with 5 noles prdparinateiddnna 110Y Piéé’ Let9%PuRe oxF‘Hé}“p;'ﬁF PH}FQT e826.

Anot her group Ofpmfﬁ‘ﬁcr qdqulcst&ea)mﬁaau Mark)e RAAD | -Plaidafda RAKheld
mark: Dobanol 615 15 AP GohAGAUIRh TEMTooPa: POCh doRDILS tE Y RS age.

of 5 nol esi@t hylcendlendmie;4 Dellarmletdfrlene awida hoBlunafh CDRTTI® Gty

al cohol with a“éwer§8%ﬂ¥ chohol condensed with 5 moles propylene

—/

oxide and 10 moles ethylene oxide) and Plurafac B26.

Another group of preferred lquld non-lonlcs are avail-

o able from Shell Chemical Company, Inc._under the

15 Dobanol (Reglstered Trade Mark) trade mark: Dobanol 91-

5 is. an, ethoxylated Cg-Cqq fatty alcohol with an

average of 5 moles ethylene oxide; Dobanol 25-7 is an

ethoxylated C1Z-C15 fatty.alcohol with an average of 7

. moles ethylene oxide.

20 In .the preferred poly- lower alkoxylated higher

| alkanols, to obtaln the best balance of hydrophilic and

11poph111c m01et1es the number of lower alkoxies will

usually be from 40% to 100% of ‘the number of carbon

o~/ atoms in the hlgher alcohol, preferably 40 to 60%

- 25 thereof and the ‘non-ionic detergent 'will preferably

'~ contain at least 50%_of such preferred poly-lower

30



nol es et hyl ene oxide. 20 In the preferred poly-I|ower al koxyl ated

hi gher al kanols, to obtain the best bal ance of hydrophilic and |ipophilic .
noi eties the nunber of |ower al koxies will usually be from40%to 100960&41.
t he nunber of carbon atonms in the higher alcohol, preferably 40 to 60% 25
thereof and the non-ionic detergent will preferably contain at |east 50% of
such preferred poly-1ower 30 9 al kaxy hi gher al kanol . H sfssorgmsecul ar
wei ght al kanol s and various. other nornmally solid non-ionic detergents and
surface active agents may be contri- butory to gelation of the liquid

det ergent and Tkompnsiheantalkanvl) Hicfresminoldmubat tvetglot [imited in
quantity int compositions.of th es i ntipp.which, are in the form
of non-aqueoéﬁﬁrﬁ%nf%ls?n%l‘ﬁ%ﬁ%lﬁérﬁ%}gérleﬁ?’(%md?r##gnééfﬂ%r_%%‘%ﬂféé/l%e enpl oyed
for their cl detiengenthand esirface agtive cagents tmapoed ¢ontptef erred and

| ess preferr 'fgyyi [ el LF r nt therein are
general ly Iiﬁglar, aliﬁ:o g %ﬂgﬁ.?h%hgigg%o?ﬁgﬁ%?esﬁ as at _a carbon

next to oP -t \RPREAPIARE Fenovkhlf PEATerablyr heremitbed oo of inhked i $8) ght
chai n and awapharntaty e el domfos Thitdns of SHE pid et ethwéktylons not
nore than three carbong i .I%n th. Normally, the.proportio f _carbon
atons in suclf z?r?@néﬁ’ rc'l'&?f i &%F‘af’ffoﬁo_\ﬂ Falq)(’f&?uﬁl r}g'rq‘ﬁzd:se'l Na @3%% ng 20%
of the total ndardwpmippriciorisrithexfedfhanay Kye emplipyed Sfor| théir al t hough
l'i near a|ky|§:1eaning properties, etc.’ with respect to both )
10.preferted and less preferred'nonéionic detergents, the - \E)
| alkyl groups preéent therein are'genefally linear,
although branching may_bé tolerated, such as at a
carbon next to or two carbons removed from the terminal
carbon of the straight chain and away from thé”ethoxyu'
' 15.chain, if such branched alkyl is not more than three
carbons in. length. Normally, the proportion of carbon
atoms in such a brahChgd configuration will be minor
rarely exceeding 20% of the total carbcn“atqm content
of the alkyl éroup. Similarly, although linear alkyls
20.which are terminaliy jdined to the ethylene oxide
chains are highly preferred and are considered to
result in the best comination of detergency, biode- -
gradability and non-gelling characteristics, medial or -/
sécbhdary'joinder to the ethylene oxide in the chain
25.may occur as in the Surfactant T non-ionics described
above. When propylene oxide is present in the lower
alkylene oxide chain, it will usually be less than 20%
thereof and preferably less than 10% thereof. '
When greater proportions of non-terminally
30.alkoxylated alkanols, propylene oxide-containing poly-



20. which are ternminal l'y joined to the et hyl ene oxide chains are highly.
preierred and are considered to result in the best com nation of

detergency,

bi ode- gradability and non- gelling characteristics, nedial or

secondary joinder to the ethylene oxide in the chain 25.may occur as in the
Surfactant T non-ionics described above. Wen propyl ene oxide is present

the |l ower al kyl ene oxide chain, it wll uggal Iy be less than 20ﬁ#§2§6&3—~

and preferably |l ess than 10%t hereof. Wen greater proportions oOf
non-term nal Iy 30. al koxyl at ed al kanol s, propyl ene oxi de-cont ai ni ng pol y-

10 | ower alkoxylab&éraAKﬁaﬁ&aa%@@ hekanond apdi hiees hi-aeephlieikal anced

non-i oni ¢ deterg nts & 3 t|one above are enpl oye gg'when ot her
non-ionic deterg ﬁP?p reu AP ATHE SdRanpeatipeed ed
5. herein, the rabotki agepémﬂuoyemannﬂowhbavethergnod-dehebgeed:yérgents

stablllty,

Vi scosity .l iR proper.ti S e,preferr
non- agueous ||qu?8ec8§8§sF§F8%§db8? Eg giegﬁggggip§g5%§n§ S EgﬁgFSFIing
conpounds cars.al Beredps otbet hesplsgast product: maylootdbavegest gobdsed on
such non-ionics o wh e ht
pol y- | ower alkoxg S%gﬂéﬁgghegég?tlgéV Gﬁséogﬁﬂg Snﬁnhéﬁu#é11Wﬁbg

detergency

t he

ano |se often I tsS
prepsrtief ?ﬁeFB%fPRFfPrBBdrBBBraHBG°BP Lifuded as in

accordance W th &bﬁpbssuhbﬁsosutaﬁsQU§f151sea§£tynaﬁa3ge10c@@tﬁ¢n1hhg

desi red detergenc

viscosity. Al so, ©

\/.

10.

L d,of d d
&¥peRadbLeani 3iRg. LRREOPE FheproBRaripg 827tRe desire

detergents based on such non-ionics. In some cases,
as when a higher molecular weight poly-lower
alkoxylated higher alkanol is employed, often for its

- detergency, the prbportion'thereof will be regulated

15.

20.

25.

30.

or limited as in accordance with the results of various
experiments, to obtain the desired detergency and still
have the product non-gelling and of desired viscosity.
Also, it has been found that it is only rarely |
necessary to utilise the higher molecular weight non-
ionics for their detergent properties since the
preferred non-ionics described herein are excellent
detergénts and additionally, permit the attainment of
the desired viscosity in the liquid detergent without
gelation at low temperature. Of course, there will be a
broader latitude in the selection of the non-ionic
surfactant for the aqueous and solid detergent
compositions of the present invention. Mixtures of two
or more these liquid non-ionics can also be used and in
some cases advantages can be obtained by the use of
such mixtures.

The acid-terminated non-ionic surfactant is used

in



necessary to utilise the higher nolecular weight non- ionics for their
detergent properties since the 20. preferred non-ionics described herein. _
are excellent detergents and additionally, permt the attainment of the  ,
desired viscosity in the liquid deter qent wi t hout gel a(t53 ,Qn at. low
tenperature. O course, there wll bdla broader |atitudd4 i he sel ectlon

of the non-ionic 25 surfact ant for the aqueous and solid detergent

conposi tions_af . §ﬁ9§: A ipn e f: r.nor, e liquid
non-ioni cs ca(r% al use I'n é;o?r%ylcéégé 5335%‘ gggg g'an % R}]b a| ned by
the use of sﬁwnemx-tsltll@s lewels ofThde te¥ geney i naSlébsh@ntmihlr fuyf act ant

I s used 13:a%51dnt1$: %%'E‘s&fa%% Wa%ngu%%tff%@e‘la%ﬁlfx@ tﬁ‘@pé&ﬂso‘e&i'@

synergl stic levels of deter %tenc bstanti al | an at | on| ¢ substance

havi ng surf a®& R39deifr GRYRELICH Bithsdhe na%bﬁl\]' BALGHt mATe

a;:u d- te% m Eahﬁﬁﬂ&o%uﬁfac?an@nl C Eubhah.‘(th%ﬂg.arlyA giazéfemédir byaas-efdfrred
class of the,cationic surfact i s, the ‘et.hoxylate ernar, nmoni um
salt surfact m g?ﬁtr’rﬂ’ﬁo th%rxtgﬂwégﬁ8§ & up to
about 12 et hpmaoaiom daldr mmsfaeitardchednpoumdls wh:.t:hoam‘fa lniumof—quror

avail abl e 10501805kha09 a¢ad! f@iéﬁrru}]p AEGMARRIE §aNLaly Ve

any of the c I c surfactant co nds -dtsckosed in t remer?tloned
U.S. Patent sr,@s@szl?at%am%hyt eqnea| Tnt¥el @fhstiket oux amaﬂleahﬁe can

al so be gisedpoB ithengOBROLHE GR@terntd herofeas @ordnvent i on.
More generally, howe. ... any of the. cationic U

surfactant compounds dlsclosed in the aforementloned
U.S. Patent 4,259,217 to Murphy, et al in columns 8 t'~
15, lnclus:.ve, can also be used in the compos1t10ns of
15 the present invention. _ _ L _
- The particu_lar]_.y preferred cationic surfactants
referred to above have the general formula:

— . : a——

R3
20 | |
rR' - _151+- R2 X~
I -
' (CH,CHO) | |
| ] | ~
25 | o - oz

wherein R! represents an organic group containing a
stfaight or branched alkyl or alkenyl group optional’!w
substituted with up to 3 phenyl or hydroxy groups, and

30 optlonally interrupted by up to 4 structures selected
from the group consisting of:



9. .
The particularly preferred cationic surfactants referred to above have
thevxgeneral formula: [err] wherein [err] represents an organic group
“cenf™ining a straight or branched al kyl or al kenyl group optionally
substituted with up to 3 phenyl or hydrok¥ groups, and 30 p1pg2éeBal |y
|nterrupted by up to 4 structures selected fromthe group consisting of:
12 ' P12626GB [err] -0-, -OCO -GN, -NCGO, and

m xtures thereof, whereiP[err] rerﬁesent@ &?‘l al k13' @r hyc@o&yal kKyE Qroup
10 containing'1l to 4 carbon atoms, or @ penzyljgrwup, and] whi ch; centai ns
fromabout 8 to rbon at ons, and whi ch y ad |t|onallg ontaih up to
12 et hyl ene oxidéiéigh C1Qrr] 1@FesentSY¥he gr¥upCier riCo¥~an 2M&Gts or

hydr oxyal kyl group contalnlng lto 6 carbon atons, or a 15 benzyl

group; F&% represents the group (CH2CHZC»qH Z represents a
hydrogen atom or a methyl~ group; and q anof1 are, independently, from1l to
12; and X represents a mdter-soluUfe]anlonl %uch as a halide, nethyl

sul phate, sul phate, or_gidl@te. 20 y_ y(f’r@fer %ymlitl_"'u,%é'@ QP%

formula, [err] represen s an' al'kyl or ‘l ken roup havi'ng Tronta 10 to
20 carbon atons which may optionally be substituted by an hydroxyl group,

and whi ch may adgidiongl RY %Bz%ébdﬁ%thl%l |@Peh§é&'€§yﬁ'1ﬂ‘}ﬂs1g1%up

represents t he grou n al hydr oxyal grou R3

‘represent st Pmegﬁ?ﬁ§%¥¥;aﬁ keF?] Z°?€g¥85359§5a H§dPo zylo@roup, and

o which contains from about 8 to 22 carbon atoms, and
\Z which may addltlonally contain up to 12 ethylene oxide
groups; R2 represents the group R! or an alkyl or
hydroxyalkyl group containing 1 to 6 carbon atoms, or a

15 benzyl group; R3 represents the group R% or
(CHZCHZO)qH; Z represents a hydrogen atom or a methyl
group; and q and p are, independently, from 1 to 12;
and X represents a water-soluble anion, such as a
halide, methyl sulphate, sulphate, or nitrate.

20 Preferably, in the above forr‘nula,'R1 represents an
alkyl or alkenyl group having from about 10 to 20
carbon atoms which may optionally be substituted by an

_ hydroxyl group, and which may additionally contain up
W, to 12 ethyleneIOXide groups; R2 represents the group R!
25 or an alkyl or hydroxyalkyl group; R3 represents the
group R? or (C2H40)qH; Z rep;esents a hydrogen atom;
and q and p are, independently, numbers from 1 to 12.
Examples of the cationic ethoxylated gquaternary
ammonium surfectent compounds include,
30 dipolyethoxylated lauryl hydroxy_ethyl ammonium



and g-and p are, independently, nunbers from1l to 12. Exanples of the )
cationi c ethoxyl ated quaternary amoni um surfactant conpounds include, 30,

di pol yet hoxyl ated | auryl hydroxy et hyl ammoni um 13 chl ori de, eﬂ',
di.pol yet hoxy stearyl nethyl ammoni um chl oride, dipolyethoxy stearyl nethyl
ammoni um chl ori de, pol yet hoxy distearyl nmethyl amoni um chl oride,

N- pol yet hoxy N-pol yet hoxyl ated C16 al kyi3 N, N- 5. di net hyl a”ﬁ?ﬂhﬁﬂﬁﬁ?‘
chl oride, and di pol yet hoxy pal mtyl al kyl nethyl anmoni um et hosul phat e

Specific exanples of this class of cationic surfactant include N-ethyl

‘N cocoanmoni uRhdiarehda -add poilaje oy ;ﬁﬁag'y(lqmtmyﬁ txmnﬁz&):.Merel n the total
10. anount of catilspadet idaaBaA) t}gﬁ@y de per nole of
guaternary nit en, eﬂl— rre'?) W oI eyI am@fm umrg}#: ﬁbq} cmb) wherein
there are an St PP aéﬁY @atierlp@mmqme:mf quat er nary
ni trogen, N—nehmﬂrﬂ&estuapﬂlyﬁﬂnb WFeHoRy Pl ? f%#f
wherein t eredghgtﬁg gﬁh %g ﬁz ng es of propylene 0X qua ernary
ni t regen, “dnd ke 2R PrefCanBod fdre1ge hﬂ¥¥bresent i nventi on,
t he aci d- ternpﬁéme&YAeﬂkwdnmetbwﬂfaMMEmﬁumnﬁeEhoddrphaﬁeCNNC sur f act ant
are conblned in su I | 0 er, .nol ar excesses
8peadleip! bkaiptel W2 2hik gﬁfﬁ ot ondt 2l

of either ngonent can used, . for
aci d-t er mi nat HrﬁéﬁtﬁﬁﬁlénFéu@&tNoﬁt@Y#aF UDGQGMmchaMM'ethbxylbh@ range of

from about 4:{15p Bidulphate (Quaternium 54) wherein the total

10. amount of ethoxylation averages 15 moles of ethylene i;)
oxide per mole of quaternary nltrogen, N-methyl-N- |
oleyl-ammonium ethoxylate (2) wherein there are an
average of 2 moles'of ethylehe oxide per mole of
quaternary nitrogen, N-methyl-N-stearylammonium

15. propoxylate (15) bisulphate, wherein there are an
average of 15 moles of propylene oxide per quaternary
nitrogen, and the like.

In a preferred embodlment of the present
1nventlon, the a01d terminated non-ionic surfactant and

20. the catlonlc surfactant are comblned in substantlally a
1:1 molar complex. However, molar excesses of either
component can also be used, for'example, molar ratios
of acid-terminated non-ionic to cationic may ‘broadly
fall within the range of from about 4:1 to 1:4,

25. preferably 1.5:1 to 1:1.5,

While the mixture_df the acid-terminated non-ionic
surfactant and cationic surfactant provide:enhanced
detergency when used alone, it is preferred to use the
surfactant mixture in combination with at least one

30. other surfactant. 1In the preferred liquid detergent



|

25. preferably 1.5:1 to 1:1.5. Wile the mxture of the acid-term nated
norsioni c surfactant and cationic surfactant provide enhanced detergency
whews used alone, it is preferred to use the surfactant mixture in
~conbination with at | east one 30. other surfactant. In the preferred liquid
det er gent 14 conpositions, the other surfactant is preferably one of the
| i quid non-ionic surfactants described abbde, for exanple the Sé??ﬁ?ﬁﬁﬁt T8
(whet her prepared directly as such or as a mixture of Surfactant T7 and

Surfactant. 5. T9 used alone conblna i on or amunt of _an
ani oni ¢, cati oni%OmB E&%P?C Q?%rﬁ ekan ab?éﬂﬁeg gn 8RfePt

types of ionic aﬂweanr@wi&rncnsﬂoﬁactsmrsaet&ntsr&eaetibk@o&hove,tﬁerart

and any of these_kno S C

hi ghly preferredﬁ%%ﬁ%@? ?ﬂ%ﬁ%&%ﬁé? gﬁgrgée é#&%ﬁt?r?P%§€?§€§ é8€ #tas

m xtures of: (A_)swclhltnp:udsrmrmilgmces@ff%urﬁﬂcta(lB) TZ and-Sunfactantact ant
having an o Rgan 4 ny qfé&i‘@i&némbfti’naé?%ﬁﬂré&ﬁﬂéﬁ'ﬁlEMdéoﬁhhbkCaHBhﬁky 15.

the said hydrophili'c noiety includin r oX group at its, term nus,
whi ch has been n%ﬁl4@e%ﬂ%%ﬂ%%nv%@¥i%%}ﬁrt%?ﬁ?ﬂﬁ?rhﬁd?ﬁxﬁv BEBELORLCa i ety
having a car boxyéuﬂf@@@anﬂ EThégle o6tiet cEypoat 6 ﬁmxcoam snphateant) ;

Quat er nary anmorPWRF SRR AR Y At BrbufoRor e ARl AReRRR g o
general ly in thethese known surfactants can be used.
U .1°° Accordingly, highly preferred compositions of the
present invention are surfactant mixtures of:
(A) a liquid non-ionic surfactant;
(B) - a non-ionic surfactant having an organic
hydrophobic moiety and én organic hydrophilic moiety,
' 15. the said hydrophilic moiety including an hydroxyl group
' at its terminus, which has been modified to convert
said terminal hydroxyl group to a moiety having a
carboxyl group, (i.e. an acid-terminated non-ionic
surfactant); and
-20. (C) a cationic surfactant, preferably an
ethoxylated quaternary ammonium salt surfactant.
_ _ The amount of the component (A) is generally in the
\—/ range of from about 40% to about 90%, preferably from
| about 50% to about 80%, based on the surfactant
25. mixture, and the total amount of components (B) plus
(C) is correspondingly, from about 10% to about 60%,
preferably from about 20% to about 50% of the
surfactant mixture. Furthermore, up to about 20%,
preferably up to about 10%, especially preferably up to
30. about 5% of the liquid non-ionic surfactant may be



range of from about 40%to about 90% preferably from about 50% to about
80% based on the surfactant 25. m xture, and the total anount of :[,
conmponents (B) plus (C) is correspondingly, fromabout 10%to about 60% ~" «
preferably from about 20%to about 5Q% of the surfactars12628aE €.
Furthernore, up to about 20% preferably up to about 10% especially
preferably up to 30. about 5% of the liquid non-ionic surfactant may be

15 replade®? 6 GhotdEncee. py anobhdonie,g.svarfaatianti,c,such
surfactant, such f - I ligear I e | ,
paraffin sul Bﬁdna?é?: o?’é?féfésrﬂl p o%éi éggr %ﬁé@:o})ggg%ﬁﬁatéﬂ € In
addi tion to pheasifiactsantphonates oblefin (Bplaphpnale wre gdcahpht
conposi tions ' to the present invention may al so and preferably do
i ncl ude_ wat erS%qgﬂQ{a(lﬁeg'gde,t ergent bujlder salts The bui'l der, salt

preferably conpri 4@ adbikiauto 3bbet urhagtantoigrtung, ofei ks ofBl he
conposi tion. and Tyj falthesdébdtgehti dapdsitdonde, ad¢esrdkndpitd, tiose
disclosed in U S. Patents é 316,812, 4 264, 466.. aﬂd 3}5&0 929, ll%/\‘?ter'

sol ubl e i nor PHASERH KEFYRBLEAR| FAY AP AR PTeH TPt 0 RS h the
det ergent comadexrd solubleddettangeris bunildbrotdaktsui | dBhe dywikddaal i

metal car boniaqsc Bl PhosRRaiess RUGHPRASHIA! S0y BLCUHIAA! ARy and
silicates. nmom um or substrtuted ammonium salts can al so be used.)
Speci f i X0 examy evedighducPLsathe afempediideni pol yPrBipRAt eSudd@Ap
carbonate, $RAI1EErE) ind RIdAPOfSE CexSAPLE RUbBRN G RRAIBePARIBI SN u

pyrophos- o tents 4,316,812, 4,264,466. and 3,630,929. Water
soluble inorganic alkaline builder salts which can be
used alone with. the dete:gént compound or in admixture
15 with other builders are_alkali'metal carbonates,
borates, phosphates, polyphosphates, bicarbonates and
silicates. .(Ammonium or substituted ammonium salts can
also be used.) Specific examples of such salts are
sodium tripolyphosphate, sodium carbonate, sodium
20 tetraborate, sodium pyrophosphate, potassium pyrophos-
phate, sodium bicarbonate, potassium tripolyphosphate,
sodium hexametaphosphate, .sodium sesquicarbonate,
sodium mono- and dior_thbphospha_.te, and potassium _
“bicarbonate. Sodium tripolyphosphate (TPP) is </
25 espeéially preferred. The alkali metal silicates are
useful builder salts which also function to make the
composition anticorrosive to washing machine parts.
Sodium silicates of Na,0/SiO, ratios of from 1.6/1 to
1/3.2 especially about 1/2 to 1/2.8 are preferred.
30 Potassium silicates of the same ratios can also be .



Y .
- phat e, sodium bi carbonate, potassiumtripol yphosphate, sodium
- hexanet aphosphat e, sodi um sesqui car bonate, sodi um nono- and

di o= hophosphat e, and pot assi um bi carbonate. Sodi um tri pol yphosphat e

(TPP) is 25 especially preferred. He alkali nmetal sigjrgdgsgare
useful builder salts which also function to nake the conposition
anticorrosive to washing machine parts. Sodiumsilicates of [err] ratios of

from1.6/1 to llysed eSedthdy aboss 6f2b{1§21&é258u§é§uﬂ2rhﬁa@rerlad ard) the

PotaSS|unls|I|cate of the rati os _can
Pr2620GH used — NELERG RFQIL bt LRA DSy CRERE m PBEMeOE the
materfinsolubIecnﬁsﬂal&mﬂé|anﬁe$moﬁghdnsctypehe chsﬁehblmxysthk&mngmous

(0PE Britisn PRIEhECE o6aT80s A Eipincha PLEGLERSS A AEE RN Fodad i Ded
Patents 1,972, 8Bxidricshl, 8atent7.1,50h Bl Hf Aeademtoud, 488K 1 BEs anrdf ul
herein can be fQ}éﬂde &:Bebgtéaté’aﬁeeb28§§s3%a 1T¢se7,z4emtesugeéﬁ ly

have the forrmula: 10 [err] wherein; x is X fromO. an
preferably 1, z Q% PPEEPROYS; Fepkitps hF&ﬁ@P armeﬁﬁ"é'f eFQHI 3}’? 1‘“8u§ 151" and

wis fromo0 to BelyEfrer Rhtyne. 3350 3%51and MHe peolitabl yemedialhy Adwepi cal
zeolite is type A or_simJar structure, wth type 4A particularly

preferred. The N FH 38 Uni nosi | i cates have caIC|un1|on exchange
capaC|t|e31@f about 200 m | liequival ents per
;\_/ . . (Mzo)x.(A1203) (5102) WHZO

,whereln' x is 1, y is from 0.8 to 1.2 and preferably 1,

z is from 1.5 to 3.5 or higher and preferably 2 to 3
15 énd w is from 0 to 9, preferably 2.5 to 6 and M is

preferably sodium. A typical zeolite is type A or

similar structure, with type 4A particularly preferred.

The preferred aluminosilicates have calcium ion

exchange capacities of about 200 milliequivalents per
20 gram.or,greater, e.g. 400 meg/g.

Other materials such as clays, particularly of the
water insoluble. types, may also be useful adjuncts in
compositions according to the present invention.

o/ Particularly useful is bentonite. This material is
25 primarily montmorillonite which is a hydrated aluminium
siliéate in which about 1/6th of the aluminium atoms
may be replaced by.magnesium atoms and with which
varying amounts of hydrogen, sodium, potassium and
calcium may be loosely combined. The_bentonite_in
30



20 gramor greater, e.g. 400 neq/g. O her materials such as cl ays,
particularly of the water insoluble types, may also be useful adjuncts in.
conpositions according to the present invention. Particularly useful is Sf'a
entonite. This material is 25 primarily nontnorillonite which is a
hydrated al unminiumsilicate in which about 1/6th of the al um nium atonms may
be replaced by magnesi um atons and w tfizwhi ch varyi ng anount g3otaBgerogen,
sodi um potassi um and cal ci um may be | oosely conbi ned. The bentonite in 30
17 its nore purified form(i.e. free fromany grit, sand and the |ike)

sui table for ﬂegemg@@tpurnfaeaaﬁbymcémteurﬁré& fromtanPYgrmdht mesankl onite

and thus its Cﬁﬁ'éﬁbef €g%§f§%?§?%ty f é@ef entonlérégbi 75 5. meg.

per 100 g of Hentont te. erre es ar t he Wom ng
or Western UtS)nb%hm&rﬂtebea\ﬂtcho%\dv@nt}é@hl%éml&s Fndxshpsl ¢ts, 2, 3 and 4

by Georgi a Ka%étﬁ!oﬁoexzh%ifgé’%ﬁk‘:ié ﬁé%*ﬂ%é%%ﬁé@b kexykl es as
described in British Paten 1,413 1 and Brltlsh Pat ent

461, 221 o MReFotReBNP g lﬁ%ﬁ‘b‘l‘bgeof %ﬁ"g%ﬂ'ﬁ‘bi%‘l-’h{l PRefezg@8st r ant
bui | der sal t shahit6hites Beeughd Ayondnyi idr Westdairenpsut bentonigdsi xture

b OUher 1 TSRIER Rl bARCS Rt U BHdR  ARRY, ATPRRTOpyeubst 1 tuted
di am net et r acdGedegia (EOINLn Sodi uthead hbenbesibtes are known to -
soften textiles as described in British Patent 401,413 N
10. to Marriott and British: Patent 461,221 to Marriott and V.
Dugan. _
Examples of organic alkaline sequestrant builder '
salts which can be used alone with the detergent or in
admixture with other inorganic builders are alkali
15. metal, ammonium or subsﬁitutéd ammonium, aminopoly-
carboxylates,; e.g. sodium and potassium ethylene
diaminetetraacetate (EDTA), sodium and potassium
nitrilotriacetates (NTA) and triethanolammonium N-{2-
hydroxyethyl)nitrilodiacetates. Mixed salts of these
20. polycarboxylates are also suitable.

Other suitable builders of the organic type
include carboxymethYléuccinates, tartronates and_
glycollates. Of special valué are the polyacetal
carboxylates. The polyacetal carboxylates and their

25. use in detergent compositions are described in
4,144,226; 4,315,092 and 4,146,495, Other patents on
similar builders include 4,141,676; 4,169,934;
4,201,858; 4,204,852; 4,224,420; 4,225,685; 4,226,960;
4,233,422; 4,233,423} 4,302,564 and 4,303,777. Also

30. relevant are European Patent Application Nos. 0015024;



| J

nitrilotriacetates (NTA) and tri et hanol anmoni um N- ( 2-
hyeroxyethyl)nitril odi acetates. M xed salts of these 20. pol ycarboxyl ates
are-al so suitable. CQther suitable builders of the organic type include

car hoxynet hyl succi nates, tartronates and glycollates. O special value are
t he pol yacetal carboxyl ates. The pol yacetal carboxylates and their 25. use
in detergent conpositions are described 18 4,144, 226; 4, 315, 09262668~
4,146, 495. O her patents on simlar builders include 4, 141,676; 4,169, 934;
4,201, 858; 4,204,852; 4,224,420; 4,225,685; 4,226,960; 4,233,422;

4,233, 423 4,309038491nand 9§833%%- Al so 30. relevant are European Patent

Appl i cation Nos. 001@%4:e thel%oﬂ%béi%oaﬁ;d @Q@@%re@lelﬁ(te 1hhe-rm1rmﬁ8| tions

of the present invention en ralgy qu cent at.ed, qp therefore

may be used at PEPaFPREFH iﬂéﬁﬁﬁ% t X5 Fidhent

Em_yI ghospha}]e bbiel deed( auChec’haticr@hynlcsw ;ﬂ:dgqgm,pha:t e)s detshralb]ﬁmhéi iary
ui I der such as _a BN G & a i ndi ng

capacity t 1nhﬁBP@ain§¥ﬁ§t§&'%%BM%EB%GEgﬁﬁgnﬂ¥%g§“#%gqﬁ£%%§9§@% by

formati on of antripollyEbosphiadielnwidh pimoaprdildamyydnider issh RF [der s

are also well EB dé%ﬂé“%d?ﬂbxf%%ﬂ‘Eéidphﬁﬁﬁxﬂﬁ&ﬁ@&ﬁ@hEﬁhﬁﬂ'b&ﬁaﬁﬂg
adj uvants may b resent in the_detergent praoduct .t,0 gloy]ﬁ% |t|onal

desi red propertFéQacétﬂhéP dphabil iigenusfation yhigh
there may be ingeudadsed beformation of an insoluble calcium

\_ 10. phosphate. Such auxiliary builders are also well known
in the art.
Various other_detergent additives or adjuvants may
be present in the detergent product to give i'_t
additional desired properties, either of functional or

15. aesthetic nature. Thus, there may be included in the
formulafion, minor amounts of soil suspending or anti-
redeposition agents; e4ﬁ polyvinyl alcohol, fatty
amides, sodium carboxymethyl cellulose, hydroxypropyl
methyl cellulose; optical_brighteners, e.g. cotton,

20. amine and'polyester brighteners, for example, stilbene,
trlazole and benzidine sulphonate compositions,
especially sulphonated substituted triazinyl stilbene,

— .sulphonated naphthotriazole stilbene and benzidene
sulphohate; most preferred are stilbene and triazole

25. combinations. _ ' '

Bluing agent such as ultramarine blue; enzymes,
preferably proteolytic enzymes, such as subtlllsln,
bromelin, papain, trypsin and pepsin, as: well as
amylase type enzymes, lipase type enzymes, and mixtures

30. thereof; bactericides, e.g. tetrachlbrosalicylanilide,



formul ati on,

hydr oxypr opyl

m nor anounts of soil suspending or anti- redeposition agents
e.g. polyvinyl alcohol, fatty am des, sodi um carboxynethyl cell ul ose,

met hyl cel lul ose; optical brighteners, e.g. cotton, 20.

o~

awﬁﬁéa

and pol yester brighteners, for exanple, stilbene, triazole and ben2|d|ne
sul phonat e conpositions, especially sul phonated substituted triazinyl

stil bene, sul

phonat ed napht hotri azol e I | bene and benzi dene

€,

nost preferred are stilbene and triazole 25. conbinations. Bluing agent
such as ul tramarine blue; enzymes, preferably proteolytic enzynes, such as

subtilisin, bregBEhlorBphane; tfﬁz?ﬁl%%.'c'ld@%q

enzynes, |ipasge t xtur her.eof ; _bacteri ci des,
tetrachl or osaé%ﬁ?%g PR&% Preigrﬂgkégﬁls(ﬁrk}glgré é’lqll.ﬁfblaa eIffes:
pi gnents (watantfi-gpalaiwing agentssr sachy es; suaﬁuavcakbbxgbeehyar S;

oL L2 PR TS Sl T SRR BSOS oL Sf_

and pH bu?fert? Cppoatkyisu UphedsttepH m&uﬁi@m@r@]mﬂ fooefifiextsgnt s or
suds- SUPPT 55863 ope- Gafd Ul%%ﬂﬁlecso é%@'a?ﬁltl?dé%ﬁ ehits lireachi ng

Cl2 to C22 al

agents are cl

assified broadly ‘conveni ence

-n,pifaﬁnémié (atep/| ase type

€.g.

|ne bl eaches

and oxygen bI§H€ﬁe§uPEﬁP§FPﬁ§'bﬁeﬁch%%laFenﬁyEPPP@Bn€§ €a8i akseyPSchlorite
(NaQCl), pot agsegm di chl oroi socyanurate (59% avail able chlorine), and

trlchlor0|socyanur&ﬁeagi agg§4§a¥bggggeare_ciassified broadly, for

10.

15.

20.

25.

30.

convenience, as chlorine bleaéhes and oxygen bleaches.
Chlorine bleaches are'typified by sodium hypochlorite
(NaOC1), potassium dichloroisocyanurate (59% available
chlorine), and trichlordisocyanuric acid (85% avilable
chlorine). Oxygen bleaches are represented by sodlum
and potassium perborates, percarbonates, and
perphosphates and potassium monopersulphate. The oxygen
bleaches are preferred and the perborates; particularly
sodium'perborate monohydrate is especially preferred.
The peroxygeh compound is preferably used in
admixture with an activator therefor. Suitable
activators are'those disclosed in U.S. Patent 4,264,466
or in Column 1 of U.S. Patent 4,430,244. Polyacylated
compounds are preferred activators, among these,
compounds such as tetraacetyl ethylene diamine (“TAED")
and pentaacetyl glucose are particularly preferred.
‘The activator usually interacts with the peroxygen
compound to form a peroxyacid bleaching agent in the
wash water. It is preferred to include -a sequestering
agent of high complexing power to inhibit any undesired
reaction between such peroxyacid and hydrogen peroxide

Q;)



o :
chlorine). Oxygen bl eaches are represented by sodium 15. and potassi um
perbor ates, percarbonates, and perphosphates and potassi um nonoper sul phate.
Thewexygen bl eaches are preferred and the perborates, particularly sodi um
per hor at e nonohydrate is especially preferred. The peroxygen conpound is
preferably used in 20. adm xture with an activator therefor. Suitable
activators.are those disclosed in U S. Pagent 4,264,466 or in Cgligagstpol.
U. S. Patent 4,430, 244. Polyacyl ated conpounds are preferred activators,
-anong these, conpounds such as _tetraacetyl et hyl ene di anmine ("TAED') 25 and
pent aacetyl gl ucéBetheewpaht sobbibp pnetherpdeséheeaoflmetan asnal.| y

nteracts with (Beepsreriose EQE’EgEEHgt 8obALD 3-QCLB1KAG (RGN Y agent

in the wash water. Se uesterlng agent of high
conpl exi ng pomerc?%P@ﬁﬁlwﬁFhaﬁy Undespy e§ugh. théhcth@nsbebméehysuch

peroxyacid and hydﬁgggﬁtpeﬁpxlétethe:zbmﬁuéggtfgﬁhigoé L 9N¢pNokhe presence
of net al |03 Prefe redtﬁ gugsteﬁ 29 gents are able fo forma conpl ex
s f y

with Cu2 io sFER2tRAL tab cohBt WAterpkpto PnthenéSnﬁFeﬁéﬁFBn is
equal to or 5. gfe@.ﬂennd]hafnlﬁtrax élerhse}mgl osrivént D6nab1yode€iakaepgt h of

O I Lt e, Phebebpg A0 BRLLOBY! b JRELECY BUotBgahgrrphe: P Too €
val ues for conplQQQlléhréﬂMCGQBétantn Vs NTPom ek b Ye at théepR Ova dnesed
conditions are 1@02 é’@ﬂpi%}&ti&%@ﬁb‘o‘ﬁfﬁé’r 194 mq:ll'FNﬁqH?ﬁt £hirada 89ERES
|nCLBFe For exangtateé conditions are 12.7 and 18.8, respectively.
Sultable sequestering agents include for example, in
‘addition to those mentiened abqve, diethylene triamine
pentaacetic acid (DETPA); diethylene triamine
‘pentamethylene phosphonic acid (bTPMP); and ethyiene
15. diamine tetramethylene,phosphonic acid (EDITEMPA).
The composition may also contain an inorganic
insoluble thickeniné agent or dispersant of very high
.surface area such as finely divided silica of extremely
'fine particle size (e,g; of 5-100 millimicrons
20. diameters such as sold under the name Aerosil) or the
other highly voluminous inorganic carrier materials
. N disclosed in U.S Patent 3,630,929, in propo:tions of
“  0.1-10%, e.g. 1 to 5%. It is preferable, however, that
'compositions which form peroxyacids in the wash bath '
25. (e.q. cempositions containing peroxygen compound and
activator therefor) be substantially-free of such
' compounds and of other silicates; it has been found,
for instance, that silica and silicates promote the
undesired decomp051tion of the peroxyacid.
30. In a preferred form of the 1nvent10n, the mixture



addition to those nentioned above, diethylene triam ne pentaacetic acid

(DETPA); diethylene triam ne pentanethyl ene phosphonic acid (DTPWP)

et hyl ene 15.

di am ne tetranet hyl ene phosphoni c acid (ED TEMPA). The

and~~
o,

conposition may al so contain an inorganic insoluble thickening agent or
di spersant of very high surface area such as finely divided silica of

extrenely fi
as sol d unde
carrier mate
0.1-10% e.g
f or m per oxya

ne particle size (e.g. of 5-100 mllimcrons 20._dL
r the name Aerosil) or t he? bt her hi ghly volunindﬁ
rials disclosed in U S Patent 3,630,929, in proportions

S such
anic -
of
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conposi t1 ons™ contal ni ng

peroxygen commhhected totawvathrihéeof byperef subkiatnivhighithe of such

conpounds an
silica and s
30. In

i afﬁz:tai%f;@:)sr%é%%g@%ﬁ:ziei Nas degredands {08 FOShEEg Lot
dereihar@bortn B RirergentiDn ta fE A%QLAILS Pazhighe

hat

undesi red deconposition of the peroxyacid.

liquid

non-ioni ¢ surdiogd gt b 30 nd dre b Eed $ehSlowireq¢eed. t P micabhniti on

type of mll
reduced to |

of 2 to 10 nismaind mizewawvé dmprgeed.stiami cron)agdingbssepanat ibnse
réxl g%ﬁ]g{ 'Q'In %&é&@l | size have i npr'oved [err] agai nst

di spersed pa
separation o
preferred th

10.

15.

20.

25.

30.

e

in which the particle si of _the solid [ngredient
Seanitians Hitre et SR attfalSairagt v eicie 5. ize

r's n storage. 1n the-grinding operation, [
at In the grinding operation{_ . .3 preferred that

the proportion of solid ingredient: oe high enough

(e.g. at least about 40% such as about 50%) that the
solid particles are in contact with each other and ar:
not substantially shielded from one another by'the non-
ionic surfactant liquid. Mills which employ grinding
balls (ball mills) or similar mobile grinding elements
have given very good results. Thus, one may use a

err]

o/

laboratory batch attritor having 8 mm diameter steatits

grinding balls. For larger scale work a continuously
operating mill in which there are 1 mm or 1.5 mm
diameter grinding balls &dfﬁfng in a very small gap
between a stator and a rotor operating at a relatively
high speed (e.g. a CoBall mill) may be employed; when
using such a mill,'it is desirable to pass the blend of
non-ionic surfactant and solids first through a mill
which does not effect such fine grinding (e.g. a
colloid mill) to reduce the particle size to less than
100 microns (e.g. to about 40 microns) prior to the
step of grinding to an average particle-diémeter below«
about 10 microns in the continuous ball mill. |
The detergent compositions may also advantageously



o. the proportion of solid ingredients [err] high enough (e.g. at |east
about 40% such 'as about 50% that the solid particles are in contact with
gach, other and are not substantially shielded fromone another by the non-
ionic surfactant liquid. MIls which enploy grinding 15. balls (ball mlls)
or simlar nobile grinding elenents have given very good results. Thus, one
may use a |aboratory batch attritor havi ngp 8 nm di amet er st eat i ppzgrEEiNg
balls. For larger scale work a continuously operating mll in which there
are 1 mmor 1.5 nm 20. dianeter grinding balls working in a very small gap
bet ween a st at orirsgDude rhtvdrs caprdi-cuhtado bl ing adnd/ edel himihilspednly (e. g. a

CoBall mll b pl X ' ' ] P! | t
pace the bl end GITBE TBAREer S AP T Eab s tork ap ok @R 100
whi ch does not eaidrectiomsis svrfactanthdringl (Eorm a a9l |'When mddedt®oreduce
the particle Sizg 8] Cendi3)slUl UL IRALAL Dind i Qyd1 AOnRisiODag Priof

to the step of grinding to an average particle dianeter belom/abqég fo
mcrons in $he RgRBtRIIRY keI AT |example, lowge gikargdat ScBnpsi¥tons

may al f].obad_va“t AEOYRY ('sgaZUi.sxc:-wlferat \rflimjm)qo@m@]]ii ngemnh |

gel -inhibiting agent in order wer the tepgperatur | e

non-ioni ¢ surfactFmat®s| a’f‘grﬁ&gpagﬁsvwﬁéﬁea@dgg %Stt\?é‘t%e?%':igédﬁq\?})écosi ty

control ling and lgetylehébyliyogls. polgethyd emey glacoflor amdapthersk oner

al kanol, e.g. ethyl oh P, 531389) of A kabbsietal

formates and adi%g&%gg%Se%hLééﬁgi%%g%y ﬁ?ggéfﬁﬁg), N : ¥

\_/ 10. controlling and gel-inhibiting compounds which can be

used in the liquid non-ionic detergent compositions of
the present invention are alkylene glycol ether
compounds represented by the following general formula:

15. 1}'
RO(CHCH,0) ,H

wherein, R represents a Cy¢-Cg, preferably C, to Cg,
especially preferably C, to Cy, and particularly Cy4
20. alkyl group, R' represents a hydrogen atom or a methyl
group preferably a hydrogen atom and n is a number of
from about 1 to 4, preferably 2 to 4 on average.
~ '_ Preferred examples of these gel inhibiting _
~ compounds include ethylene glycol monoethyl ether
25.  (C,Hg5-0-CH,CH,0H), and diethylene glycol monobutyl
ether (C4H9-0-(CHZCH20)2H). Diethylene glycol
monoethyl is especially preferred because it is uniquely
effective to control viscosity.
The use of these glycol ether viscosity control
30. and gel-inhibiting agents in substantially non-aqueous



hexyl ene gl ycol, polyethylene glycol, and others. However, an especially .
preferred class of viscosity- 10. controlllng and gel-lnhlbltlng conpournds
whi ch can be used in the liquid non-ionic detergent comnpositions of- the\“”
present invention are al kyl ene glycol ether conpounds represented by the
follow ng general formula: [err] wherein, Rrepresents a Cl-C5, preferably
C2 to C5, especially preferably C2 to £z, and particul arly GiZébeam-kyl
group, R represents a hydrogen atomor a methyl group preferably a
hydrogen atomand n is a nunber of fromabout 1 to 4, preferably 2 to 4 on

aVﬁrﬁge- Plr efrﬁr:rml E:).(@tliTi)dih asozﬁiiézgjg@ed@eéz]-d;ém%@géémﬁofmwdss: ncl udg |
et hyl ene g y noe t her err] an i £t e ycol nonobuty
ether [err] ‘%% %b%lc %E{ 1 PHY %a#lil{] %‘#erred'because it
i's uniquely a‘ﬁpabtd:a/eldm enmttbedwmlm VLAUNDRYISRETERGENBe gl ycol ether
viscosity CORg »%o#r*&&‘daqu' ERHOB! 6k“€s§@%fcﬁrh§é'b§£f‘é‘& &h! ¥he

non- agqueous non-1 oni c_dete ts conpositions IS

di scl ose? i n SR GRDH AR Hhe R%ﬁﬁﬁﬂ#)ﬂEB%i@%%HOQpbnﬁéat stosperised "LIQU D
LAUNDRY DETERe tCOMeSIgT] OﬁéND%ﬁl@g%,pSEg v@3¢@1 gas filed on the 5.

Aopl | cal | on G EURPESTSLLED e Kt b dﬁée‘\%&%ﬁ ’: % "No. 8531047
Serial No. A sxbidiINo.p-2/6946/3, .
While the preferred gel- 1nh1bit1ng compounds,

10. particularly diethylene glycol monobutyl ether, can be _\-/
the only viscosity control and gel inhibiting additive
in the compositions of the present invention, further
improvements in the rheological properties of the
anhydrous liquid'non—ionid surfactant compositions can

15. be obtained by including in the composition a small
amount of a non-ionic surfactant which has been
modified to convert a free hydroxyl group thereof to a
moiety having a free carboxyl group, as disclosed in
the aforementioned commonly assigned, co-pending U.S.

20. Application Serial No. 597,948, filed 9th April 1984,
corresponding to British Applicatioh No. 8509084
Serial No. , such as a partial ester of a non- J

ionic surfactant and a polycarboxylic acid and/or an
acidic organic phosphords compound having an acidic ~

25. POH group, such as a partial ester of phosphorous acid
and an alkanol.

- The free carboxyl group modified non-ionic
surfactants, which may be the same as, or different
from component (B), and which may be broadly

30. characterised as polyether carboxylic acids, function



ﬁhile the preferred gel-inhibiting conmpounds, 10. particularly diethylene
gl ycol nonobutyl ether, can be the only viscosity control and gel
i;NRibiting additive in the conmpositions of the present invention, further
improvements in the rheol ogi cal properthgs of the anhydrongkgggmd
non-ioni c surfactant conpositions can 15. be obtained by including in the
conposition a small anount of a non-ionic surfactant which has been

modi fied to conggrlowel @0 Hépedatair@imat hati Bel tl@ealﬁrqueaynmwlwm free
car boxyl group, as di scl Oeggdwljoﬂlthe af ore ntion
t

assi
co- pendi ng U. S. £95™5a8p|9 ITEE - No? 397C§§éc nﬁgﬁtéf %PP“TQ84
correspondi ng thBraﬂsshdAppbasettha MdelﬂS@&@&$sSeflathodisper51ons, such
as a partial es n OR; t a V{ef- 1R eTaVAVAN i
and/ or an: aC|d|%§§r§ n?g %ﬁel&hglg HQ&E%&%S&Ha9?E§°§§ éC?EIC -5§&di%€ﬂ
group; subh as éepaeasgl1BstbﬁlﬁfSﬁhbﬁéh@ﬁoagaaéﬁ& segtddng.-kaSwitapde free
carboxyl group gpeLbRENUAEEFL SUT hacHaN on tY¥L Na MY AP il SAMRhRS, Of
di fferent fron1§8ngonenf B), aﬁ?'whlch may be broadly 36R@%h§facter|sed as
pol yet her carbo 9FW§ QC|ds function 24 : P12626GB to | ower
the -tenperature at whitchchbechi GQk R OICHIRICH LQLEFYazgebom th water. The
aci di ¢ pol yet her conmpound Can also ecreese the yiel d stress of such
di spersions, aiding in their dlspen5|b|I|5y, wi t hout a corresponding 5

decrease i@ their stability against settRn Sui t abl e pol yet her
carboxylic acids contain a grouping of the
o/

whereln; R2 represents a hydrogen atom or a methyl
group, Y represents oxygen or sulphur, Z represents an
organic linkage, p is a positive number of from about
15 3 to.abeﬁt 50 and g is zero or a positive number of up
: ;tb 10. épecific examples include the. half-ester of
Plurafac RA30 with succinic anhydride, the half-ester
of Dobanol 25-7 with succinic anhydride, and the half-
ester of Dobanol 91-5 with succinic anhydride. 1Instead
20 'of a succinic acid anhydride, other polycarboxylic
acids or anhydrides may be used, e.g. maleic acid,
maleic anhydride, glutaric acid, malonic acid, succinic
acid, phthalic acid, phthalic anhydride, or citric
(o ~acid. Furthermore, other linkages may be used, such as
25 ether, thioether or urethane linkages, formed by
| conventional reactidns. For instance, to form an
ether linkage, the non-ionic surfactant may be treated
‘'with a strong base. (to convert its OH group to an ONa
group for instance) and then reacted with a halocar-

30 boxylic acid such as chloroacetic acid or



positive nunber of from about 15 3 to about 50 and q is zero or a’
positive nunber of up to 10. Speci fic exanples include the half-ester of
Plurafac RA30 with succinic anhydri de, the half-ester of Dobanol 25-7 with
succi ni ¢ anhydride, and the hal f- estepsof Dobanol 91-5 w t hpsReicamre
anhydride. Instead 20 of a succinic acid anhydride, other polycarboxyllc
aci ds or anhydrides may be used, e.g. maleic acid, naleic anhydride,
glutaric acidchharoptopaohdc aamdlnrctheldprpbspahdingcbdpmphthal|c

anhydri de, O obibbhfia Clhus PSSR Fri0) NELbLAYFIESAERE REyURSGe Such

as 25 ether oet her ure orne nventi onal
reactions. the formphst Bn¥eZCOPH, fUhﬁrsﬁneRh§¢PFBﬁEa§§ thﬁerﬁéﬁ Meni ¢

surfactant naygbg ﬁéﬁﬁiéﬂilé" Eﬁrﬁaéizéﬁﬁg(QﬁsﬁerﬁéGaQOBfeét té&ﬁiﬁ’dlgroup to an
ONa group for stance) and then reacte a- hal ocar - en%xyllc aci d

such as éhlor%%get¥cr%ﬁﬁ%ﬁﬁﬁts °§$g%H|B¥O§PiBPBHPCa§ é SFpFﬁé
correspondlngahrOﬁgaﬁﬂapmdnuageThu&h hhearhgukbcagbaar@@aﬂd¢bﬁacm&yway have

Ui fact ant (oRR? chRvaPropaEepl, RrRR’ BRZAhphUCRCREEHENBR BoITRE O €
sul phur, and GXYepneé@mtsuhphurganfcthénﬁagmulacﬁlascalwy@moberueﬂngroup
of, say, one Lp L8N ¢8LLPAn2heNE 1WREER BR¥NPEs2hha6RGEehOcbi®aining _
0. linkage, e.g. an % or ﬂ B linkage. S—/
-C- = ~C-NH-
The polyether carboxylic acid may be produced from
a polyether which is not a non-ionic surfactant, e.q.
it may be made by reaction with a polyalkoxy compound
15. such as polyethylene glycol or a monoester or monoether
thereof which does not have the long alkyl chain
characteristic of the nonflonlc surfactants. Thus, R
may have the formula:
20. o r®
R™= (OCH-CHZ) n

wherein, R? represents an hydrogen atom or a methyl

group,'R1 represents an alkylphenyl or alkyl or other
25, chain terminating group and "n" is at least 3 such as §

to 25. When the alkyl group of R! is a higher alkyl

group, R represents a residue of a non-ionic

surfactant. As indicated above R1 may instead be

hydrogen or lower alkyl (e.g. methyl, ethyl, propyl,
30. butyl) or lower acyl (e.g. acetyl). _The acidic

_ s
formula: [err] wherein, R2 represents a hydrogen atomor a nethyl group, Y ..
represents oxygen or sul phur, Z represents an organic linkage, pisa = ..



Sxygen (or sul phur) of the formula directly or by neans of an intervening

| i nkage such as an oxygen containing 10. linkage, e.g. an 0O or O

Isi nkk@ge. -C -C-NH The pol yether carboxylic acid nmay be produced from a
pol yether which is not a non-ionic surfactant, e.g. it may be nade by
reaction with a pol yal koxy conpound 15. such as pol yethyl ene glycol or
nmonoest er or nonoet her thereof which doé§ not have the | oR§2 é%ﬁ?ﬁ chaln
characteristic of the non-ionic surfactants. Thus, R may have t he formul a:

20. R [err] wherein, %errl represents, an hydrogen
atom or a met hyPog¥skhey er??mPQHPQseﬁ-tfs AFeF&YEphiRy| the alﬁﬁﬁreﬁge her

25. chain term gampBgigionp dsd prefdrabilly |akrdd 3asssdleed Sihothe. ndhen the
al kyl group of RL IS a hlghﬁr glkyl group, R represents a residue of a
non-ioni ¢ surfatPBAF. SUASACHAPEAt ed ‘above [err] may instead be hydrogen or

| ower al kyl (e.g. neWheh, thehydompgonemt | (BD. isungkll dn |aweelatykexcesg.
acetyl). The ac 2 her e g@MeQREsi f
present in the éetergen%gmgﬁgggt #5? catigﬁ%@rggﬁgaggéﬁg dIgSO | ved |ﬁ t he
non- ionic surfactidrttenminated c@ﬁﬁcﬁ-@mlq BRa% G38FEPR @df af e¥Bdss of
t he conponent (@%hgggtgﬁbcagghgactant the excess acid-termnated non-ionic

may function as a geAéléléclose agethe commonly assigned co-pending
U.S. Application Serial No. 597,793, filed 6th April
Ly 1984, corresponding to G.B. Application No. 8509083,
Serial No. , the acidic organic phosphorus
compound having an acidic -POH:group can increase the
stability of the suspension of builder, especially
polyphosphate builders, in the non-agueous liquid non-
ionic surfactant. _

'~ The acidic organic phosphorus compound may be, for
instance, a partial ester of phosphoric acid and an
alcohol such as an alkanol which has a lipophilic
character, having, for instance, more than 5 carbon
atoms, e.g. 8 to 20 carbon atoms.

A specific example is a partial ester of

_ phosphoric acid and a Cq¢g to Cyg alkanol (Empiphos

N, (Registered,Tfade Mark) 5632 from Marchon); it is made

up of about 35% monoester and 65% diester.

. The inclusion of quite small amounts of the acidic

organic phosphorus compound makes the suspension

significantly more stable against settling on standing

.,but remains pourable, presumably, as a result of
increasing the yield value of the suspension, but



As disclosed in the commonly assigned co-pending U S. Application Seri al
No. 597,793, filed 6th April 1984, corresponding to G B. Application No. —
8509083, Serial No. _ , the acidic organic phosphorus conpound S\
havi ng an acidic -POH group can increase the stability of the suspension of
bui | der, especially pol yphosphate builders, in the non-aqueous |iquid non-
lonic surfactant.. The acidic organic pRdsphorus conpound nmay .hesztes

i nstance, a partial ester of phosphoric acid and an al cohol such as an

al kanol which has a |ipophilic character, having, for instance, nore than 5

car bon at ons, decyeagesoi gy mhaBDNCaVQﬁGOSAtypeCItlcsdwahPEEedsthapart|aI
ester of phoseﬁgrﬁgeasfdtﬁadaéléié 5ﬁo§3§o§h5ae§hp&ﬁﬂalm93,réﬁﬁﬂhsaﬁred
0

Trade Mark) 5632 from Marchon); It I's nmade u about nonoest er and
65% di ester. e faepation of ﬁum%%hs%%$¥g&ne%hssC@% pREdabRENESBr gani ¢

phosphor us coan@unplonats@ﬁtihﬁ 68spPrEShENetulR Enaalﬁhbysﬁaﬁacébabte agai nst

settling égndln but . renmains ougagle gigsuna YpatS 6 result of

i ncreasi n | BPGTIRRLE BPLYRBOSREAERSPBALABAL 5O tBat EPPESses its

pl astic V|scosur9aces takéebneardotrpanitchehasacbért Apdabedomepmnosphor us

conpound may égﬁﬂg?lbg tpg f0¢ th8§ QEnfché pfgggggx physi cal bond between
e :

the -POH portion o ecu e sur aces o the inorganic
pol yphosphat e bui | Hae %glﬂhat°¥ae§ecsahpaebgruak@omnouadomgﬁnbe charact er

and beconme nog€lected from a wide variety of materials, in addition -

10. to the partial esters o¢¢ phosphoric acid and alkanols o
mentioned above. Thus, one may employ a partial ester
of phosphoric or phosphorous acid with a mono or
polyhydric alcohol such as hexylene glycol, ethylene
glycol, di- or tri-ethylene glycol or higher'

15, polyethylene glycol, polypropylene glycol, glycerol,
sorbitol, or.mono'or diélycerides of fatty acids, in
which one, two or more of the alcoholic OH groups of

- the molecule may be esterified with the phosphorus
acid. The alcohol may be a non-ionic surfactant su

20. as an ethoxylated or ethoxylated propoxylated highe.-
alkanol, higher alkylphenol, or higher alkyl amide.
The -POH group need not be bonded to the organic
portion of the molecule through an ester linkage;
instead it may be directly bonded to carbon (as in a

25. phosphonic acid, such as a polystyrene in which some of
the aromatic rings carry phosphonic acid or phosphinic
acid groups; or an alkylphosphonic acid, such as propyl
or laurylphosphonic acid) or may be connected to the
carbon through other intervening linkages (such as

30. linkages through 0, S or N atoms). Preferably, the



conpatible wth the non-ionic surfactant. The acidi c organi c phosphorus
conpound may be selected froma wide variety of materials, in addition 10.
t.owdhe partial esters of phosphoric acid and al kanols nentioned above.

Thus, one may enploy a partial ester of phosphoric or pho acid with
a nono or pol yhydric al cohol such as he>£ﬂ ene glycol, et hﬁ)“g@%@col, di -

or tri-ethylene glycol or higher 15. polyethyl ene egcoI pol ypropyl ene

gl ycol , glycero sorblt nonQ or ce es of, fa
whi ch one, two SRTBPER ?ﬁ@haqré‘dﬁol?g%ﬁég/r o%égl& the l?/ecu#ejaﬁayln%
esterified WI t h phiosphicayyshocaspasnds. T atcdmﬂstrraybbeta 3tdn- | sHch as

surfactant [errls,20. 4@34an qox oa.t-leq)prwe.qhoxyl at ed propoxyl ated hi ghe.
al kanol , hi gher saﬁl(ygfhher{olz%t ﬂ gher al kyl am de, The -PCH grougllneed not

be bonded to the orgdhe pb#ﬂ%’rﬂofmt’-#@%l ﬁemfea?HPanh GRAMPQ %t CEORS ge;

instead itsmay bagispsbhy bp@ésdateo €Rébenn( asti Nea . opeosabeerirgeart d,
such as a polystyrene in which ne of, .t he

tic_ri,ngs car oni ¢
aci d or phosphi Hivd 1gdexy ﬁ‘l‘%%%de rlgn q}%y}g FasdnBenc %ﬁ "h% é)é;gasrg?opyl
or lauryl phospheurtadil® Qramg;ésbeofonnéxet ed umf 8 bé agelr band hrivadA ds her

intervening li nk%gnes (e% ﬂ?cﬁ?delkpﬁ%@gggr%u%h RN ﬁ gsﬁorus r’gsgl ht

Preferably, the car bon: at om o
ratio in the erg(alhl cnpotenbe ud iavidosnafactagt ;| Lrom M P42 &Qich

as 5:1, 10; 1. m%]paﬁeslﬂy WoidhtThe (Buidbidlikedminadtadt ABh-ionic
conp05|t|ons
\/ . surfactant plus (C) cationic surfactant at a weight
ratio of (B) to (C) in the range of from about 3:1 to
1:3, and from about 0.8 to 3 parts by weight of said at
least one detergent builder salt, preferably at least
15. one inorganic detergent builder salt, especially
preferably alkali metal polyphosphate, e.g. sodium
tripolyphosphate. _
Furthermore, as described above one or more
~additional detergent adjuvants or additives .can be
20.. included in the formulation to provide specific
functions commonly associated with heavy duty laundry
detergents. Bleaching agents, for example, are
preferred additives. Optical brighteners, dyes,
perfumes, enzymes, and chelating agents, are also
25. commonly used and highly beneficial additives.
| In_the'prefe;red built heavy duty laundry
detergent compésitions of the present invention,
.typical proportions (based on the total c°mposition,
. unless otherwise specified) of the ingredients are as
30. follows: ' '



5. preferably include therein at | east one detergent buil der suspe
the liquid non-ionic surfactant. Suitable ranges of the surfactant a
bui | der conponents include fromabout 0.5 to 1 part by weight of (A

non-ionic liquid surfactant; fromabout 0.12 to 10. 5 parts by wei

. ¢
nded in

nd

G .
ght of

(B) acid-terninated non-ionic surfactadt plus (C) catioRt@6366GBactant at a

weight ratio of (B) to-(C) in the range of fromabout 3:1 to 1:3, and from

about 0.8 to 3 parts by weight of said at |east ‘one detergent builder salt,

preferably at |eastAl520 ke PAGr gihi vedghtr gdntnonrieric syrfactaffecially

preferably aligd én MeEaindiol ¥ei@spe#dnated, SPHEEETABLPOLWRASPIGL €0

as descri bed_ above gne oi_nn£e gggbt%onﬁl det ergent adj uvants
Riynabpy aFPofl0

Fur t her nor e,

or additives t&hr pespecial 1¥| prefer

functi ons commonl y(Bpsq0i ated40st Ibyhengyghtt yil cawid ytehetimaead snon-

Bl eachi n
bri ght emer

%¢0 provide specific

S Thpas | BurtRERhy, ] B ALY FObE O TSR 55

conmonl y usedespelchalhy ypbefiefabinl abdutt 20eto BA%the preferred built
heavy duty laundry @ptqooed 0PIy [ weRhE' dhccak FoRIE sayeabtane,t Pl cal

proportions (based oh the tota

osition, unless otherw se _speci

I ed) of .

0
the i ngredi enpefiesahly 36roms gbpyks 15 tog3Ss, especially prefesaplya) 20
to 80% by wei ghbuef 200001 08¢ surfactant which i's not acid term nated,
preferab{g about 30 to

15.

20.

25.

30.

the sum of (A) + (B) + {C) being at least 30% by
weight of the total composition,'preferably from about
40 to 90% by weight of the total composition; and

(D) detergent builder(s) present in an amount of
up to about 60% by weight, preferably within the range

‘of about 10 to 60%, such as about 20 to 50%, especially

about 25 to 40%; and desirably
(E) viscosity-controlling and  gel-inhibiting
agent(s): (i) alkylene glycol ethers: up to about 20%,

u

for example from about 2 to 15%; (ii) polyether

carboxylic acid gel-inhibiting compound up to about
10%, for example about 1 to 10%, preferably about 2 to

8%; (iii) other, e.g. lower (01-C4) alkanols, or’

glycols; up to about 10%, preferably up to about 5%,
for example 0.5 to 2%; and -
(F) acidic organic phosphoric acid compounds, as

' anfi-séttling'agentt up to 5%, for example, in the

range of 0.01 to 5%, such as about 0.05 to 2%,
preferably about 0.1 to 1%. '

Suitable ranges of other. optional detergent
additives are: enzymes - 0 to 2%, especialiy 0.7 to
1.3%; corrosion inhibitors - about 0 to 4%, and



?0% especially preferably about 40 to 60% (B) 10 to 40% by wei ght of
-acikd-term nated non- 5. ilonic surfactant, preferably about 15 to
35%. especially preferably about 20 to 30% (C) 10 to 40% by wei ght of

- cationic surfactant, preferably fromabout 15 to 35% especially preferably
about 20 to 30% 10. the sum of (A + (B) + (C being at |east 30%
by weight of the total conposition, prefes@bly from about 40 t @LHssdrn

wei ght of the total conposition; and (D) detergent builder(s) present in an
anount -of up to about 60% by wei ght, preferably within the range 15. of
about 10 to 60%pmafdErasl mbHuto 2B0%p &oike4 - mmeca@éxttys abodits@ds+ 0 40% and

desirably (E wﬁﬁﬂ?ﬁ; trof | nt
al kyl ene gl ygzol erigscgwt ocﬂab'&o&tg'.;’1 %%&%Iférreg)ya f%‘raﬁ f&ﬁtt )%J to 15%
(ii) polyether 2B} t@ar3t%c;x3ﬂh1@k@émgg@|g—emnqs1 qugSRR)Trﬁ%Lﬁﬁj'u P t&e abe .

10% for exanpl egbUitanripid dQ%thrﬁJ‘%er@ﬂle)fé%aty 2 e 894; (iddi)l ot her
e.g. lower [err] al kang]'s cols u lrc% eferably up to
about 5% f&r exSHRReR ‘?t%rfg)’d e IR ‘ﬁeré

phosphoric acid y‘raonpoumdg agentat - 8etdl 10y, ageeferapltyoOS% tcb oﬁ%exarrpl e,

01 e 1or9g0t it BurdReg e fHE 82 AN dhdk: uhe 1 BLRS ALY 20U

0.1to 1% Swtaciﬁ' ranges 1 ona ent Itives
are: enzynes - O:Qbal%leesib@cpélt9 DoFut 2 ¥ 230 P@(ﬁfre)%ﬁlbﬂm Ohi e edraut

about 0 to 4'% f§¥ipH modifiers and pH buffers - 0 to 5%, preferably
\_ 10. 0 to 2%; bleaching agent - 0% to about 40% and

preferably 0% to about 25%, for example 2 to 20%;
bleach stabilisers and bleach activators 0 to about
15%, preferably 1 to 10%, for example, 0.1 to 8%;
sequestering agent of high complexing power, in the

15. range of up to about 5%, preferably about 1/4 to 3%,
such as about 1/2 to 2%. In the selections of the
adjuvants, they will be chosen to be compatible with
the main constituents of the detergent composition.

The preferred liquid non-ionic detergent

20. compositions of this inQention_are substantially
anhydrous, although minor amounts of water, e.g. up to
about 5%, preferably up to about 2%, especially less
than 1%, can be tolerated.

The mixed acid-terminated non-ionic/cationic

25. surfactant complex of the present invention is also
useful in aqueous cleaning compositions as well as in
powder detergent compositions for its enhanced cleaning
performance, especially in laundry detergent
compositions. The detergent mixture may be used in

30. place of part or all of the conventional detergent



30 preferably 5 to 30% anti-foam agents and suds- suppressors - 0 to 15%
preferably O to 5% for exanple 0.1 to 3% thickening agent and di spersants

- 0to 15% for exanple 0.1 to 10% preferably 1 to 5% soil 5. suspendingy -«
or anti-redeposition agents and anti - Yellomnng agents B 2 .0 10% N
preferably 0.5 to 5% col ourants, per unmes, brighteners 148~ ~Bl-ui ng agents
total weight 0@6to about 2% and preferably 0% to about 1% pH nodifiers and

pH buffers - 0 29 e i g - 0% t.0 about
40% and pref eTa faég%/nﬁo é’g'{(?aotql%gﬁl/o offorérgaan%Pnga%%&%%%é gc{yeagﬁg&g:

stabilisers aﬁetereenh cempoaibiens.to about 15% -preferably 1 to 10% for
exanpl e, 0.1 to 8%meeqHgahe] bﬁg ’%)‘%ui“fﬁt& ééﬁi@g PAWGhriblst he 15.

range of up to about 5% pre era out 1/4 to @6 such as about 1/2 to
206 In the se¥a¥di Grd op tmenlaafux%t specidiicy PRbRd inpRrEs il b

conpati gl e Wﬂ&ésébﬁbé&'ﬂocﬂniﬁstﬂeﬁéstﬁé 1heedeieﬁgwmthceeve&eheentoThe
preferred |IQE% non-ionic eter% ﬁi conpositions of this invention are
subst anti al | y*BRNIGFOIR2NEEREGEADRLASF anounts of water, e.g. up-to about
5% preferably up Ablamnnpdﬁ’dzlesqsecaaﬂl wdmntagasl%reabybavebghtat ed.
The m xed a0|€niggg1g #ggwggg [Xe):] iEéEé&IOHIC 25. surfactant conplex of the
present invention Is also us I n aqueous cl eaning conpositions as wel |
as in powler BXAMPEE] conp03|t|ons for i ts.gahanced cl eani ng performance,

especi ahpy in Iaunﬂnysdggegggaﬁfggﬂggﬁlékonglejhe detergent m xture may be

in | f rt h nyentt onal r
used 30. place p e non-Lonile & .Yaec;:agta cgrgét%SQ%lon was _u

prepared with the ingredients given in Table 1 below:

15 TABLE 1
Ingredients : Amount (grams)
Surfactant T7 .o ' - 0.375
Surfactant T9 - 0.375
- Sodium tripolyphosphate ' 1.5
20 Mixture of: . _ 0.25

Acid terminated non—idnic"(B)1
- Cationic Surfactant (C)Zj'
Ratio B:C : S 1:0

25

30



C'%l surfactant conponent of the usual aqueous or powder detergent
conpositions. The invention may be put into practice in various ways and a
Ruaber of specific enbodinments will be 5 described to illustrate the
invention with reference to the acconpanying exanples. Al proportions and
percentages are by weight unless otherw se-indicated. EXAMPLE 1 10

This is a conparison exanple A |liquid nongbonic surfactant conpegizgzgegras
prepared with the ingredients given in Table 1 below 15

TABLE 1 Ingredients Anmount (grans) Surfactant
T7 Notes on Table 1 0.375 Surfactant T9 .
0. 375 Sodiumtri pol yphosphate 1.5 20 M xture of:

0.25 Acid terminated non-ionic (B) Cationic Surfactant (C)2 Ratio B:C
1:0 25 30 32 NofTbe enifabezminatedengvi-dondcnivast edidoteiroine teds

aci d-termnated popanol 91-5 prepared as described below in Example 8.

5.
2 The cationic surfactant was Ethoquat 2T14 which is
available from Armak Chemical Co.
EXAMPLES 2 TO 5
W 10. Example 1 was repeated with the ratio of the acid-

terminated non-ionic (B) and the cationic surfactant

(C) in the 0.25 gram mixture was varied to 3:1, 1:1,

1:3 and 0:1, as shown in Table 2 below. Example 5 is
also a comparison example;

15, In order to demonstrate the improved detergency,
i.e. cleaning performance, achieved by using both of
the acid-terminated non-ionic surfactant and the
cationic surfactant, (Examples 2, 3 and 4) as
compared to.the effects achieved using only one of

20. these two surfactants (Examples. 1 and 5), the following
tests were performed. '

Each of the five formulations given in Examples 1
to 5 was added to a bowl containing 600 ml1 of tapwater
at 409C or 60°C. In each solution, 6 Krefield soiled

25. gswatches were cleaned. The reflectance (A Rd) values

were measured. The results are shown in Table 2.

30.



Dobanol 91-5 prepared as descri bed below in Exanple 8. 5. 2 The cationic
surfactant was Ethoquat 2T14 which is available from Armak Chem cal Co. -
EXAMPLES 2 TO 5 10. . Exanple 1 was repeated with the ratio of the acidé «
term nated non-ionic (B) and the cationic surfactant (C) in the 0.25 gram. =~
m xture was varied to 3:1, 1:1, 1:3 and 0:1, as shown in Table 2 bel ow. '
Exanple 5 is also a conparison exanpl e. 31_5. . I'n order to_%ﬂe

t he i nproved detergency, i.e. cleaning:%erfornance, achi eved bot h

of the acid-term nated non-ionic surfactant and the cationic surfactant,
(Exanples 2, 3 and 4) as conparggki® 4 he effects achi eved using only one of
20. these two surfactants (Exampres 1 and 5), the follow ng tests were
perforned. Ea&¥agPlge fivéﬁ&;&ﬁmﬁiﬁi ons gi verRehlestangdes 4 RY 5 was added
to a bow containing 600 M of tapwater at [err] pg°Eerr] lgpo®ach sol ution,

6 Krefield soiled 25- swatches were cleaned. The TéfTectance€ ([err] Rd)

val ues were neasured. The results are shown in Table 2. 30. 33 TABLE 2
Exanple 5. Ratid B:C . 1:Reflectance A RLYMO0O C 168D C 5.
1 1: .1 8.1 16.0 : 3:1
5 3 16,5 % R &3 16.5

3 1:1 “11.4 - 18.3

4 1:3 11.9 18.0

5 0:1 10.4 12.2 '

10. : B : -

These results clearly demonstrate the improved cleaning.
performance of the mixture of acid-terminated non-ionic
surfactant_with the cationic surfactant, especially at
the 1:1 mixing ratios.

15, Specific examples of the acid-terminated non-ionic
surfactant and the manner of preparation thereof are
shown below.

EXAMPLE 6
400 g of non-ionic surfactant which is a Cy3-Cyg

20. alkanol which has been alkoxylated to introduce 6
ethylene oxide and 3 propylene oxide units per alkanol
unit (Pluréfac RA30) is mixed with 32 g of succinic ' W
anhydride and heated for 7 hours at 100°C. ' The mixture
is then cooled and filtered to remove unreacted

25. succinic anhydride. Infrared analysis indicates that
about one-half of the non-ionic surfactant has been
converted to the acidic half ester thereof. The
resulting product, therefore, is a mixture of about
equal parts of unmodified non-ionic suffactant and its

30. acid-terminated half ester thereof and the mixture can



) | 1:1 | 11. 4 18.3 4 1:3

11.9. 18.0 5 . 0:1 10.4 12.2 10.
dhese results clearly denonstrate the inproved cl eaning performance of the
m@ture of acid-term nated non-ionic surfactant with the cationic
surfactant, especially at the 1:1 mxing ratios. 15. Speci fic exanpl es
of the acid-term nated non-ionic surfactangt and the manner of p%g%%%%%%on
t hereof are shown bel ow. EXAVMPLE 6 400 g £ non-ionic surfactan Is a
C13-C15 20. al kanol which has been al koxylated to i ntroduce 6 ethyl ene

oxi de and 3 ‘propyLe Xide Rt S | kanal. . uBj I f . ks mi xed
with 32 g of suc%%nggegnhgdfygg gﬁgﬁhggt§§B?B?E$bhoéfsggg gp§ﬁ§$%ganixture
is then cool ed aRgnfiPRéFedurbactaBlie unreacted 25. succinic anhydri de.

Infrared anal ysi gxhmgigayes that about one-half of the non-ionic surfactant
AR G VR IR AR 8 R SR
surfactant a®id itsadé. namédpdeandbaksd7hatheepredutheseoéthorylbeionxblr e
curfactant. EXAVBLET? 533 BAPRe HOASToRte St AaPaPoLsl i higtePRo
_ oxide units per molecule of alkanol) is mixed with 100 g
of succihic anhydride and 0.1 g of pyridine (which acts
as an esterification catalyst) and heated at 260°C for
— 10. 2 hours, cooled and filtered to remove unreacted
succinic material. Infrared analysis indicates that
" substantially all of the free hydroxyls of the
surfactant have reacted.
Other estification catalysts, such as, for
15. example, alkali metal alkoxides such as sodium
methoxide, may be used in place of, or in admixture
with, the pyridine.
EXAMPLE 8
Example 7 is repeated using 1000 g of Dobanol 91-5
20. (the product of ethoxylation of Cg-Cqq alkanol, which
product has about 5 ethylene oxide units per molecule
of alkanol) and 265 g of succinic anhydride.
In the foregoing Examples 6 to 8, the carboxylic
acid moiety is joined to the residue of the non-ionic
25. surfactant by a carboxylic ester linkage. Instead of
succinic acid anhydride, other polycarboxylic acid and
acid anhydride compounds may be used, for example,
maleic acid, maleic anhydride, glutaric acid, malonic
acid, phthalic acid, phthalic anhydride, citric acid,
30. and the like.



5. trade name Dobanol 25-7 (the produgi of ethoxylation of a Cl2-Cl5

al kanol , which proudct has about 7 ethylene oxide units per nolecule of -~
al kanol) is mixed with 100 g of succinic anhydride and 0.1 g of pyridine sg
(which acts as an esterification cat st) and heated aﬁhéég for 10. 2
hours, cooled and filtered to renove Unhreacted succinic | . Infrared
analysis indicates that substantially all of the free hydroxyls of the
surfactant have r t qd. I £ j,0n fa h 15.

exanpl e, al kal | rreej_?’gl _q'g’l k%‘??é’sseés‘%ﬁc‘% ;tg{ds%dit&% mks%%tg%o e niFhalblals i
place of, or descmintdan els ghver heepgly dbiie wagxAfPLE Bisk @n 7ang
repeat ed usi RghatD00a9:9E1i0R8aMAy Yo Smdfe EhREAMOGHAENAIL ca&pXYLBRyON Of

[err] al kanol, which product, has about 5 ethyl ene oxide units per nbdlecule
of al kanol) aﬁﬁ?“?é’g‘eg VRS ™i ¢ anhydride. In the foregoing Exanples 6 to
8, the3carboxylic acid noiety is joined to the residue of the non-ionic 25.
surfactant by a carboxylic ester linkage. |Instead of succinic acid

anhydri de,. other polycarboxylic acid and acid anhydride conmpounds may be
used, for exanple, maleic acid, maleric anhydride, glutaric acid, malonic
acid, phthalic acid, phthalic anhydride, citric acid, 30. and the Ilike.

35 P12626GB It is understood that the foregoing detailed
description is given nerely by way of illustration and -
10
o/
15
20
/
25

30



3

that variations may be nmade therein w thout departing fromthe invention. 5
10 45 20 25 30 36 P12626GB CLAI M5 1. A det er gent
eoRposition consisting of a mxture of an acid-term nated non-i.onic

sur f act ant and a_%{'nnir‘ curf'artant |n whi ch the wei ght ratio is in the

range of fr et et®ent conposi ti on BE2€48EBed in
Claim1lin Wmch !!I !Mﬂ' ﬂl,mm,ls fromless than 3:1 to 1:3. 3. A

det ergent conposi i n Clalghiéégé in which the weight ratio
is about 1:1. 4. A detergent conp03|t| laimed in Claiml, 2 or 3
in which the acid nodified non-ionic surfactant conprises at |east one
compound which is the 15. reaction product between a non-ionic surfactant
which is a poly C2 to C3 al koxylated fatty al cohol having a term nal OH
group with a pol ycarHoxyl i deitergepbl yeeampogitiicmcicenmhgtiinge. 0o£0.a

S. A det er genty GATRAS | &£ Ofn 28cthatBRaihAtaAY neRe idhid duftaktdhtd and

which the cationic surfactant LS a quatern a niumsalt sur.factan
a at{onlc sur%actagt En J%ich e welghL ratio is {n

-the range of from 4:1 to 1:4.

2. A detergent composition as claimed in Claim 1
in which the weight ratio is from less than 3:1 to 1:3.

3.. A detergent composition as claimed in Claim 1
10. in which the weight ratio is about 1:1.

4, A detergent composition as claimed in Claim

1, 2 or 3 in which the acid modified non-ionic

surfactant comprises at least one compound which is the

15. reaction product between a non-ionic surfactant which

is a poly-Cz to C4 alkoxylated fatty alcohol having a

terminal OH group with a polycarboxylic acid or
polycarboxylic acid anhydride.

20. 5. A detergent composition as claimed in any one
of Claims 1 to 4, in which the cationic surfactant is a
gquaternary ammonium salt surfactant.

6. A detergent composition as claimed in any one

25. of Claims 1 to 4 in which the cationic. surfactant is a

mono- or poly-ethoxylated quaternary ammonium salt
surfactant.

30.



6. A detergent conposition as clainmed in any one 25. of Clainms 1 to 4 in
whi ch the cationic surfactant S a nono- or pol y-ethoxyl ated quaternary -~
anmoni um salt surfactant. A detergent conposition conprising g4
acid- nodifie tant which conprises at |east one conpound
which is the 1mm, "'Him ﬂ:&mgetween ¥ non-ionic surfackai2e®Bch is a

poly C2 to C3 B. caIkoxW atty al cohol having a termnal OH group with

a pol ycarboxylic acid or -polycarboxylic acid anhydride, and a cationic
sur f act ant vvhi ch is a nono-or poly-ethoxyl ated quaternary anmoni um salt
surfactant. 7.8. A dktb&@é@enbom@a@mﬂﬁumnb@mpﬁiadm@daw1élidn15 6

.or 7, in mhlch t ternas nnDnl ctant has th rnul a: 15.
R [err] wher BORLTES ieEX AT TRALAILERnL, FRY PRI CARDRIBRS A BAARE T
or branched aldng mmm&MyWhgchupis)pthena'lelay:tﬁ.'@n spihesdud Ut bétmln w to 3
phenyl or hydr S, al IRt ertr, up ed upeto uct ures
sel ected fromthe gégg% Cgﬁggﬁgﬁaae %§6cﬂ i a ﬂ@ﬁy Fb t 1 6GB
[err] 5. alkoxylated fatty cohol having a terminal OH group

with a polycarboxylic acid or polycarboxylic acid
anhydride, and a cationic surfactant which is a mono-or
poly—ethoxylated-quaternary ammonium salt surfactant.

10. 8. A detergent composition as claimed in Claim o’
5, 6 or 7, in which the quaternary ammonium salt
surfactant has the formula:

_ . _
15. - - - R2

|

R} - N* - R3 X~

l

(CH,CHO)
20. |

b—— z —

wherein, R? represents an ofganic group containing a
straight or branched alkyl or alkenyl group optionally

25. substituted with up to 3 phenyl or hydroxy groups, and
optionally interrupted by up to 4 structures selected
from the group consisting of: |

30.



]

-0-, -OCO -0-CGN -NC O, and m xtures thereof, wherein [err]
represents an aIKyrﬁ_*_ﬁ_ﬁ‘exyafky+—group 10. containing 1 to 4 carbon
atews, or a benzyl h contains fromabout 8 to 22 carbon
atons, and which m,ﬂm"“ﬂﬂ;m‘"ﬂcont ain up to 12 et hyl ene oxi de groups,
R2 represents the §rotip § emr n al ky38 or hydroxyal kyl Bt2@26@Bnt ai ni ng
1 to 6 carbon atons, or a 15. benzyl group; R3 represents the group R2 or
[err] Z represents a hydrogen atom or a net hyl gr opp, and g and p are,

i ndependently, nunbers fr&m 1 to 12 and epres®nt@ a efl-sol u

anion. 20. 9. A det er gent 1£np051 i pn as I% med | aimlf,
substantially as cifiaally descrli bed hegrein. 1 bui I¥ heavy guly

| aundry detergenﬁ'@ﬁb’osﬁ'r%n' TG f act AT’ corR et~ of WhTlRY coriTSTs 25.
of a mxture of an acid-termnnated non ionic surfactant, a cationic

surfactant,_and a non-iorfc surfaq5 t |s not aci d- tern1nated up to
20% by meléht of the non-jfonic mh S no |d term nat ed optlonally
being repl aced by anothed surfact mhlch is not an acid term nated

non-ionic surfachnt 2626 /\5halﬁ1§%ﬁyysdgﬁgré@gndry
det er gent conpositi'on as clalneé)ln O%im10 in which the acid- term nated

non-ionic surfactant and the cationic surfactant are present. in a wei ght
ratio in the rangfefein ORYf napralutits: dnt @lkyl 32. hyArodkyiallkylhegwyupdut y
laundry - defer gent, COMPAS 1 %P7 2h3bTRd altnd, 2idR 10 RUnJ P Bdup ! Maid! ©N
N which contains from about 8 .to 22 carbon atoms, and
which may additionally contain up to 12 ethylene oxide
groups, R2 represents the group r1 or an alkyl or
hydroxyalkyl group containing 1 to 6 carbon atoms, or a
15. benzyl group; R3 represents the group R? or
(CH,CHZO) (H; 2 represents a hydrogen atom or a methyl
group, and q and p are, independently, numbers from 1

to 12; and X represents a water-soluble anion.

20. 9. A detergent composition as claimed in Claim
1, substantially as specifically described herein.

U 10. A built heavy duty laundry detergent
composition, the surfactant content of which consists
25. of a mixture of an acid-terminated non-ionic
surfactant, a cationic surfactant, and a non-ionic
surfactant which is not acid-terminated, up to 20% by
weight of the non-ionic which is not acid-terminated
optionally being replaced by another surfactant which
30. is not an acid terminated non-ionic surfactant.



the acid-termnated non-ionic surfactant and the 10. cationi.c surfactant
are provided by a detergent conposition as clained in any one of Cains 1l
to 9. 13. A built heavy duty Jaundry detergent conposition conprisingeg 3
15. (A 20 to 80% by wei ght non-ionic surfactant which is not acid

g
t er mi nat ed, opti m '""&muﬂmmuto 20%3Y wei ght repl acedPbO 2668 her
surfactant whi OURARTEI termnated non-ionic surfactant; (B) 10 to
40% by wei ght of acid-termnated non- 20. ionic surfactant; (C) 10 to 40%

by wei ght cationic surfactant, the sumof (A + (B) + (C) being at |east
30% by wei ght of tHd d&otal mwipdsi hemyyandutl)) deiendeiyt Aetdegeit

present in an aaf 25 U o] %l I ght | qui

det er gent conp%lrﬁ%%as%r&é%?gn ggn?’@'r%lp%fwmgghwgé%& ?tié g%jéj((j%f

| i qui d non-iorfiermipaiedannomhiidtnie neergactantypand the cationic
P12626GB aci d-du i AU, afd) préfedti dnt & GdERY RRE160QKC &}gfﬁ:ﬁ@ﬁt _and
(C a cationic surfactant, up to 20% py wei ght™ of the non-ionic I S
not aci d-ierm%tf&?‘%ﬁqq}%ﬁl£ﬁ;‘ £° hbfng repl aced by -another surfactant
which is not an acid term nated non-ionic surfactant. 15. A liquid

dejergent comos ML 2% CHUITY | RAF M ddey YU ERaRYPYRLL g e 2
composition as claimed in Claim 10 or Claim 11 in which

the acid-terminated non-ionic surfactant and the

10. cationic surfactant are provided by a detergent ‘&J
composition as claimed in any .one of Claims 1 to 9.

13. A built heavy duty laundry detergent
composition comprising . o .

15. (A) 20 to 80% by weight non-ionic surfactant
which is not acid terminated, optionally with up to 20%
by weight replaced by another surfactant which is not
an acid terminated non-ionic surfactant;

(B) 10 to 40% by weight of acid-terminated non-

20. ionic surfactant; ) _

(C) 10 to 40% by weight cationic surfactant,
the sum of (A) + (B) + (C) being at least 30% by
weight of the total composition; and
(D) detergent builder(s) present in an amount of
25. up to about 60% by weight.

_ 14, A liquid detefgent composition the surfactant
content of which consists of _
(A) a liquid non-ionic - surfactant which is not -
30.



30.' by a detergent co rpesition as clainmed in any one of Clains 1 to 8. 16.

ﬁ cenposition as in Caim1l4 or Caim1l5 which further conprises
n<knor gani ¢ det m&mﬂmymm salt which is stably suspended in the
said surfactant m erp03| tion as clainmed in (13I in

which the detergent bw'l deér *salt 40 suspended 20. t fr 3?&;8&5 the said
| i quid non-ionic surfactant (A). 18. A conposi tion as clalned in Caiml5,

16 or 17, in “@cﬁg Eg?giggi U|Ider sal t conprises sodi um
5

tripol yphosphate nposition as clainmed in C ai m 15, 16, 17 or
18 in which the buil d8) saht acedptteménart@dm Rooarii 0B ﬁ@rﬁbahanmm

wei ght of the COWPOS'(U)Ona ddtionic %Qrfa/étaa@w%lpt 't%nz@% %&alw@a hltnoéfny
one of C ains 9, .in which (, (O

are present at 5hﬁolr5?n‘rlé¥?1(9 o‘\’h%?hmi&bdlﬂt 13514 F‘Br’%B%Fe‘i fpff—m?fllx

conposi ti org.as BlegthCJ:éﬂa%éa op¢ @hotheirMsirfadthrit WRichi niswhheb e
surfactant m xture .C f.rom ahout, 40% t.o about 90% by wei ght of (A
BeBBIBE R

and from about 2696k eFBP°BF&§n&§)suffa nposition as [err]

in any one of Clainms 10. 14 to 21 i n which .the I|qU|d non-ionic

surfactant (A) conpriges at ,l: %&%ﬂy f—‘éhfggnbﬁaemaaom
consi sting of C10 toH a&t? al ols I ch 1 nc rom3 to 12 noles of
C2 to C3 a|ky|eﬁéaém|dé[yg witigh components (B): and (C) are provided

10. by a detergent composition as claimed in any one of

U _ Claims. 1 to 8.

16. A composition as claimed in Claim 14 or Claim

15, which further comprises an inorganic detergent

15. builder salt which is stably suspended in the said
surfactant mixture.

17. A composition as claimed in Claim 16, in
which the detergent builder salt is suspended
20. throughout the said liquid non-ionic surfactant ().

18. A composition as claimed in Claim 15, 16 or
17, in which the Said builder salt comprises sodium
tripolyphosphate.
25. -
19. A composition as claimed in Claim 15, 16, 17
or 18 in which the builder salt comprises from about
30% to about 75% by weight of the composition,

30. 20. A composition as claimed in any one of Claims



of fatty al cohol .
to 22, which ts—substantialty mon- aqueous.

any one of O
wei ght (A,

wei ght ratlo 0

15. 23. A conposition as clained in any one of Clains 14
24. A conposition as clained iga-

whi ch conprises fromabout 0.5 to 1 part b

l'iquid detergent conposition as claimed in Caim 14, substantlally as
speci fically ddsdr bE¥, hirewhight H Befandenc@) t@rExanﬁSQHE at & mplayo.

10-’

15.

20.

25.

30.

ratlo of from about 1.5:1 to about 1:1.5.

21. A composition as claimed in any one of Claims
14 to 20, in which the surfactant mixture comprises
from about 40% to about 90% by weight of (A) and from
about 10% to 60% of (B) plus {(C).

22. A composition as claz. ... in any one of Claims
14 to 21, in which the liquid non-ionic surfactant (A)
comprises at least one compound selected from the group
consisting of Cq5 to C4g fatty alcohols which include
from 3 to 12 moles of C, to C3 -alkylene oxide per mole
of fatty alcohol.

23. A composition as claimed in any one of Claims
14 to 22, which is substantially non-aqueous.

24. A composition as claimed in any one of Claims
14 to 23, which comprises from about 0.5 to 1 part by
weight (A), from about 0.12 to 5 parts by weight of (B)

plus (C) at a weight ratio of (B) to (C) in the range ’

of from 3:1 to 1:3, and from about 0.8 to 3 parts bv
weight of inorganic detergent builder salt.

25, A liquid detergent composition as claimed in
Claim 14, substantially as specifically described
herein with reference to Example 2, 3 or 4.

MWMUB Iiﬂl“r’ parts by weight of (B) plus (Q ata °
«Lhe rangd of from3:1 to RIR626GB from about

0.8 to 3 parts by weight of inorganic detergent builder salt. 25. 25. A

o/

i
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