£l QU D DETERGENT COMPCSI TI ONS AND METHOD OF USE The present invention
relates to I|qU|d det ergent conpositions. Mre particul th r
;nventlon rel ates to non-aqueous |iquid detergent conpoT;D 13ﬁéfcﬁjgzg>gg
Basi |y pourable and which do not gel when aqded to water© present

i nventors have been extensively involved in st udyi ng t he rheol ogi cal
behavi our of non- ionic |iquid surfactant systems with and w thout

- partiecul ate matter suspended f DEFEREENT CMPodTiiRnest has been
non-aqueous built liquid dete mrﬂTTTﬂET?WEFTﬁe‘ﬁTbeens of gelling

‘associ ated with non-ionic surfactan®NCaMEZHOD OF USE | ng of the suspended
bui |l der and ot her additives. These consi derations have an |npact on, for~

exanpl e, product pourapilit d lit t ghi l4t I I

gxaml e Product pour ghil Cikece ek ag st W it e chispli o0
anal ogy to the rkenlpogiitdlonisehadomer pafrqia:uitaa'llyn vﬁhe:rpndﬁemsip'emjmlmn :
bui | der pa”'c'e§: e13’t %%SF&%”goho %&d&orﬁ iq %&f@bf]eﬂ'%&riqu&dwlc

| i quid surfactan corres on non- agueous pal t ve For
sinplicity, in thltblB@ﬁ ﬁg&#h&nﬂ§§n§b1QJ%9 &9 et igglehen g
detergent buil dehggad ltoswaRlerTeS be referred to as the "plgnent"- It is

known t hat one of the _major probl mnth I nts..and bui |
detergents is their pRP& @gles%ini"lef #ﬁpg‘aﬁ’r%meeerﬂ setxér?snsf"rvg#ﬁ he fact
that the denS|tyiahouhedsah|@ﬂmdyﬁug tha trhecdogicdl Pehavtiour tdfe memsi ty

of the liquid maupiye T9ELGstr ARV Wyiltihd SkH QrifRATGIGOUL O
sedi ment accordi 8
' partlculate hatter suspended therein. Of particular

(N interest has been non-aqueous built liguid detergent
compositions and the problems of gelling associated
with non-ionic surfactants as well as settling of the
'suspended builder and other additives. These

" considerations have an impact on, for example, product
pourability, dispersibility and stability.
. The" rheological behaviour of the non-aqueous built
liquid detergents can be compared'by analogy to_the
rheological behaviour of paints in which the suspended
builder particles correspond to the inorganic pigment
and the non-ionic liquid surfactant corresponds to the
non-agqueous paint vehicle. For 51mp11city, in the
following discussien, the suspended particles, e.g.
detergent builder, will sometimes be referred to as the
"pigment".

It is known that one of the major problems with
paints and built liquid detergents is their physical
stability. This problem stems from the fact that the
density of the solid pigment particles is higher than
the density of the liquid matrix. ‘Therefore, the
particles tend to separate out or sediment according to



2 Stoke's law. Two basic techniques exist to solve the sedinentation
problen1 liquid matrix viscosity and reducing solid particle size. For
"ihstance, it is known that such suspensions can be stabilised against
settling by adding inorganic or organic t&ickening agents or dispersants,
such as, for exanple, very high surface area inorganic materials, e.g.

finely d|V|ded silica or clays, .or organic thickeners, such as the e
cel | ul ose et h&tOke & yaws a %cb%ﬁ’eﬁn 'él%‘c}b%i?%$sesisbot9e59&tfﬁot9€-‘es \J’

However, such seaarnea&ehdh PESENSh ON yi@@@&l:havtﬁiﬁ G%%gkﬁ' éhH‘ ted by
t he reqU|renent hat the liguid spspens;.on be readily pourabfe and
fl owabl e, evef qﬁﬂﬁtﬁﬂﬁﬁétﬁ?ﬁ?ﬁ ¢uFtFRt nore, these additives do not

contribute to the. @h&amns;annexnitﬂtsaknowmetﬁwtmyuohlQﬁspeﬁ%idﬂsng to
reduce the partjcl des

consequences: b%r%é:zagoilslé%a' ea;iéjilfé%aés;%%]f g? l?ﬂci%ﬁ’s’%ﬁhgﬁnd
therefore, papﬁi&nganﬂQ| QEﬁnﬂnsrﬁsﬁntﬁunmnélsp¢rsantsl|qucu asnlonlc)
I's proportionggsd gﬁdﬁwl@/ed,e& hig@h%ﬁﬁé&%ﬂétfﬁﬁf Qﬁ%&\een pi gment -

-particles is reduced w proportionate_1ncrease |n Icle-to-particle
i nt eraction. Eég‘ﬁ &P%e&ge'fffé&%l%dir&‘ﬁ%ﬂ efilica or clays, or

- organic thickeners, such as the cellulose ethers,
acrylic and acrylamide polymers or polyelectrolytes.
However, such increases in suspension visc051ty are
'naturally limited by the requirement that the liquid

suspension be readily pourable and flowable, even at \J

low temperature. Furthermore, these additives do not
contribute to the cleaning performance of the
formulation.' Grinding to reduce the particle size is
~more advantageous and prov1des two major consequences:
1. The pigment specific surface area is
increased, and, therefore, particle wetting by the non-
aqueous vehicle (liquid nonionic) is- proportionately
_improved. . _ _ S
2. The average distance between pigment
particles is reduced with a proportionate
increase in particle-to-particle interaction.
Each of these effects contributes _

 y



to increase the rest-gel strength and the suspension yield stress while at

the sane time, grinding signifi- cantly red s plastic viscosity. The
¢hon- aguedus lui qui d suspensions of the deterggat bui |l ders, such as the

‘pol yphosphat e buil ders, especially 5. socddmtripo | yphosphate (TPP)

I Nn-non-ionic surfactant are found to behave, rheologically, substantially
acggrdlng to the Casson equation: [err] 10. where [err] is the shear

ra [err] is the shear stress, [err] is the yield stress (or yield
value), and is the "plastic viscosity" (apparent viscosity at infinite.
~shear .rate). 15 The yield stress is the m ninum.stress necessary to
induce a plastic deformation (flow) of the suspension. Thus, visualising

t he suspension as (ﬁ§¥% | I t ie
stress is | ower th%‘n t ﬂf‘FTtgﬁgét(r essst‘0 rgs%lg%{e#sllgoﬁ% %%es ‘T’ﬁ?{%léorg
elastic 20. gel HWRih cﬁﬁﬂ%ﬁsﬁ |"6‘1fll%\ﬁ%ﬂhe cang timgwcarindine|signifes is

overcone, the net vty efdducds AU ruis_.-,&;’gjlgy]e sanpl e begins to flow,

but with a very high aqﬁﬁ%ent VISCOSIty éhe shear stress is nuch hi gher
"than the yield stress Iaid FysPemeiens #f the detergent

defl occul at ed and hlﬁel@#mﬁr esucMascdmlet podgcphe:smteruah.ld)e,rsl f elshecdiaqdry

stress is very nu éﬁﬁﬂ# e, grent

particles are co %Bete‘ﬁg s:n ar - lﬁlsoy“% (Zfdg ?#eoq‘a J'c%{lr.i:cn!tOg Vi sc%otsalrfy S

very low, as if n@rﬁaufppeﬁetpnlpeheeevoﬁhe\@legpﬁeéém sm steantiplly
accordlng to the Casson equatlon.
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10. where ¥ is the shear rate,
& is the shear stress,
65 is the yield stress (or yield value),
and vL”is the "plastic viscosity" (apparent viscosity
N at infinite shear rate).
_15-_- The yield stress is the minimum stress necessary to
' induce a plastie deformation (flow) of the suspension.
Thus, visualising the suspension as a loose network of
pigment particles, if the applied stress is.lower'than
the yield stress, the suspension behaves like an elastic
20.  gel .and no plastic flow will accur. Once the yield
stress is overcome, the networﬁ.breaks at some points
. and the sample begins to flow, but with a very high
 apparent viscosity. If the shear stress is much higher
- than the yield stress, ‘the pigments are partially shear-
- 25. ~deflocculated and the apparent v1sc031ty decreases.
Finally, if the shear stress 1slmuch higher than the
yi :1d stress value, the pigment particles are completely
shear-deflocculated and the apparent viscosity is very
iow, as if no particle interaction were present. There-
30. '



4 fore, the higher the yield stress of the suspension, the higher the
apparent viscosity at |ow shear rate and the better is the physical
st.ability of the product. In addition to the problemof settling or phase "
separation the non-aqueous I|qU| d detergents based on |iquid non-ionic
surfactants suffer fromthe drawback that the non-ionics tend to gel mhen

- added to cold water. Partial solutions to the gelling problemin aqueous :

substantial |y Bairkjether mgmfptm'et iﬂrﬁmwdwrbﬂ)rm%%iml ufje QI/
SI t COI’lt I‘ 0]

exanpl e, dilut d non-ionic th tai,n Vvisc ing™
sol vents and ggﬂg hHgBF b a&@ﬁ?fe55ﬂﬁ¥%ﬂ?ﬁ IR X

al cohol (see UtBe Betéetr 3593&@3&mysxﬂa&ﬂstahxkﬂty(nfnths gwmawdtpates
(see U. S. Pate 7 tdy | ycol. In
addi tion, thesght égagggéﬁt goeggﬁyé’%ﬁlgs%%he%ts&eiqoge up t%gmst about
2.5% of the | oRePazRkjpn| she| nom-aguesaus: ldguishidekeraantsdass@roterr|
polyols, e.g. ﬂ&ﬁhanﬁoﬁl-iﬁﬁ&c IS rifaRtArAd QRULF dr Ritch iHd WFawbd @€

GRS A AT UM AR U LI
4,201, 686. Howwseer.there is no disclosure or suggestion in any of these
D et e e ESEBRHC SR SRR ) YA LUTTICILY A7) 201
effectively asagneousirt yubgmand;liaéﬂa ailder dingen Farposit fons havaqueous
l'i qui'd non- been proposed and include, for example, diluting the
liquid non-ionic with éertain“viscosity controlling
solvents and'gei-inhibiting'agents, such as lower , N\
alkanols, e.g. ethyl alcohol (see U.S. Patent
3,953,380), alkali metal formates and adipates (see
U.S. Patent 4, 368 147), hexylene glycol or polyethylene
glycol. : : ;
In addition, these two patents each disclose the
- use of up to at most_about 2.5% of the lower alkyl (Cq-
c4) etheric derivatives of the lower (CZ—C3) polyols,
e.g. ethylene glycol, in these aqueous liquid builder-
free detergents in place of a portion of :the lower
-alkanol, e.g. ethanol, as a viscosity control solvent.
To similar effect are U.S. Patents 4,111,855 and |
4,201,686, _However, there is no discloeure or ;J
suggestion in any of these patents that these
compounds, some of which are commercially available
under the trade name Cellosolve (Registered Trade
Mark), could function effectively as viscosity control
and gel-preventing agents for non-aqueous liquid non-
ionic surfectant compositions, especially such
compbsitibns containing suspended builder salts, such
as the polyphosphate compounds, and especially



i%nic_surfactant conpositions, especially such-conpositions containing
suspended buil der salts, such as the pol yphosphate conpounds, and

especi al ly 5 particularly such conpositions which do not depend on or
require the |ower alkanol solvents as viscosgty control agents. _
Furthernore, British Patent Specification No. 1,600,981 nentions that in
non-*aqueous non-ioni c detergent conpositions contalnlng bui I ders suspended

t hengkn with tfm%ﬁﬁﬁhi&uxﬁflﬁj§udh8@6m§6§iﬁiéﬁ§ &hﬂchuﬁbdﬁbt aepénasohi nel y

di vided silica and/or oj e rou tal n ounds vi ng, nol ecul ar
wei ghts of at |ed¥t EE? %V%. guﬁg% ﬁgﬁ ﬂ?xYﬁFEgng
non-i oni ¢ surfactemnsrobnmgamtmhlCMufﬂhérmbsea BuitashaRaténhcti on and the

ot her of which bgg oé,e%#%#sééfof'ﬂe ?m;frgér@@ 9§P%é+9?oﬁ‘§ BﬁgFugﬁs He pour

poi nt of the conp exenpl | err£ atty
al cohol s vmtrlESt%ﬁwgpﬁﬁﬂQQPTﬁOQ&%y¢%#@I§9@¢0¢°%P©§ytéﬂésOQPG apéinﬁnle

fThe ot hfr ﬁulrfactmhaérsewsi;daﬂhe?{efémagléﬁ 804187 3pCHELLLBACLL |
Agai b, there is fHLTRRRARTEE (FOE TheoRs LAPERr BBRACRS, RLEOHRORANLEEBU d
control the vi scczsil:ycar&hcﬂrcwqmlmﬂ:m:roglr@tﬁptdﬂcnhsﬂmyngluéq;mpounaqueous :
o] S LA ORI 906 UL TPULLEEE BHpPeROCfalTLle
non- ionic surfacatdmrstag)emum use metmes$s@§nmntuonlc surfactants,
one of which fulfills a surfactant function and the
. other of which both fulfllls a surfactant function and
K-j . . reduces the pour point of the ccmpositions. The former
| is exemplified by C,-Ci5 fatty alcohols with 5 to 15
moles of ethylene and/or propylene oxide_per mole. The
~ other surfactant is exemplified by linear Cg-Cg or
branched Cg-Cq1 fatty alcohols with 2 to 8 moles
. ethylene and/or -propylene oxide per mole. Again, there
is no teaching that these low carbon chaln compounds
could control the viscosity and prevent gelation of the
' heavy duty non-aqueous liquid non-ionic surfactant
compositions with builder suspended in the non-ionic
liquld surfactant.

It is also known to modlfy the structure of non- -
‘ionic surfactants to optzmlse their re51stance to
gelllng upon contact w1th water, particularly cold
water. As an example of non-ionic surfactant
modification one partlcularly successful result has
been achieved by ac1d1fy1ng the hydrcxyl moiety end
gfoup of the non-ionic mqlecule.'_The advantages of
introducing a cadoxylic acid at the end of the non-
ionic include gel inhibition upon dilution; decreasing
the non-ionic pour point; and formation of an anionic



gelling upon contact with water, particularly cold water. As an exanple of
non-ionic surfactant nodification one particularly successful result has
.been achi eved by acidifying the hydroxyl noiety end group of the non-ionic
''ol'ecul e. ‘The advantages of introducing a caroxylic acid at the end of the
“non- ionic include gel inhibition upon délution; decreasing the non-ionic-
pour point; and formation of an anionic 6 surfactant when neutralrsed an

the washing liquor. Non-ionic structure optinisation for mnimsing
gelation i s aSSHERAGARE Vhenenapsralissh: Ag itheg wasdingiliquatyt h of the™

?ydropholﬁlf INGRPDOhLE QEfﬂéiuﬁéﬂobE@mﬂBﬁE&FnaEd:rn'&ii@‘ri@lﬁsiifnga| kyl Iene oXi ge -
e.g. ethylen of , t he rophilic e ex it has
been found th%?f%i:gﬁ% fgjﬁt?gsal kBRER e gﬁ’&??‘&f“ ﬂ#rﬁ&q@?%&% hyl ene
oxi de presentohmhmylength1oEdthenhgdryphobgeklﬁpb@hﬁadm mumenyraness

still further n €Sl fal slai f W, S ntrol
and gel inhi b| Ion o?gﬁo‘lﬁﬁgaﬁlglégsaP 68 a'ig&![l%nﬁ ?é & We o%gcg{);%r@

present inverexbdehiweits o ot‘héehldéﬁoﬁaéééﬁsmpﬂ-@ﬁﬂd dé'toer @éﬁ@t@]\,ﬁu ch do
not or have ry Uﬁsg b&88HCBGUna OLH_E aheﬁéceaugt ad ciiHdl @higAdded to

hon- | aqueous Y & BAEE GE; SFORAENBoRRISR: PRESAIAHT yeas"ﬁaﬁ-ﬁg%ﬁ;ﬂfe,
easily pourabten@@ﬂcﬁltoegelbfermation._
Nevertheless, still further improvements are
desired in the stability, viscos1ty control and gel _
inhibition of non-aqueous liquid detergent _' O
compositions. ' '
The present invention aims to prov1de non-aqueous
liquid detergents which do not or have reduced tendency
to gel when contacted with or when added to water,
espec1a11y cold water. '
The present invention also aims to provide non-
agueous liquid built detergent compositions which are
storage stable, easily pourable and dispersible in
‘cold, warm or hot water.
The present invention further aims to formulate
highly built heavy duty non-aqueous liquid non-ionic
surfactant detergent compos1tions which can be poured ﬂ
‘at a wide range of temperatures. | o/
According to the present invention there is
prov1ded a non—aqueous liquid cleaning composition
which is pourable at temperatures below about 5°C and
which does not gel when added to water at temperatures
below about 20°C, the said composition comprising a
suspension of 10 to 60% by weight of a detergent
builder salt in a liquid non-ionic surfactant and a
mono- or di-(C, to C3)a1ky1ene glycol mono(C,-Cg) alkyl
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cold, warmor hot water. The present invention further ains to formulate
“highly built heavwy duty non-aqueous |iquid non-ionic surfactant detergent
- ¢cbnposi tions which can be poured at a wi de range of tenperatures. Accor.ding
to the present invention there is provided, a non-aqueous |iquid cleaning
conposition which is pourable at tenperatures bel ow about [err] and which
doeg not gel when added to water at tenperatures bel ow about [err] the said

cogosi t] on COURIS) U £ USRS WA e 40 10 A6 e VRGN, ol lggpogen

er salt ina oni ¢ sur and a nono-

C3) al kyl ene gIy@ohqmmthmoﬂsumﬂqptant'KQH9i¥CQ%KbﬁhﬁRKPQAREtEMttb¢Iy free
of water, the ni rf.actant to glycol ether being in the
PR rol e ST

range fr om 50: e |nvent|on al so_ extends to a_l.iquid heavy

duty detergent conpd%e: igvendhon SilfP BXtAAdthita & UsisEH dieayy 103&”'61’ 60%
of a detergent a@t@r@@ntsadmpdsﬁildrﬂtu&umrmﬁnw Wifgw& adltsuéﬂsen§ﬂ¢xd

G o Poper 1 U A8 Y eIl b e R ey oo
of the said suspardionich et faw tant ,aiden e iaf cnﬂpusitxbnunnntaﬁnimglng of
Kyl ene gl yoornnanoutfll B, o #BrI MY shiigl () B4 Wy While A BT
conposi tion, tmenPatiCq &b fgn- iadkyd §mhﬁﬁx$3ﬁf#4i%ﬂ§uiﬂ Q§¢ﬁﬁa%%lh@ﬁln the
range fron150 %iscosity of the said suspension both in the absence of
water and upon contacting of the composition with
water, the amount of liquid non-ionic surfactant and
alleene glycol monoalkyl ether being in the range 30
to 70% of the total composition, the ratio  of non-ionic

'\_/i.

surfactant to glycol ether being in the range from 50:1
to 3.4:1. ' -

In anotner'aspect of the invention a ‘liquid heavy
duty detergent composition comprises a suspen51on of a
'detergent builder salt in a liquid non-ionic
surfactant, thé said composition containing an amount
of a mono- or poly-(C, to C3) alkylene glycol mono (C4
to Cg) alkyl ether sufficient to decrease the viscosity
of the said SuSpensionjbotn'in the absence of water and
upon'contacting'of the composition with water, and

L ' which further comprises a polyether carboxylic acid,

" the amount of the said polyether carboxylic acid being
-sufficient to further lower the temperature at which
the liquid non-ionic surfactant forms a gel with water.
h ~ .In another aspect of the invention a liquid heavy
duty detergent composition comprises a suspension of a
detergent builder salt in a liquid non-ionic
surfactant,'the.said composition containing an amount
of a mono- or poly-(C, to C3) alkylene glycol mono(Cy



to 3.4:1. In another aspect of the invention a |iquid heavy duty detergent
conposi tion conprises a suspension of a detergent builder salt in a liquid
non-ionic surfactant, the said conposition ntai ning an anobunt of a nono-

or poly»(C2 to C3) alkylene gl ycol nono [er to [err] alkyl ether

sufficient to decrease the viscosity of the said suspension both in the
absence of water and upon contacting of the conposition with water, and -
whi ch further cbap05tealhyhoeyhehesufidbdewkl¢oade¢raasezthnuﬁisﬁo&hﬁysaﬁiJ
pol yet her car boxyl a b C A gture”
at which the |Ié%l %o%ég%nggggeﬁgigbaﬁg%%bgﬁtkﬁ gygéqﬁge %tu%é another
aspect of the |h9©nt¢9ntacthglthébﬁyC@mp¢&¥&¥%@@ﬁﬁﬂbamﬁﬁﬁi|Qﬂﬂconpr|ses

a suspensi on ofyR gRt fﬁﬁsﬁérbethQrisaal bnl Bcadilcdwrgaide I;ﬂmé‘pwd-ﬁct ant,
the said conposition contalnln'

f a nono err] to
o TS S R e ahpRandnbaAbiad an AGIRdArPON Rrbud malaanaamd (1F
decrease the vipgeesehy £h aheamduftstuspdnsireaskothe miakd lditsera® tHe wat er

compr 1 s0s an. acrupRegPaaf ot RBE;REESRa¥Ey AlRader, 15 oHF Fhtid BBincy oup

whi ch conpound ienpcesenfachank.anount to increase the stability of the

suspensi on of the deiﬁrgﬁathaﬂ'agﬁéctnoth%hb'gﬂﬁ%ﬂt¥bn'ﬁHﬂﬁEf&”faCtant In

anot her aspect of the i-nvention I S ,praqvi a non-aqueous, | jquid
det ergent conpoBFeYRedhRcRORSaEBEPYSE diguidefirterannds GRNRAF AN [err]

and which is pourable at temperatures below about 59C and
which does not gel when added to water at temperatures
below about 20°C, the said composition comprising a O\
liquid non-ionic surfactant and a glycol ether and

being substantially free of water, the weight ratio of
non-ionic surfactant to glycol ether being in the range
from 50: 1 to 3.4:1, the liquid non-ionic surfactant
being a Cqg to Cyg primary alcohol ethoxylated with

from 3 to 12 ethylene oxide groups and the glycol ether

is diethylene glycol monobutyl ether,

‘The non-ionic synthetic organic detergents
employed in the practice of the invention may be any of
a wide variety of -such comppunds,,which are well known
and, for example, are described at length in'the text.-
Surface Active Agentsl Vol. II, by Schwartz, Perry and
Berch, published in 1958 by Interscience Publishers,
and in McCutcheon s Detergents and Emulsifiers, 1969
Annual. Usually, the non-ionic detergents are poly-_.

-

tophd Q¢ rou PO e Moi @
r%rhileté g?sgi e ba?agcg is obtaiAZé gxhaddltlon ofL

err-@¢ ass sk nou-lonic dletes {eyed s
g—%y&mph%l—re poly-lower?“alc]’:gxylated %11gher alk\’anol
wherein the alkanol is of 10 to 18 carbon atoms and
wherein the number of mols of lower alkylene oxide (of

&ower alkoxylaﬁed ligophiles where n the desired
hyd
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whi ch does not gel when added to water at tenperatures bel ow about [err]
the 'sai d conposition conprising a liquid non-ionic surfactant and a glycol
¢et her and being substantially free of wat the weight ratio of non-ionic
surfactant to glycol ether being in the réa%? from50:1 to 3.4:1, the

| i quid non-ionic surfactant being a Cl10 to C18 prinmary al cohol ethoxylated -
Wit from3 to 12 ethyl ene oxide groups and the glycol ether is diethylene:
glweol nmonobutyloethecarBbe abtomspbnis fyomhdtto PRganOf gathrgents enployed

in the practi e y ap, f

conmpounds, @ﬁ#%ﬁ%ggilfyknémﬁp r?@reéx%ﬁ%}gym%g§s§e hgkéég t?glength
in the text EihighﬁrA@lkanobgeate hi@herlfatby sttoholzofPapr foaid Barch,
publ ished in u che

Det ergent s andp%&:$ %:’l&eﬁﬁ&ﬁ &&%nﬁg S‘bﬁ{ﬁﬂaﬁﬁgfﬂﬂﬁ?%ﬁ ?oglacgdgfer gents
are poly- ower al koxyl ated |ipophiles wherein the desired a hydrophlic
pol y-1 ower alkoxy group to a lipophilic noleic hydrophlle | i pophi | e bal ance
is obtained by addition of. a preferred class of non-ionic detergent

enpl oyed is the poly-1ower al koxyl'ated hi gher al kanol wherein the al kanol
is of 10 to 18 carbon atons and wherein the nunber of nols of |ower

al kyl ene oxi de (of 2 or 3 carbon atoms) is from3 to 12. O such
materials it is preferred to enpl oy those wherein the higher alkanol is a
hi gher fatty alcohol of 10 to 11 or 12 to 15 carbon atons and which contain
from5 to 8 or ' '

Y



5 to 9 | ower al koxy groups per nol. - Preferably, the | ower al koxy is ethoxy
but in sonme instances, it may be desirably m xed with propexy, the latter,

i f.present, usually belng a mnor (less tha 509@ proportion. Exenplary of
such ‘conpounds are those wherein the alkagb is of 12 to 15 carbon atons
and which contain about 7 ethylene oxide oups per nole, e.g. Neodol

(Regi stered Trade Mark) 25-7 and Neodol 23- 6 5, which products are nmade by,.

Shel | Chenical -Conpany, Inc. _The forner - densatlon roduct of a @J
m xture of hi ghgrtPabt }oyﬁeoﬁékexxvers@% PaTodioL ¥ FFele

wi th about 7 nolswet glRpk¢ngsostdexgnbuthdn scme :Jrﬁstmmysr,esmmhy\goe

"mxture wherein,the. cgﬁ_bon atg tentoof th g_ﬁrefatty alcohol, is 12 =
to 13 and the naRB&F2 ye{“ﬁ?ﬁ (3 5’?&‘@;53%6\9 aﬁ/e Sty 6. 5. *
The hi gher al cotshalhyebpingaaymahbandIlessOttllnam &0a0p lpeopair tsilorh, det er gent s

i nclude Tergit ok, }§S%§geé sg&ﬂd%ﬁh{?%mﬁo S/ t@ﬂ:‘ise-r‘%ﬁ%:t%m n e 9, both |

of which are linear-sec xy at es nmade on Car bi de

Corp. The fornetkagod #Fxéﬁ dehéeyN &t icéﬁbanoél#@!ﬂsoﬁnﬁl%hi% et at ons
l'i near Secondarabahkaﬂoétnylanéemadeob@o% seigad Qﬁﬁ.é),X'éi arnéddlﬂ latter

is a simlar pr u ethyl ne react ed.
‘Al'so useful in gg ﬁPrﬁ &t{fﬁﬁaﬁf g &&ﬂqoé’ndés :‘rj'o t of
t he non-ioni c dptedgebhs are tnaglaebynslhedu.l a‘.‘rhem—:l.ldyii Qompanmy (ncsuctheas
"Neodol 45- 11, a n e f
hi gher fatty aI cotﬁgr i ?h haéﬁgg?é"%ﬁf l"lq:lptcc?i\h % Ea}?r#ﬂ% wﬁ%@%p
carbon atons anfethe ﬂ@lﬁﬁbplﬁ a&ﬁﬁ?lgéﬁs é)biqﬂ'é dr‘?od:& 1§eﬁaﬂh°fbeﬁ#¥§“%bout
11. with about 7 mols of ethylene oxide and the latter is a <

corresponding mixture wherein the carbon atom content
of the higher fatty alcohol is 12 to 13 and the number
of ethylene oxide groups present averages about 6.5.
The higher alcohols are primary alkanols. Other
examples of such detergents include Tergitol
(Registered Trade Mark) 15-S-7 and Tergitol 15-S-9,
both of which are linear secondary alcohol ethoxylates
made by Union Carbide Corp. The former is a mixed
ethoxylation product of 11 to 15 carbon atoms linear
secondary alkanol with seven mole of ethylene oxide and -
the latter is a similar prodﬁct but with nine mols of
ethylene oxide being reacted. _

| Also useful in the composition of the present _-\J
invention as a component of the non-ionic detergent are
higher molecular weight non-ionics, such as Neodol 45-
11, whlch are 31m11ar ethylene oxide condensation
products of higher fatty alcohols, with the higher
fatty alcohol being of 14 to 15 carbon atoms and the
number of ethylene oxide groups per mol being about 11.

~ Such produots are also made by Shell_Chemical Company.
Other useful non-~-ionics are represented by the Plurafac



Such 'products are al so made by Shell Chem cal Conpany. O her useful
non-ionics are represented by the Plurafac (Regi stered Trade Mark)
series from BASF Chemni.cal Conmpany which argjthe reaction product of a

hi gher linear alcohol and a m xture of et ene and propyl ene oxi des,
containing a m xed chain of ethylene oxide and propyl ene oxide, term nated
by-# hydroxyl group. Exanples include Plurafac RA30-(a [err] fatty al cohol

congensed with gx @&@Mﬁh&i@m&ﬁ&hyé@ﬂﬁe@&ﬁm Bﬂ;mr@ﬁ@xﬁlwﬁ (a [err]
fatty al cohol ndensed Wlth nol_es gr opy ¢ ene oxi-de_an m)l es ethylene

oxi de), and Pl prfd‘YBé'ﬁu iy For o?nlé 9BPE availabl e
from Shel | CherlirsdarCaipsohol lamd aumtlb:tulhe dbbaﬂqblérﬂegamdepndpﬂeﬂe Mar k)

trad k: Do t ek f

a\rlgr ggrem:)f 5 nolés sfg'hy‘iog:lr#easiotﬁil0%41 c#%)g%ha[qzi‘fﬂ@]é%ﬁ%t oxy a%g% [err]
fatty al cohol \pndpylens axige ofterminatedtby | amuktoxyl. grouphe preferred -
pol y- | ower al ka1t Qrg!l%faétlﬂMﬁct IARDL A of % Leota by AEEROL

hydrophilic and lipophilic noieties the nu OXIeS w |

usual |y be fror nsed) s, }bfpwlrﬂﬂﬂ)&xjcﬁec% (ﬁ]tbeJcﬁerl‘PP“e% hi gher
al cohol, pref erpakina £é: DRH A% tdyey-anfy awtﬁyweam&hépru&@at@é&eﬂum 5

preferably contai,n at | east. 50% af, such ferye wer_ a Xy_ hi gher
al kanol . Hi ghe °r’?1ﬁ SRR egfﬁ’“?ﬂ%aﬂﬂﬂ plrde i/% rh%ro’ﬁ’o‘#?‘rg oI i d
non-i oni ¢ det eRjerrtafasan B26ur f Ao then \garmgerdfs hiaquiﬂa rmm-tiorbinsrqreo

gel ation. of theJdiqul d4 P ¥He " Chemical Company, Inc. under the
. Dobanol (Registered Trade Mark) trade mark: Dobanol 91-
- ' 5 is an ethoxylated Cg-Cq1 ‘fatty alcohol with an
' average of 5 moles ethylene oxide; 'and Dobanol 25-7 is
an ethoxylated C12-C15 fatty alcohol with an average of
7 moles ethylene oxide.
_ 'In the preferred poly-lower alkoxylated higher
~alkanols, to obtain the best balance of hydrophilic and
lipophilic moieties the number of lower alkoxies w111
‘usually be from 40% to 100% of the number of carbon
‘atoms in the higher alcohol, preferably 40 to 60%
thereof and the non-ionic detergent will preferably
contain at least 50% of such preferred poly-lower
alkoxy higher alkanol. Higher molecular weight
\_J ' alkanols and various other no;mally solid non-ionic
detergents and surface active agents may be
contributory to gelation of the liquid detergent and
consequently, will preferably | |



consequently, will preferably be omtted or imted in quantity in the
conposition of the present invention, although m nor proportions thereof
may_be- enployed for their cleaning prope&ggﬁe. Wth respect to both

preferred and {1 ess preferred non- ionic

thereln are 5.

"suchas at a carbon next to or two carbons renoved fromthe terninal

ergents the al kyl groups present
general ly linear although branching may be tol erated,

carbohy

of the straight chain and away fromthe ethoxy chain, if such branched j&/
alkyl is net nore than three carbons in length. Normally, the proportion-™
10. of carbon atons in such a branched configuration will be mnor rarely

exceedi ng 20% of
Simlarly, altho
et hyl ene oxi de chgj
in the best conb

"characteristics,

chain may occur.
generally less t
Tegitols, may be:
| oner al kylbene o
preferably | ess
non-termnally 2

the total carbon atom content of -the al kyl group.
Ubgh dmiirtetard @kl Emired mmr@amﬁtyaihythei sefipbeithien of

d I
Lol e S e e
thareaf @y orrployed nfier tbemecéteayxlmqe Peopdg tiires.he
WiltH Sespeit ed b¥H Yore FB.Ea g.#&&%%g%?&é%%%éﬁ' S,

han 20% but, as is_.in the case “menti one
get erﬂeg'd; ma&rlaﬁy|wm.%e$enbr5§eﬁ?mname
Yeteralaly, 1ihest| %uauabhybbanbnsagt hag B@%éhléi:ﬁ@fedf}nd
en r Qpor

s¥h LS8 SOk ol Ge R 881 SF PLOPSLELITS Yemaved fram -

deter gent t han mgpd QQﬁgﬂp%‘healaﬁe if such branched alkyl is not more

10.

15.

20.

than three carbons in length. Normally, the proportion
of carbon atoms in such a branched conflguratlon will be
minor rarely exceeding 20% of the total carbon atom
content of the alkyl group, Similarly, although linear
alkyls which ere_terminally joined to‘the_ethylene oxide
chains are highly preferred and are considered to result
in the best combination of detergency, biodegradability
and nOn-gelling characteristics, medial or secondary
joinder to the ethylene oxide in the chain may occur.

It is usually in only a- minor proportlon of such alkyls,
generally less than 20% but, as 1s in the case of the

' mentioned Tegltols, may be greater. Also, when

_propylene oxide is present in the Yower alkylene oxide-

chain, it will usually be less than 20% thereof and

preferably less than 10% thereof.

25.

30.

When greater proportlons of non- termlnally .
alkoxylated alkanols, propylene oxide- -containing poly-
lower alkoxylated alkanols and less hydrophile-lipophile
balanced non-ionic detergent than mentioned above are
employed and when other non-ionic detergents are used
instead of the preferred non-ionics recited herein, the

‘I over al koxyl at et¢hel kewpiisnadndadzen hyfirtdphi $eraighphchaibaandcavapofironni

9
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%nployed and when other non-ionic detergents are used instead of the

_preferred non-ionics recited herein, the 30« product resulting may not
dave as good detergency, stability, viscogify and.non-gelling properties as
the preferred conpositions but use of the viscosity and gel controlling

" conmpounds- of the present invention can also inprove the properties of the
detepgents based on such 5. non-ionics. |In sone cases, as when a higher
mohgeul ar wei ght poly |ower al koxyl ated hi gher al kanol is enpl oyed, often
for its detergency, the proportion thereof will be regulated or linmted as
‘in accordance with the results of various experinments, to obtain the 10.
desired detergency and still have the product non- gelling and of desired
viscosity. Also, it has been found that it _i,s. only rarely.necessary to
utilise the hi ghePSRIHUERE T g1 THon-1¥hi RaVF of 5L 2P S8EeF dEREY -
properties since tdtmhrleity s evisonsibyi asd desorgdddin§ prbpeeitiear es the

excel | ent "det er geiy ek I Udn A Yon PHE badd 'S A Vo 1y hindlesis o

viscosity in the .I"I qui tergent- w thout gelation at | ow tenperatures;

M xtures of two oCot=® btingeaampeerds brEhemresenth M¥enbonsean tsen
sonme cases advant Fggfirciad i Fropertiiied WYl the tdetdisfedis BEdedl & US@Sh AS
ment.i oned agove, t he structureIof t he | iquid non-ionic @u%%?ctanti%ﬁy be
optimsed woth re§SPTXO81GTeai r I18aFEBR CASER ' BRgHReAnG LoFfsFumahssiiar .

| i near versus br awetigihtcpeailys )l cved Bidaxyclatehthigike?@alkanbbtis buti on of

al kyl ene oxi de unigisy1 o24,8¥teh for its detergency, the proportion
' ' thereéof will be regulated or limited as in accordance
(% ' with the results of various experiments, to obtain the
- 10. desired detergency and still have the product non-
gelling and of desired viscosity. Also, it has been
‘found that it is dnly rarely necessary to utilise the
jhigher_molecular_weight non-ionics for their detergent
properties since the preferred non-ionics described
15. herein are excellent detergents and additionally, permit
the attainment of the desired viscosity in the liquid
detergent without gelation at low temperatures.
Mixtures of two or more of these liquid non-ionics
_ can also be used and in some cases advantages can be
20. - obtained by the use of such mixtures. |
' As mentioned above, the séruchre of the liquid _
non-ionic surfactant may be optimised with regard to
their éarbon chain length and configuration (e.g. linear
versus branched chains) and their content and
25. distribution of alkylene oxide units. Extensive
research has shown that these structural characteristics
can and do ha—v'e prbfound effect on such properties of
the non-ionic as pour point, cloud point, viscosity,
: gelling tendency, as well, of course, as on detergency.
30.



research has shown that these structural characteristics can and do have
prof ound effect on such properties of the non-ionic as pour point, cloud
point, viscosity, gelling tendency, as melz f course, as on detergency.
30, Typi cal |y, mpost commercially avail abl'e non-ionics have a relatively
| arge distribution of ethylene oxide (EOQ and propyl ene oxide (PO wunits
and’of the |ipophilic hydrocarbon chain length, the reported EO and PO :.
coﬁtents and hydrocarbon chain | engths being overall 5 aver ages. Thlggj
"pol ydi-spersity” of the hydrophilic chains_and |ipophilic chains can have™
- great inportance on the product properties as can the specific val ues of
t he average val ues. The relationship bet ween "poly- dispersity" and .
specific chain I engths wit groduct 10. properties faor a well-defined

non-ionic can be shO\AHYB}‘:FIJr }oPPEFi ﬁ@mﬂﬁfﬁli’&llyt p¥aidal ke man-fonies | es
of non-ionics avhakvabhertlamilrd Xy shafipé rdi i bdtitobwf atitere Ed&Ni CS

narrow £0 15, GRat riad pEtPEnaRRaga rne (B)cheAF o REPa Ro [ o8 gven in
Tabl e 1 -bel ow. ThBppphiRdc hydrocahan Rhiain 1lengt® outhéPaiego=d EO and
Content _ Pbeééﬁt nts ané%?§&?58a}b%§réﬁafyriéﬁ&@ﬂ% B8ing overgllg'
<-2 225 BUrfact ant Nt . 8
Surfactant>T9 averages. This "polgdispersity" ofgghe hydrophilic
chains and lipophilic chains can have great ihportance :
on the product-propertiés as can the specific values of
the average values. The relationship between "poly- e
dispersity'" and specific chain lengths with product et
10. properties for a well-defined non-ionic can be shown
by the following data for the "Surfactant T" series of
non-ionics available from British Petroleum, The
Surfactant T non-ionics are obtained by ethoxylatlon of
secondary Cq3 fatty alcohols having a narrow EO
15. distribution and have the physical characteristics given

in Table 1 below:

TABLE 1
, : EO : Pour Point = Cloud Point
20. Content .. (%c) (1% soln.) |
- (%) W
. Surfactant TS5 = 5 : . <=2 <25
 Surfactant T7 7 | -2 38
Surfactant T° 9 : c 6 58
25.  surfactant T12 12 20 88

To assess the impact nf EO dis!ribution, a
“"surfactant T8" was artifically prepared in two ways:
a) 1:1 mixture of T7 and T9 (T8a);
30. |



i
25. Surfactant T12 12 20 88 To, assess the

i npact of EO distribution, a "Surfactant T8" artifically prepared in
EWO ways: a) 1:1 mxture of T7 and T9 (T8a? 30. b) 4:3 m xture of
T5 and T12 (T8b). The followi ng properties given in Table 2 bel ow were
found: TABLE 2 5. EO Pour Poi nt Cl oud Poi nt Content

[ere ' (1% soln.) [err] Surfactant T8a 8 . 2

48 Q9> Surfactant T8b 8 15 <20 From these
results, the follow ng general observations can be made: 15. . 1.

T8a corresponds closely to an actual surfactant T8 as it i nterpolates wel |
between T7 and T9 for both pour point and cl oud point. 2. T8b is highly -
pol ydi sperse and woul dype g its high pour
poi nt 20. and | ow cl g;u)d pglﬁﬂéér{r:pdegkzta%fr ZITSS”‘%% %lé:ee%@,\‘pert i es of T8a

.are.basically additive between T7 and T9 whereas foor T8b the pour point is
close to the | ongThe fh»a.lm:m(:.'liilé)pr\’id”tjéz@.:ifé'.t!a Il PPITpIE £! %;tbe .
short . EO chain (T é % The V|scoéf%|es of:the Sur actan'?'v
non-ioni cs were me Y083 at 20@6 30@6 40% 50% 60% 80% and 100% non-

TABLE 2
5. _
EO Pour Point Cloud Point
Content (°c) (1% soln.)
N | " (°c)
N . Surfactant T8a 8 _ 2 ' ' 48

10. Surfactant T8b 8 15 <20

From these results, the following general
observations can be made:

15. 1. T8a corresponds closely to an actual

surfactant T8 as it interpolates well between T7 and T9
- for both pour point and cloud point.

2. T8b is highly polydisperse and would be
‘generally unsatisfactory in view of its high pour point

20. and low cloud point temperatures.-

3. The properties of T8a” aré basically additive
between T7 and T9 whereas for T8b the pour point is
close to the long EO chain (T12) while the cloud point
is close to the short EO chain (T5).

25,  The viscosities of the Surfactant T non-ionics were
 measured at 20%, 30%, 40%, 50%, 60%, 80% and 100% nop-
~ionic concentrations for TS, T7, T7/T9 (1:1), T9 and T12

at 25°C with the following results given in Table 3
below (when a gel is'obtained, the viscosity is the

30.



lonic concentrations for T5, T7, T7/T9 (1:1), T9 and T12 at [err] with the

followng results given in Table 3 bel ow (when a gel is obtained, the
vi'scogsity is the 30. Binghantviscosityi. TABLE 3 Non-ionic 3 _
Viscosity (nmPa.s) type T5 T T7/T9 T9 - T12
5. Non-ionic 100 36 . 63 61 ' 149 : 80

65, 7 104 112 165 10. 60 750 .
78 188 239 32200 50 4000 123 233 N/
634 89100 40 2050 96 149 211 187 30 i
630 58 38 27 20 - 170 78

28 100 15. Fromthese results, it may be concluded that Surfactant. T7

is less gel-sen

nor eover,

does not 20.
structure. Alth

chai n.

10.

15. .

20.

25.

30.

the m Xtu

Sb£h§ ﬁpg$7£ &%$ .19 is less gel-sensitive than T12;

"(T8) does not gel, and its viscosity
exceed 233m mPa.s. T5 ZABLE13 do not formthe same gel

ough not w shing-to be bound by any - particular theory, it is.
pr esuned that th se esults may be accounted for . the foII n

hypot hesi s: Non-1on @"Viga %\)ol une of
t he EO chai n |s al bppe the saneT&s the dedyna‘ﬁh/@&/ol urre 01’1"& he f &t

Surgc act anﬁoﬁnkgﬁghes can

Onifor T5: with only 5 EO t

%
100 36 63 61 149

.80 65 104 - 112 165

~ 60 750 78 188 .  ° 239 32200
50 4000 123 233 _ 634 89100
40 2050 96 149 211 187
30 630 . 58 38 27
20 170 78 . . 28 100

From these results, it may be concluded that
Surfactant T7 is less gel-sensitive than TS5, and T9 is
less gel-sensitive than T12; moreover, the mixture of
T7 and T9 (T8) does not gel, and its viscosity does not
exceed 23% m Pa.s. TS5 and T12 do not form the same gel
structure.

Although not wishing to be bound by any particular
theory, it is presumed that these results may be
éccounted for by the following hypothesis:

| For T5: withonly 5 EO, the: hydrodynamlc volume of
| the EO chain is almost the same as the hydrodynamlc
volume of the fatty chain. Surfactant molecules can
accbrdingly arrange themselves to form a tamellar

structure.

9



%ccordingly arrange thenselves to forma | anellar structure. 30. For

T12: wth 12 EOQO the hydrodynam c volunme of the EO chain is greater than
that of ;the fatty chain. Wen nolecules try to arrange thensel ves together,
an interface curvature occurs and rods. are dﬁfkined. The superstructure . is

t hen hexagonal; with a longer EO5.. =~ chain, or wwth a higher hydratation,
the~jmterface curvature can be such that actual spheres are obtained, and

t he gt rangenent of the |owest energy is a face- centered cubic latice.. From
T5 to T7 (and T8), the interface curvature 10.  increases, -and the energy
of the lanmellar structure increases. As the lanellar structure | ooses
stability, its nmelting tenperature is reduced. FromT12 to T9 (and T8), the .
interface curvature decreases, and the energy of the hexagonal structure

15.  increases (rods DERBrE!® gdgerthnt? FQgdme hudnadynamic i volugsi Pfty
occurs, the structthie p®l Ehagnt eBPgkahtee thadl tRaktedfCede ButhaycCcadlinl8
appears to be at the critjcal poipt af which the lamel]ar structure is
dest abilised, i.e."R)® MO ﬁ%uﬁgia BRaFo FIRRYT LhemsD V?Et%?ﬁﬁ €EnodBh
and no gel is obt aimteirface nouavatierenoccunsfand, rads08rsobbtadnedi Tshe |
nal oo £y ifettRctile L1E SUPISLUUILG TOHLER 90 Lol By
the nol ecul at* wei dHtagly A HEh a higher hydfatation, the interface
curvature can be such that actual spheres are obtained,
and the arrangement of the lowest energy is a face-
centered cubic latice. _ _
-/ ' From T5 to T7 (and T8), the interface curvature
10. increases, and the enérgy of the lamellar structure
incréases. As the lamellar structure looses Stability,
its melting temperature is reduced.
From T12 to T9 (and T8), the interface curvature
decreases, and the energy of the hexagonal structure
15. increases.(rods become bigger and bigger). As the loss
in stability occurs, the structure melting temperature
is also reduced. ' .
| Surfactant T8 appears to be at the critical point
at. which the lamellar structure is destabiiised, i.e.
20. the hexagonal structure is not;yet:stable'ehough and no
W . gel is obtained during dilution. In fact, a 50%
' solution of T8 will finally gel after two days, but the
superstructure_formation is delayed long enough to allow
. easy water dispersibility. | |
25. " The effects.df the molecular weight on physical
.pfoperties of the non-ionics were also considered.
Surfactant T8 (1:1 mixture of T7 to T9) erhibits a good
‘compromise between the lipophilic chain (Cy3) and the
hydrophilic chain (EO8), although the pour point and
30. '



properties of the non-ionics were also ﬂgasidered.'Surfactant T8 (1:1
mxture of T7 to T9) exhibits a good co om se between the lipophilic
chain (C13) and the hydrophilic chain (EG), although the pour point and
30. - maxi mum vi scosity on dilution at [err] are still high. The

equi val ent EO conprom se for Cl0 and C8 lipophilic chains was al so

det erm ned. using the Dobanol 91-x series from Shell Chenical Co. which are

ethoxylated derivatives of [err] fatty .al cohol s era d Al fomg
(Regi stered TraFdmway RiseRREIEYs QR gs“?/"rfo‘rf?%'bc?oé i TH a?"eic'tf k&%‘]at ed L4
deriatives of [ermhef @iduivallemvlED (comprgeiseridy ;Cl1amnnd e8d y represent
the EO wei ght percentage. next T t Y.

characteri st 3PP Aﬁ‘}?ﬁﬂ? i fagén% ‘f%%ano{ﬁ%l ‘pgl ?I %ﬂé&a#%%iﬁoﬁ Max
Non-i oni ¢ 91-x sef@es Anom Rliekl Ghemiral ﬂ%c%hi%@?ﬁent [err]

Point . on dil on \ er mPa. s .
Alfonic 610-S e Qs@e% )derlvl%tives of ¢§Lé{, fé%’éa%g%@%ﬁ. ’ 612) 50

4.4 -4 (averager Cqg); 34 ggbgor[jfﬁ)amﬁpggqtgred Trade-Mark) .3 :
33 %9%L§D§é¥¥855¥&6ﬂ'Conoco which are ‘ehoxylatéd = 126 (50%)
gggﬂg: gi g %%fﬁ(ﬂ |(§5 aﬁlbﬁ |fatty ajlcohols &axgera e[@b?nol 8& > and
x and y represent the EO weight percentage.
" The next Table 4 reports the physical
| characteristics of the Alfonic 610-y and Dobanol 91-x

series; ' : : | v
' | | TABLE 4 -
: : Max.
Non-ionic "EO  Pour Point Cloud viscqsity
Content  (°C)  ~ P%int on dilution

(Avg.) _ (°c) (%) at 25°C

_ : _ - (mPa.s)
Alfonic 610-50R = 3 . =15 Gel (60%)
'Alfonic 610-60 4.4 -4 41 36 (60%)
Dobanol 91-5 5 -3 - 33 Gel (70%)
Dobanol 91-5T 6 +2 55 126 (50%)
Dobanol 91-8 8 +6 81 Gel (50%)
Dobanol 91-5 and Dobanol 91-8 are commercially avail- N

able products; Dobanol 91-5 topped (T) is a lab sacle
product: it is Dobanol 91-5 from which free alcohol
has 'been removed. As the lowest ethoxylation member_s
' are also removed, the average EO number is 6. Dobanol
91-5T provides the best results of Cio0 lipophile chain
as it does not gel at 25°C. The 1% cloud point (55°C)



“abl e pr.oducts;

Dobanol 91-5 topped (T) is a lab sacle product: it is

Dobanol 91-5 fromwhich free al cohol has been renpbved. As the | owest :
:ethoxyd ati an nenbers are al so renoved, the iggrage_EO nunber is 6. Dobanol

91- 5T provides the best results of [err]

hile chain as it does not gel

at [err] The 1% cl oud point [err] S hlgher than for surfactant T8 [err]
Tth S presunably due to the | ower nol ecul ar weight since the m xture

py is higher. A fonic 610:60 provides the best results of the C8
_Iipophile chain series. A sunmary of the best EO contents for each tested

- 5. | i pophilic chain length is provided in the followi ng Table 5: TABLE
5. Max. Non-ionic C No. EO Pour d oud viscosity 10.

No.  Point  Poigg higneglEﬁahOEokegﬁLfﬁé%ﬁﬁel&s)(@%@c@t 2§Q§é[§ r]
(mPa.s) Surfactant T8 bi g banol
91-5T = 10 pgesumably due t85the 1°Y?E T%é@&uéér weig 6n?&n6fo
8 4.4 -Mixturedéntropy 38 hﬁ@ﬂérFrOmlfbmSCdGIQPGOhpré@hﬂesnﬂge

conelusi ons, wer o begehedh FOUToPoLRbSc, o blon IO LROLE URLECUI 2" vel on

decreases its pour poin

ecreases

poi nt of Dobanol 91- 57Acawmherycesubhedbéest B9 chethnghefOpOE§dhspestedy

This was algso
i ncreases the

N7 . _
10.
1s5.
_20'.'

Y
25-

30..

nOtlEﬁQpﬁQllZSéhQQﬁ I%Qgth €s ﬁP@vQH@HnLHOEH@Vﬁ&fié%iﬁg
POUL BP M:
TABLE S .
C _  Max.
Non-ionic C No. EO Pour Cloud viscosity
No. Point Point on dilution
(°C) (1% soln.) (%) at 25°cC

o S _ - {°c) (mPa.s)

Surfactant T8 . 13 8 +2 48 223 (50%)
Dobanol 91-5T 10 6  +2. 55 126 (50%)
Alfonic 610-60 8 4.4 -4 41 36 (60%)

From this data, the following conclusionsrwere reached:

Pour points: .as the non-ionic molecular weight
decreases, its pour peint.decreases too. The relatively
high pouf point of Dobanol 91-5T can be accounted for by
the higher polydispersity. Thie wge also noticed for

.T8a and T8b, i.e. the_chéin polydispersity increases the
pour point. _ _

Cloud poihts' theoretically, as thé number of.
molecules increases (if the molecular weight decreases),
the mlxlng entropy is hlgher, so the cloud point would
increase as the molecular weight decreases. It is
actually the case from Surfactant T8 to Dobanol 91-5T
but it.hés not been confirmed with Alfonic_610-60. Here



d oud points: theoretically, as the nunber of 25. nol ecul es i ncreases

(if the nol ecul ar wei ght decreases), the mixing entropy is higher, so the

cl oud point would increase as the nDIecuEs& |ght decreases. It is

' actually the case from Surfactant T8 to nol 91-ST but it has not been
confirnmed with Alfonic 610-60. Here 30. it is presuned that the )

| i pophi |i ¢ hydrocarbon chain pol ydi spersity is responsible for the - L
theoretical |y too |ow cloud point. The relatively |arge amount of Cl0-EO =~
- present reduces the solubility. Mxinmmviscosity on dilution at [err] nong
of 5 these non-ionics gel at [err] when they are diluted with water.
The maxinum viscosity decreases sharply with the nolecul ar wei ght. As the

non-i oni ¢ nol ecul ar r S h fif

hydr ogen brldgesie {%f%g$%na§§I§?§€ h flhn gég cl%k§@5%$ﬁ§§gaéﬂ¥in

i onics are not sn¢lzéu§pessltxUnaryeﬁﬁgnsngle fioai the tBepzetdcaililanltoo
concentration (M éioﬁ&OpBiHJE; aﬁlﬁ’earéié!€1§ﬁ|l'§vt 1QhgeManfb il Bbﬁdﬂdnﬂdad

detergency woul d be obtai ned under aundry . condltlons Wth this

i nfor mation, thePPPEeRRtTE 9@ﬁ§o?§e1§°i“L&6hFVnued their studies on the
effects of the | ow noMegiman w&sgbblaypbnpaumutﬂamnwuﬂz$903nJdahe of

r heol ogi ¢ pro &S n e en cleani C si,t.l.ons.
These stu? | es rgﬁe% dné)% {'J"\"\ﬁég ?g B%ggl Eﬁ' e%t ngvgfet ﬁglb’%[?%)ﬁ'&% of
t he 20. conposvaten. aﬂaia)maatmmmnmdegsg’eyodegeeasem bhakpa yowidkdi rtg:ea
short chain hydnpepel@ParewdighROUl ALBehdi Adn@ionic molecular weight
decreases, the less efficient become the hydrogen

bridges. Unfortunately, too low molecular weight non- o/

10. ionics are not suitable for laundry washing: their
micellar critical concentration (MCC) is tco high, and a
‘true solution, with only a llmlted detergency would be '
obtained under practical laundry conditions.

With this information, the present inventors

15. continued their studies on the effects of the low
molecular weight amphiphilic compounds on the
rheological properties of liquid non-ionic detergent
éleaning compositions. These studies revealed that
while 1t is poss:.ble to lower the pour point of the

20. composition and obtain some degree.of gel inhibition by
using a short chain hydrocarbon, e.g. about Cs,,w1th a -
short chain. ethylene oxide substitution, e.g. about 4
moles, as amphiphilic additive, such as Alfonic 610-60,
these additives do not siQnificantly contribute to the

_25° overall laundry cleaning performance and still do not
exhibit overall satisfactory viscosity control over all
normal usage ccnditions. _

‘The present invention is, therefore, based, at

least in part, on the discovery that the low'mblecuiar

30. '



*Short chain, ethyl ene oxide substitution, e.g. about 4 noles, as
anphiphilic additive, such as Alfonic 610-60, these additives do not
Significantly contribute to the 25. ovezgr | aundry cl eani ng performance
and 'still do not exhibit overall satisfact@ry viscosity control over al

nor mal usage conditions.. The present invention is, therefore, based, at
Iea&t in part, on the discovery that the Iom/nDIecuIar 30. wei ght

t Fhl i tc C?ertit ¢ \&lm t rldllbﬁ mrp%\ﬁﬁied,{ﬁic}:r?e:t?ﬂ%f%&ssweﬁé@nt@al
structure to et’ho a e and/or_.prapoxyl at.e y..al co n-ipnic
surfactants but %ﬁ?@ar%*’% %'r set[r]'é‘?’ﬁnf%’h%ga | ow
cont ent of aIkybmmdonuphopoxyiaﬂﬁdnﬂaﬁty(naahhomuﬂon-iunindsumfmatdnts
(about 1 to 4 E i ks I t S(isEopity
control and. gel gi Ehldlgﬁqt‘%hn&%g;ee@s?ﬁg h@q}{&é{}?ﬂé}{c} cﬁ'yn%l?oinél/cé%% tk axtive
cl eani ng agent sanfha@ Jiost eontendomfr (ﬂﬂkmrwlcb’giedeu i e tetrhy kemphi philic
conpounds used - igx sidae a&'d?%%ntpfdp%@d&%ﬁ% by, ey ef B/ BdSd PEd OW ng

general fornula: [err]. where R répresents a [err preferably [err
especi al |'y pref ®eapmplesule ) Funstion, /f finctivainas \[Je?qqsﬁmworg#wp R

represents a hyéhagglua.tmmlwlban@h@éntwm w@fﬁr@ﬁd/ rfodWiwgen at om
and n is a nunber f fron1§pout tq 4 ar)ref erably 2 to 4 on average.

Preferred exanplsé’§ 3F % A& c&‘rﬁ?ﬁ\m ounds i ncl ude et hyl ene
gl ycol nonoet hyl eth&he viscosity-controlling and gel-inhibiting

amphiphilic compounds used in the present invention can
be represented by the following general formula:

N\
R'

' RO(CHCH,0) ;H

where, R represents a C4-Cg, preferably C5-Cg
- especially preferably C, to C4, and particularly C,
élkyl group, R‘ represents a hydrogen atom or a methyl
group; preferably a hydrogen atom; and n is a‘numbef of
from about 1 to 4, preferably 2 to 4 on average.
| Preferred examples of suitable amphiphilic
compounds include ethylene glycol monoethyl ether
(C,H5-0O-CH,CH,0H), and diethylene glycol monobutyl
ether (C4H9—O-(CH2CH20)2H).. Diethylene glycol mono-
butyl ether is especially preferred and, as will be
shown below, is unlquely effective to control
viscosity.
While the amphiphilic compound, particularly
diethylene glycol monobutyl ether, can be the only
viscosity control and gel inhibiting additive in the



" [err] and diethylene glycol nonobutyl ether [err] Diethylene glycol nono-

butyl ether is especially preferred and, as will be shown below, is
'unléuely effective to control viscosity.¢« 'Ie t he -anmphi phi | i ¢ compound,

particul arly diethylene glycol nonobut yl , can be the only viscosity

control and gel inhibiting additive in the ~conpositions of the present

i nvention-further inprove- nments in the rheol ogical properties of the

anhlydgI ous ||qbk;:1&uﬁ8§it96h§ s8I tRet prbseatd Anvienior: Fhrith 3D tiddgrairdy
including in the

t tant whi oF
has been nDdlfT%ﬂ fo Boh%%rFhﬁoipgécﬂggg%gyﬁgﬁﬁﬁﬁg%&hé&@bcd§¥%fm'agty !
‘havi ng a free Lhqbbdyhon+bopicssubfastantacomposdttiensofcan En- i oni ¢ :

surfactant and ﬁtgi?ﬁx&%g%%aaﬁﬁgdmn%%r 9.5%%'1%'1% I PRI U

conpound haV|ng an acr di este
phosphor ous ace$l @nﬂoanlgpkﬁnéurfﬁ§ ép§cW6é€§ Pﬁsthge@bﬂmmikﬁkﬁﬁ-sﬁ?tlsh

Pat ent Appl i catbQpdee §5§9334hy§96k9h. Yeou 1%%54>oft ke for e iepoxyl group
nodi fi ed non-ioni ¢ surfactants a characterised as .

pol yet her car bRAYyiRg %c?ﬁ?e FEHPPFXE 95°¥8M65“Fﬁeaﬁé &SY/E ch the
liquid non-ionbEe éon@ﬁ-ﬂogﬁb suirfagshat. andha @ougnarm@&maSkemcmdhpound can

o o decrase JREEl BEEaeoL3HiEe BRMkhl Wb aPay i

wi t hout a corr% gcrease y a
Sui't abl e polyea©t¢1cara@ﬁygreuaelaycboﬁﬁaanpargﬁedpﬁﬁgecfCﬁhe fornula

phosphorous acid and an alkanol. -

As disclosed in the co-pending British Patent o
ApplicationNo. 8509084, Serial No. 2158454, the free &/
carbokyl group modified non-ionic surfactants, which

may be broadly characterised as polyether carboxylic
acids, function to lower the temperature %ﬁuxpiqgughgml
liguid non-ionic forms gel w1thayater. The ac1d1c‘
can also decré&ase 2 el J.

peéyetherLdispersions, aiding in their dispensibillty,
without a corresponding decrease in their stability
against settling. Suitable polyether carboxylic acids

contain a grouping of the formula:
(-OCHZ-CHZ-)p+0-TH-CH2-)q-Y-szOOH

R '_\

‘where R2 represents a hydrogen atom or a-methyl:grbup,



ferr] where [err] represents a hydrogen atomor a methyl group, Y
represents oxygen or sul phur, Z represents an organic linkage, pis a
905|t1ve nunber of from about 3 to about d gis zero or a positive
nunber of up to 10. Specific exanples incl Jthe hal f-ester of. Plurafac
RA30 wi th succinic anhydride, the half ester of Dobanol 25-7 wth succinic
anhydride, and the half ester of Dobanol 91-5 with succinic anhydride.

| ns&gad of a SUQC'r@Ifre%‘éd%s?‘Wérﬂ%r (Ed”@éhtppl yzlaf@&i‘déé&téicéﬂso%amc

I des nay ac‘é’hl‘rﬂ %. mal ei ¢, .aci d EI(;%EH drid 8 taric acid,
nalonlc aci d, %uﬁ S GhBRFitd YR inpm RRRY B° citric
acid. Further NDiahout 5 dridkadas gemo her us gebs Stive amxméneroftthpoabher or
ur et hane |inkag V. C t ange, to form
an- et her Ilnkagg% thgprg%%ﬁ(?meg&sﬁﬁf @nﬁﬁﬁrée)c/&o tst?%gf aéﬁ% g strong

base (to convertP]Jmﬁae R wichsureinrogniiydride; dthe)halil ester

reacted with a ﬁ@&%'éﬁﬁ%i@ﬁlﬁ.{b&%ﬁ'ﬂ WAEELAL, s Qe half
chloroproplonlc aC| e correspon brono conmpound. us, the resul
ting carboxylicef&HeF o it 9§§i§4aﬂh¥§¥9¢3ﬂs Instead due
of a non-ionic sjfrfaac‘stuwn(i@w arcelran\a&ihya‘naié,erdam ycatrB&BFESENt S

A T L e s R "s#ay”e‘é%‘q"mm 28 218N oxvgen
(or sul phur) of mﬂeifa)tamhiydxdid"eactglymarﬂg/ aveiah,s i lamic rdeidensumecinhkage
such as an oxyggRi@OnideHa1dd d¥4e pHt1fe anhydride, or citric
acid. Furthermore, other lihkages may be used, such as '
o/ ' "ether, thioether or urethane linkages, formed by
' conventional reactions. For instahce;'to form an ether
- linkage, the non-ionic surfactant may be treated with a
strong base (to convert its OH grbﬁp to an ONa group
for instance) and then reacted with a halocarboxylic
acid such as chlo:oacetic'acid or chloropropionic acid
or the corresponding bromo compound. Thus, the resul-
ting carboxylic acid may have the fcrmula'R-Y-ZCOOH,
where R is the residue of a non-ionic surfactant (on
removal of a terminal OH), Y represents oxygen or
sulphur and 2 represents an organic linkage such as a
hydrocarbon group of, say, one to ten carbon atoms _
which may be attached to the oxygen (or sulphur) of the
formula directly or by means of an intervening llnkage
such as an oxygen contalnlng linkage, e.g. a

o 0
11 . or : [1]
-C- ~°  -C-NH-
linkage. '

The polyether carboxylic acid may be produced from



0 0 or -C . -GN+ |inkage. The polyether carboxylic
~acid may be produced from a polyether which is not a non-ionic

surfactant, e.g. it may be made by_reacED wi th a pol yal koxy compound such
as -pol yet hyl ene glycol or a nonoester o noet her thereof which does not

have the |l ong al kyl chain characteristic of the non-ionic surfactants.
Thus, R may have the formula: [err] where, R2 represents . a hydrogen atom:gr

a met hyl groua, pbeye}:hecpwhaeht dsamod lay Inomnydnie salddctantf hergehain \/
term nating g u " t a al kyl
roup of R PEERRBORe Rades il ASR¥gh U LHA Sy, MElobLE

sur fact ant . [ancp ﬁayppﬁ§E§9d19®5h$@m2$&1Qn d ;anoester gr . menoethst

ethyl, propyltheyaask)wa&choa%sa%t tRve taeLldng alg P%r&%@pol yet her
conpound If present in deterg nt conposition,”.is preferably added

di ssol ved .i n FhérﬁSﬁeFéﬁtécsHﬁff Ron-Aondic QuEfartants ¢t T PatRnt

Appl i cation Naay8h@9@88heSEbraultle. 2158453, the acidic organic phos-
phorus conpound™ havi ng g aci dic -POH group can increase the stability of
t he suspensi on of builder, especially pol yphosphate builders, in the

non- aqueous |iquid non- donlc surfactant. The acidic organic phosphorus

conpound may be, f0§1(0CH-CH2)n--

_where,,Rz represents a hydrogeh atom or a methyl group,
r1 represenﬁs an alkylphenyl or alkyl or other chain _
terminating group and "n" is at least 3, such as 5 to o/
25. When the alkyl group of R1 is a higher alkyl '
group, R is a residue of a non-ionic surfactant.. as
.indieate&—ahove—R1 may instead be hydrogen or lower
'alkyl_(e;g.-methyl, ethyl, propyl, butyl) or lower acyl
(e.g. acetyl). The acidic polyether compound if
present in the detérgént composition, is preferably
added dissolved in the non-ionic surfactént.

As disclosed in British Patent-Application-No.
8509083, Serial No. 2158453, the acidic organic phos-
phorus compound having an acidic -POH group can
'increase the stability of the suspension of builder,
especially polyphosphate builders, in the non-aqueous L)
liquid non-ionic surfactant.

The acidic organic phosphorus compound may be, for
instance, a partial ester of phosphoric acid and an



‘instance, 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

scdrbbn atons, e.g. 8 to 20 carbon atons. é;% ecific exanple is a partia
ester of phosphoric acid and a [err] to | kanol* ( Enpi phos (Regi stered
Trade Mark) 5632 from Marchon); it is made up of about 35% nonoester and
65%.di ester. The inclusion of quite snmall anobunts of the acidic organic
phesphor us conpdwohalalexch fes sus@Eisnol sivith Hasantlipopnil ¢ abl e

agai nst settli d| r HoTelVIgr1e] %ﬁﬂr;reg) a result
of increasing ?%lg@y&le 'va e% E sgr;spen5|e'ﬂ "?%u%) SCF ehses 178 plastic
viscosity. |t atomsol igad & Ha QQNPQRQPQﬁaQQRSGC|d|C phosphor us conpound
may result in the fof gydcaF i e’g{gmpgjé qrberag)bmlcagsm%pet ween the -PCH

portion of the nol ecul e and the surfaces .of or gani ¢_po hosphat e _
bui | der so 't hat® rdi g and @ GarF%r(E;lalacuiarfg? %&Pgecorre nor e
conpatible wit Hmdyasmed?mn&wn&aadﬂarﬂﬁﬁﬂﬁmmhmmwln pi'%)dam us
conpound may be _sel ¢ [ a in addition to
t he partial esl({.'?1 d“‘fs%p%r? sphari o?g%‘(}tae% q%‘iaéngoqf rHa{r%#ﬁ ohed above. Thus,
one may enploy a paﬂh%lln@mim ofh enyie |a;nadrl Enepits o 'dtﬂ:damidh:a
nono or poly- Iafq_,r I hotdt ! m yg[:l.g_l di -
or tri-ethylene gI ygtgfp%@%% gher pdgjl?“y ethylene gly coﬁ‘g% opy ene
glycol , gl ycer SiCangly mere;stalie asadnat) aattddsinon aﬁttagp giduk

remains pourable, presumably, as a result of increasing
S the yield value of the suspension, but décreases its
. : plastic viscosity. It is believed that the use of the
' acidic phosphorus compound may result in the formation
of a high energy physical bond between the -POH portion
of the molecule and the surfaces of the inorganic'pOIYe
phosphate builder so that these surfaces take on an
- organic character and become more compatible with the
non-ionic surfactant. |
The acidic organic phosphorus compound may be
selected from a wide variety of materials, in addition
to the partial ester of phosphoric acid and alkanols
mentioned above. Thus, one may employ a partial ester
of phosphoric or phosphorous acid with a mono or poly--
hydric alcohol such as hexylene glycol, ethylene
glycol, di- or tri-ethylene glycol or higher poly-
ethylene glycol, polypropylene glycol, glycerol,
sorbitpl or mono or diglycerides of fatty acids, in
" which one,jtwo or more of the alcoholic OH groups of
the molecule may be esterified with the phosphorous
acid. The alcohol may be |



whi ch one, two or nore of the alcoholic OH groups of the nolecule may be
esterifi'ed with the phosphorous acid. The al cohol may be a non-ionic
surfactant ,such as an et hoxyl ated or ethoxyl at ed- propoxyl at ed hi gher

al kanol., hi gher alkyl phenol, or higher alkyl anide. The -POH group need
not be bonded to the organic portion of the nolecule t hrough an ester

| i nkage; instead it may be directly bonde carbon (as in a - -
phosphoni ¢ acid, such as a polystyrene in gé? sone of the aromatic r|ng§ﬂ/
.carry phosphonic acid or phosphinic acid gou or an. al kyl phosphoni c

acid, such.as propyl or |auryl phosphonic acid) or may be connected to the
carbon t hrough ot her .intervening |inkage (such as 10. . | i nkages through O,

Sor Natons). Pj e:i&ﬁabdaﬂmtmsaéb@ﬂtp@@&@hséusnaéeﬁbﬁ nalted@ ok the

organi c phosphorus CO d.is_at
S0 a or B0 s TheSHioRy bERear Braber Lavedr %ﬁ&eﬁréééﬁpol VBABheR 4Ky L,
al-so and pref er abphyeniots onchigkerasdkydolamilde.deThegeROHbgrbder nealdt not

Typi cal “suitanl e buikdsssyl 86! Uhe: of BEneuagBLes ohNasCLHksRL98RA1N tHrBugn

Pat ents 4, 316, 81 ter-so gp
al kal i ne bui'l der %ﬁﬂ%%ﬁ@#ﬂkhnbéﬂebe HBéﬁeéﬂohﬁ pay beyflinechdyd éﬂgén¢°

conmpound ors.in adﬁafﬁéﬁﬁﬂéﬁtih(ﬁfﬁﬁo 6ﬂﬁésa@i@,aé&éh'agﬁéa?oiﬁkQXEébésin '
bor at es, phosphahﬁﬁH#E hosP gae i Ebona%eg and sil Eﬁ é D ium B
or substituted a F 1SF CORe A EGTBEL B BT SSHREFY| BRERRREPLE BF
salts are sodi um@iosphitipagpdogpbape; sorliam dkpaphbspheedicumcid, such
tetraborate, .as propyl or laurylphosphonic acid) or may be connected
to the carbon through other intervening linkage (such as
10. linkages through O, S or N atoms). Preferably,'the
carbon:phosphorus atomic ratio in the organic'phosphorus
- compound is at least about 3:1, such as 5:1, 10:1, 20:1,
30:1 or 40:1. _
The detergent composition of the present invention
15. may also and preferably does include water solubie
detergent builder salts. Typical suitable builders
include, for example, those disclosed in U.S. Patents
4,316,812, 4,264,466 and 3,630,929. Water-soluble
inorganic alkaline builder salts which can be used alone
20. with the detergent compound or in admlxture with other
builders are alkali metal carbonates, borates,
phosphates, polyphosphates, bicarbonates and 5111cates.
(Ammonium or substituted ammonium salts can also be
used.) Specific examples of such salts are sodium
25. tripolyphosphate, sodium carbonate, sodium tetraboraﬁe,_
sodium pyrophosphate, potassium pyrophosphate, sodium
bicarbonate, potassium tripolyphosphate, sodium _
hexametaphosphate, sodium sesquicarbonate, sodium mono -
and diorthophosphate, and potassium bicarbonate. Sodium
30. '



" sodi um pyrophosphate, potassi um pyrophosphate, sodi um bi carbonat e,
pot.assi um tri pol yphosphate, sodi um hexanet aphosphate, sodium

. Sesqui carbonat e, sodi um mono and diorthigﬁo hate, and potassi um

bi car bonat e. Sodi um 30. “tripol yphospiatfp (TPP) is especially
preferred. The al kali metal silicates are useful builder salts which al so
fupgtion to make the conposition anticorrosive to washing nmachine parts.

f;)gs;fm i} |2i gat '&&i(ﬁoﬂfﬂmds Ff).iét)S( 2P ¥ rm}'és&étéiéplfﬂi SfEEPER] ?!'i‘ﬂé about |
o) .8 ar referred. Patassiumsilica same. ratios can al so
be used. Anot h@ﬁ%ﬁsé"%ﬁa tik! P S ‘h%‘?ﬁ'?slnq%ﬁ ‘f?fé SRA T -YRLR ubl e
al um nf)ls! | i cat ﬂsdocﬁdncﬁidﬂld:cﬁm&(a!ﬁﬁmmmmmmimoméOmh

"yst ) : . -g . . ,
baont 1, 504 10e g mainitd BiEs SRLA. SEE R BN DELOS3S S

1,087, 477. An matdmd ebifromripfodlls tedl /363 espdaiakky abouwtant A2 tound. in

Bel gi an Pat ent 8 Faaldd es : f ; r]
wherein,x is 1,18/;25783%%% 8 toéél'. 2 ang psr%!_e %riﬁ%éf@sz %%égn? Iﬁ% to 3.5

or higher and FEdrigsaap 249 Pumeefis from0 to 9, preferably 2.5 to 6
and Mis preferably amtiheR clady WU Huideddtd dSfdl Mereid Htdl e

a1 um nost 1§ cat de A RAdIHRAR AmShdR TR KO S UL 200
m |l liequival entrysdballine and amorphous type. Various crystalline
; zeolites (i.e. alumino-silicates) are described in
_ British Patent 1,504,168, U.S. Patent 4,409,136 and
N Canadian Patents 1,072,835 and 1,087,477. An example
' of amorphbus'zeolites useful herein can be found in

Belgian Patent 835,351. The zeolites generally have
the formula: ' ' '

('MzO)x. (A1 203 )Y..(SiOZ ) z .WHzo

wherein, 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
and w is from 0 to 9, preferably 2.5 to 6 and M is
preferably sodium, A-typicai zeolite is type A or
similar structure, with type 4A particularly preferred.
U The preferred aluminosilicates have calcium ion

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

Other materials such as clays, particularly of the



gramor greater, e.g. 400 neg/g. Oher materials such as clays,

particularly of the wat er insoluble types, may be useful adjuncts in
conpbsi tioms of the present invention. Particularly useful is bentonite.
This material is primarily nontnorillonite.which is a hydrated al um nium-
siligate in which about 1/6th of the alum nium atons nmay be repl aced 5.

by magnesi um atons and with which varying s of hydrogen, sodium P
pot assi um and cal cium may be | oosely conb Z;gggt The bentonite inits norey;
purified form(i.e. free fromany grit, sand or the like) suitable for i
detergents invariably contains at |east 50% 10. ~ nontnorillonite and thus
its cation exchange capacity is at |east about 50 to 75 meq. per- 100 g of

bentonite. Parti Gywadd X‘Lr@‘cﬂftﬂﬁlédtfﬁééP%&?Sbér@sébﬁlwelﬁtﬂ&tgr Mést ern.
U S. bentonites mhlch have been_sqld as | XO-

Georgi a Kaolin C&o™ ons of (ﬁ‘ﬁets&‘%r’é“*&fbm‘?'o é%?’f ‘fl&?iﬁfes .as
described in BnIusﬁfd}uisubeﬁﬁodEEEJCJTﬁmslmnﬁenﬂuﬂEistpsﬁm£biEpt 461, 221

o te hieh can Do LrIRheRe ohn LAk e hIRA Ca S IURTRE AR o ucRe up
ot her organic anthimiT ghout Huiatdercf dhe &luminiun aatommymeoreplaced

substituteg,-amgy AT RO R T D0 Wb £E18 Swh £l - vaLPE HE 8REuReEASE! UM
et hyl ene dlan1neé§}raacetate (.EDTA), sodi,um and, potassium

nitrilotriacetat &YGOIEER 2 FPHATLt POYFSSHEhIART €kcivm, may be loosely
hydr oxyet hyl ) ni t idomddiraekt atPise béhkedital ia dftst s paliichiddX§bih etiale

al'so SU|tabIe . free from any grit, sand or the-like) suitable for o
detergents invariably contains at-least.SO% : _'KJ
10. _montmOrillonité_and thus its cation exchange capacity is
" at least about 50 to 75 meg. per 100 g of bentonite.
Particularly preferred bentonites are the Wyoming or
Western U.S. bentonites which have been sold as Thixo~
_ jels 1, 2, 3 and 4 by Georgia Kaolin Co. ' These |
1s. bentonites are known to soften textiles as described in
British Patent 401,413 to Marriott and British Patent
461,221 to Marriott and Dugan. 
_Examples.of orgénic alkaline sequestrant builder
s_aits which can be used aloifxe with the detergent or in
20. admixture with other organic and inorganic builders are
'alkalilmetal, ammonium or substituted -ammonium,
aminopolycarboxylates, e.g. sodium and potassium ethylene
diaminetetraacetate (EDTA), sodium and potassium
_ hitrilotriacetates'(NTA)'and triethanolammonium N-(2-
25.  hydroxyethyl)nitrilodiacetates. Mixed salts of these
polycarboxylates are also suitable.

Other suitable builders of the organic type include
carboxymethylsucéinates,'tartronates and glycollates. Of
special value are the polyécetal carboxylates. The

30.



‘Other suitable builders.of the organi c type i-nclude

car boxymet hyl succi nates, tartronates and glycollates. O special value are
,thq\gblyacetal car boxyl ates. The 30. p cetal carboxylates.and their
use~in detergent conpositions are describ i\n USP ‘4, 144, 226; 4, 315,092 and
4,146,495. Other U S patents on similar builders include 4,141, 676;

4, 189, 934; 4, 201, 858; 4, 204, 852; 4, 224, 420; 4, 225, 685; 4, 226, 960;

4, %33, 423; 4,30 4 S e reeur ent
Ap%%?cation nbs§°gg§§%§§? 8§g§2§¥XSE§E088§33§¥3%fR%S ﬁﬁé conpggﬁﬁ%ons of
the present inveaPPeRikiengeasLalrPFCRILERLY 180 ¥EENUNAddd 228rid 4 1S €,
may be used at agdani,Yeby4bow doeagesu.sl ipatdats’ ¥l @il 1940 HulRiHrANY
Bui 1 dor such éifécéjﬁﬁﬂa??e?igbﬁg‘x%hE%Bﬁéﬁ23%31%%“52{5@?43%:ﬁ&iyng
capacity to i nhapRR4i,A20ps8a2Rk6p68Ai;cld,226!,960hdr, B335 428 ;cdy3OQR 1564 o
formati on of an_jRsql e | ci h e u L i, | ders are
al so wel | knomma#§ ghgag(??9Var#gh§-ggagggggtgfge%prggéﬁki?%é%%F adj uvant s
may be present AppiheagaenryeORe it [ i B i i98ral desired
ApplhecatibonrY ppPdE0LE it 80gi1 481 endd@i063:3199n

properties, either of;ihdacihanabmpPbsdeibhs! b® RAkULTesERYS inlRHtA JIRY be
I ncluded in the fornulatlggglg%nor anounts of sqil suspending or anti -

redeposi ti on ag®hEsgerega BRYY SPRGRItratedyy agditbereiprgn may
car boxynet hyl - ceél ukedeathydlakypeldpyllowetibghgesl,| dtoie depliradle to
bri ght eners, e'@ﬁpﬁf&ﬁggt 3&9 phosphate builder (such as sodium
. ' tripolyphosphate) with an auxiliary builder such as a
-/ - . polymeric carboxylic acid having high calcium bindihg
' capacity to inhibit incrustation which could otherwise
| be caused by formation of an insoluble calcium phos-
phate. 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 it addi-
tional desired perertieé,-either of functional or
aesthetic nature. Thus, there may be included in the
formulation, minor amounts of soil suspending or anti-
redeposition agents, e.gq. polyvinyl alcohol, fatty
amides, sodium carboxymethyl cellulose,'hydroxypropylﬂ
U methyl cellulose, optical brighteners, e.g. cotton, and
polyester brighteners, for example, stilbene, triazole
. and benzidine sulphone compositions,-especially
- sulphonated substituted triazinyl stilbene, sulphona-
- ted, naphthotriazolé stilbene or benzidene sulphone,
. most preferred are stilbene and triazole combinations.
| Bluing agents such as ultramarine blue; eniymes,



‘pol yester brighteners, for exanple, stilbene, triazole and benzidi ne

~sul phone conpositions, especially sul phonated substituted triazinyl

std | bene, sul phona- ted, naphthotriazole l.hbene or benzi dene sul phone,

nost preferred are stil bene and triazole E% i nations. Bl uing agents such

as ultramarine blue; enzynes, preferably proteolytic enzynes, such as
“subtilisin, bronelin, papain, trypsin and pepsin, as well as anylase type,. -

enzynes, |i passrbra%amgyﬁ%tm@wawﬁﬁnwerﬁpén DICLEHELL I8N, ©. tg

tetrachl or osal cylan| hexachl or ophene; fung|C|des dyes plgnents
(wat er di sper sPEPBRL1i8re PBORAN n EXYRATN ARDIRADSHRoraRree1h A% - yel | owi ng.

agents, such agmga@isemtgped @hb]welwl 10K alsé Efpe gy ies pf xﬂaerml terésr]
al kyl al cohol mt h Cl2 oé:[t&rr fa | sul H di f |§{a Ede)uffers
col our safe su F§§§ s, rigidesy,&- ?% Rifidepe

bl eachi ng agenhexabhlckmphehesdﬂ@ngmﬁqdeéxwdynsmmpﬁgmmmtsaswahénr|ne

bl eaches and Oﬁé%ﬁ%ﬁ'ﬁ@%? r@‘gse.aqﬁeérﬂ ) %@9%}&9!,}9 odi um '

hypochlorite ( or0|socyanura avai I apf e

chlorine), andamllicbrleérloiwé-@eymt@vacﬁw O8 godine earkoxyrethyl esent ed
- by sodium and pglizalbed, PRORIZCDE 1L A U] LI LREGHIOL NopER S, gnd

potassun1nnnopersu|phate I re preferred and the
perborates, pafPi Eagathf $$ﬁﬁiﬁ%ﬁﬁ§' 4%ﬁﬁﬁﬁﬁk%343?% RutRrst |y
preferred. Thecaeb&tygaEeCQWso&sqr ee‘.eg.al:émm Icﬁbmﬁtmxxdslr&am th an
activator there&g Ult %Ie '
The bleaching agents are classified broadly, for
éonvenlence,_as.chlorlne bleaches and oxygen bleaches.
Chlo:ine bleaches are typified by sodium hypochlofite
_(Na0C1),'potassium dichloroisocyanurate (59% available
chlorine), and trichloroisocyanuric acid. Oxygen

Y,

bleaches are represented by sodium and potassium
perborates, percarbdnates'and perphosphates, and
potassum monopersulphate. The oxygen bleaches are
preferred'and the pefborates, particularly sodium
perborate monohydrate is especially preferred. -
The peroxygen compound is preferably used in
- admixture with an activator therefor. Suitable
activators are those disclosed in U.S. Patent 4,264,466
6r in Column 1 of U.S. Patent 4,430,244. Polyacylated g;;
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



‘activators are those disclosed in U'S. Patent 4,264,466 or in Colum 1 of
U S. Patent 4,430, 244. Polyacyl ated conpounds are preferred activators;
.amang these, conpounds such as tetraacety yl ene dianine ("TAED') and-
pent aacetyl glucose are particularly pref%ﬁ)%? The activator usually
interacts with the peroxygen conpound to a peroxyaci d bl eachi ng agent
i npe wash water. It is preferred to include a sequestering agent of

hi gg conpl exi ngwagwewaterl nhirki § sapyefaeesld ¢ HRRALIRN YRR

‘peroxyacid and h xide in the wash sol ution._in the pr sence of
etal ons. preSPREdSEcRiaR: EPRYCXGBH: BO¥RE 261 doPILIG: ARy ROORALESA t h

[err] ions, sucheabatonhbesWebnlshyhcpesbxyheﬁﬂKhnﬂfhwﬂeoqempbamﬁxuﬂe|s
equal to or gre %hghagsg giugﬁﬁﬁ]ahntﬂgt %c%n EO % it&gggtlof 0.1

molel/litre, g convent on efined f Srmu dg K
where K represenrefeneedqaequesbermngcagsnaﬁtarEhablef¢p énamphe the pK

val ues. for cOMP kgl bR 2En0eaPer 10AR, WkBnNEALRUNEDTAB 115, ot at ed

conditions are . respecti vel t sequest eri ng agents
i ncl ude for exafppetaph LeHitPénthns FﬁBQéeﬁéﬁﬁpﬁnéé 29934, t@ OThyl ene

triamne pentaageéaEeeCtﬁaﬁEETPAt 28Pei, hyhewateki, asifnanpédhdc BRirRigthe
Dei d(EDl TENPm oF el cBRBBLLL FERY Bl BB, SRrYRR AR g AR A AR BV
t hi ckeni'ng agenther fdrsptasapK=elogeKy Whghes#r rapreaeatsstble aguiiiliel y
divided silica gf;gxt t6/BLYnEL ”eTHBEt | gbe akample,Itnd pr ¥39 s IgJP crons
_ complexation of copper ion with NTA and EDTA at the
Y - _stated conditions are 12.7 and 18.8, respectively.
Suitable sequestering agents include for example, in
addition to those mentioned ebove, diethylene triamine
" pentaacetic acid (DETPA), diethylene triamine penta-
methylene phosphonlc acid (DTPMP); and ethylene diamine’
tetramethylene phosphonic acid (EDITEMPA).

The compositlon may also contain an inorganic
insoluble thickening agent or dispersant of very high
surface area such as finely divided silica of extremely
fine particle size (e.g. of 5-100 mlllimicrons
diameters such as sold under ‘the name Aerosil) or the
other highly voluminous 1norgan1c carrier materials

., =  disclosed in U.S. Patent 3,630,929, in proportions of
' 0.1-10%, e.g. 1 to 5%. It is preferable, however, that
compositions which form peroxyacids in the wash bath
(e.q. ‘compositions containing peroxygen compound and
activator therefor) be substantlally free of such
| compounds and of other silicates; it has been found,
for instance, that silica



~dianeters such as sold under the name Aerosil) or the other highly -

vol unmi nous inorganic carrier material$s disclosed in U S. Patent 3,630,929,
in preportd ons of 0.1-10% e.g. 1 to 5% It is preferable, however, that
‘conposi tions which form peroxyacids in the wash bath (e.g. conpositions
cont,ai ni ng peroxygen conpound and activator therefor) be substantially free
of such conpounds and of other silicates; %ﬁf been found, for instance,-.

~that silica.. .and silicates pronote the u ed deconposition of the “»r
per oxyaci d. , I'n a preferred formof the invention, s
the m xture of liquid non-ionic surfactant and solid ingredients is
subjected to an attrition type of mil in which the 5. particle sizes of

the solid ingredaagdt sidieatedpedniotd &k Widesiimd ddedhssoiEios g€ tean
average particle_size-of , .2 to 10 mcrons or even lower (e.g. 1 mcron).

Conposi tions V\hoggrafgﬁgflgéd particles are of such small size have inproved
stability agai nst sepinati prederted fogs ©Wfi thpeordintentien; Ithe el xtureali of

operation, it isqpneharrad. : [ Ly fo Sald c ' s; be high
enough (e.g. at F’gggtﬁag%&t ti%‘éocfs%c aas abr%eu? 0 ,O%?hdag'lﬁ}gé{%% pié%)t icles
are in contact wEtRiasedittrpmaltaiidinn twpe okmsk hnknr AhichHile ded.
frpmdpne ?ﬂ heEEEftﬁ.ern%&zie%n'bff ghefl goliad ingHddiendd |fravtsducsm! €y
grinding balls

o g PalL e (R b hasfes™8 bl L) S B RS 2R B\SRNLS i e
mm di anet er st easize gifi Bdtagt 0 microns or even lower (e.g. 1 micron). -
Cbmpqsiti_ons whose disperse_i_i particles are of such small o
size hév'e improvéd stability against separation or © A\
10. settling ‘on storage. | L ) o
- In the grinding' operation, it is -préferr_ed that the
propor'{'.i_on' of solid ing_red-ién_ts be high enough (e.g. at
least about 40% such as about 50%) that tljte"soi'id
'.p'artic.le_s are in contact with_-éa.'c-:h other and are not
1s. substantially shielded from one another by the non-ionic
-sﬁrfactan_t 'lli_qu'id. Mills which_gmploy grinding balls
(ball mills) or similar mobi_.'le_.gr:{nd'ing elements have
given very good results. Thus, one'may use a laboratory -
- batch _attritér'having 8 mm _diameter____st_eatit;e grinding '
20. ba.ll:s._ For la'.rgler scale work a continuously operating
mill in which there are 1 mm of 1.5 mm diameter grinding
balls working in a very small gap between a stator and a
rotof operating at a relative,ly high speed (e.g. a CoBall
mill) may be employed; when usir_ig suchamill, it is
25. desirable td pass the blend“of nbri-ionic surfactant and.
soli_ds first through a mili_ which does not effect such
fine grinding (e.g. a colloid'iriilll) t_o reduce the
particle size to less than 100 microns (e.g. to about 40
microns) 'prior to the step of grinding to an average
30. : :



20 balls. For larger scale work a continuously operating mll in which

- there are 1 mmor 1.5 mmdianeter grinding balls working in a very snal
gap .between a stator and a rotor operating ajsa relatively high speed (e.g.
a CoBall mll) may be enpl oyed; when usin E%h amll, it is 25.
desirable to pass the blend of non-ionic ctant and solids first
through -a m ||l which does not effect such fine grinding (e.g. a colloid

nroug
mlQrto reduceoﬁgftEé alaksmét Beléﬁsﬁbbﬁﬁn 60RiEESEQn§n(%hQ to about

40 crons) pri to t e st rinding to an average 30. particle
di anet er beIOM/a%QGFiﬁﬁoﬁﬁchéh% Fh 1ike continuous ball n1|| In the

. preferred heavy duty thqehé E?éﬁéﬁ?é& ﬁeavysahtyni1qﬁlahaeEée§eﬁk
i nvention, typical 5 o - tro Eébased osi tion, unless
r

0
ot herwi se speci f F28y° t%ﬂﬁslﬂ ?eHF§SSP§ é§VF8%F8%s g@ﬁ&ﬁ@&d?&°@@Férgent
bui | der, within thensa(besed ohothe1eotal66&hposmtasnabunlegé bthe@¥ise. g.

b % d -
Sbout 29,1 497 bt BYkSRRIZaE EREPLAGEEA1BRRY AR aRUELIGERR o1, O S50l ved

range of about 30 to Swspes@eﬂ éstabgent4bunédeoqbwnhhsnphbsernageabgo

i nclude m nor anpygLe Ph éb'@s@tsﬁeﬁh asasoahyéeltoesg% pelpetabb%%ezglycor
(e.g. "PEG (Registered Trade Mark) 0"), or hexylene glyco such as up to

10% prefer- abl§°uﬁ°?o 5% for exanple 0.5to 2% The weight ratio of
non-ionic surfactant Loqai@hpRie| oRprReINgG henilonic surfactant and

dissolved amphlphlllc viscosity-controlling and gel-
inhlblt;ng compound, within the range of about 30 to
w7 70%, such as about 40 to 60%; this phase may also
1 _include minor amounts of diluent such as a glycol, e.g.
polyethyleﬁe glycol (e,g.'"PEG (Regiétered_Trade Mark)
400"), or hexylene glycol, such as up to 10%, prefer- '
ably up to 5%, for example 0.5 to 2%, The weight ratio
of non-iohic surfactant to amphiphilic compound is in
the range of'from 50:1 to 3.4:1, preferably from 25:1
to 3.4:1, espeoiaily preferably from lﬂg1 to .4:1.
. _Polyether_carboxylic acid gel-inhibiting compound,
in an amount to supply in the range of about 0.5 to 10
parte—{ergv—abeut——teo—6—parts;—such—as—about—0-5—to—10
_parts (e.g. about 1 to 6 parts, such as about 2 to 5
parts) of -COOH (M.W. 45) per 100 parts of blend of
such acid compound and nonfionic surfaotant. Typic-
~ally, the amount of the polyether carboxylic acid
compound is in the range of about 0.01 to 1 part per
part of non-ionic surfactant, such as about 0.05 to 0.6
- part, e.g. about 0.2 to 0.5 part,
Acidic organic phosphorlc acid compound, as anti-



the range of fromb50:1 to 3.4:1, preferably from25:1 to 3.4:1, especially
preferably from19:1 to 4:1. Polyether carboxylic acid gel-inhibiting
conpound, in an ampunt to supply in the range of about 0.5 to 10 parts
(e.g. "about 1 to 6 parts, such as about 2 to 5 parts) of -COOH (MW 45)
per 100 parts of blend of such acid conpound and non-ionic surfactant.
Typi'c- ally, the anount of the polyether carboxylic acid conpound is in the
range of about 0.01 to 1 part per part of n nic surfactant, such as <g;
about 0.05 to 0.6 part, e.g. about 0.2 to G- art; Acidic organic
phosphoric acid conpound, as-anti- settling agent: up to 5% for
example, in the range of 0.01 to 5% such as about 0.05 to 2% e Q. about
0.1 to Suitable ranges of other optlonal detergent additives are: enzymes
- 0 to 2% especsekbyitg? agent: uplﬁa%s%,CQb&osxampiéuﬂi&t§ﬁ§ rang@Ubs 0

to 40% and pref Iy .5 W ts d suds-. ors - .
0 to 15% preferabﬁl? go SES% Q'f?hr aai' g&;@f&%ﬁt h?t?‘erﬁth ‘Egggnfs'a?id
di spersants - 0 &.15% , for exanple 0 1 to 10% preferably 1 to 5% soi

10. suspendi-ng -‘and. ggik agents -0
to 10% preferablé gﬁga%gagagpco gﬁ#gﬁfggﬁgkﬁiuﬁgl op |ca% teners and
bl ui ng agents t oRGALIRAVES agRst o SRFTMES2 a’ndi%ri’éf:er%ﬁﬂ%ﬂle%lﬁ pbko 1% pH

modi fiers ®and pHi lmi;f erGorr8516n5%1hﬂbﬂ:©&'%b|—ya@o‘h@: e Plaachidiy 15.

agents- 0%to ab 2 ref ny ngt about 25% f ex mple 2 to
20% bl each stab Pig actP9 ?a@ ach FuFeferably 0
to 10% for suppressors - 0 to 15%, preferably 0 to 5%, for example

0.1 to 3%; thickening agentsand dispersants - 0 to 15%, LJ
for example 0.1 to 10%, preferably 1 to 5%; soil -
10. suspending er anti-redeposition agents and anti-yellow1ng
agents - 0 Eg‘jo ‘preferably 0.5 to 5%, colourants,
perfumes,Lbrighteners and bluing agents total weight 0%
to about 2% and preferably 0% to about 1%; pH modifiers :
: and'pH“buffers - 0 to 5%;'preferab1y'0 to 2%; bleaching
15. agents- 0% to about 40% and preferably'b%'to'about,ZS%L
for example 2 to 20%; bleach stabflisers and bleach
activators 0 to about 15%, preferably 0 to 10%, for
example, 0.1 to 8%; sequestering agentsof high cemplexing
' power, in the range of up to about 5%, preferably about
20. 0.25 to 3%, such as about 0. 5 to 2%. In the selection of
the adjuvants, they will be chosen to be compatible with
the main constituents of the detergent composition.
_ The invention may be put into practice in various
ways and a number of specific embodiments will be
25. described by way of example with reference to the
accompanying drawings, in which: | :
'Figure 1 is three graphs of viscosity plotted
against total surfactant concentration in water for the
compositions of Example 2;
30.



exanple, 0.1 to 8% sequestering agents of high conpl exi ng power, in the

“range of up to about 5% preferably about 20. - 0.25 to 3% such as about

. 0.5 t'0:+2% . In the selection of the adjuvants, they will be chosen-to be

conpatible with the mai-n constituents of the detergent conposition. The

invention may be put into practice in various ways and a nunber of specific
andlnents wll be 25, described by way of exanple with reference to the

aqggnpanylng drawi ngs, in which: Figuure lfgiftpree graphs of viscosity :

plotted against total surfactant concentrat$on”in water for the

conposi tions of Exanple 2; 30: Fi gures 2A and 2B are five graphs of

viscosity plotted against total surfactant concentration in water for the

conposi ti ons of Exanpl . _and ur is three graphs of  vi.scosit
‘plotted against total 'ij’%%?%r{i %ﬂfgez% ‘f"hg%ﬁ:‘g? i§c3s1¥y
conposi tions of En;hgtbed-ag&instopotalosarﬁadtapErcoacEngratianeihywaeéght

unl ess ot herw se |ﬂ§i£, (a,;éadcr{%@g\f rPéi’ey3bu'+ﬁ non-aqueous |iquid
SItron aV|ng

non-ioni c 10. cl’eani n a given in Table 6
bel ow i s prepared - L.gure is three graphs of v1scosity plotted
against total surfactant concentration in water for the
5. composit;ons of Example ‘4,

-7t A1l proportlons and percentages are by weight unless
Dtherwise indicated. e ;
EXAMPLE 1 - C o
A _ ' : . A heavy duty built nonéaQueOus ligquid non-ionic
10. cleaning composition hav1ng the formula given in Table 6
below is prepared: .

15.



TABLE 6 | ngredi ent Wi ght %

Surfactant T7 17.0 Surfactant T8

17. 0 Dobanol- 91-5 Acid[err] 5.0 Di et hyl ene

gl ycol nonobutyl ether - 10" Dequest 20662

1.0 TPP NW (sodiumtri pol yphosphat e) 29. 0925 Sokol an [err]
(Cal ci um sequestering agent) 4.0 Perborate [err] (sodium perborate=
nmonohydr at e) 9.0 T.A E. D. (tetraacetYRBEBybene di ami ne) . 4, Sfbf
Enphi phos 5632 : _ 0.3 Stil ﬁ‘é o
(opti-cal brlgméﬁé#%giggs 0.5 Esperase (Registerela’%Il e r k)
1.0 (proteol ytiSuekagant Bét 787[err] 17.0

0.6 Relatin Dwsuﬁigb&éﬁﬁlwgedep05|tlon agent) 1.0 Bl ue1fqegl an

Sandol ane (dye) 0. 0075 Notes on Table 6 1 The
esterlflcailcn1q99ﬁRR% - %U%%H%I 91-5 (a [err]. fatty al cohol %ngylated
with 5 nol es ethidtnelene dp)yoel menobubyd ebhedride - the hal il0edter. 2)
Dequest 2066|:? éﬁéégq% zal't of diethylene trianne pentanethybene
phosphoric aci A copol yner of about equal noles of netha-

crylic acid andtRRINA c(2odiami treipetyphesphatadutra- |ised to ROr-8028e
sodi um sal t tfﬁﬂéﬁ&laﬁncps$%{¢aﬁéieﬁtséqeésaag§ﬁaoaqene91d and 3,616 to

_ Perborate H,O0 (sodium perborate monohydrate) 9.0
T.A.E.D. (tetraacetylethylene diamine) - 4.5
Emphiphos 56324 | 0.3 ,
Stilbene 4 (optical brightener) . _ | 0.5 o/
Esperase (Registered Trade Mark) o | 1.0

(proteolytic enzyme) _ '

Duet 787° | 0.6

'Relatin DM 4050% (anti-redeposition agent) 1.0
Blue Foulan Sandolane (dye) _ 0.0075

Notes on Table 6

1). The esterification product of Dobanol 91-5 (a
Cy-Cq4 fatty alcohol ethoxylated with 5 moles ethylene
oxide) with succinic anhydride - the half-ester.

2) Dequest 2066 is the sodium salt of diethylene W,
triamine pentamethylene phosphoric acid.



Terr] al kanol : about 1/3 nonoester and 2/3 diester. 5) Duet 787 is a
fragrance. 6) M xture of sodium carboxymethyl cellulose and
hydroxynet hyl cel | ul ose. This conposition stable,'free-flomﬁng, built,
non-gel ling, liquid non-ionic cleaning coE% ftion in which the

pol yphosphat e builder is stably suspended=¥n ‘the |iquid non-ionic
supfactant phase. EXAMPLES 2, 3 and 4 In order to denmpnstrate the effects

of (dte visco- sity cqntrol -and eI-|nh|b| agents, the variou
conposi ti ons set out8 n TébF@p? YBEE Pfef %P@g Ggpﬁ& 63% 7 bed
Surfactant T8 (€tg1E@8hciB04RA wa&ghb anhydm&d@f 8@@§£éﬁ§ﬂy'ﬁéuﬂri '
Sur f actant T9) ip. T h gyequs Ii quid non-ionic surface
active cleanlngiggéﬁtgo ggﬁﬁ g% oﬁ ?%?n& 5% © fb@b 15% or 20% of .
anphi phitic additive were prepared and mere tested at [err] or [err] and

Lerr] o different dylut baes:uat BoKBkebe pngachAlle 43t R SR 3%

total non-ionic Surfactant 2 centrat,ons,

dilution in wat€18 ¢ﬁ§a&88rt999§tté geBopeester apdoRi/3 QIGSGGI(CS ECﬂ 4)
((Al) in Table 7), ethylene gl ycol monoethyl ether (C2-EOL) ((A2) in Table
7), and diethyl ene gLycol o] yl. _ether (C4-EQR) ((A3) in Table 7). 5.
TABLE 7 Additive 5y BBFE|955E§3n6| ragrance.g type

6) Mixture of sodium carboxymethyl cellulose and
hydroxymethylcellulose.

This composition is a stable, free-flowing, built,
nbh-gelling, liquid non-ionic cleaning composition in
which the polyphosphate builder is stably suspended in
the liquid non-ionic surfactant phase.

' _ '~ EXAMPLES 2, 3 and 4

In order to demonstrate the effects of the visco-
sity control and gel-inhibiting agents, the various
compositions set out in Table 7 were prepared using the
above described Surfactant T8 (C13, EO08) (50/50 weight
mixture of Surfactant T7 and Surfactant T9) ((S) in
Table 7) as the non-agueous liquid non-ionic surface
active cleaning agent. Formulations containing 5%,

(U ' 108, 15% or 20% of amphiphilic additive were prepared

N " and were tested at 5°, 10°, 15° or 20° and 25°C for
different dilutions with water, i.e. 100%, 83%, 67%,
50% and 33% total non-ionic Surfactant T8 plus addltive
concentratlons, i.e. after dilution in water. The
additives tested were '




2A 95 Al 5 10. 2B 90

CAL ' 10, 2C 85 Al 15 2D

80+ o Al : 20 3A 95 A2

5 3B . 90 A2 10 15 3C 85
A2 . 153D .- 80 ' A2 : 20 4A
95 A3 5 4B : AB P
10 4C 85 : 3 3 15 20. 4D 1y
A3 20 The results of VISCO behavi our on dilution of each
tested conp05|t|on at each tenperature is illustrated in the graphs
attached as Figures 1-3. 25. Figure 1 gives 3 plots at 5C [err] and

[err] for the 2 0 g I at
[err] and [3??8 PofF FI&@ Eya%b E§41’§ Ag‘ts’l é‘r%l %g”g%r ?\1}231%%pl ots
at 5C, [err] anlly¢elr hohoethyd R&het e( QR EQTI({ARdndn Thbl)e MNirs 370t s
30. the total s C { hee Al | nnTaRAR
graph. Referri nﬂ%wgh?eg?&?grl W&%Yélgé%%ef S%gd%??foﬂ%v?/e)ls lsuf ficient
to inhibit gel afdeon at [err] however, in the plot of viscosity vs.

concentratiog,of non-ionic a sharp vi SCOPABRZEN@Xi mum was. observed at about

5. 67% concentration and a shoul der was observed at about 55%to 35% .
non-ionic concentration. At [err] 15% addition was necessary to avoid gel
formati on. The viscosity Additive Additive
Example s type | % o
. 2A 95 - A1l ' - 5 -
10. 2B .90 At 10 o
- 2c - 85 .. A1 15
2D 80 Al .20
38 95 A2 5
3B 90 a2 10
15. 3¢ - - 85 a2 15
3D . 80 | A2 - 20
4a 95 | a3 5
4B 90 a3 10
. ac 85 | a3 15
20. 4D g0 a3 20
The results of viscosity behaviour on dilution of each U

tested composition at each temperature is illustrated in
. the graphs attached as Figures 1-3.

25. Figure 1 gives 3 plots at 5°C, 15°C and 25°C for the -
Example 2 formulations. Figures 2A and 2B give 5 plots
at 5°c, 10°c, 15°c, 20°C and 25°C for. the Example 3
formulations. Figure 3 gives 3 plots a* 5°C, 10°C and
25°C for the Example 4 formulations. The X axis plots

30. the total surfactant content and the Y axis the viscosity



‘decreased to a mininumat a non-ionic concentration of about 83% at al

| evel s of additive addition at [err] 10. whereas at the higher
lenperature, viscosity mninums were observed for the non-dil uted

formul ations, i.e. 100% non-ionic concentrations: At each tenperature and
for each tested concentration of additive (except at 20% additive at [err])
a relatively sharp peak is seen in the 15. - viscosity existing between 75
t 0 OB% concentration of non-ionic (i.e. 25 tg 50%dilution). Referring to
Flgures 2A and 2B, for ethylene glycol no yl ether 5% additive was
capabl e of |nh|b|t|ng'gel formati on even - [e¥r] However, sharp peaks..

and/.or 20 “maxima of viscosity were again observed at each tenperature and
additive concentration, although the effects were not as pronounced as for

~ Alfonic 610-60, angh f &4 ok '5@pllcat|ons t he ﬁBXIﬁUﬂ]VISCOSItIES
especi ally at.- higher additTve concentrations and/ or gher
t enper at ur es:- coul d beziﬁ%ﬁ%%&ﬁ% ?%rF%%“ﬁ%rbl§Pru§éf°RéFeﬁﬂPné°vosﬁlgure 3

on the other hand, addlﬂfﬂof(\/e#@s n@uﬁflfépe@eake iﬁhﬂbSEOQElthb&ela\tGQSF’w
di et hyl ene gl ycol nDnobutyI €h an egat revgomg F ;rk at, oge
20% addi tive | evel HRERE L LRt AbeELihi TEueo80LY vEaotengent-ats
vi-scosity peaks an&n%ndswﬁhqrp/atmaitjsummmawaq Qbservedt abnsbout
S ean Lo Yo PRI A PLshbanaber By B U hobe
to 35% non-lonlc concentration. At 5%C, 15% addltlon
was necessary to avoid gel formation. The viscosity
decreased to a minimum at a non-ionic concentration of
_ about 83% at all levels of additive addition at 5°C-
~10. whereas at the higher temperature, viscosity minimums
were observed for the non-diluted fofmuiations, i.e. 100%
non-ionic concentrations. 'At each temperature and for
each tested concentratlon of additive (except at 20%
additive at 25°C) a relatlvely sharp peak is seen in the
15. viscosity existing between 75 to 50% concentration of
non-ionic (i.e. 25 to 50% dilution).
Referrlng to Figures 2A and 2B, for ethylene glycol
monoethyl ether 5% additive was capable of 1nh1b1t1ng gel
_ formation even at 5°C., However, sharp peaks and/or
20. maxima of viscosity were again. observed at each
-/ _ temperature and additive concentratlon, although the
“ effects were not as pronounced as for Alfonic 610-60, and
for some appllcatlons the maximum viscosities, especially
at higher additive concentrations and/or higher
25. temperatures could be acceptable for commercial use.
Referring to_Figure 3 on the other hand, there were
no sharp peaks in viscisity observed frr diethylene
glycol monobutyl ether at any temperature down to 59C at
. the 20% additive level. Even at the lower additive
30.



results which were obtained for the different additive concentrations,
dilutions, and tenperatures, but are given for 20% additive and [err]

nperature: TABLE 8 Viscosity at [err] ' Pour (Pa.sec) Poi nt
Ex: Conpositions. No wat er o~at er [err] 5 Surfactant T8
only - 1.140 1.240 5 3D 80% Surfactant T8+20%A 0. 086
0. 401 . -10 4D 80% Surfactant T8+209%8 0.195 - - 0.218 -2 2D

80% Sur f act ant 1R Y %he &E@@Qsity peaﬁsggﬁd the vi%cu%ﬁ
et'hyl ene nDnoethyI et her

a1 =
nobut ether (AB) ﬁfﬁ

A2 e
C=Afonic 61@W§%iﬁlﬁltc§l%ﬂi¥uﬁﬁxs 28°g°§6ti56n39§5(9 fynoR—-18 Pa. sec
= 218 centi- prostes) wate Chpwedi thaf BorAppthest the B8-EB23U94¢ B2- al No.

2169613 from w Qﬁﬁigtﬁresent application is divided clains |aundry
conposi ti ons. o°tlaimto |aundry conpositions herein. CLAI VB
1. A non-aqueous Theufeﬂh¢wmm¢H@abbepasi8|nepuhsehtatipeupﬁbkheat

tenperat ur es bf‘é él‘?ﬂféré”@bﬁ%iﬁ@d@Sé £ak ﬂﬁf@&}%ﬂtagﬁﬁQtti‘?r nat er

at tenperatures out errl sai d composi tion conprising
suspensi on onHPQQPQRQE¥®n%e|@h u%¥°ﬁsde?é@gEﬁFPSHﬁF§€Pssath|#rg l'i quid

non-ionic Surféiﬁéﬁ“féfmb@% additive and 59¢ temperature"

'TABLE 8
Viscosity at 5°C . Pour
gPa.sec! - Point
Ex. Compositions = No water 50% water (°C)
5 Surfactant T8 only 1.140 1.240 5
3D 80% Surfactant T8+20%A 0.086  0.401 .  -10
4D 80% Surfactant T8+208B 0.195 0.218 -2

2D 80% Surfactant T8+20%C  0.690 ~ 0.936 3

Notes on_Taﬁlé.S

‘A= ethyiehérmdnoethyl ether (A2)
B = dlethylene glycol monobutyl ?ther (A3)
C = Alfonic 610-60 (C8-4.4E0) (A3)

(Pa. sec = 10 poises (e.g. 0.218 Pa.sec = 218 centi-
poises). ' |

Our copending G B. Application No. 8531947 Ser1a1
No. 2169613 from which the present application is
divided claims laundry compoéitions. We make no claim
to,laundry compositions hereirn.

u .



“nmono- or di-(C2 to C3) al kyl ene glycol mono[err] al kyl et and bei ng
substantially free of water, the ratio of non-ionic surfacum“‘mmﬂwmmm
.ether being in the range fromb50:1 to 3.4 1., 2. Aliquid h

det er.gent conposition conprising by melgﬁ%if suspensi on of 10 fo 60% of a
detergent builder salt in a liquid non-io surfactant, the said

copgposi tion contai ning an anount of a nono- or poly-([err] to Jerr])
alg¥iene glycol nono[err] to [err] alkylcrpifMy sufficient to decrease the
viscosity of the said suspension both i the absence of .water and upon

contacting of ‘the conposition with water, the anmount of 1iquid non-ionic
surfactant and al kyl ene gl ycol nonoal kyl ether being in the range 30 to 70%

f the total t ' -} onj | eth
bei ng i the range f1om b ioncRagods LlalgbEeBRIng EaRb I ST B !
Caim1l or O aiwhich nistpenrabke rak | tempensburesi betovfaboaht 596 ghgcol .
ether is in th%ﬁf’é}gedc?e';s 1nc519 gep: v?hen added. &W@%'ét%ﬁ?efé%f‘gg in

CGaiml or Aaim2 in which the ratio of non-ionic surfact to g

ether is in thebﬁi']ef-?f'g@’i‘y‘tl %‘b Gy 1the sai@x compesition GRMBFLSiRY n Caim

1, 2, 3 or 4 Irsw&pémsidte @Eynmlt@tm b;s t@ei@m@ of dl@éﬁdi:ggﬁtgl ycol
ether n_which the

) |t|o as, cla
al kyl ene gl ycoI ﬁﬂ%%ﬁl&ﬁ fét#‘fér |gn%ﬁle“?h@ﬁ%n’eoﬁi'?c%?r%ﬁsiﬁ{: ‘T’n‘gt"ﬁer
- mono- or di-(C, to C3) alkylene glycol mono{(Cq-Cs)
alkylcgther and belng substantially free of water, the
we
lraélo of non-ionic surfactant to glycol ether belng in

(A the range from 50:1 to 3.4:1.

2. A ligquid heavy duty detergent composition
~comprising by weight a suspension of 10 to 60% of a
detergent builder salt in a liquid non-ionic
surfactant, the said compositioh containing an amount
of a mono- or poly;(Cz to_c3) alkylehe glycol mono({Cy
to Cs)_alkyl ether sufficient to decrease the viscosity
of the said suspension both in the absence of water and
upon contacting of the composition with water, the
amount of liquid non-ionic surfactant and alkylene
-glycol monoalkyl ether being in the range'30 to 70% of

" the total-composition,fthe ratio of non-ionic
surfactant to glycol ether being in the range from 50:1
to 3.4:1. | o

3. A composition as claimed in Claim 1 or Claim
2 in which the ratio of non-ionic surfactant to glycol
ether is in the range 25:1 to 3.4:1.



A—cofposttiom as clalned in any one of Clains 1 to 6, in which the

surfactant is a Cl0 to Cl18 fatty al cohol al koxylated with
Lﬂmallmmmms of a C2 to C3 al kyl ene. oxide per nole of fatty alcohol. -.
_ vy duty detergent conpozqﬁ' onprising a suspension of a
- det.ergent builder salt in a liquid non-ionic surfactant, the said :

conposi tion containing an anount of a nono- or poly-(C2 to C3) alkylene -
tglhycol gerr] to [ergl al kykom Bgﬁgﬁ.@bﬁfb@]‘gﬂfai?&deQfmﬂhe?ﬁmt :ﬁyf om-e-
e sai suspe S|on e, gbsence of ,water an on caontacti 0 e
conposi tion wi h 1Ra¥ ,'ch g“ﬁh?@l‘?%#hé‘ro“c&%%@é’%aﬁ% ‘Efg]xyl ic
aci d, the anousthet tbeimatHeprhnegihdd :datiaorelti.c acid belng sufficient to
further lower the tenperature at which the liquid non-ionic surfactant

forms a gel with water. 9.. A conposition as clainmed in Claim@8, in which
‘the pol yet her carbofyl i cAacPuppsi&ipal Aseslained dndiGaimiyd i, aier and a

non-oni ¢ Surf goiaNknach e ghyboluiekndeauy WinbdiPlch’ SMIGAERST Li On

conprising a suspen5|on of ergent builder salt in aliquid non-ionic.
surfactant, thel¥erd EBHﬁ63|t|on cont ai ni ng an anount of a mono- or
poly-(C2 to C3) al kyl ene glycol mono([err] to:[err]) aIkyI et her sufficient

to decrease the visgosity of the.sai Sp&nsi o bot ce, of
wat er and upon contaclti né &P Pﬁgiiﬁﬁ% g;étlﬁ‘ Ian &amhn \aﬁrp( f‘hrther
.conprises an aordbeg wngwhmchphbepBékwien&ngmmuwﬂumnnqykkyknnther IE}+group
whi ch conpoundg} g+ Ry gaRA gwcéi ﬁxEﬁB%t&‘i ether.

7. A composition as claimed in any one of Claims v/
1 to 6, in which the liquid'non-ionic surfactant is a
'Cqg to Cqg fatty alcohol alkoxylated with from 3 to 12
moles of a Cy to C3 alkylene oxide per mole of fatty
alcohol. '

8. A liquid heavy duty detergent composition

comprising a suspension of a detergent builder salt in
a liquid non-ionic surfactant, the said composition
containing an amount of a mono- or poly-(C, to C;)
alkylene'glycol mono (Cq to Cg) alkyl ether sufficient

o :;2 é%%rv"ea&e“ E{l%ryjscoilty¢ ocf. mtlss;.sﬁi;i sgfg_ensz.g_n both |
in the absence of watery, - and which further comprises a N
polyether carboxylic acid, the amount of the said
polyether carboxylic acid being sufficient to further
lower the temperature at which the liquid non-ionic
surfactant forms a gel with water. ' '

9. A composition as claimed in Claim 8, in which
the polyether carboxylic acid is a half ester of a
dicarboxylic acid and a non-ionic surfactant.



[ rcust M

‘increase the stability of the suspension of the detergent bui i “““

~liquid non-ionic surfactant. 11. A conposition as clained in‘ ﬂ“M“ﬂ' ““I

(Jainms 1 to 9, which further conprises an agidhc organi ¢ phospho s
|é

conpound having an acidic -POH group in an t to increase the stabLPity
of the suspension of the detergent buil der the Iiquid non-ionic
susf.actant. 12. A conposition as clained in any one of CQlains 8 to 10 ,
mhggh conprises fromabout 30 to about 70% of the liquid non-ionic .
surfactant and the al kyl ene g{ycol nonoal kyl ether at a weight ratio of
non-ioni ¢ surfactant 1@ glycblqeidepeavy tduty adgbengent oppmpositioni to
3.4:1, and fromahepkidihg 0a abosthe $906Rf ot N SUEERHERE BRI E5E8N5aRYI der .
13. A composition as o%glned q%gny one of C ains to_12, which further
conprises a pol etk r‘b‘?ﬁ'yjr‘? %c*’?‘élrg%?t?ﬂﬁ? bFiengrtdnpeBresikiaR anount
OL frolr'n abﬁ”t 0-’&ﬁ1§hﬂ:§’ii@rér§ moqugaqy@néheégoﬁgpyx(a Otpacgy of .

t he pol yet her carho; | i gui onsJ oni c, surfac soa
acidic--orgam<:1%%23%%%%%iiﬁﬁgngg%ggahd, d§5gna%%¥f-§5$?Fiﬁﬁ£ggﬁﬁ??gin an
amount in the radmyaletréasen thowiscosity 6, thadsapdi susbeysionebothnore
detergent addi tiyese el AEEd TN fdter - IO URLSRSoRLACEIRG SPZYRES

corrosion inhibitors, anti-foam agents, suds Suppressors,

t hi ckeni ng- agent@emRASHelam Hikth §(ﬂ¢e§us§)‘%¢m‘1ﬂi‘\b¢gg§‘h¥§1}3r ‘comprises an

anti - redeposi t'i Giialied iccgaiiic -phes pHot g COfPdEnd ClRaviiGNaAR, apediones,

optical brightengsy BEIPULEH Seofbblid €L SordL&2€6MNN%n amount to
S increasé the stability of the suspension of the
~ detergent builder in the liquid non-ionic surfactant.

11. A composition as claimed in any one of Claims

1 to 9, which further comprises an acidic organic
phosphorus compound having an acidic -POH group in an

- amount to increase the stability of the suspension of
the ‘detergent builder in the liquid non-=ionic

surfactant.

}g. A composition as”ciaiﬁed in any one of Claims
8 to ¥4, which comprises from about 30 to about 70% of
the ‘liquid non-ionic surfactant and the alkylene giycol
\UJ - monoalkyl ether at a weight ratio of non-ionic
surfactant to glycol ether in the range of from about
'50:1 to 3.4:1, and from about 10 to about 60% of the
suspended detergent builder. g '

13.. A composition as claimed in any one of Claims
1 to 12, which further comprises a polyethef.carboxylic
acid gel inhibiting compound in an amount of from about
0.5 to 10 parts of -COOH group thereof per 100 parts of



a stabi |l isers, bleach activators, and sequestering agents. 14. °.
”Il{i mlﬂll IIHS cl al med in any-one off@Adinms 2 to 13, which is '

on- aqueous. 15. A conpo¥it]on as-claimed in any one ¥
of-- alms 1 to 14, in which the detergent buil der conprises an alkali

met al polyphosphate the al kyl ene gl ycol ether is diethylene glycol .
monobut yl et BBE, PRAYether caFheX¥did GRid ARG dhenki masieni@condary

C13 fatty- aEﬁQEQEtﬁh'&QX}ﬁhah%dde Rrafoiilc HHBY zeﬂdnd@irua Sormgbume] mlies
of fatty alcohol. 16 osition . .as ,cl aine an e of ClalnP 1 to
15, which coﬁ?a?ﬂsagtﬂoﬁf%r‘" 92958 i1 &1 @W‘b %‘bn‘%’f‘?s@n

palrt i al - ﬁsf efrofn abpatrp.0d [ter 5&,f andy optdwnal gt hond drediotd h - | 5
nol es et e iNi r and an
acidic oréanagtgﬁggﬁﬁ%h?lgzgl 523%1%(5%& f%corrpcq ses‘ga par’(tjél a’(fjr? ster of
phosphori c- aofdeaﬁumsselsorgooio@.éﬂhmhﬂtors. enti-foam-agprtsis |iquid
det ergent cogpgs TshBBr\é%'?%‘i‘s' S tmwi%gataée@fﬁéer fﬂiﬁﬁéré&l@#‘% abopt [err] _

and whi ch does not g ded .to ter eratures bel ow about
[err] the saPUSPERAIREL ?GE%ITD%JTT& QHWH%@QW% Aftiztant and a
gl ycol eybmowaelgbalgagtsubs:‘oawwdns,f o fiime! &ptideel wei ght ratio of -

non-ionic su nt to gl ei he r fr.0m501to341
the liquid n%ﬁg b§e8e§3|'f ﬁ&b pgg&\{]i;[ 3? " conhol
- et hoxyl at ed agehts;oinlach] s:taﬂaalisers, bleach- activators, and --
sequestering agents. _ R

2 14. A composition as claimed in any one of Claims "/
+ to 13, which is at—teast substantially non-aqueous. i

15. A composition as-claimed in.any one of Claims
1 to 14, in which the detergent builder comprises an -
alkali metal polyphosphate, the alkylene glycol ether
is diethylene glycol monobutyl ether, and the ‘liquid
non-ionic surfactant COmprises a secondary Cq3 fattyJ
alcohol ethoxylated with about 8'moIes.ethylene oxide
per mole of fatty alcohoi. |

16.- A composition as claimed .in any_Ohe of Claims _.
1 to 15, which contains a polyether carboxylic acid \;)'
which comprises a partial- ester of a C9 to Cq4 fatty
alcohol ethoxylated withoa'fbeu-t’ ‘5 moles ethylene oxide
with succinic acid or succinic acid anhydride, and an
acidic organic'phosphoric acid compound which comprises
a partial ester of phosphoric-acid and a Cq¢ to Ctg
alkanol.



. nopobut yl

'12 et hyl ene oxide groups and the glycol ether is diethylene _U“"
ether. 18. A non-aqueous |i qwg %eanl ng conposi Ui m l ““a‘
[ *

'qln‘CIa|n11 substantially as [err] descri
Exanples [err]

B ey

A

€

erein with ref renc
-3D or 4D. :

17. A non-aqueous liquid detergent composition
which is podrable at temperatures:béldw about 5°C and
which does not gel when added to water at temperatures
below about 20°C, the said composition comprising a

1liquid non-ionic surfactant and a fieRre—or—potytEy—to

€3)=altkyiene glycol meae+GT—Gs+—aikziEether and being

substantially free of water, theLFQtlo of non-ionic
surfactant to glycol ether being in the range from 50:1
to 3.4:1, the liquid non-ionic surfactant being a Cio
to Cyg primary alcohol ethoxylated with from abeut- 3 to
12 ethylene oxide groups and the glycol ether is

diethylene glycol monobutyl ether.

18. A non-agueous liquid cléaning composition as
claimed in Claim 1 substantially as spesifieaiiy
described herein with reference to Examples by 3D or
4D.




