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2155031 DETERGENT COWVPOSI TI ONS The present invention relates to detergent 5
conpositions in the formof a stable transparent, translucent or opaque
wat er - sol ubl e gel. The conpositions of t:he invention are especially .
sui t'abl e for washing di shes or other hard surfaces, but are also of u (o]¢
ot her. cl eani ng purposes; for exanple, fabric washing. 10 Detergent :
conpositions in gel form have been described in the literature. GB 1 370
377 (Procter & Ganble) discloses a det ergent gel for hard-surfac gggnln
contai ning an anionic surfactant; polyhydric 15 al cohol, an |n 3%
salt and a suspending agent. CA 1 070 590 (Col gate) dlscloses a translucent
stabl e singl e-phase gel containing alkyl ether sul phate, potassium
pyrophosphate, water and solvent. JP 51/54855 (N ppon Synthetic -Chem stry
KK) discloses a soft gel 20 containing a sul phonated fatty acid salt
together with an organic or nonionic surfactant. These prior art
conposi tions are relatively soft gels based on. | anel | ar phase liquid
crystals. -2- It is also known that sul phonated anioni ¢ detergents, -such
as {alkyl benzene sul phonates, tend to formgels at high concentrations and
this is regarded as undesirabl e because of the associated processing
problens. 5 For exanple, GB 1 129 385 (At|anthC1RLChfle|d) descri bes

DETERGENT COMPOSITIONS

_ ~ The present invention relates to detergent
5 compositions in the form of a stable transparent,

: translucent or opaque water-soluble gel. The compbsitions
of the invention are especially suitable for washing '
dishes or other hard surfaces, but are also of use for

\/ Ny ' other'Cleaning purposes, for example, fabric washing.
s 10 | '
Detergent compositions in gel form have been
described in the literature. GB 1 370 377 (Procter &
_ Gamble) discloses a detergent gel for hard-surface
N\ ' cleaning, containing an anionic surfactant, polyhydric
15 _alcohol, an inorganic salt and a suspending agent.
~ CA 1 070 590 (Colgate).discloses a translucent stable
single-phase gel containing'alkyl'ethéf sﬁlphate,
potass1um pyrophosphate, water and solvent. JP 51/54855
. (Nippon 5ynthet1c Chemistry KK) discloses a soft gel
- 20 containing a sulphonated_fatty acid salt together with an -
orgaﬁic_or nonionic surfactant. These prior art
compositions are relatively soft gels based on lamellar
phase liquid crystals. '
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t he difficulties.encountéred W th t he handl i ng of al kanol am ne |i near
al kyl benzene sul phonates at concentrations of 45% by wei ght and above, when

gelping or partial gelling. may occur unless degelling agents such as 10 ‘
-S0 m sul phate or hexyl ene gl ycol. are pregsent. These gel s.too are based’
on Fanmel l ar phase liquid crystals. It has “now been di scovered that stable

“transparent translucent or opaque gels of high viscosity based on a 15
.conbi nati on of one or nore surfactants, an additive and water may be

prepared in vhich tie igird1a aiowdy Tha isalphehkye@r apiedegi nantly in

h | | | tem
hexagonal || lebiaEl AR ROMELENE Bk abhs, SHEARCLA koSS O™
attractive argelds st higix asincentraddensy aaddtDOSeAgenegardhé asesent

i nvention accgidl ikab 1y (Beldi‘%%ea%@Qﬁ@ﬁ%s@@&ﬁtganﬁr69@9§h§' PolSPéHx’s' sing

f |, 0 |Tquid crystal
25 “Torrd t Eonaetins s dmd. Yag 3850 Tattaneia Richeainhaener ibas afyft
poi nt bel ow alm:a eimfﬁ:le:mgid:rmajmcmtdreﬁsbv&thbehaghandhpn@lef of formng

hexagonal éﬁHﬁHﬁE ! sentlally of
30 to 10096by ht o?ﬁﬁgggﬁPgﬁ?§k§ngnggﬁl8E§Eﬁ? %%%t éhawng a polar
head group arfiP Hatigns 9, 42% by HF&HBﬁeénQSabo"er when gelling|9phatic.

or aral i phat ipadtikbemlldng miynoccant anlesg degbllihgaigerestsicrlaphatic
carbon af Pns, g kG YA Haet%dog?x‘é&ﬁ%hggglycol are present. These

gels too are based on lamellar phase liquid crystals. ,ﬂ'
. : | o
It has now been'discovered that stable transparent
translucent or opaque gels of high viscosity based on a
15 combination of one or more surfactants, an'additive and
water may be prepared 1n whlch the surfactant system is
wholly or predominantly in hexagonal llquld crystal phase,
prov1ded that a sultable surfactant system and a suitable
_ additive are chosen. The gels are aesthetlcally
20 attractive and display excellent foaming and detergency.

o The present invention accordingly prOVides an
agqueous detergent composition.comprising or consisting of
a gel wholly or predominantly in hexagonal liquid crystal
25 form, the gel,oomprising:_' : _ G

(a)_ a surfactant system havxng a Krafft p01nt below
' amblent temperature, said system. belng incapable of
o formlng hexagonal phase spontaneously, and
30 consisting essentially of:

i) _ 30 to 100% by welght of an anlonlc or
~cationic surfactant hav1ng a polar head
| ' group and one or moré linear or branched °
35 | o | aliphatic or araliphatic hydrocarbon chains:
containing in total at 1eaSt 8 aliphatic
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v _ _ _
posi tioned non-termnally in a single hydrocarbon chain or carrying nore

t han one hydrocarbon.chain; or two or nore such 5- :
surfactants of the sane charge type; and (ii) optlonally 0 to 70% by
wei ght of a further surfactant selected from gucfactants of -the same chahge
type as (i) but having a polar 10 - head group positioned
terminally in a linear. .or branched aliphatic or aral i phatic hydrocarbon
.chain containing at least 8 aliphatic carbon atoms; nonionic surfactants;

and m xtur-es thereof; 15 (b) Farbgddatoms’, thecpolaraheadegrcupLﬁﬂfng .
non- i cel | e-forming or weakly %%llltﬁokgﬁnhaﬂ-@rﬁ{nggldfaf)ﬁbaesf’rt {reing

t he surfactant systen1(a)'intonE§xa onal phase trve b ﬁb

noni onic or of the same charge §rPﬂE §BF+ﬁc?ﬁn?a{%§{¢9 mQﬁRi?hén one.
wat er. 25 _ For the purpohgsrotatrbenpehatni oﬁvemsl@fl mlml fﬁfar?nts gf
the type (a)(dg in which the h S.po e Wi be re erre

to asypse((:o%((:lsaZy whi | e surfact%g%tfg[:eggwh'og ?%& %é.% %r?%{ﬁ) ‘{o\
term nal position on the hydrocarbon chain, such as the charged 30

sunf actants defined unddi)(a) (i bbnmhuteore&eme%ﬁ} Cuigh'd 1% Yur éiért he

" act ways: present,
ot Sy surfactaneof “t he. sanbiERarsanE, BeiBbead SR P lit AR e
optional |y be present. 35 same charge type as (1) but having a polar
10 head group positioned terminally in a
' linear or branched aliphatic or araliphatic
&;' _ hydrocarbpn chain containing at least 8

aliphatic carbon atoms; nonionic
surfactants; and mixtures thereof;
15 | : - .
| (b) an "additive" which is a water-soluble
non?micelle-forming or weakly micelle-forming
material~capab1e of forcing the surfactant system
(a) into hexagonal phase, the additive being
20 | _ nonionic or of the same charge type as the
surfactant (a) (i); and

{c) water.

'L¥; 25 _ For the purpcses'of the present invention,
surfactants of the type (a) (i), in which the head group is
non-termlnal, w1ll be referred to as "secondary", while
surfactants in which the head group occupies a terminal

_ position on the hydrocarbon chain, such as the charged
30 'surfactants defined under (a)(ll), will be referred to as
"primary®”. In the gels of the invention, a “secondary
surfactant is always present, and a "primary" surfactant
- of the same charge type or a nonlonlc surfactant may '
_ optlonally be present.
35 :
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-4- In a "secondary" surfactant t he-pol ar head group is either attached to
t he hydr ophobi ¢ hydr ocar bon chaln in a non-terminal positjon, or itself

ocg es a non-termnal position withi-n the chain, that is to:say, two or .
.npr£§§ shorter chains are directly attaghed to the head group itself. The.
first type of "secondary" surfactant mﬁll “general ly conformto the general '
formula I [err] 10 : [err] [err] wherein Y is the
charged head group, for exanple, a sulphonate or sul phate group; R and R

are aliphatic or 18n aﬁﬁéém:i—f hylgjfga:@g}w Gite. qfo]tdze e tggioupf iwhi ch
contains at least 2 aliphatic carbon ato chﬁéls a.linkin such

as [err] [erejther aFﬁ%°P%@aP°nﬁW%e9y éﬁg Dt Hﬁﬁaﬁﬂ?§1(§%§nﬁ %R%

and X 3e|ng ﬁbn#eaﬁﬁlﬁalppféﬁtﬂ@ﬁy dp itséIf dbcugﬂeasaﬁndnﬂtenmnnad type of
"secondary" surfactant clu a e 30 :

al kane sulphBRﬁfgéoﬁnHltgégnggr & %P (H%Q cigépnat§¥lals are

general | § rasuontarxchae850¢res%m@¢ 1hn%F%ﬂ¢he4rﬁ91Rh? (FROME al t hat

is not '"secqpdah¥,. ¢rhHat fi§s€0t§§é’ o i 'téte@o:tdxfy'naédﬁfawtaiﬁawﬂlar monally.

it e

10" = >-x_—-y (1)
| R, | | o o
wherein Y is the'éharged head group, for example,_a
sulphonate or sulphate group; R1 and Rz are allphatlc or

15 araliphatic hydrocarbon chalns the shorter of which

contains at least 2 allphatlc ‘carbon atoms; and X is a
linking group such as

- CH - , - C(CH,) - , L
20 | I | - ]
-CH-CH, -, or -cn.@.,. |

25 _ the_total numbe:'of aiiphaticacarbon atoms in Ry, Rz and X
- being at least 8, preferably 10 to 28. '

Examples of this first type of_“Secondary“
. surfactant include alkylbenzene sulphonates, secondary '
30 alkane sulphonates and secondary alkyl sulphates. All
these matarials are generally random mixtures of isomers,
and will_include_sdme material that is not “secbndary”,
that is to say, with a terminally or near-terminally
positidned-head group; for the purposes of the present
35 invention, however, it is only necessary for the average
_constltutlon of the material to be “secondary“. )
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constitution of the material to be "secondary".. - 5 - The second type of

"secondary" .surfactant will generally conformto the general formula Il R
[err] [err] wherein Y is the charged head group, and R3 and R4 are .
al i phatic or araliphatic hydrocarbon chai ns=t 6get her .10 cont ai ni ng at

| east 8, preferably 10 to 28, aliphatic carbon atons, the shorter of the
chains R and R containing at |east 2 aliphatic carbon atons. Exanples of’

this seCohd.type'of "secondary" 15 surfgctant _are_dial kyl. .
sul phosucci nates, -and d‘%’ﬁ aﬁﬁé@ E¥REnPEm S8FPRARERN %%rfm%/‘('i%"&’bﬁ'ﬁtnal kyl )
di met hyl ammoni urgessdasl 1yTloonfiogear tbi the enetrhd fotmhlaurber of carbon
at ons- 20 I n the hydrocarbon chains of both the first and second types of
"secondary" surfactants is in practice set by the requirenent that the
surfactant systemas a whol e nufg a Krafft point bel ow anbi ent
tenperature; shis is essential for hexagowal phase formation.(zihe | ower
limt 25 of 8 aliphatic carbog a represents the mninumlevel of.
surface activity useful for detéedgent products. The detergent gels of the
i nigption are characterised by being wholly or predomnantly in 30.
hexagonal i qui d wHeteial YL UismtheTBhargeushahal §rsup Al & P WUhAR, B! €”
phasea may be re%ﬁg%ﬁ%%ic_%rvgggggghatic hydrocarbon chains together

' 10 containing at least 8, preferably 10 to 28, aliphatic

' carbon atoms, the shorter of the chains R; and R,

'&hf-  containing at least 2 aliphatic carbon atoms.

Examples of this second type of "secondary"
15 surfactant are dialkyl sulphosuccinates, and quatérnary
‘ammonium salts such as di(coconut alkyl) dimethyl ammonium
salts. ' - '

- The upper limit for the total number of carbon atoms
20 in the hydrocarbon chains of both the first and second
— - types of "secondary" surfactants is in practice_set by the
‘'requirement that the surfactant system as a whole must
have a Krafft point below ambient temperature; this is
essential for hekagonal phase formation. The lower limit
'&h; 25 . of 8 aliphatic carbon atoms represents the minimum level
of surface activity useful for detergent products.

The detergent gels of the invention are .
- characterised by being wholly or predominantly in
30. hexagdnal'liquid crystal form. 'This_crystal form, also
known as "middle" phase, may be recognised by various
- microscopic techniques, of which X-ray diffraction is the
most definitive. Of the thrée liquid crystal forms -
lamellar, hexagonal and cubic - it is intermediate in
35 . rigidity. The products of the invention are stiff gels.
Preferred embodiments are transparent or translucent, and



.m'croscopi c techniques, of which X-ray diffraction is the nost definitive.

o he three liquid crystal forms -]Ianerlar,_hexagonal and cubic - it is
[ rredl ate in 35 rigidity. . The products of ‘the invention-are stiff

ge Preferred enbodi nents are transpareng or translucent, and -6- are
sufficiently attractrve in. appearance for packaging in transparent
cont ai ners. Hexagonal. . m ddl e phase has been described in the 5 :
scientific literature; see for exanple, V. Luzzati, "Bi-ol ogi cal nenbranes:

physi cal fact 3&RdSPER4FLEAtLY cAttTRChEYRRIN FRBRRTARCEIEO% PACkeUdMdari® New
York, 1978, Ch&ahepasenﬁagenialﬁgﬁsD G Hall and G J T Tiddy, "Anionic
surfactants: physical chem stry of surfactant action" 10 (Vol unme of
“Surfactant Science Series), e.d. E H Lucassen-Reynders, Marcel Dekker, New
York, 1981, Chapter Hexagapal on-middle plsamalha&rhanntdaaacﬂdu@idjmxdd;dhecyl

sul phat e, sa |b&@éht?"flcpﬂﬁ@féﬁ:ufé”f?&éa“foi- rbm sﬁh%,v%%% t1ead group
occupies a ter, 15 j nea ocarbon cha w1 form

t
hexagonal phangQEBHEﬁﬁ oh§$9£gfgfer?%ﬁ?ﬁ?ﬁﬁuﬁﬁﬁ%eﬁ44nﬁyq&ﬁﬁ9q:hee@nl9 other_

mat eri-al pr esGhapmanvaheadetifecPress y 'LonddmcmhiNew NMowk,er1978i,l | not fonrgy
hexagonal pha ny ng { €l resent
- is 20 . vvateréﬁa?%eé resggﬁél?rv%?‘?g?l@?%g;:ad@o taﬁt'f]gs \/erf}gt r?glt %such

surfactants cﬁHrﬁécaﬁPﬁén PhY%lﬁ%&aikﬁEGSEMbs%f|#“¥§@QQiHQ|aﬂﬁapnnaterlaI
havi ng ceot ai {Vplaper bEeSur faptantndcidnde (SEr 8PN A .0E e present

I nvention th'iucas_sen-Reyndérs, Marcel Dekker, New York, 1981, Chapter N
-2,,pages 91-94. It is well known that sodium dodecyl .
sulphate, a linear or "primary" surfactant in which a
charged head group occupies a terminal position in a
15 linear hydrocaibon-chain; will form hexagonal phase
. spontaneously at.certain'concentfaticns when the only
other material present is water. "Secondary" surfactants,
however, will not form hexagonal phase at any
concentration when the only other material present is
20 water. The present invention is based on the discovery

- that such surfactants can be driven into hexagonal phase ]‘“’
- if an additional material'having certain properties is
present. For the purposes of the present invention this
additional material required to effect the transition into _
25 - hexagonal phase will be referred to as an "additive". = {_,

The gels.of the invention thus contain three
essential components: a surfactant system consisting at
least in part Of:“secondary“ surfactant; an "additive";

30 and water. Conventional adjuncts such as builder, _
peffume, colour and buffer may_also be present subject to
certain restraints on electrolyte level discussed below.

The compositions of the invention may consist
35 entirely of hexagonal phase'gel, but it is also possible
for other phases, for example, solid particles o: droplets
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addi tional material required to effect the transition into 25 hexagonal
phase will be referred to as an "additive":.The gels of the invention thus—~
centain three essential conponents: a surfactant system consisting at | e
in part of "secondary" surfactant; an. "addrti’ve"; 30 and water.
Conventional adjuncts such as builder, perfunme, colour and buffer may al so
be present subject to certain restraints on electrolyte level discussed

bel ow. The conposj}i . of..t.he Ji.nventi gn may _consist 35 .entirely of |
hexagonal phase-_gée# ,ﬁ%sqﬂb]ies léqé‘&%poggi gﬂepfﬁfef}?he?rﬁﬁé@%é, t}F-?J'l}'/ 2xanmpl e,
solid particles ostablsplgels can @ftilinbecobteihidui dGenerbblprtﬁlsengighht

provided that a stabe delotdar Shalske B8 9RiakRed1q REET ei ght
rati o of other phase to geol sho%}h Srl?ot egceeg ? 5: fﬁ E é*éé{e&.f'#:ﬁi gel s of

the invention preferably contain from15 to 70% by wei ght of the surfactant |
system (a), nore preferkid geflsom2 Ehieo i60Enkjonepgeferils Dyn doﬁﬁaﬂ’ﬁ%ﬂmtn d15
wei ght of the addidi R a % wej ght ; ~and at
| east 20% by wei gl'ht 7\? 6%% grerwrrrl%r gfig'ﬁé Qlf%?é%ggbé %gsgéox{SE%}) b)"l‘%’eﬁ ght .
Thése figures refRfeieFay gﬁ;ﬂm‘bﬁésé%ﬁ_@ ebYaweighter fpemskstpraifehy not
bei ng incl uded i weiyht @falthen addieivehgbpgr aepe agesfeF s Dpserbm |9 dd1& 53

I npl est enbodi Af: Bhe ingenti h 5 conposi tLon consists wholly
3:‘ mk::exagonal ' _hggg.-gv;equtr{kﬁeagl\ér ?%’c?%ﬁtsgsgg%em(g?%ﬁs? e R e
secondary sut{ actRERTeraRIn RS Eonp5Ssi browehahtbe Thesepfiguxesiarefen xtoof
surfactant, additdihee quld pralse’ a1Bhus bH9 8BheLNBhasél UpRisedBHdONRARPOVE.

1\__‘ : included in the total on which the percentages are based.

In the simplest embodiment of the invention, the
15 composition consists Wholly of hexagonal phase gel, the
surfactant sysfem (a) consists wholly of secondary
surfactant,'and the composition may be a simple ternary
mix of surfactant, additive and water, plus the optional "
adjuncts mentioned above. .

20 } : -

\“/ | This embodiment of the invention may be defined as a
detergent composition in the form of a gel wholly or
predominantly in hexagonal liquid crystal form, and
comprising

: 25

(a) an anionic or cationic surfactant having a polar
head group and a hydrophobic aliphatic or |
araliphatic'hydrocafboﬁ chain éontaining at

.least 8 aliphdtiq'carbqn atoms, the polar head

30 . group being pdsiﬁiohed non-terminally in the

hydrocarbon_chain,  ' |



20 Thi s enbodi nent of the invention my be defined as a detergent
conposition in the formof a gel wholly or predom nantly in hexagona

uid crystal -form and conprising 25 (a) an anionic or cationic

rfactant having .a polar head group and g hydrophobic aliphatic or
aral i phati.c hydrocarbon chain containing at |east 8 allphatlc carbon atons,
the polar head 30 - - ~group being p03|t|oned non-termnally in the
hydr ocar bon chai n, (b) an "additive" which is a water-soluble .
~non-micel | e-form ng(r amea'leladu’am"l ehiichniisganateeirakotababl e of forcing

component (1) 1nto nexaaanals s et el "Gesicay THE cpi260R0RRY:

~surfactant nust have an 1onica nronrc sd?factants'
appear not to 10 glvém%hQnﬂ&iIﬂ@Rﬁ?&%apfpﬁ9§§lggl§°WE°§€€§r&hhcanPth the
i nvention.. Thus the S ids:adond1 Phalsele apidgt her cationic or anionic. The
gel s of t he present invention in which the surfactant i's cationic are
useful, for exanple as fabric conditioners or hair conditioners. Gels in
~whi ch the 15 sur f 6zX awgttexs. ani onic are highly suitable for applications .
in which copious foami ng and high detergency are reqU|red I'n particul ar \J/

t hey are of espeC|aI interest for %
The secondary sur actant must have an ionically

charged head group. Nonlonlc surfactants appear not to.

10 give stable hexagonal phase gels in accordance w1th the
1nventlon. Thus the surfactant must be elther cationic or -
anionic. The_gels.of the present invention in which the ‘-;_
surfactant is cationic are useful, for example, as fabric
conditioners'orrhair conditioners. Gels in which the '

15 surfactant is anlonlc are highly sultable for appllcatlons

| ln whlch copious foamlng and high detergency are requlred.
‘In partzcular, they are of especial interest for manual
dishwashing. ' ' S -

20 Preferred examples of secondary anionic ' _ \;)
surfactants that may be used in the gels of the 1nvent10n
‘include secondary alkane sulphonates, secondary alkyl
sulphates, dialkyl sulphosucc1nates and alkylbenzene
sulphonates. These materials may have stralght or _

_25 - branched alkyl chalns.- Of these materlals, two classes )

' are of especial interest: the linear or branched
alkylbenzene sulphonates contalnlng an average of 8 to 15
~alkyl carbon'atoms, preferably 10 to 13; and the linear or

_ branched'di(c -C O)alkyl sulphosuccinates, and more _

30 espec1ally the linear dl(C -C )alkyl sulphosuccinates.

Gels based on these surfactants have been found to exhibit
excellent plate-washing performance and to be much more
aesthetically attractive than opaque pastes based on
alkylbenzene sulphonates. .Such pastes are conventional

35 dishwashing products in areas such as Turkey and the
Middle and FariEast; '



di shwashi ng. -20 Preferred exanpl es of ,"secondary"” anionic
surfactants.that may,be used in the gels of<the inventjon include second
akkane sul phonat es,  secondary-al kyl sul phates, dial kyl sul phesucci nates

al kyl benzene sul phonates. These material s ma@ Rave straight or 25 _
branched al kyl chains. O these nmaterials, two ¢lasses are of especial
interest: the linear or branched alkylbenzene sul phonat es contglnhnglan
average of 8 to 15 alk carhon atons,. preferahly 10 to 13; and the |inear
or brgnched di ( C4- C10) éhﬂ aﬁyﬁe§ur2ﬁﬁtﬁBFel§Oanl%§b%c|hP?y t he
| i near di (C6-C8) thmmmmmm sotabd 1hsing ocatibasepsovided athist

d
mich nore aest net ol i uie, SRl 1k 430 9aR05RELE0] CRRER 1% HieHiis.e
sul phonat es. Suc@%b@%ccﬁﬂ?@nﬁsoﬁéﬁlwr Petéﬁﬁ/&%v niphbemces in

areas such ass Turdeys aums td1kaidd ea&m metaEgSkuch asgmaméhﬁrﬁle

"secondar surf unterion ma ny sol ubi n
cati on, p¥OVI dedwlt@ %Rd’?ltytu p%"ll gn&F‘I“PBh“’i“s é‘é?ﬁsﬁ PN T é’s‘gd
|ndLude al kal i nmtpialkyianine aod MWPOthQSSlanﬂ trihlhamwlamnneca35|um
al kal ine earth nﬂﬁall&ﬁla&ﬁd@%@ﬂ%‘squoém%ﬂﬁ aEf'lét'l*Péﬁéiéﬂﬁ% salts,

o W S LT g
have the spekl al thmmfags dirietbanbdrmigeadsi 8h vbighl Ja® be useful if
‘components unstable at high or low pH are present._ A
ij : _ further advantage of trlalkanolamlnes accrues from their
' hlgh molecular weight, which for a given compos;tlon
- reduces the water content and thereby increases the
15 concentration of surfactant and "additive". 1In practice
this increases the range of compositions over which robust
commercial gels can be prepared. Magnesium cations are
beneficial to soft water'performance, and sodium salts are
easy to prepare'by neutralisation with caustic soda. The
20 choice of cation 1s therefore very much a matter of
o | preference. '

As already indicated, the surfactant system of the

_ _cdmpositidns of the invention may'optionally contain a
Q*) 25 _further surfactant, (a) (ii), which is either a "primary"

surfactant of the same charge type as the "secondary"
surfactant, or a nonionic surfactant. Mixtures are also

possible. The further surfactant (a) (ii) contains at
least 8 aliphatic carbon atoms, preferably from 10 to 18

30 allphatlc carbon atoms.

If the "secondary" surfactant (a) (i) is of the type
where the head group is'randomly distributed about the
- hydrocarbon chain, as in alkylbenzene ‘sulphonates, or is
35 | positioned asymmetrically in the chain, as in (for
example) a branched-chain sulphosucc1nate monoester, the



10 (the pK.of triethanolamne.is 8) which can be useful if conponents

Ryst abl e at high or low pH are present. A further advantage of ,

/) al kanol am nes accrues fromtheir: - htgh nol ecul ar wei ght, which for a
‘gfven conposition reduces the water cont g&t_and t her eby increases the 15
concentration of surfactant and "additTv ~In practice' this increases the
range of conpositions over which robust conmercial gels can be prepared.
Magnesi um cations .are beneficial to soft water perfornmance, ‘and sodi um

salts are eagy lea RagRA ghxlveeaﬁabésameeem R LAUR) ) Ca BOBUgH L0

choice of cation 1s therefqre veré a matter _of Qreference As al ready
i ndi cat ed, tﬁEE§ﬁPF§cFéﬁtaégsPéﬁF psthg eﬁnBBQYté%ﬁ% rt?&F**&ﬂﬁ%l(Dﬂ may
optlonally Chenefit®.251In tetmbebfsuhéagéneral(E@tmmlaewhl |I§€cher a

"primry” sur&&&tan f thﬁﬁggggagpargﬁr XQ@aﬁ@st{f’"ﬁﬁﬁé¥§$! I§urfactanf

or a noni OnIC surtac ant res=are a 0SSl

surfactar®k (ahdch Ryoandi Rg.aPr| Basand Ehrpﬁé?l‘éfcbﬁ%?h%t@}%t dplrfeﬁ%‘-’r ably
from10 to 1&iYhifidanrhat lfﬁ'oﬁabh@naﬁbﬁﬁﬁr.”oﬁheh sees Hand s W ateant

a ofthe e where t dtbtdbt-“'
e Ty ocar BAPCoRTYn SuE chlERBE 10 RIREPLEPa AIIRIL Ve i (0 200U
positioned a@ﬁhmlca-lrﬂ ywhiight R¢ 8hdi Ry,aeri Ry (dnd R anqitte)ofd

_branched- chaighpiddiatedy @ﬁsesanaoe&% 1&5& a aw-faffant (a)(ll)
‘can be gmtted enti.rel t s Presenge nag ai d Process or
provi de heP9¥$ﬂqqc F§rfactant a) (ii may e essential in or
obtaln hexagonal phase at all. D1alky1 sulphosuccxnates
and dl(fatty alkyl) dlmethyl ammonium salts fall into thls
class.

<

15 Preferred surfactants (a) (ii) are ethoxylated
nonionic surfactants, notably ethoxylated aliphatic
~alcohols and'éthoxylated alkyl phenols. These generally
contain at least 8 allphatlc carbon atoms, preferably 10
to 18, the llmlts belng_determlned, as with the
20 "secondary" surfactant (a) (i), by surface acti?ity and the ;;
.~ Krafft point of the whole surfactant system. The average '
degree of ethoxylation may range, for example, from 5 to
30: the longer the hydrsdarbon shain, the larger the
| ‘number of ethoxy groups that can be tolerated. | e
- A second group of preferred surfactahts (a) (ii) o
suitable for use in anionic systems is constituted by the
alkyl.ether sulphates. Chain length, degree of
ethoxylation and cation may be shosen according to the
30 criteria already advanced for the other surfactants
mentioned. '

A thi:d'group'of "primary" surfactants (a) (ii) is
constitutedlby the soaps-df fatty'acids. Chain length and
35 cation.may again ba'chosen according tolpraviously
" indicated criteria. Soaps'are not preferred for use in



g
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benefits. In terms of the general fornulae | and Il above, these .
"secondary"'.surfactants are.materials in 5 which and R or R3 and R4, .
are of lengths that differ significantly from one another On the other 'CZE%
hand, i.f the "secondary" surfactant (a)(i) - 91a=hi.ghly symetri cal mat eri al

in which R and R or R and R, are of approximtely the sane chain -

l ength, a "primary" or nonlonlc surfactaEtl(a)flh) may betessenélal I n
order to obtain phase at all. D a su osucci nates ant
di (fatty al kyl) %*@?T%a%ﬁ)rﬁqmﬂ%ttl@nﬁal IfOFnﬁtsatnEEe.cfassdlalswashlng,

Preferred surfactut sa:(a)us(eﬂu)l afne composiitibad &aﬂl Qabfléuﬁééﬁiﬁ’@t Sbecause

not abl y et hoxyl at cohol d, et hox ted al k é heno S. -
These éenerally con é S spﬁ%n 8“85r§8§ ﬁfoﬂ%li fEferably 10 to
18, the limts being det erm ned, as W th the 20 . "secondary" surfact ant |
(a)(i), by swface actlmué>edyfidﬂaatKnaBR&190ma§ Q8vhiea §ﬁ%HE r(”ngf

system The aver f hoxyl.at 1 on na ran
tg 30: the Ionger %ﬁ{/}roo% E'%&f-‘ t Pﬁet r@ng?ﬁEaﬂﬁnﬂé?tQﬂ @hoxy
groups that can be tol erated. 25 A second group of preferred surfactants

table for u S o y fhe al kyl
fa?%t((alrl )sutsglhat es. Chai ﬁée%ft?a%ggaﬁeé§%? iﬁ % ?Egéo%égﬁg T atTsr may be
chosen accor di ng 3PYWHS 3T exarplea HPr §8d?5§db¥1n‘€%l;lghbr thefaﬁﬂleraud

surf act ant s Ifent inmred- ahd diethgholamifies pg’zﬁ%fclieﬁufi aéﬁlge&gge (P&én%:.ﬂg
constituted by t o fa c aip.le an cation _may
agai n be chosen gﬁ%orglnlﬁ%o p?géfguhgg £ 1e constitute up to 10%
o y welgh of the composxtlon as a whole.

The'second'essential component in the gelstof the
15 invention is the "additive" (b). Without this material
the transition into the hexagonal phase will not take
place. The additive is a water-soluble
non-micelle-forming or weakly micelle-forming materlal
capable of forcing the secondary surfactant into
.20 hexagonal phase. The mechanism of action of the _
"additive" is not clearly understood; it is possible that
it acts so as to increase micelle or liquid crystal
curvature, but the scope 0f the invention is not to be
limited by this hypothesis. Empirically it has been
gbé 25 observed that some materials useful as hydrotropes in
light-duty liquid detergent compositions may behave as
""additives" in the sense of the present invention. These
are generally molecules contalnlng a large polar group
 and, optionally, a small hydrophoblc group, such as an
30 aliphatic or araliphatic. chain containihg not more than 6,
preferably 4 or. less, aliphatic carbon atoms; The larger
the polar head group, the. larger the hydrophobe that can
be tolerated. -

35 - _ The polaragroup of the additive may carry_an ionic
charge, but if so this must be of the same polarity as



indicated criteria. Soaps are not preferred for use in hi gh-f oam ng

= uOS|t|ons for exanpl.e, for dishwashing, but are useful in conpositions
‘fabric washing because they behave both as surfactants and as builders.
' The surfactant (a)(ii) may adyayyageously constitute from 10 to .
65% by wei ght of the surfactant system (a). The surfactant system nay al so
contain mnor amounts, for exanple, up to 25@6by melght of fatty acid 10
nono- and dlethanolanldes i n.order ‘to enhance foam ng performance. These
may, for exanthat odnshetauefaptant1@96SWriwngﬁutsﬁ tMeet eqnirgdess itthadn aaxe a
whol e. “The seg@n n [ e I fu o nvention is
the "additive' A8 \%):%333\1 H%@Lt eﬁygﬂn’%{laéig%+£$h%€t%%3|%%r@myo the :

" hexagonal pha§é‘r Ftapss themsplyes. May,c2dvRRtaIROUSLY, Rfntusedso| foke

| tn(r)]n m cel | 3 f@k&tn@ﬂ}g()r theakbwes ££¢1 cof 0d IkyaiiFl edulphoraey e stichf arsci ng
: e "secondar act gn as 1.3

action of r%t he)("'o&g‘%l‘:l Pi \%e3 &gi ﬁ% g‘?]é%h{ggééﬁ%br%?‘gg)ae %ﬁeq ?sposag&a‘l%é' teﬁat It
~acts 'so as tofpﬁcFQEDQShtGQFSebéﬁeﬂlqml@Bt#yqﬂQ#-Qhﬁlnﬂhﬁngthbut t he scope -

of the invent hQRleeﬂQ&néosQEphbﬁaﬁééi byrRdy SafB/F&]HE?iis%fxﬁrrﬁ'n“ cally it
has been 25 observ

I ful dr qt
T ohtsduty | i GARACHEELPHORE ERONERET | FOHTASETRNAF ARATRAS ¢ APEORIRTY: he
sense of the plkseet shipbatates, Gﬁeublahetprmnzéqutndxanﬂ etrmatuxadi ng a

| arge poljgr %ﬁu&oaads oaaaoml l:b!n?ﬁ’néﬁ'%ﬁ WK &&rgo%r afpie,an 30

al i phatic or arali hati c ﬁ f ai ni.-ng _not nore 't
secondary al yl sulphates. hus one preferred type of _
"additive" has the same or a similar polar head group as ()

the surfactant (a) (i) but has a relatively short
hydrocarbon chain containing at most 6, and preferably not -
15 more than 4, aliphatic carbon atoms. ;

Similarly short chain ammonium salts, such as
triethanolamine hydrochloride or lower élkylbenzene
dimeth?l ammonium hydrochlorides, may be used as

20 "additives" when the'"seéondary“ surfactant is cationic.

A second preferred type of "additive" is a highly
- polar but uncharged material. This type of "additive" may
'be used in conjunction with both anionic and cationic - o
25 surfactants. Short chain analogues of nonionic @_)

surfactants may, for example, be used.

A second type of uncharged "additive” is typified by
the lower am1des,'conta1n1ng the - CON - group. Common
30 features of this second type appear to be an ability to -
raise the dlelectrlc constant of water combined with a
structure-breaking effect on water. The preferred
material;'which is both cheap'and environmentally
uncbjectionable, ié urea. Short-chain urea homblogues and
/ 35 analogues, for example, methyl and ethyl ureas, thiourea,
i formamide and acetamide, are possible alternatives, but



.

pfeferab[y 4 or. less, aliphatic carbon atonsn The | arger the pol ar head

group, the larger the hydrophobe that can be tol erated, 35 The '

pol ar gr-oup of the additive may carry an ionic charge, but if so this nust
be of 'the sane polarity as - 12- that of {je_surfactant or surfactants.
‘Materials that are in ef fect short- chain anal ogues of the "secondary" .
surfactants thensel ves may advantageously be used. For exanple, the |ower
aryl or al kylaryl sul phonates, such as 5 tol uene and xyl ene sul phonat es,

may be used as " &d¢ise asre" oifoﬂ.essrrpnteteshsthmemb:em Dedesk fjeimt ~wdlead ol engt h-

al kyl benzene sul mmh%sdramgxﬁarsué SQs USGEH! é&f&w&g ity B Ot her

sul phonates, for _exanple, secon kane sul phonat es hey are
not exact struct&PﬁsefOeff8ﬁ§F8§BE§s afdann" adfi et on with sul phates, for
exanpl e, secondary al kyl sul phates. Thus one preferred type of "additive

nas the same or a st m bl B9L2h UERdnOLENP: ARl SUE AT AU Lyt has

a relatively short hydr ocarbon charn cont al ik
not 15 nore th&#vsntappphétWéteﬁrboﬁh%I%ﬁ%at€¥¢n9¥99qrtﬂqns ofh&he three

anmgpi um sal t s, au@&eaaehtsetfbanahﬁnpaﬁtiwlwﬁF&&Ffaﬁiﬁé&{t I lang! kyl benzene .
dlnethyl anmmoni u Efﬁdro hl or.i di tives" when the

"secondary" surf & ﬁfu Srcaﬁabﬁ?%e %9%%% % fﬁ%ﬁ%ﬁ*ﬁﬁ?q & e‘é&ﬂﬁﬁt&Q“
is a highly pol acapubeudvfierged fucmrtheé. reﬂéwanty@mnaﬁgdkaﬁﬂpha may be

used in conjignct @eRqgrhinh WALEhARL LY Ke Afis RIS & more detail below.
They will obviously depend on the chemical nature of the
U - surfactant system and the additive.

A further.prerequisite‘of the compositions of the
‘15 invention is that the electrolyte level be képt below a
certain critical value, whlch will vary with the
electrolyte, surfactant and "additive" concerned. The
hexagonal phase region shrinks as the electrolyte level
rises, and for some systems will disappear entirely from
20 the phase diagram above a particular level. It is:
therefore important that a surfactant raw material of
sufficiently low electrolyte content be used. For
example, in alkylbenzene sulphonates the principal
~electrolytic impurity is inorganic sulphate (sodium
Q_; 25 sulphate in sodium alkylbenzene sulphdnates); it has been
- found, for example, that for éodium alkylﬁenzene |
sulphonate/urea/water gels aCcording'tb the invention the
sodium sulphate level ‘is preferably below 6%, based on the
alkylbenzene sﬁlphonate, while corresponding formulations
300 based on a large organic countercation, for ekample,_
' ;triethanolamine can toleérate rather higher sulphate
levels. ' |

One class of electrolytes that'might advantageously
35 be added to the compositions of the invention is
constituted by water-soluble inorganic and organic



25 _ surfactants. Short chain anal ogues of nonionic surfactants may, for
¥anpl e, be used. A second type of uncharged "additive" is typified by.the
>r ami des, containing the - CON - group. Common 30 . features of this

second type appear to be.an ability to<aigse-the dielectric gonstant of

wat er conbined with a structure-breaking effect on water. The preferred
-material, which is both cheap and environnental |y unobj ectionable, is urea.
Short-chai n urea homol ogues and / 35 anal ogues, for exanple, nethyl and
ethyl ureas, builders, for mxanplenrPhesphatiese, cit&agessoll e al ternatives,

but - 13 -niPeSEosfaddtd 655, Irp;sermmum %ea;het Relriblsvi ew of

vari ous drawbacks such as cost, XICI 0 asig effecti yeness
as an "additiRaragEaph, care-ﬁﬂgq %géﬂﬂﬂﬁtaF SﬁﬁSE §f CTRELIGRLS of
the inventi onelectebkyte n&meleﬁqulany[panhmdubamsfbtmuﬂatﬁbnee I ngredients
for any pﬁ”'é&hﬁésf'tliéﬁé?tﬁ{‘tw ilodlcd” R9Fabk YR S?H’téﬁd %ar

hexagonal phase rmat1 on can In rre romthe relevant triangu

phase 10  di%ehhky %l?ﬂ]"%#lrlibe‘-’ﬁl@{ﬂjs@éﬂ‘ of @oFalécPfi B BaFSR. They will
obvi ousl y depenglammtdsax&mm sudh read lﬂﬁdﬂhambﬂ.aﬁuh‘eé;cw]gmlhﬁdiéeaténd the
addi tive. ui 0 I nvention
Is that the #{%{Jgél%&éfe\/e {)ee’%mﬁ;ﬂtfeﬁ%vr%p%?{lc;é)feggit crlgft ?35? val ue, which
will vary witpuilders cehan will sadium-sakt-bagedadormlationacevhede The
hexagonaio phage ipsep N Gt k6 fouth & RCWedlghice appétks to apply.

L4

Water-soluble organic builders that are o
micélle-forming, notably soap, can be incorporated at
rather higher levels if désired,,beéause they form part of
15  the hexagonal-phasé'structure.' Soap is of course also
functiohing'here-aé a "primary" cosurfactant.

As indicatéd previously, the compositions of the:
"invention may if desired contain perfume at thef ' _
20 . conventional levels used in detergent compositions, for -
example, OQL to 0.3% by weight, but higher levels of '
‘"additive" are generally required when perfume is present.

If the "additive" is urea, a buffering agent is
25 advantageously present in order to minimise acid or ;:}
alkaline hydrolysis of the urea. If this is a strong
. electrolyte, its level should be kept as low as possible,
for the reasons given earlzer. A preferred buffer is
"boric acid, preferably used in an amount of less than 3%
30 by weight, more preferably from 1 to 2% by weight. As
also mentioned éarlier,-buffering may instead be achieved
by including triethanolamine as a countefcation in the
.surfactant system. The buffering capability and greater
electrolyte tolerance of triethanolamine as countercation
35 _allow the possibility of incorporating significant
quantities of builder electrolytes such as sodium



ri.ses,. and for some systems will disappear entirely from 20 t he phase
di agram above a particular level. It is therefore inportant that a !
surfact ant raw material of - sufficiently low el ectrol yte content be used.
For “exanple, in alkyl benzene sul phonates thel®rTncipal electrolytic
i mpurity is inorganic sul phate (sodium 25 sul phate in sodluntalkylbenzene
sul phonates); it has been found,. for . exanple, that for sodi um al kyl benzene
sul phonat e/ urea/ di pg d §g¥¥ sul phat e
| evel is preferably l&(ghgggﬁggésgg 8%;91?%9& enz ﬁ e olr{l}a!te whil e
cor respondi ng forﬁéﬁéﬁ#@ﬁ§ 3§uChba§eErﬁﬁ-a Iarge organlc countercatlon for
exanpl e, triethanol anine can tolerate rather higher sul phate |evels.
class of electrolytes that m ht dvan age ly be added to
conposi ti ons of the in%‘én?FSﬁ Pus 3n§?‘%t‘€?€%§byt%t%‘?m%‘tﬁ as R dﬁtrg'%ﬁ c and -
organi c - 514 -inyentdensmafoifedespred pomtpimtsslids tsudpended in the
nitrilotriacet al geyaghhalnghaskedel ] abe?&a‘swat@ AN HheF YL dRest be

0

t aken not ‘'to exceed t'he ertlgga}aﬁec r %:e | evel féw an rtlcu ar

f | t TNCE

V\A(‘)l:) yaolrogart i alﬁzdls% ati mighe'b ?JE &‘E&' % 5?\
as -triethanol am %wlllgblf% t%ﬁbﬁr gge 69 Eéh}éé(ﬁf%lieg FIR %uﬂ% lts

wei ght, of such an mnl rrul ati-ons, 10

an upper |idi®% ofushoas 59&5%%:@&91535@%@% afprgncentrations above
their solubility limits, provided that the surfactant -

system and counterion selected will tolerate this; and
abrasives such as silica. Calcite is preferably not used
as an abraslve 1f urea is used as the addztzve", because -

315-. of its tendency to ralse the pH and cause urea
decompcs;tlon.

For mixtures of any particular surfactant system,
"additive” and water a triangular phase diagram can be
20 constructed from which the composxtlonal requirements for
N B hexagonal phase formation can be inferred. Samples at
various ratios are prepared by mixing, and the phases
present can be recognlsed without dlfflculty by v1$ual
~ appearance, gross flow propertles, appearance in polarised
25 . light, and texture observed in a polarlslng mlcroscope. A
.slmllar exercise can be carried out to determlne the’
levels of addltlonal xngredlents that can be tolerated.

Compositions of the invention are conveniently
30 prepared by mixinq'a"surfactant part" with an "additive
" part". The "surfactant part" contains the surfactants,

_ water and any other optional ingredients such as suspended
solids, buffer, perfume and colourants. The "additive
part" comprises either neat "additive" (for example, urea

35 powder), a slurry'or; preferably, a condentrated solution
of the "additive"” in water. In the preferred case, the



Wat er - sol ubl e organi c buil ders that are mcelle-formng, notably soap, can
incorporated at rather higher levels if desired, because they form part
15 t he hexagonal phase structure. Soap is of course also functioning .

.here as a "prinary” cosurfactant. As igd'gaged previ ously, the conpasiti.ons

of the invention may if desired contain perfune at the 20 conventional -

| evel s used in detergent conpositions, for exanple, 0.1 to 0.3% by wei ght,

but  hi gher levels of. "additive" are generally required when perfune is

present. |f tyadidddie™ i¢" useduheat arbdiéeblﬁgdagﬁnislBlﬁfﬂe water as

advantageousl resent in_.orde a hydrol'ysi s of
the urea. %%ﬁj &SSaFYy §PPO g eV?gffd éﬁ?tgéﬁggé Ré *%Pb %ept as | ow
as_p055|ble, il udes n@ai@ns”gprénceant| part" A preferred buffer is boric
acid, preferably used in an amount of |ess than 3@630 by weight, nore

preferably from1l to 2% by wei ght As al so.ne i.o earli buf f
may |nstééd be achHSFFBHRY B &rﬁ&lﬁrPEFhﬁﬁbEg %Eg? % £ #cafreggrn

t he surfact arltaxﬁyjsmﬁ ahidd einitf frempegatapebi | prycesdlggecaam pwaveni yte .
tolerance of gd | IdanY o d“%f%e%% RoCLAg! heledPe a8l LRYG [REaRaesidid (1Y O

i ncorporating si I es ectrolztes such as sodi um
-15 - tri pol yi#kfgﬁ:}’fﬁﬁ t@@rmpﬁﬂlwﬂ‘ﬁsﬁlﬂ- sERE; FPFER2R4di ti ves" such as
urea. As pr eVﬁ&uﬁiMﬁMsCaieﬁtmtgheaaomuer t:henmﬁturéetémpma'lilpmumy i f
desired ﬁ&nt ot € Ol'C1 é#ﬂ%ﬁ?%%%sb“rEG§on, and hence processlng

-becomes relatively easzer, temperature effects are
discussed in more detall_below. The hexagonal phase will \o/
form when the mixture cools down to ambient temperature. '
If the_?additive“'is urea, the temperature'shouid be kept -
15 below 70°C, preferably below 55°C, to avoid significant
' hydrolytio decompositiom of the urea tolgive ammonia.

Because the hexagonal phase gels of the invention
are so Stlff, aeration durlng preparation can present a
20 problem; air entrained during the mlxlng process tends: to
~ remain trapped in the gel, spoiling its appearance.' This
_ problem can be allev1ated by operatlng under vacuum.
Certain composltlons, whlch can be temporarlly taken out
of hexagonal phase by ra151ng the temperature, can be
25 deaerated by holding . them at this elevated temperature for' o
a sufficient length of time. The deaerated hexagonal '
‘phase will reform on cooling.

Gels of the invention in which the fseoondary”

30 surfaCtant is an alkylbenzene sulphonate are of especial
1nterest. Both linear and branched material, having an
average of 8 to 15 alkyl carbon atoms, preferably 10 to 13
carbon atoms, may be used. Preferred addltlves for use

_ in conjunction w1th alkylbenzene sulphonates are sodlum

35 toluene and xylene sulphonates and, above all, urea.



hexagonal phase gel, ‘although the translucency of the conpositions wll
decrease with. increasing solids content. The weight table of soild to .
pueferably does not exceed 1.5:1. Solids that m ght -be present include ‘
i nsol ubl e inorgani c builders such as zeolitey7partially sol uble builder
salts 10 - such as sodiumtripol yphosphate at concentrations above their
solubility limts, provided that the surfactant system and counterion
selected will tolerate this; and abrasives such as silica. Calcite is.
preferably not used.as Getsaisfadibee inventign whishdcentate abigrilbenzene

because 15  of Iémﬂﬁmyﬂaty%wamat;aeuawyaaé §@é§&rea AL CRIPOM4 | 08-

For m xtures of partl cul sur an and water -a
triangul ar phaseaﬂ%l %c&ﬁsf'f%ﬁi‘ g}‘?r oﬁ?#ﬁ%\‘?‘mepagtvai is
conpositional r eqwelmd ovf mn—iséxagnaaltrpmasati.onrrafl tite calkypkbendeaarg ed.

Sanpl es at vagi ouigHdilie YA W anﬂél@ XpiEn 208: bl h PARSERdY oo "

can be recogni sed w't hout |sua appear ance,” gross tl ow
properties, appedi%itetany pditk Pé‘eémEBe speihes hRietharelaningeaedith a
pol@r,ising m crdsta’gnes:.u& wixiidear exércise can be carried out to determne.
the Tevels of additional ingr edl ents t hat can be tolerat ed Conposi tions of
the invention are conveniently repar ed b m xi-ng a "surfactant part"”
with an "additive: part'TheTH@restﬁ% &ﬁt tbﬁrﬁl rdnehain ehethrirfactants,

water and argo ot helkydiénzenle isuapadhates: auéhmaﬁesufagrwmss& | el o7

perf ume and colo n a d| tive_part” rises, ej t neat

"additive" (for g(r%np%(gerhﬁ. 5 for ﬁggrfongegguﬁy L edfd:fyer’ﬁlﬁy a
conéent rated sol Lﬁqlmbldflt&hdabawl 553ebY| Wemh’erlnlpntmedqxeaﬂer rettherasore -
t he . soluble additives can be used at,h:.gher levels.

15 In this embodiment, the surfactant system preferably
- contains from 45-100% alkylbenzene sulphonate, 0-55%
ethoxylated nonionic surfactant and/or alky]. ether
sulphate, and 0-25% fatty a.c:.d mono- or diethanolamide.

20 . preferred compositions based on alkylbenzene

N\ _ sulphonatesi' contain the following pr'oportions of
ingredients: ' '



- 16. - "additive" is used neat or dissolved in as little water as
neeEssary, and the water, or the remaining water, is included in t he
_ "ggzigctant part". 5 " .. Hexagonal phase gels are stiff and difficult
t ndl e at anbi ent tenperatures; progpa%iqg can, however, be facilitated
by heating the m xture as this reduces the stiffness of the hexagonal
phase. For certain fornulations heating can take the m xture tenporarily
out 10 of the hexagonal phase regi on, and hence processing becones
relatively easier; tenperature effects are-di scugegghknsnmogegdetail bel ow
The hexagonal phase will form when the m xture cools down to anbient
tenperature. If the "additive™ is urea, the tenperature shoul d be kept 15
bel ow 70[ er r | kypkhangens sWahonad®zerr] C, t 028v6Pd prgficrabint 20y8% ol ytic
deconposition of the urea to give ammoni a. Because the hexagonal phase gels
of the inyentiqgn are so, stiff, .aeration during preparation can present a 20
probl em i r ERMEYIAFEHRIHSAR i xing process tends.to remain trapped in
the gel, spoisumtpctantapmticanadkylhi s probl emcan be alleviated by _
operating un - Jain conpositions, gyhphch,¢a os@rily
taken out ofqﬁgyggonaﬁlb ase by raising the tgﬁggfangg?P§%%§gg %@ ~
deaerated by holding themat this elevated tenperature for a sufficient
| ength of tinfatthhaadishaiattdhnvdarddeal phaseowibl reformon cooling.. Gels.
of the iqwention in which the "secondary" 30. surfactant is an. :
al kyl benzene sul phonate are of especial interest. Both |inear and branched
materi al, haW¥®Rpan . 1-45, preferably 8-30

phosphate builder: S 0-15 |

15 boric acid (buffer): ©0-2
water: : " ,' - 20-65, preferably 25-45 .

minor ingredients to 100% plus optional suspended builder
20 or abrasive (preferred soild to gel ratio up to 0.43:1). - .
Cqmpositions based on €47C19 dialkyl
sulphosuccinates are also of interest. Especially
preferred ingredients} on grounds of foaming performance, .
25 are CG—C8 diaikyl sulphosuccinates, for example, those \—)
described and claimed in GB 2 108 520A, GB 2 105 325A and
GB 2 133 793aA (Unileﬁer). 'These are preferably linear.

A "primary" or nonionic surfactant (a) (ii) appears
30 to be essential when the "secondary" surfactant is a
dialkyl sulphosuccinate} This is preferably an alkyl
ether sulphate, if very high foaming pérformance is
.reqguired.

35 In this embodiment, the surfactant system may
advantageously contain 30-60% by weight of dialkyl



)

average of 8 to 15 al kyl carbon atons, preferably 10 to 13 carbon atons, ——
may be used. Preferred "additives" for use in conjunction wth 6
al.kyl benzene sul phonates ‘are sodi um 35 t ol uene and xyl ene sul phonat es
and,- above all, urea. - 17 - CGels of thg jgvention. which.contain
aIkbeenzene sulphonate may advantageously be prepared by a“variant of the
process described in which the "surfactant part" is prepared by in-situ.
neutralisation of the al kyl benzene 5 sul phonic acid, for exanple, with
sod|un1hydrOX|ckasnﬂphnsnccnuatb,aHOannsebyuwblghttofeihﬁmble&héuasumpnuﬂdl

magnesi um oxi de. a‘l;.{he/dp }h%ﬁlﬁ%%ﬁ hgﬁlghléxl ﬁl@@é@tgxfxtt h?m%oq aﬁqlgynzene :

sulphonate the nore ure e require
content is |imnt&eight of fatdyi PFﬁ? FQBQUtOSS@GQV aropnider. pure mater)
ot her nore sol ubl e additives can be used at higher |evels. 15 '

thi s enbodi t, the sy f tant syst em, pr ef erabl y cont ai ns from 45- 100%)
al kyl benzene sulphonaté&eggggﬁ 9Fé£éanﬁoﬂ?%n?%n 1 ackomeXampis e al kyl

et her sul'phate, dfd-LD% MWtaoﬁddmhbylosuﬂpmsmmﬂ.mde 2025% by

Pr e\gr red conposiydiyht kRasedxg @lth%!rbgﬂlﬁﬂﬁtém P@-Qf'@{ By GEGHY d'%irea,

fol 'ow ng prOportl%P%dQEO% %&e%egght of water, plus. ‘the usual minor
lngredlents. As with previous compositional limits, the

10 percentage base here does not include" any suspended solid

that might be present..

The invention will now be described in more detail,
by way of example only, with reference to the accompanyind_'
15 drawings, in which Figures 1 to 6 represent triangular '
_phase diagrams for some alkylbenzene
sulphonate/"additive"/water systems. All the alkylbenzene
sulphonates used were sodium salts. | |

20 . "Referring now to Figure 1 of the accompanying
- drawings, a triangular phase diagram at 22°C for a system
based on the sodium linear alkylbenzene sulphonate Marlon -
(Trade Mark) A 396 ex Chemische Werke Hiils, Germany, is
- shown. This material has an average molecular weight of
g_; : 25 342 and contains less than 1.0% by weight of electrolyte
(sodium sulphate), based on the alkylbenzene sulphonate.

_ In the phase diagtam;'the sodium alkylbenzene
_ sulphonate is designated as-ABs...I_.l denotes isotropic
30 (micellar solution), Lg denotes lamellar phase and H
denotes hexagonal phase. -

- It will be noted that there is a broad area of
hexagonal phase covering about 35-50% sodium ailebenzene
35 'sulphOnate, about 10-35% urea and about 15-55% water. The
area is limited at the upper end of the diagram (point U) |



bight % of gel aIkbeenzehe sul phonat e: 20- 60, preferably 20-55 5
gh¥gxyl at ed noni oni ¢ surfactant and/or al kyl ether sul phate:

, preferably 0-20 fatty acid diethanol am de - 0-10 10 urea:
.1 45, preferably 8-30 phosphate bui | der : : ' 0 15 15 boric
acid (buffer): 0-2 water™ 20 - - - 20- 65,

preferably 25-45 ninor .ingredients to 100% pl us optlonal suspended bui | der
20 or abrasive (preferred soild to gel ratio up to 0.43:1).. Conpositions

based on C4- | Jal |5 t f e eci al
gag,P ﬁgtéyub&ql go ﬁk@ﬁ {abBhLE - 355%9 weI4RE 2§ﬁ pufépCG ally

preferred in on f oam ng, perf or mance

di al kyl sul pARARRRI nathes thFoPeé‘?&ﬁ’ﬁPé PPHS§e1§e§EPF‘6%Bh%‘ﬂde?‘&|m in GB 2.
108 520A, CBwhatkb o’ﬁaﬁva&ﬁi’ GBaakiﬁﬁeﬁQaAe( Balphronate) Thbde af ethps ef erably

“linear. A "pr or__nanj ani c a e be
-essenti al- 4%%?%%“%&%%&&5? s%ﬁ %%%%?Eﬁé éﬁé %?ggg gﬁfaéégﬁb%gnate
This is & ef eheﬂ:dgbm Ay isemhaixsyrghafecH wtthe;yohrgmm oﬁhich%}lar)

per f or mance: 's%Itﬁﬁ.lHrf 3This mixtukl tfmbﬁseﬂtieﬂlﬁaﬁé rémﬁyré@éﬂ ant

L L A
relatively easy to detect the endpoint when sufficient '
urea has been added to effect the transition into
‘10 hexagonal phase: as urea is added, at a temperature of
about 50°C, small samples may be removed and allowed to )
cool to ambient temperature, and if they become rigid on FU)_
coollng this 1nd1cates that the hexagonal phase’ area has
 been entered. '
15 : _ .
_ similar diagrams have been constructed for other
commercially aVailable_alkylbenZeae’sulphonates, both
linear and branched; the size and position of the
hexagonal phase region does not vary greatly. Figure 2
20 compares the hexagonal phase boundaries for the sodium .\;
salt of Marlon A 396 (line A) with those for two other
commercially available sodium linear alkylbenzene
sulphonates: Dobane (Trade Mark) 102 ex Shell (average
‘molecular weight 339, sodium Suiphate content 2.4%), (line
25 B) and Petrelab (Trade Mark) 550 ex Petresa (average o/
'moleCular'weight 342, sodium sulphate content 1.8%), (line
C).

~Figure 3 ehows the effect of temperature on the_

30 hexagonal phase boundaries of the sodium Dobane " |
102/urea/water syetem. As the temperature is raised from
22°C to 37°C, and again to 50°C, the hexagonal phase
region diminishes in size and at 75°C no stable hexagonal
-phase is observed Comp051tlons between the hexagonal

35 phase boundaries at 22°C and at 50°C can readily be
prepared by mixing at 50°C, at which temperature they are



»

and/ or et hoxyl ated noni oni ¢ surfactant, and 0-25% by wei ght of fatty acid
nono- or di et hanol am.de. 5 Preferred conpositions may contain, for
exanpl e,- 15-20% by wei ght of di al kyl sul phosuccinate, 20-25% by wei ght of

al kyl. ether sul phate, 10-20% by wei ght of ures _and 40-50% by wei_ght of

wat er, plus the usual m nor -ingredients. AS Wth previ ous corrpdsl tional
limts, the 10 percent age base here does not include any suspended solid
that might be present. The invention.wi'll now be described in nore detai

by way of. exanpl efoeeyflowing ravidreamye to uaimmcamsnaaw 88ol2ng €hay Ggﬁl

for sone

in which Figures {riRsforfPSSHY pdd erp%@{% di a rage _

al kyl benzene sulphonate/"ad tlvex&flf systens ﬂPPaghB 3Fﬁylb§nzene Lo
sul phonat es used were sodiumsalts. Referring now to Figure :

t he acconpanyi ng dr aw rgiisguxre tqlsm-g.;g &theotéﬁgc@ agr @%ét:g%}g@% %ﬂ%
benzene sul phonat e on e
iéfiﬁnknggdegncLen1éﬁ%&énve%ggiﬂﬂ gag ofiSteMy satmidifal Ths
an average nol eculesiei Higurs %!Yestiqgt&dd éoﬂﬁabysweEQBttbﬁntdtémﬁibtlve
-wei\ght of el ect r chatter sadiprasentazntak, 1%3.@%2“1;%2esgiléyipﬁqg%ee,ge%
sul phonate. In t {@:&e ]ﬂ}) am tag sodi um al enzene IS
desi gnat ed as ABg?t de E{:g’se 2l ibsnzess sui EBPFﬁrr%‘ﬁlmtmalL[eﬂrt]
denotes | anel | ar YHekdearaeen ddadt ehehh)eaggoahlpbnaee ated éﬂrﬂﬁté‘%ﬁﬁ&ﬂf"t

d s genal % abpu 50% sodiu
LPE;%LE&?@? oul lg{ocnat o sueoTEoTxsa Tevag, 08 ¥ sodils St
The area is I|n1fed aﬁpﬁ s@n&°8ﬂdth8 EPﬁgFﬁﬂ@(p0|nt U)

Figure 5 shows the effect on the phase  diagram at
22°C of including a'"primary“=surfactant, an alkyl ether
15 sulphate; in Figure 5, the alkylbenzene sulphonate/alkyl
ether sulphate mixture is designated as "ACTIVE". The
mixed system lnvestlgated, indicated by a broken line, was
80% alkylbenzene sulphonate (Dobane 102). and 20% alkyl
_ 'ether sulphate- the SOlld line represents 100% Dobane 102.
20 _ _ .
Figﬁre 6 shows a phase diagram at 22°C for a ternary
system using a different "additive", sodium toluene
sulphonate, designated as "STS". The surfactant is the
sodium salt of Marlon A 396 as in Figure 1. The point S
&_} 25_ represents the solubility limit of sodium toluene
sulphonate. It will be seen. that the hexagonal phase
'reglon is much smaller than with the corresponding system
contalnlng urea.

30 : The lnventlon is further lllustrated by the
follow1ng non-llmltlng Examples, in which parts and
percentages are by welght unless otherwise stated, and
refer to 100% active material.



¢yt he solubility of urea (about 55% by weight in pure water). As the
G%Flgonal phase is approached fromthe water or (water  + al kyl benzene
Cfhonat e) side of the diagram as is done in practice, the phase adjacent
to 5 hexagonal (H) is a mxture of Hwith isotropic (mcellar) solution
L1. This mxture flows much nore readit)22tran does hexagonal phase itself.
.During mxing it is thus relatively easy to detect the endpoint when
~sufficient urea has been added to effect the transition into 10 hexagonal
phase: . as ureg ga ggdgd, at a tenperature of about 50C, snall sanples nmay
be renoved a to cool to anbient tenperature,.and if they becone
rigid on cooling this indicates that the hexagonal phase.area has been
entered. 15 Sim | ara th&edqdma D Prafe e I© Wy Prepadelioocother soomBRisgal Iy
avai |l abl e al kyl benzene sul phonates, both |inear "and br.anched; the size and
position of tHR™PRILEHPAT phase region does not vary greatly. Figure 2 20
conpares Bhe hexagonal phase boundaries for the sodiumsalt ofsMarlon A 396
(line A) with those for two other conmercially available sodiumlinear
al kyl benzene sylghonates: Dobane (Trade Mark) 102 ex Shell (average
mol ecul ar wei hhReanoalkyibenzang sHRhaAheansodivg sadtiine 25 B) and
Petrel ab ( Tr aDebade K] THade atarfle}l rirn xa\stiedde nol ecul ar wei ghg0342, sodi um’
sul phat e contg a1.896, (line C. Figure 3 shows the effeect oistenperature
on the 3? hexagonal . phase boundaries of the sodi um Dobane '

0 Yellow dye. _ 0.0003
Perfume B ' | 0.25 o
Water o o ' - to 100 ~

The method of preﬁaratioﬁ was as follows. 71.4

15 parts of alkylbenzene sulphonate, .in the form of a paste
containing 56% active matter, were heated to 50°C and
mixed with 0.5 parts of 0.6% dye solution, 0.25 parts of
pérfume and 0.55 parts of_wafer; In a separate vessel,
15 parts of solid urea were dissolved in 12.3 parts of

20 water by warming to about 50°C. The urea solution was ' _Q;}
then stirred into the alkylbenzene sulphonate slurry until
a homogeneous hexagonal phase gel was obtained. This
aerafed gel was liquefied and allowed to de-aerate by
maiﬂtaining it at 75°C for 3 to 4.hdd:s. At room

25 temperature the product was a stiff, translucent yellow o .

‘gel of attractive appearance.

Example 2
30 ' A'hexagonal phase gel Was_prepared'to the following

composition:

*



o~
f

102/ urea/water system As the tenperature is.raised from220C to 37[err]

"and again to 50[err]C, the hexagonal phase region dimnishes in size andé%i%,

/5[ err]-C no stabl e hexagonal

phase i's observed. Conpositions between the

hexagonal 35  phase boundaries at 220C andy;#t-500C can readily be prepared
by mxing at 50[err]C, at which tenperature they are -21- free-flowi ng
and easy to handle, and on cooling they will transformto the nuch stiffer
hexagonal phase. Figure 4 shows the effect of electrolyte (sodium5 :

sul phate) |evel on the same.ternary system at 22[err]C.

THe | owest figure

investigated, 2.4%by weight on total active matter, represented the |evel
"of the salt inherently present in-the_al kyl benzene, sul phonate raw nmateri al .
It will be seenliRgRr: RdkHdRPERAE FRARRONIES: SIRFIUR rapidly 10 with
I ncreasi ng el ectgadhtyt @elteethb Brad@Maoki 550 sexk phat e no hexagonal phase
could be ob

of includingg-e
t he al kyl benzene sul phonat e/ al kyl ether sul phate m xture is
desi,gnated as "AggElaVE'. The m xed systeminvestigated, indi g ed by a
broken Iine, was 80% al kyl benzene sul phonate (Dobane 102) and 20% al kyl
et her sul phate; the solid line represents 100% Dobane 102. 20 Figure 6
shows a phase dBegiszmagid22[err]C for a ternary systemusing2a different

Figure 5,

"additive",jgsodi um toluene sul phonate,

is the

-

15

20

25

30

a "“primry

rv§gﬂzgggure 5 shows the effect .on the phase diggram at 220C

surfactant, an al kyl- ether 15 sul’phate; in

desi gnated as "STS'. The surfactant
Water ' . B - " to 100

. The method of preparation was as follows. A 55% by
weight urea solution, representing the maximum )

- concentration possible at ambient temperaturé, was

prepared by dissolving 20 parts of urea in 16.4 parts of
water at about 50°C. 33.8 parts of alkylbenzene sulphonic
acid (97% active matter), together with 2 parts of boric
acid, were neutralised to pH 7 with 9 parts of a 50%
aqueous solution of sodium hydroxide in the presence of
the residual water (18.8 parts). Because of the evolution
of heat during neutralisation this mixture too was at a
temperature above ambient. The urea solution was stirred
into the surfactant mix until a homogeneous hexagonal
phase gel was obtained.

Example 3 -

By a method essentially as described in Example 2, a
hexagonal phase gel using a different "additive", sodium

_toluene'sulphonate, waslpreparédi'the process differed

only in that the "additive®™ was in slurry, rather than
solution, form. The composition was as follows:



-Junrsalt of Harlon A 396 as in Figure 1. The point S 25 represents the
apit ity limt of sodiumtoluene sul phonate. It will be seen that. the
phase region is nuch small.er than with the correspondi ng system:
contai ning urea. 30 .+ The inventien2ids~further illustrated by the
following non-limting Exanples, in which parts and percentages are by
wei-ght unl ess otherw se stated, and refer to 100% active material. - 22

. - Exanpl'e 1 A hexagonal phase gel was prepared.to the follgmnng
~conposition: 5 Linear al kyl benzene sul phonate, sodium salt?® Dobane (Trade
Mark] 102 ex Shell - 40 -Ur ea

- 15 10 Yell o emdd a .. 0.0003 Perfume
0.25 Mater mﬁfgg%r alkylbenzene sulphonate, sodium to 100 The method of
preparati on wesals: ATl . (Trades Magk) PaesHELS3| kyl benzeh® sul phonate, in
the formo§ a paste contarnrng 56% active matter, were heated to 500C and

m xed with 0.5 ts of 0 6@6 e soI tion, 0.25 parts of pegrfume and 0.55
parts of wat er> ggu (giP % 15 parts of solid u?éa wer e .
di ssol ved in 12. 3 parts of 20 mater by warm ng to about 50[err]C. The \o/

T urea solutrcwrwggeghen stirred into the aIkbeenzene sgbpb@@ate slurry
unti | _

10 Example 4

By thée method described in Example 2, a hexagonal 1;;
phase gel containing a "hard" (branched) alkylbenzene
sulphonate was prepared to .the following composition:

- 15 o
%
‘Branched alkylbenzene sulphonate,.sodium _
salt: Oronite (Trade Mark) 60 ex Chevron 35 .
20 : . R . _ -~
Urea | 2 | ~
Water . | '__ to 100
25 ‘It will be noted that a slightly higheralevel of k;)
urea than in Example 2 was required.
Example 5
.30 - By the method described'in Examplézz, a hexagbhal

phase gel containing a slightly higher level of "hard"
‘alkylbenzene sulphonate was prepared to the following
composition: '



-

T . .
a honmpgeneous hexagonal phase gel was obtained. This aerated gel was
liquefied and allowed to de-adrate by nmaintaining it at 75[err]C for 3 to 1§h
hours. -At room 25 tenperature the product was a stiff, translucent

yel I'ow gel of attractive appearance. Exanplke28 30. - . A hexagonal phase
gel was prepared to the foll ow ng conposition: - 23 - Linear '

al kyl benzene sulphonate sodiumsalt: Petrelab Trade Mark 550 ex 5

Pet resa. = 35 Urea

20 -Boric acid’ L ' 2 10 Vat¥r

t'o 100 The net hod of preparati on was as folloms A 55% by wei ght urea

sol ution, represe i,mum 15 centratio 0ossi bl e at' anbi ent

t enper at ur e, é%%ﬁéhﬁél§££3EQ§¥ﬁe€Fn§u§B PRAES 1 of© g?@ﬁ in 16.4 parts of
wat er at about 50&5&11::] QDB 3(TXrader Mark) akkPebiimene sul phoni cd@cid (97%
active matterg, together with 2 parts of boric acid, were neutralised to pH:
7 wth 9 parts of _a 50% 20 aqueous sol ution of sodlunlhydrOX|de in the
presence of the r&83jual wat er (18.8 parts).. Because of the ol ution of
heat_during neutralisation this mxture too was at a tenperature above
anbi ent. The uregy ;@% gtion was stirred into the surfactan,E° 5buntll a
honngeneous hexagona

10 " With this particular branched material, the level of

urea requlred was no hlgher than for the llnear material
\4"' used in Example 3.
_'Examgle 6
15

A hexagonal phase gel containing ;lkylbenzene sulphonate
and alkyl ether sulphate was prepared to the following

composition:
. _ - 20 o _ %
(N : ' ' :
Linear alkylbenzene éulphqnate, sodium
salt: Dobane 102 - _' 32
&_;" 25 Alkyl ether sulphate, sodium salt: _
' Synperonic (Trade Mark) 3-5-70 ex ICI 8
Urea. ' 25
30 Water ' o _ ~ to 100

~ The method of preﬁafatioh was éssentiaily as
described in Example 2, except that all of the free water
was added at the neutralisation stage, .and the alkyl ether
35 sulphate (as a 70% active matter paste) was then mixed



k]

25 phase gel was obtained. Exanple 3 By a nethod essentially as described

] anple 2, a 30 hexagonal phase gel using a different "additive", .

: m t ol uene sul phonate, was prepared: the process differed only in:that .
‘the "additive" was in slurry, ratherithag solution, form The conposition
was as follows: -24- Linear alkyl behz ﬁe’sulphonate, sodiumsalt: Marlon

(Trade Mark) A ex Huls s 40 5 Sodi um tol uene sul phonate '

20 Water ' ' ) to 100 10 Exanple 4 By the

met hod - descr et itheE4ARPIBeRzeReSY BEROALLENGEEBE! 2d @t Al 9 fhe har d”
(branched) ahgélbenzene sa#ghonate was prepared to the followng
y

conposi ti on: 2pASnEn BV | benzene sul phonate, sodiumsalt: Oronite
(Trade Mark) 60 ex Chevron 35 20 Urea L ' _
25 Water : to 100 25 It wll be
_ . B le 7 . : S .
not ed t hat aﬂgﬁgghrfy hi gher | evel of urea than in Exanple 2 was. required.
Exanpl e 3 30 o By the nethod described in Exanple 2, a hexagona
phase gel containi By &hel mgBhbd AegBLibe@VEA Bfampe &, a hexagonal
phase gel was prepared to the following composition: | N
.
10
Linear alkylbenzene sulphonate, sodium s
salt: Petrelab 550 ' .30 N\
Urea | ﬂ | | 25
15 '
Water _ ' R . to 100
Example 8
By a method essentially as described in Example 2, a
hexagonal phase gel containing alkylbenzene sulphonate in
triethanolamine salt form was prepared, the neutralisation
being carried out with liquid triethanolamine rather than _
25 with sodium hydroxide solution. The composition was as 7

_follows:

%
30 Linear alkylbenzene sulphonate,
triethanolamine salt: Petrelab 550 ) 55
Urea - ' o o ' 8

35 Water S to 100



T

al kyl benzene sul phonate was prepared to the follow ng. conposition: “25

- Branched alkylbenzene sulphonat e, sodiun1sa|t' DDB (Trade Mark) ex m
40 5 Urea - o 20 Wat er ' :
to 100 10 Wth this partlcular branaﬁed material, the |evel of_urea

required was no-higher than for the linear material used in Exanple 3.

Exanpl e 6 15 A hexagonal. phase gel contai.ning al kyl benzene sul phonate and

al kyl ether sul phate- s prepared to the follomnq& %OWEOSI&IOH 20 Li near
e hote

al kyl benzene sul phonat (R Requdsisnent: 43

32 25 Al kyl et her sulphate, sodi um sal t: Synperonlc (Trade Nhrk) 3- S—70
ex | Cl ' ' _ ' 25 30
Wat er -45&éi§32 ' o .~ to 100 The nethod of -

preparati on was essentlally as descrlbed in Exanpl e 2, except that all of-
the free watsr was addechetaddialgiasy igedl icontaindag ankylbenabky! ether

'35 sulphate (aéufpﬂ&{a@é’ tind dBHH1 P Packane! 18l prepgred to the

L .follow1ng composition:

10 :
Linear alkylbenzene sulphonate,
Lg ' triethanolamine salt: Petrelab 550 - 40

- Ethoxyléted °1z‘°15 aliphatic alcohol
15  (9EO): Dobanol (Trade Mark) 25-9 ex Shell 5

'Urea . : ' ' 30

Water - | to 100
| 20 . S o
,\*” ' _ The method of preparation was esséntially as
' described in Example 6: again triethanolamine was used to
neutralise the alkylbenzene sulphonic acid;'and the
nonionic surfactant was mixed with the alkylbenzene
.o 25 sulphonate before addition of the urea powder.

Example 10

By the method described in Example 2, a hexagonal

30 '_phase'gel containing a relatively high levéi of sodium

alkylbenzene sulphonate was prepared to the following '
composition: '



-26- with the al kyl benzene sul phonate before addition of the urea as a .
er. Exanple 7 5 By the nethod described in Exanple 2, .a hexagonal phase
‘was prepared to the following composition: 10 Linear alkyl'benzene -
- sul phonat e, sodi um sal t: Petrelab 550 _ 28 - 30 Urea
25 15 Water - to 100 Exanpl e 8 20 By a
net hod essentially as descri bed in Exanple 2, a hexagonal phase gel
cont ai ni ng al kyl benzene sulphonate in trlethanolan1ne salt form was :
pr.epared, the neutralisation being carried out with liquid& triethanol am ne
rather than 25 w th sodi um hydroxide solution. The conposition was as
foll ows: 30 Li near al kyl benzene sul phonat e, trlethanolanlne salt:

Petrel ab 550 Linear alkylbenzene sulphonate, sodium
8 35 \Water salt: Marlon A ex Hfils : to 100 48 - 27 -
5 __ o -
Urea. ‘ | | - 12 “
 Water ' ' ' ' ' to 100
10 :
Example 11 N
| | o/
A hexagonal phase gel containing a sodium
alkylbenzene sﬁlphonate and a low level of soluble
15 1norgan1c bullder was prepared to the follow1nq
_compositions
3
20 Linear alkylbenzene sulphonate, sodium ' _ . (;J
salt- Marlon A S 40 '
Sodium hexametaphosphate ' 5
25 Urea ' o . o ) 30 . -

Water _ ' ' | to 100

The method of preparation was essentially as
30 described in Example 6, the solid sodium hexametaphosphate
builder belng mixed w1th the alkylbenzene sulphonate |
before addition’ of the urea powder.



d
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"The 1 ow urea requirenment wl| be not ed. Exanple 9.5 A hexagonal-
phase gel contai ning al kyl benzene sul phonate and noni oni ¢ surfactant wa
prepared to the follow ng conposition: 10 Linear al kyl benzene sul phonat

triethanol amine salt: Petrelab 550 - 29 40 Et hoxyl ated Cl12-C15
al i phatic al cohol 15 (9EO: Dobanol (Trade Nhrk) 25-9 ex Shell 5
Ur ea . 30 Water

to 100 20 The nethod of preparation was essentially as descri bed in Exanple
6: again- trlethaﬁuﬁnnisg_gas used to neutralise the al kyl benzene sul phonic
acid, and the nonionic surfactant was m xed with the al kyl benzene 25
sulphonate before addltlon of the urea p Exanpl e 10 By the t hod .
described in Exanpl e 22 BeraseRphaphage 9 %ﬁtﬁﬂ?ﬁﬁ% D10 @ SFARG AP AR PG e y

hi gh | evel of sod&kynhéh;éhensuiphcm&téunndea deisherelaved od tihergahliow ng
conposi ti on: 5 bu%%derLkggaﬁré$§¥é§gﬂégﬁga?ﬁhﬁnﬁﬂﬂkﬁcdﬁ%ﬁéﬁ@&%ﬁkt Marl on

A ex_FUI

12 _
AN - _ : ' $
Linear alkylbenzene sulphonaﬁe,
10 triethanolamine salt: Petrelab 550 40
&Ji ' Sodium tripolyphosphéte: Thermophos .
(Trade Mark) NW ex Knapsack _ 10
15 Urea : . | 25
‘Water o | to 100
The method of preparétion ﬁas as follows. The
\ 20 sodium tripolyphosphate was slurried in the free water at
~ about 50°C, the triethanolamine was added, and the
alkylbenzene sulphonlc acid was then added for
neutralisation. Urea as a powder was flnally mlxed in.
__In this method the sodium trlpolyphosphate was not allowed
&J} 25 to come into contact with the free alkylbenzene sulphonlc

acid because of the rlsk of hydroly515.

Example 13

30 By the method of Example 12, a hexagonal phase gel
was prepared to the following composxtlon~



Wat.er _ ' to 100 10 Exanple 11 A

agonal phase gel containing a sodi um-alkyl benzene sul phonate and a | ow
n§§k|'0f soluble 15 inorganic builder was prepared to the foll ow ng:
- .composition: 20 Li near . al kyl benzene guBBhgnate, sodiumsalt: Marlon A
40 Sodi um hexanet aphosphat e : . 5 25 Urea - : '
30 water - B to 100 The net hod of
preparation was essentially as 30 described in Exanple 6, the solid
sodi um hexanet aphosphat e bui |l der being m.xed w th the al kyl benzene
~ sul phonat e before addition of the urea powder. - 29 - Exanple 12 A
hexagonal phase gel containing a triethanolam ne al kyl benzene sul phonat e

and a higher Linedr oflkylWegizéne Bulphonader, was prepared to the follom@ng
- conposi tion: t!::l-feet ran%l%i?%”é%gﬁzs te%?.%g?%gﬁgao- triethaggl anine salt:

Petrel ab 550 T um Sphate: Thernophos (Trade
Mark) NWEx lgedismkripolyphosphate: Thegmephos| iy 15 - :
25 Wat er : ' : to 100 The net hod of
preparation\%¥g£s follows. The . 25 A
Water ” - S to 100
10 | - o

This gel was less translucent than that of Example .
12 because the phosphatg builder was partially in \
suspended solid form. ' ' '

15. Example 14

A hexagonal phase gel containing dialky;l
sulphosuccinate and alkyl ether sulphate was prepared to
‘the following composition:

20 _ . - o W

Cé/C8 dialkyl sulphosuccinate, sodium

.saltz a mixed linear CGIC8 dialkyl -
25 sulphosuccinate prepared from a mixture ' _ oo/

of 40 mole % n-hexanol and 60 mole %

n—octahol as described in GB 2 108 520a

(Unilever) - : . 20

30 Alkyl ether Rsulpt'\ate',' sodium salt:
[ Tr ;
synperoniﬁ(gJ%t7o*°7“'"““""K) 20

Urea g | ' 20

35 Water - to 100



>
v

20 .sodiumtripol yphosphate was slurried in the free water at about
SO[err].C, the triethanolam ne was added, and the al kyl benzene. sul phonic '
acid was- then added for neutralisation. Urea as a powder was finally ‘4,:3 !
in. «In this nmethod the sodiumtri pol yphosphahg was not all owed 25 to come .-
into contact with the free al kyl benzene sulpHonic aci d because of ‘the risk

of hydrolysis. Exanple 13 30 By the nethod of Exanple 12, a

hexagonal phase gel was prepared to the follow ng conposition: - 30 -

Li near. al kyl benzene sulm@q_taqk gr al rel :
40 5 - Sodi umtrlap hosphat e: %hgrﬁﬁﬁggaghaaﬁsté in ‘Eﬂ LFJ’P“Q 05150“ 80%

25 Water e matter paste, was mlxedtgn.i_motllg q—IHﬂgl @#hms | ess
transl ucent than suiphatle Hasnmpl GO%ZabeiaaSﬁatberpb@ﬁﬂélﬁt&d)mﬂéjeﬂ'ré@s

partially in susg% 3 r hexa as '
contai ni ng di al-k s&?p%%sugg%%atgglégao Fﬁggpgﬁ‘\%?e@ %ﬂéig dto
the follow ng5 co#ﬁ@é‘lﬂ 4 20 C6/C8 di al kyI sul phOSUCCI nat e sodiumsalt: a .

m xed |inear C6/C8 dialkyl 25 sul phosucci nate prepared froma mxture
N Example 15 ' ' '

By the method described in Example 14, a hexagonal
10 phase gel was prepared to the following composition: .

_ C /C dialkyl sulphosuccinate, sodzum
15 -salt (as in Example 14) _ 15
Alkyl ether sulphate: Synperonic 3-S-70 25
Urea , : _ ' | 10
Ny 20 ' :
Water : : , . to 100



of 40 nole % n-hexanol and 60 nDIe % n-octanol as described in GB 2 108

, Cﬁ? (Uni | ever) : + 20 30, Al kyl ether

, (Cbhat e, sodium salt: Synperonil (RE|gstered Trade Mark).3-S-70 -
.20- Urea B , _ 20 35 Wt er
to 100 - 31 The dialkyl sul phosuccina32,=in the formof an 80% acti ve

matter paste, was nixed with the alkyl ether sulphate (as a 70% active
matter paste) and the free water, and urea solution was stirred in as :
described in 5 Exanple 1. Exanple 15 By the method described in Exanple 14,
a hexagonal 10 phase gel was prepared to the foll ow ng conmposition:. C6/C8
di al kyl sulp en sodium 15 - salt (as in Exanple 14) '
15 Al kyl ether sulphate Synperonlc 3-S-70 .- 25 Ur ea
10 20 Water. g

A hexagonal phase JePe¥3APapfhi RBageraely %ﬁﬁ?ﬁnlng *a fatty ac

5 dlethanolamlde was prepared to the follow1ng composxtlon-

3%1 Exanpl e 16

% o’/
Linear alkylbenzene sulphonate,
10 sodium salt: Petrelab 550 = - 30
Coconut diethanolamide: Ethylan : _ N\
(Trade Mark) LD ex Diamond Shamrock. -5
15 Urea ” - : : a 16
Boric acid S 2
Water ' : to 100 o
20 | . o Y

The method of preparation was essentially as
described in Example 6, the coconut diethanolamide (100%
active matter) being mixed with the alkylbenzene
sulphonate before addition of the urea powder.

C

25



f

5 di-et hanol ani de was prepared to the fol |l owi ng conposition: Linear

al kyl benzene sul phonate, 10° ‘sodiumsalt: Petrelab 550
30 Coconut di et hanol am de: Ethylan (Trade Mar k) LD ex Di amond Shant ock.

5 15 U ea ' - 33 = - .16 Boric acid

2 Water S £8 100 20 The met hod of

preparati on was essentlally as described in Exanpl e 6, the coconut

di et hanol am de (100% active matter) being nyxed wi th the al kyl benzene

sul phonat e -bef or Exzumbileé Ay of the urea powder. 25 - - 33 - Exanple 17 A
hexagonal phase gel containing al kyl benzene sul phonate, al kyl et her

sul phate, and coconut 5 di et hanol anmi de was prepared to the fol |l ow ng
conposi tion: Linear al &y hsx3gsenalsphprsngded, containbey iadkwlhenzaneg el ab 550

28 Al kyl ether Sdeﬂﬁﬁdhaﬂaqdhukyiabthe§YBﬁEpﬁﬂté 3a®d 'Sbconut .
2 15 .COCO.r]% d'cf' ert%'l%oﬁ@mq.%e Evtasyprepaged to the %o%éom%rcomposxtzon-

20 Boric aci

to 100 | _ - . _
o/ ; o ' L $
Linear alkylbenzene sulphonate, _
10 sodium salt: Petrelab 550 - - 28
i;g Alkyl ether sulphate, sodium salt. _
Synperonlc 3-5-70" : S 2
15 ~ Coconut diethanolamide: Ethylan LD 10
Urea o - | ' - - 20
Boric acid | : - _ 2
o 20 o
N\, : . . o
Water : to 100

The method of preparation was essentially as
. described in Example 6, the coconut diethanolamide and
'g_; 25 alkyl ether sulphate being mixed with the alkylbenzene
sulphonate before_addition'of the'urea powder.

Example 18

30 By a method substantially as described in Example 9,
a hexagonal phase gel qdntaining an alkylbenzene
sulphonate partially in triethanolamine salt form and also
containing a nonionic surfactant and a fatty acid
diethanolamide wasl



The met hod of preparation was essentially as described in Exanple 6, the
onut™ di et hanol ani de and 25
yl benzene sul phonate before addition of the urea powder. Exanple 18 30

‘By a method substantially as described.i g4Exanpl e 9, a hexagonal phase gel -

‘al kyl ether sul phate being mixed with the

contai ni ng an al kyl'benzene sul phonate partially in triethanol am ne salt
form and al so containing a nonionic surfactant and a fatty acid

di et hanol am de was

“prepared. Neutralisation was carried out using a

m xture of squfeparedir oNetdetradlishitdonawdst caerhaedobati neingha mixpmse t i on
was as foll ovgsg

43 | .sul phanat: i At | ab 550
L near&ﬁl@fg{gﬁg%dge{%ﬁﬁ%ﬁﬂ E?ﬁf‘%%:ﬁetﬁ?ﬂbf&hfﬁé .ﬁgére a

17.5 10 Ky sul'phonate, -tri€thanol'anine salt: Petrel ab
550 compgs ik iQMpMasp en §0 13O et hoxyl at e Dowf ax ( Trade Mar k) 9N1O
5.0 15 Coconut diethanol am de: Conperlan . - 0.5 (Trade Mark) KD -
ex Henkelg Urea 6.0 20 Perfune
0.3 Dye 0. 0003 25 Wat er
to 100 , _ _ ' .
Linear alkylbenzene sulphonate, sodium ' . N
salt: Petrelab 550 - 17.5
10 Linear alkylbenzene sulphonate, : -
triethanolamine salt: Petrelab 550 - 16.0 ~
| | S o
Nonyl phenol 10EO ethoxylate: ' v
Dowfax (Trade Mark)9N10 : ' . 5.0 '
15 | ) . | | |
Coconut diethanolamide: Comperlan - - 0.5
(Trade Mark) KD ex Henkel '
Urea - 16.0 _
20 Ny
_ o/
Perfume 0.3
Dye 0.0003
25 Water ‘to 100 U
Example 19
30 A hexagdnal phése'gel containing an alkylbenzené

sulphonate and a higher level of an ethoxylated alcohol
- nonionic surfactant was prepared to the following

composition:



Exampl e 19 30 - A hexagonal phase gel containing an al kyl benzene -
sul phonate and a hi gher | evel of an ethoxyl ated al cohol nonionic surfac@%@) :

was prepared to the follow ng conposition: - 35 - Linear alkyl benzen
sul phanate, sodiumsalt: Petrelab 550 _ , -+ 20 5
Et hoxyl at ed C12-C15 aliphatic al cohol (9ECF:3EOBanoI 25-9

20" Urea 15 10 Water

to 100 The net hod of preparat|on was essentially as described in Exanple 2,
t he noni onic surfactant being 15 mxed with the al kyl benzeng sul phonate
bef ore addition of the urea solution. Exanple 20 20 By the nethod
described in Example 19, .a siml|ar hexagonal phase gel containing a nore
hi ghl'y ethoxylatddmmmn(lﬁhylbentenEasulphenatepasdmhmm>the foll ow ng
conposition: 25 . @6L|near
al kyl benzene sulp 3ﬁatget§o |unPsaIt: Petrelab 550 ' 20 _
20 30 Etho%@lated Cl12-C15 aliphatic al cohol (12EOQ: Dobanol  25-12.

20. ' Ethoxylated C,,-C 15 aliphatic alcohol
A (9EO)- Dobanol 25-9 20
Urea ' ' S 15 -
10 | | /
. ‘Water , - to 100
@ -

_ The method of preparation was essentially as
described in Example 2, the nonionic surfactant being

15 mixed with the alkylbenzene sulphonate before addition of
the urea solution.

Example 20

Y 20 . By the method described in Example 19, a similar
hexagonal phase gel containing a more highly ethoxylated
nonionic surfactant was prepared to the following
composition:

o 25 ' : | | 3

. Linear alkylbenzene sulphonate, sodium
salt: Petrelab 550 : . 20

30 Ethoxylated C12 C15 allphatlc alcohol
(12E0) : Dobanol 25-12 ' - 20

Urea o t 20

35  Water - L to 100



Urea ' - : 20 35 Wat er

00 - - 36 - Exanple 21 A hexagonal phase .gel containjng an .

| benzene sul phonate and a hi gher |evel of ‘al kyl ether sul phate was 5
‘prepared to the foll ow ng conposition: ngear alkylbenzene sul phonat e,

sodium 10 salt: Petrelab 550 . o 20 Al kyl ether
sul phate, sodiumsalt: Synperonic 3-S-70 ' : 20 15
Ur ea ' 15 Water

to 100 The qﬁgggﬁlgfzgreparatlon was essentially as 20 ‘described in
Example 2, t her sul phate being mixed with the al kyl benzene .
sulphonate before addition of the urea solution. Exanple 22 25 A hexagonal
phase gel contai ni mgh&lxlagbharlzphaseulgelhooanEaimmgmesalktyHﬁxtzérw m and '

al kyl et her suhphafe (wagnar Spﬁiéﬁei-olwglfé’k' WPo- & Hhite was37
ene sul | H etrela

Li near al kyl ben magnesi um sal

20 5  prepared to the follow1ng composltlon-
% o’/
_ Linear'alkyibenzene-sulphonate, sodium
10 salt: Petrelab 550 | , : 20
_ | _ .
Alkyl ether sulphate, sodium salt: . o/
Synpercnic 3-5-70 . ' : 20
15 Urea . T S 15
Water : . _ : to 100

The method of preparatlon was essentially as
20 descrlbed in Example 2, the alkyl ether sulphate be1ng ;J'
mixed with the alkylbenzene sulphonate before addition of
the urea solutlon. ~

Example 22 - _ -
25 - | ' | '»J
' A hexagonal phase gel containing alkylbenzene
.sulphonate in magnesium salt form and alkyl ether sulphate
was'prepared'to the following composition:



5 Al kyl ether sul phate, sodiun1sa|t: Synperonic 3-S-70 : =
14 Urea: ' 20 10 Water
to 100 The nethod of preparatlon was essentlally as described in Example 6,
except that the neutralisation was 15 carri out by adding the anount of
magnesi um oxi de required to form 20 parts of glkylbenzene sul phordate, with
final -adjustnment to pH 7 using sodi um hydroxide sol ution. Exanple 23 20 - A
det ergent conposition in the formof a hexagonal phase gel containing a

suspended solid abrasive was prepared to the foll ow ng conpositi on: - 38
- of whole’ of gel Llnear al kyl benzene sul phonate, 5 sodiumsalt:
Petrel ab 550 - 28 40 Urea
14 ; 20 Bobimeariallkylbenzene sulphonate, 1.4 2 10
Silica, nmean part £ I% gi stered Trade Ma )200 ex .
Crosfield Chemc +§é eé&&ﬁ’é&ﬂé"ﬂgtféﬁﬂb %? Perfune 55
0.21 053 Dye o 0. 0002 0. 0003
| ' Alkyl ether sulphate, sodlum salt:
N\, Synperonic 3-5-70 : 14
_ Urea S o - 20
10 _ _
. Water ' o to 100
The method_of preparation was essentially as
described in EXample 6, except that the neutralisation was
15 carried out by adding the amount of magnesium oxide
required to form 20 parts of alkylbenzene sulphonate, with
final adjustment to pH 7 using sodium hydroxide solution.
| Example 23
o ?0 )

A detergentfcomposition in the form of a hekagonal
phase gel containing a suspended solid abrasive was
prepared to the following composition:



E e
30: 70 (0.43:1).
Exanpl e 2,

~addition of the urea solution.
an opaque detergent conposition suitable for fabric

a

prepared to the conposition.given below The melght

35

;
abl e for

to 100 to 100 20 This. gel,

hard surface cleani'ng, was conS|derably nmor e opaque than t hose
the foregoi ng Exanpl es owning to the presence of suspended solid, ‘but
retained sone translucenqy The weight ratio of solid to 25 gel here_mas
The met hod of preparati-o38was essentially as described in.

the silica abrasive being mxed with the surfactant before
30 Exanple 24 By the nethod of Exanple 23,
washi ng an%}bontaining

i nsol ubl e inorganic builder, zeolite (crystaﬁllne sodi u
alum nosilicate), suspended in a hexagonal phaseodetwholes of38el -

ratio of solid to gel

was again 0.43;1. 5 _ . of whol e of
gel Linear aJ%&4?ﬁﬁm%}h¥%Rﬁﬂﬂﬁﬂﬁn%?lagﬂﬂaﬁﬁvsaIt Petrel ab 550 -
28 5 4OBd&huml§&Et Petrelab 550 - 28 ' 140 20
Boric acid - 1.4 . 2 Zeolite, nean
particle S|ze 15 4[err]n1 Zeollte HAB40 ex Degussa o 30 Perfqu
0.21 Grege _ _ 14 0. 00020 0. 0003
Boric acid - | 1.4 2
10 - | |
Silica, mean p tlcle size N
- 8-10 pm: Gasilzlém? ageTed TTads M“"d -
Crosfield Chemicals - ' 30 - L
15 Perfume S - , 0.21 0.3
Dye T : 0.0002 '0.0003
Water | | to '100 to 100
20 | | | -
This'gel,'suitable for hard strface cleaning, was
considerably more opaquelthan-those of the foregoing |
Examples owning to the-pfesence of suspended solid, but
retained some translucency. ‘The weight ratio of solid to SRR
25 gel here was 30:70 (0.43:1). ' hd
The method of preparation was essentially as
described in Example 2, the silica abrasive being mixed
with the surfactant before addition of the urea solution.
30 | |
Example 24
By the method Qf'Example 23, an opaque detergent
composition suitabie for fabric washing and containing a
35 insoluble inorganic builder, zeolite (crystalline sodium -

aluminosilicate), suspended in a hekagonal phase gel, was



20 water to 100 to 100 Exanple 25 25
A hexagonal  phase gel suitable for fabric washing, and containing soap as
sol ubl e organi c builder and cosurfactant, was prepared to the follow ng

conposi tion: -40- Linear al kyl benzene suI onate, sodium salt: Dobane
102 32 5 Sodi Um Iéate L '
4 Sodlunlllnoleate ' 4 10 Urea

28 Water to 100 The nethod of

preparation was e{ :!'é’d |86 Q-.'fhel%o ¢iokedivenFraiBie 6'1‘ éhﬁefcg?f’sr%@g
mxed with the al enzene sul phonate heforé _addition of e urea powder
20 Exanple 26 A %é?%gﬂfé} @aﬁngﬁé§e8 ‘8d:dationic surfactants (one

"secondary" and one "prinmary") was prepared to the follow ng conpositi.on:

25 - 41 -- Dicoconut dinethyl amrni um chl ori de: g %
5 g . of whole of gel
\— Linear alkylbenzené sulphonate,
' sodium salt: Petrelab 550 28 40
10 Urea 14 : 20
\_} Boric acid ' _ _ 1.4 2

Zeolite, mean particle size

15 4um: Zeolite HAB40 ex Degussa - .30 -
Perfume | | 0.21 0.3
Dye : _ ' : 0.0002 0.0003
_ 20 - o : '
o/ : -
Water , ' to 100 to 100
Example 25
K*; 25 A hexagonal phase gel suitable for fabrid #ashing,

and containing soap as a soluble organic builder and
cosurfactant, was prepared to the following composition:



Qy*wnun1cm
15710 Wt er
-useful for f
preparation
supplied Arq
m xed direct
and water at

Not e 25

quad (Trade Mark) 2C ex Akzo

20 5 Hexadecyl trinethyl
oride: Arquad 16 ex Akzo o - _
K o L to 100 This product is
abric conditioning or hair_ngdltioning. 15 The net hod of
was as follows. Solvent was noved fromthe comercially
uad 2C by rotary evaporation, and the purified material was
ly with the. Arquad 16 (100% active matter), urea 20 powder

20 Urea

about 300C until| a honpgeneous hexagonal phase gel resulted.

None of the surfactant systens used in the Exanples would

forn1hexagonal phase gels in the absence of the "additive". Exanple 27 30
The di shwashiligeper fdkydbeszehet hulpghonatepasedivm Exanpl e 1 was conpared

%raqupgéggngr ggycts currently commercially awglable in Turkey,
ar e

"to that of
using a stan
to a foar co
standard coo

10

15

Isodd uii loieagech/ fatty : _ 4 .
_ _ _ -
~ Sodium linoleate _ o 4 |
Urea - o 28
Water _ ' ' | : to 100 : : &-/
' The method of preparation was essentially as
~ described in Example 6, the soaps being mixed with the
alkylbenzene sulphonate before addition of the urea
powder. '
.Examgle 26 <

20

25

test procedure in which soiled plates were 35 washed

| | apse end point. Each plate was pre-soiled with 5 g of a

A hexagonal phase gel based on cationic surfactants
{one "secondary” and one "primary") was prepared to the
following composition: '

-



acid emul sion in
7.5 g of product

ingredients (%:

C Al kyl benzene s
bi'car bonat e .
17 11 31 15
Wat er and mi nors
(branched) and |

wat er, and the washing solution in each case consisted of
dissolved:in 5 litres of watér (12[err] French hardness)
at 45[err]C that is to say, a whole-product concentration of 1.5 g/ltitre.
5 The three commerci al products tested, deslgpaled A, B and C, were al
the form of opaque off-white pastes and cont al ned the follomnng princi pal

tn

10 ) A B
ul phonat e - 251 202 251 Sodi um '
6 16 = 8 Sodium sul plat e
Sodlun1tr|polyphosphate 14 . 6

to 100 1 m xture of "hard"

picaroppt dimethyl ammoniymeghlaridas phonates 2 "hard”

al kyl benzene sulahqaaae(fbgdéeggfﬁp 2¢ dbeadat e washing testpg expressed as-

25 the nunher

follow ng Tabl e.

47.5 30 Past e

12 Paste C

gel "of the inven
many plates as t

of plates washed before foam coll apse, are shown in the
Each figure is the nmean of two results. CGel of Exanple
Hexadecyl trimethyl ammonium chloridek0 Paste B

Arquad 16 ex Akzo ' 23.5. 1t will bejgeen that t
tion was 35 capabl e of washing approximately tw ce as
he ‘best ' (C) of the connerC|aI products.

Urea , : 15

water o to 100

This product is useful for fabric conditioning or
hair conditioning.

The method of preparation was as follows. Solvent
was removed from the commercially supplied Arquad 2C by
rotary evaporation, and the purified material was mixed
directly w1th the Arquad 16 (100% active matter), urea

"powder and water at about 30°C until a homogeneous

.hexagonal phase gel resulted.

Nete
None of the surfactant systems used in the Examples

would form hexagonal phase gels in the absence of the
"additive”.

Example 27

- The dishwashing performance of the gel prepared in
Example ‘1 was compared to that of three paste products

currently commercially available in Turkey, using a

10
15
_. 20
AN :
U 25 -
30
35

standardised test procedure in which soiled plates were

~washed to a foam collapse end point. Each plate was

1
he

‘pre-soiled with 5 g of a standard cooking oil/starch/fatty



7 1
4 f)

o

- Exanpl e 28 The conpari son of'Exaane 22 was carried out at 5 equal
uct dosage, and thus represents the differences that m ght be perceived
der realisti-c user conditions, but the products conpared contained .-

.different amounts of surfactant. A further performance eval uation-was
accordingly carried out to conpare t he~v4%#idus products at 10 equal
surfactant concentration in the wash solution (0.375 g/litre of

al kyl benzene sul phonate). The results are shown bel ow, again each figure-

represents t

Plates (g/li
20.5 A

1.88

w |l be seen

t';‘r’cé)ﬁeiﬂmifsiwﬂ ihOMLLS, dRd RS OMESRing solut fdHGRNdRM 0N

case consistedjofn7.5 g of product djssglvedy in 5 litres
of water (13°CFrench hardness) at 45%C, that is to say, &3.5 It

hat, . at .constant actiye defergent Ve t he gel
subst anti al | YARESRESIRE Sggfe?gfag%oghégzg‘g %%gh%#%1al products, and was
consi der &l y better than.the worst of them (A). -44- CLAIMS 1. An
aqueous detergent GeEDQArbeORMABRELALNPraadsts Wosted PradyRfiident,y in

hexagonal

10

15

20

25

30

35

| wécriﬁ(’: ?f/'fs Ev%lﬁ'g{ %{].Tbégoﬁpghgoggl QEQgBéci;Eé ngff-gwan_itae _Spuarsftaecs:t ant o

system havin

and contained the following principal ingredients (%):

A B C°

‘Alkylbenzene sulphonate o 251 202 251 \!’.
Sodium bicarbonate - 6 16 8

Sodium sulphate 17 11 31

Sodium tripolyphosphate 14 6 -

Water and minors _ - “to 100

1 mixture of "hard" (branched) and linear

alkylbenzene sulphonates . ;/
2 "hard" alkylbenzene sulphonate

The results of the plate washingﬂtest, expressed as
thé number of plates washed before foam-collapse, are A

. shown in the following Table. Each figure is the mean of

two results.

Gel of Example 1 - 47.5
Paste A 10
Paste B ' _ ' o 12

Paste C i . _ '23.5

It will be seen that the gel of the invention was
capable of washing approximately twice as many plates as
the best (C) of the commercial products.



-

anbi ent tenperature, said system being incapable of formi ng hexagonal phase
spontaneously, and consisting 10 essentially of: i) 30 to 100% b

wei ght of an anionic or cationic surfactant, having a polar head group.
one or nore linear or branched aliphatic or_ graliphatic 15 . _ '
hydr‘ocar bon chains containing in total at |east 8 aliphatic carbon atons,

t he pol ar head group being positioned non-termnally in a single

hydr ocarbon ‘chain or carrying nore than one hydrocarbon chain; or two or
nore such 20 : surfactants of the sane charge type; and (ii)

optionally 0 to 78%.hy jght of.a further surfactant selected from
amy14©3¢)

surfactants of t rge type as (i) but having a polar head group 25
positioned termnally in a |linear or branched aliphatic or araliphatic

hyd][ oc?r b;)n chaijn cont arig r&nﬁa:ii%?%%_o& E'ghﬁbibi Qgg@?g_oea§£9g?];9@9n59ni c
surfactants; an ur reof ;. an_additive which.|s_a
Mater-SoIubIe§n0ﬁ¥%¢%%Iéiéé%giéaéfﬁﬁg' g&l&hﬁfcEFngFﬁ?ﬁ§ﬁghﬁnﬁkff%ﬁences
capabl e of forcinghathduights fe parceivedmunderi mealhskigonser pharsdi tidres,

addi ti ve bei ng nopi®nie Produdty corpRredatoathiRedadikbsrant f Adds of
(a)(i); and 35 (cg' V@ter.' -45f- % - A detergent conposition as clained
inclaimi, ur actant._-A fur her performiance evaluation was
- accordingly carried out to compare the various products at
10 = equal surfactant concentration in the wash solution
(0.375 g/litre of alkylbenzene Sulphonate). The results
\_ L are shown below; again each figure represents the mean of

two results.

15 . Product  Concentration . Pplates

(g/1litre)  washed
Gell . 0.94 X 20.5
a | 1.50 10
. 20 B 1.88 17

C 1.5 23.5 .

It will be seen that, at constant active detergent

level, the gel substantially matched the best (C). of the

_(\; 25 commercial products, and was considerably better than the
worst. of them (a). '



atlc carbon atoms. 5 3. A -detergent conposition as
Jm" I ﬂ Lal m 2, wherein the hydrocarbon chain of the . %
,sur ins from10 to_1 4allphatlc carbon atoms. 10 4. A

detergent conp05|t|on as clained in claif1] wherein the additive (b) is a
wat er - sol ubl e non-m celle-formng or weakly mcelle- formng material having
a polar head group and optionally an 15 al i phatic or araliphatic
hydr ocar bon %E@ contai-ning at nost 6 aliphatic carbon atons. 5. A

det er gent conpesﬁ§1on as clainmed in claim4, wherein the additive (b) has a
hydr ocar bon chain 20 ' contai ning at .nost 4 aliphatic carbon atons. 6,

Adgezerge?}) ) qogpoghtn h&gﬁéﬁschétaﬁéehﬂ Somb&E ft Don cé&aﬁﬁuggwterr é!.nt he -
a Itrve I NS
Compos! L1 on, BBOHY, REBRROERARARBLY oAb, ReFASRAL Ak Qjstal Jaimr 5. A

det ergents comm@sgeﬂonon§r¢banged in claim4 or 30 claimb5, wherein.
the additive (b) is a material having the sane polar head group as the

sur f act ant (a) i) and haV|n% an aliphatic or arallghatip-hxgrocarbon chaﬁ~i
cont ai ni ng at'@los® §uEfRFka chgﬁFﬁBnhéme% a ggrafrft point ‘below

ambient temperature, said system being incapable of
forming hexagonal phase sppntanéously, and consisting
10 essentially of: . :

. &
-

i) 30 to 100% by weight of an anionic or cationic N
surfactant, having a polar head group and one or
. more linear or branched aliphatic or arallphatlc
15 , hydrocarbon chains containing in total at least
8 aiiphatic carbon atoms, the polar head group
being positioned non-terminally in a single
" hydrocarbon chain or carrying moie thanlone
hydrocarbon chain; or two or more such
20 ’ “surfactants of the same charge type; and </

(ii)-optionally 0 to 70% by weight of a further
' surfactant selected from surfactants of the same
‘charge type as (i) but having a polar head group
25 : positioned terminélly in a linear or branched o/
aliphatic or araliphatic hydrocarbon chain '
containing'at-least 8 aliphatic carbon atoms;
nonionic surfactants; and mixtures thereof;

30 (b) an additive which is a water-soluble
non—mlcelle-formlng or weakly mlcelle-formlng _

- material capable of forcing the surfactant system (a)
into hexagonal phase, the additive being nonionic or
of the same charge type as the surfactant (a) (i); and

35 _
(c¢) water.



- 46 - 9. A det er gent conposition as claimed in claim4 or claimS5, égi)

wherein the -additive (b) is.-an aryl or alkylaryl su

detergent conposition as clained in any one of clai &ﬂnmmmlnu\umgm t he
gel -contains from15 to 70% by wei ght of the, ﬁurfactaﬁt Systet (&), *from1
to-45% by wei ght of the additive (b), and at [east 20% by wei ght of water.
10 11. ‘A detergent conposition as claimed in claim10, wherein the gel
contains from25 to 60% by wei ght of the surfactant system (a). 12. A
det er gent conposizj on adedetigent mmgloamua:a as clLamedlmwnbamnlxhe gel

contains f1om 5 to 35U el Uil ol a3dn' LHE; 0D or ine APRLELERY the._"'

conposition as claimed Tn an

gel contains from 25 t@®)56%k Wnﬁ@n@htmoftomﬂeﬁromlo deéﬂei’-bmatlc '
conposi tion as clai med:dppbgiatma.0of claims 1 to 13, wherein the surfactant
system (a) 25 . conprises. from 10 to 65% by wei ght of the further

sur fact ant (a§ (ii). 15. A detergent conposition as clained in any one.of

clainms 1 to 14, vdereik ddtergenftacomposixion) asscl@imed in ebaimik.od6. A

det }er,ge”t COnposi tion 2, G} 6! Rhere i ¥hd hyar¥batsbR EheisUsEaghant (a) (i)
co I ses a Ilnear or
surfactant (a) (1i) contains ftom 10 to 18_a11phat1c

carbon atoms.

10 _
o 4. A detergent composition as claimed in claim 1,

\¥; wherein the additive (b) is a water-soluble

non-micelle-forming or weakly micelle-forming

_ material having a polar head group and optionally an

15 aliphatic or araliphatic hydrocarbon chain containing

" at most 6 aliphatic carbon atoms.

5. A detergent composition as claimed in claim 4,
wherein the additive (b) has a hydrocarbon chain

: 20 containing at most 4 aliphatic carbon atoms.
6. A detergent composition as clalmed in claim 4 or
claim 5, wherein the additive (b) contains an amzde
_ : (- CON -) group.
(ORI

7. A detergent_composition as claimed in claim 6,
wherein the additive (b) is urea.

8. . A detergent composition as claimed in claim 4 or
30 claim 5, wherein the additive (b) is a material
| having the same polar head group as the surfactant
~(a) (i) and having an aliphatic or araliphatic '
:hydrocarbon chain containing at most 6 aliphatic
carbon atoms. ' ' '
35



branched al kyl benzene sul phonate contai ning an 35 average of from8

?| I IR ORI s ¢ a7 oy detergent composition as claimed

ibeﬁzeﬁe Sul’bhdnat'e containing-an average of from 10 to 13 al kyl carbon
atons 5 18. A detergent conposition as4€lained in claimi6 or claim17,
wherein the surfactant system (a) consists essentially of: 10 (1)
from 45 to 100% by wei ght of one or nore linear or branched C8-C15

al kyl benzene gsul pho eS¢ and (ii) s . ~from 5@6b |g t of one or
nore 15 4 PO STYLhE, ﬁéwpéﬁﬁé%?aﬁ?s %‘]"5% e’onf '{:ﬁr et her
sul phat es, et hoxylcd-tﬂém ﬁonwbnrelsuthacaédz.tq.vé atby mlahsusgp]s and m xtures.
thereof, and 20 aikylabdfi sulphoha®8.0 to 25% by wei ght of one or nore
fatty aC|d nono- or diet anolan1des or mixtures thereof. 25  19. A _
detergent conposition as clainmed in claim15, wherein the surfactant (a)(i)
conpri se$ a |li0nead detlergrobedonpoSitinn)asl dxyhmd pho&uqmd}fﬁ &f 20. A
detsrgfnttconp05|EuggmgslcE3|gedwhgfg &lg%% ??Pﬁa Wﬁ%;ELC|na
n a conprises a linea oy
surtacta ( )(I) ngy weight of the surfactant system a), from 1 to e
45% by weight of the additive (b), ‘and at least 20%
by weight of water.
10 _
11. A detergent composition as claimeéd in claim 10, PN

wherein the gel contains from 25 to 60% by welght of o/
the surfactant system (a) . :

15 12, A detergent composition as claimed in claim 10 or
claim 11, wherein the gel contains from 5 to 35% by
weight of the additive (b).

13. A detergent composition as claimed in any one of _ .
20 claims 10 to 12, whereln the gel contains from 25 to Y,
55% by welght of water.

14. A detergent composition as claimed in any one of

_ claims 1 to 13, wherein the surfactant system (a) .
25 comprises from 10 to 65% by welght of the further W/

| surfactant (a)(ll). -

15. A detergent comp051tlon as claimed in any one of
claims 1 to 14, whereln the surfactant (a) (i) is
30 anionic.

16. A detergent composition as claimed in claim 15,
wherein the surfactant (a) (i) comprises a linear or
branched alkylbenzene sulphonate containing an

35 average of from 8 to 15 alkyl carbon atoms.

3



21. A detergent conposition as clained in clain119 20, wherein
the surfactant system (a) consists 35 essent ﬂw '@ u (a)(l
fgzom 30 to 60% by wei ght of one or nore di (C4-C10) nate
and,(a)(ii)- from40 to 70% by wei ght of one or nore 5

further surfactants sel ected from al kyl et hef7sul phates, ~ et hoxyl at ed

noni oni ¢ surfactants, and and mi xtures thereof, and (a)(iii) fromO to 10%
by wei ght of one or nore 10 - fatty acid nono- or

di et hanol an des qf m %! Weed t‘;%%r e%f ngmtléndg%ﬁéggﬁf‘e(qoﬂpoéﬁin?

clainmed in any ore of “clai s cont-al ns arhbu’fferl ng

15 ~ amount, Iesgmm%hsysmﬁgﬁtanéf (le(i-b gerprises a Alingay gt
conposition as cl ai Methyghdted B lb\é/ﬁeéﬁénsﬁm§haﬁ£t§ow:ﬁt§ﬁsuicjQm1 to 2%
by wei ght of boric acid. .20 24 hﬁ gen& gg iltl nas_clained in any
one of claims 15 to 2RVeHRgeCf onPcldupHe¥ aﬁ?% (35°%% present at

| east partlaISy in trial kanol ani ne salt form 25 25.° A detergent

ggrmos'ste ISOB atsocll%ngi e i yediRe cQ\f:\ngBEri't%nlﬁstelmee&hiﬁ hepgldh tigng |y
_ R P ° y me g17, wherelnethgosgrfchgELggyégmgr(éyggguéists

essentially of:

10 - (1) B from 45 to 100% by weight of one or moré

PO linear 'or branched Cg-C,; alkylbenzene
N _ sulphonates, and '

‘(i1) @ from 0 to 55% by weight of one or more

15 o further surfactants selected from alkyl

ether sulphates, ethoxylated nonionic
surfactants, fatty acid soaps and mixtures
thereof, and

Y, 20 (iii) from 0 to 25% by weight of ohe or more

. - fatty acid mono- or diethanolamides or
mixtures thereof.

\_ - 25 19. A detergent composition as claimed in claim lS,'

wherein the surfactant _(a)'(i’) comprises a linear or
~‘branched di (C 4-_-C10) alkyl sulphosuccinate.

20. A detergent composition as claimed in claim 19,
30 wherein the surfactant (a) (i) comprises a linear
di (CG-CS) alkyl sulphosuccinate..

21. A detergent composition as claimed in claim 19 or .
claim 20, wherein the surfactant system (a) consists
35 - essentially of



detergeney—bu+#deL——30—26—~_A detergent conposition as clainmed in any one
ch addltlonally conprises a solid suspended in the
, @ ﬂu“ ;ﬂl lid to gel not exceeding 1.5:1. 35 27. A
det gent alned in clalqb26 wherein the suspended solid
s a detergency bU|Ide or an abr asi ve. T49- 28. A detergent

conposition as clained in any one of clains 1 to 25, which is ?ransparent
or translucent. 29. A detergent conposition as clainmed in claiml1, 5

conprising a gel C@ﬂshﬁt'”gf%%&?@b'%blﬁoﬁbea%éigPE ?ErQHEZQr %@6by'

wei ght of one or nore l'inear,  or branched C3-C enzene sur onat es,
10 (a)(ii) fromO to 20%)9& Shio’ of §Y&yFuEPh@F“§E+EﬁB%%vO#n thoxylated
noni oni ¢ surfactant or soap, - : - (a)(iii) fromoO toh10@6by wei ght of
fatty acid dietha e, 4 tof 78 g rea or
sodi um t ol uene sulp )3§%§e 58% 0 to ?] X18 ?gK% %&éﬁ
wat er - solubl e fur her surfactants selected from alkyl ,

- ether sulphates, ethoxylated nonionic

: surfactants, and and mixtures thereof, and o

(a) (iii) from 0 to 10% by weight of one or more
10 : - fatty acid mono- or diethanolamides or
mixtures thereof.

22. A detergent composition as claimed in any one of

claims 1 to 21, wherein the gel contains a buffering -
15 ~ amount, less than 3% by weight, of boric acid.

23. A detergent cbmposition as claimed in claim 22,
‘wherein the gel comprises from 1 to 2% by weight of
boric acid. '

20

24. A detergent COmposition as claimed in any one of
claims 15 to 21, wherein the anionic surfactant
(a) (1) is present.at least partially in
‘trialkanolamine salt form. _
25. A detergent'composition as claimed in any one of
claims 15 to 24, which additionally comprises up to
15% by weight of a water-soluble inorganic or organic
detergency builder.

30 :
26. A detergent-compositiqn as claimed in any one of
claims 1 to 25, which additionally comprises a
- solid suspended in the gel, the weight ratio of
solid to gel not exceeding 1.5:1.
35 _

27. A detergent composition as claimed in claim 26,
wherein the suspended solid is a detergency builder
or an abrasive.,



5 . _
phosphat.e bui'l der, (d) fromO to 2% by weight of boric acid, 25 (e)
from20 to 45% by wei.ght of *water, and m nor ingredi t“”mw'")mﬂ)mni
ard optionally al'so conprising a suspended wat er -i ns "
abrasive, in a weight ratio of solid to gel pat exceeﬁlng -4 1s 3 A
det ergent conposition as claimed in claim1, 35 conprising a gel
consisting essentially of - 50 - (a)(i) - from15 to 20% by wei ght of
one or nore |inear or branched di (C4-C10)al kyl sul phosuccinates, 5:

(a)(ii) from2R80 zs%dgemmtcomboshltybneabeclaminpgaitn agia())/o%e of fL ;)m
10 to 20% by wei ght. of 0

of water, a%d nlgor |n§#% ents to Io8$&s§1ls RF%%%&%%%% 8r 5%?%4 @%

t he formof a gel wholly 15 or predominantly in hexagonal I|qU|d

crystal form'andzet.orrmicfeiﬂe&g@aﬂt 2OmPBERRLONOLSCALA DHEE ﬂx'réf&ir@r& having a
pol ar head grgup and atic or

bi.c 2
aral i phatic hydrocarbgﬁm%ﬁgl n%bﬁfgl |ﬁ8n§stéﬁgte§sﬁPFiﬁéi§ ofarbon at ons,

the pol ar head group being positioned non-terninally in the

\ (a) (i) from 20 to 55% by weight of one or more
' linear or branched C8-C15 alkylbenzene
sulphonates, '
10 - : _ .
— - (a)(ii) from 0 to 20% by weight of alkyl ether
R : ' sulphate or ethoxylated nonionic surfactant
' or soap,
15 “(a) (iii) - from 0 to 10% by wezght of fatty acid
dlethanolamlde, '
{(b) ~ from 8 to 30% by weight of urea or sodlum
' toluene sulphonate,
Y 20. )
(c) from 0 to 15% by welght of water-soluble
. phosphate builder,
_ (d) - from 0 to 2% by weight of boric acid,
(N 25 - . _
(e) from 20 to 45% by weight of water,
and minor ingredients to 100%,
30 and optionally also comprising_a suspended

water-insoluble builder or -abrasive, in a weight
- ratio of solid to gel not exceeding 0.43:1.

30. A detergent éomposition as claimed in claim 1,
35 comprising a gel consisting essentially of



hydroc ' 25 (b) an additive which is a water-sol uble
ce
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Exanples hereln

10

15

20

25

30

35

3'1.

32.

ubstantially as>described in any one of t

(a) (1) from 15 to 20% by weight of one or more
linear or branched di(c4~Cio)alkyl'
sulphosuccinates,

sulphate,
“(b) from 10 to 20% by weight of urea,
(c) " from 40 to 50% by weight of water,

and minor ingredients to 100%.

capabl e of forélng

nal phase, and 30 (c) water. 32. An aqueous :
# ﬂ”@gel whol | y or.prgponlnantly i n hexagonal |iquid
crystal férn§ 35

he

. (a) (ii) from 20 to 25% by weight of alkyl ether

—

A detergent composition in the form of a gel wholly

or predominantly in hexagonal liquid crystal form,

and comprising

(a) an anionic or cationic surfactant having a

polar head g:oup'and a hydrophobic

aliphatic'pr-araliphatic.hydrocarbon chain

containing at least 8 aliphatic carbon
atoms, the polar head group being
positioned non-terminally in the
hydrocarbon chain,

(b) an additive which is a water-sd;uble'
non-mlcelle-formlng or weakly

W

micelle-forming material capable of forclng

- component (i) into hexagonal phase, and
(c) water..

An'aqueous composition comprising a gel wholly or

~ predominantly in hekagonal liquid crystal form,

substantlally as described in any one of the Examples

hereln.




