, 2182945 " LI QUI D DETERGENT COWVPOSI TION' This invention relates to clear and
stabl e li.quid detergent conpositions, such as m ght be used for cleaning

di shes. More particularly, this invention relates.to clear, stable liquid ..
detergent 5. conpositions containing high |evels of detergent/ surfactana®
active conpounds but which do not include any of the convention?;szgqj-
non-det ergent solubilizers or hydrotropes to achieve the clarit

stability. Liquid detergent conpositions containing sodium 10. dodecyl
benzene sul phonate and ammoni umialogip GSHTRRERN P MG eride™n from for
exanple, U S. Patent 3,231, 504. WEVer, r1n or te conposi -

tions containing these detergent active conpounds at acceptably high

| evel s, it is.-necessary to include 15. relatively high amunts of

sol ubi |l i zi ng agents or rotr .The .l r,aliphatic cohals (e.g.

et hyl al cohol), urea, %'PE% Qég%%gﬁgnsﬁe&a%\r%%eta? e&ge.arso?ﬁa%m?s(%‘?gﬁe

sul phonate) are ripavidndatevgest compssitbidny mpchycas snighit Hyelresedpes.

20. Vari ousgj S 43 se Md Qi t C itions have

been provi ded by fgngg%§§€§P|dégﬂ§§3 (% ﬁ%ﬂ?ﬁﬁgaiﬁ al Toggﬁgene

sul phonat e ani oni tPUBRELGENE edRL®Sa tPacdiedty Sih 2 Arkergertgent .

1,339, 060 ( anndeq. apest L oatiany PubLlohot Novenner, 2B 10Ts and s
: : amended specification) publishe Vv r. 28, an

counter part LS. PAFBRE tansaacBdhe’ Sonpalina RS Wi 4o e Soabbdng

‘British Patent Spaoyfofathenconventional non-detergent solubilizers or

W, hydrotropes to achieve the clarity or stability.
Liquid detergent compositions containing sodium
10. dodecyl bénzene sulphonate and' ammonium alkyl ether
sulphate are known from, for example, U.S. Patent
3,231,504. However, in order to formulate composi-
tions containing these detergent active compounds at
acceptably high levels, it is necessary to include
15. relatively high amounts of solubilizing agents or
hydrotropes. The lower aliphatic alcohols (e.g.
ethyl alcohol), urea, alkyl benzene sulphonate (e.g.
sodium xylene sulphonate) are representative of the
solubilizing agents énd hydrotropes.
20, Various improvements in these liquid detergent (
- compositions have been provided by replacing all or
part of the higher alkyl benzene sulphonate anionic
detergent with a paraffin sulphonate anionic
detergent. For instance, reference ééh be made to
25. British Patent Specification B 1,339,069 (amended
specification) published November 28, 1973 and its
counterpart U.S. Patent 3,755,206, as well as U.S.
Patent 3,812,042 and British Patent Specification
1,567,421. All of these patented formulations still
30. require the addition of a hydrotrope or solubilizing



1, 567, 421. All ‘of these patented formulations still 30. require the
addltlon of ‘a hydrotrope or sol ubi I'i zi ng 2. agent, referred to as a
“viscosity and clarity control system in order to achieve the desired
degree of clarity and concentration. Therefore, to the extent that the
viscesity and clarity control 5. system (typically a nmixture of ethyl

al cohol and/or propyl alcohol with urea) occumees space in the conposition,
the relative concentration of detergent active conpounds is necessarily
reduced. That is, the viscosity and clarity control system does not 10.
contribute to the overall cleaning performance of the |iquid detergent
conposi tion. O her agamaf,f irefexinsidortat ashasdorilscpsic ydeangr gatr idgnposi ti ons

are described in Ufgﬁg%t'}g% %%4.0,1%8%rd%@d & atcl‘rﬁbé‘}?att t Gldd cations

1, 458, 798 and 15. these require el ati ve y specialized
and expensi ve noni desregead FaRir itahendh eeonneatt rad ieinced Thergfare prgpy| ene

oxi de condensates, i@l Te'xQ:réhtarE‘H&Q: Q)Hed%séaslﬁi@o'aﬁda@l(iﬁlt@@r&mdie etc.
20. It would be highly desirable, therefore, i'S.an %ﬁ#ﬁpt of

this inventiondto amh (§tml|caf1d-m ﬁemwa/afem Yd'p@r+°t°r“9s‘e
par-af fi n sul phonat @ropsad adlcdio1s wdtihe Uredl) dodRipdlege Ripat@iaesitiieons.

composition, the relative concentration of detergent
active compounds is necessarily reduced. That is,
the viscosity and clarity control system does not
Lu/ 10. contribute to the overall cleaning performance of the
' liquid detergent composition.

Other paraffin sulphonate based liquid detergent
compositions are described in U.S. Patent 4,040,989,
and British Patent Specifications 1,458,798 and

15. 1,458,783 - but these all require relatively
| specialized and expensive nonionic detergent
compounds such as mixed ethylene-propylene oxide
-condensates, tertiary amine oxides, alkanoic acid
_ alkanolamide, etc.
. 20. It would be highly desirable, therefore, and it
is an object of this invention to proVide still
further improvements upon these prior paraffin

e - sulphonate based clear stable liquid detergent
. compositions.
25. A specific object of this invention is to

provide clear stable liquid detergent compositions
based on paraffin sulphonate with ethoxylated alcohol
sulphate and nonionic detergent which compositions
can be highly concentrated, for example, up to about
30. 50 weight percent or more of active ingredients, yet



25. A specific object of this invention is to provide clear stable

| i qui d detergent conpositions based on paraffin sul phonate with ethoxyl ated
al cohol sul phate and noni oni ¢ detergent which conpositions can be highly \
concentrated, for exanple, up to about 30. 50 wei ght percent or nore of ™

active -ingredients, yet 3 which does not include any non-detergent ‘os
active solubilizer or hydrotrope material. These and ot her objects of the
i nvention which will becone nore readily 3apparent fromthe foll ow ng -

detail ed description and preferred enbodi nents of the invention have been
acconpl i shed by the discovery that the viscosity and clarity control system
of hydrotropic and sol ubilizing agents can be replaced by a relatively | ow,

€.g. about 8 tg, {0, &@é?oﬁoﬁh?ﬁ@lh&@gﬁﬁyahéﬁhéétéﬂbEHétScﬁ@b@niC det er gent
conmpound in conbination wth a nonionic detergent, "e.g. a conventional

et hoxyl at ed fa3elubitbzer @etRY4EAtreBRpBARBLLALreby owering the overal
cost of the conposithess and eehart bbRecbsgbEr that ahveareba ohientive
prasent 1 nventYbht grourie neF aaF spRh by toRRREPBEnEF Ol b 08 EPOROATEN
conprises (A Petaiied desphipeienaandnprefierteedeambodimenésoofit the from 15
to 40% by meigﬁﬁéention have been accomplished by the discovery
that the viscosity and clarity control system of
hydrotropic and solubilizing agents can be replaced
by a relativeiy low, e.g. about 8 to 10, carbon chain .QJ
length alcohol sulphate anionic detergent compound in
combination with a nonionic detergent, e.g. a
conventional ethoxylated fatty alcohol detergent
compound thereby lowering the overall cost of the
compositions and permitting higher total levels of
active ingredients without sacrificing clarity or
stability.
Accordingly, the present invention provides
clear liquid detergent composition which comprises
(aA) paraffin sulphonate anionic detergent'in an
amount of from 15 to 40% by weight;
(B) alkyl ether sulphate anionic detergent _
wherein the alkyl group has from 10 to 18 carbon o/
atoms in an amount of from 1 to 10% by weight;
(C) nonionic detergent in an amount of from 2 to
20% by weight; '
(D) alkyl sulphate anionic detergent wherein the
alkyl group has from 6 to 11 carbon atoms in an
amount of from 0.8 to 5% by weight, the sum of (A) +
(B) + (C) + (D) being at least 25% by weight of the
total composition; and
(E) water.



(-B) al kyl ether sul phate anionic detergent wherein the al kyl group has from
10 to 18 carbon atons in an anmount of from2l to 10% by weight; (C nonionic
detergent in an amount of from2 to 20% by weight; (D) al kyl sul phate

ani gni-¢c detergent wherein the al kyl group s from6 to 11 carbon atons in
an almunt- of from0.8 to 5% by wei ght, theflsumof (A + (B) + (C + (D)
being at |east 25% by weight of the total conposition; and (E) water.

The conpositions of this invention provide rich stable high foam ng

cl eaners, especially suitable for the hand washi ng of soiled dishes,

gl assware and cutl eryThe cBh@dsau:dlbnsoldfbltelmmivfémmﬂ gftm\mm,riajrso
known as al kane n l.oye re ally
m xed secondary %}d p%s%]tl(é%or’?g{;@s a\%lner?=l %qg%f&%%aaloem%%gr 5.
mol ecul e with at theaémandbmham% tdfersmfletﬁemgﬂaa.h@rlalszswarel@r@ar bon at ons
per nolecule or 1Q¢4Q,%7 carbon atons per nolecule. A preferred range of
carbon atom contents | ‘from 14 to 17 carbon atons with an average carbon
atom content of about 15. The



10. preferred nol ecul ar weight normally ranges from 300 to 350f The
descri bed paraffin sul phonates are preferably prepared by subjecting a cut
of paraffin, corresponding to the chain Iength specified above, to 15. the

action of sul phur dioxi de and oxygen in accordance with the well known -7
sul:phoxi dati on process. The product of thi&g reaction is a secondary st
sul phonic acid, which is then neutralized-ith a suitable base to produce

t he water sol ubl e secondary 20. al kyl sul phonate. Sim |l ar useful secondary
al kyl sul phonates may be obtai ned by other nethods, e.g. by the

sul phochl orination technique, in which chlorine and sul phur di oxi de are

reacted with paraffig,.Ln pt Lnic Light wth_the resulting
25. sul phuryl chloriggs Bé?%ﬁ ﬁ§2§§§§zgérggglﬁeayhgﬂpfgéefd PgFﬁlthe
secondary al kyl kBowphaaaadkan¥heudphpoates.,t keppayeflf in shepbreseatand of
the anionic sul phatReibR QeedséﬁsaQ@dm@%awﬁbgfﬁgls}gr a&kgrtlan al kal i netal,

ammoni um or | ower _ al kanol am ne, 30. althoug e ealfth netals, e.g.
magnesi um and SUlPhoRatesi Ra¥iagefEPBo1AsEPURO FarbePRi A§OMEePREt er sol ubl e

detergent saltsmolbeubét #etnoht! NeaskkabbubeBokstakeesedbdingNdiRAkL@SSI UM
"W th sodi um bei al kapol api nes ma nono-, di- or

trialkanolanineggcgésg L%%gb?ngtéggggﬁﬁnmagﬁﬁﬁlﬁn°Fhé°gFB:ﬁ3Ic@FbBB, and
nost preferabl yatensaper ambhesule. A preferred range of carbon atom
contents is from 14 to 17 carbon atoms with an
average carbon atom content of about 15. The
10. préferred molecular weight normally ranges from 300
to 350.

The described paraffin sulphonates are
preferably prepared by subjecting a cut of paraffin,
corresponding to the chain length specified above, to

15. the action of sulphur dioxide and oxygen in '
accordance wiﬁh the well known sulphoxidation
process. The product of this reaction is a secondary
sulphonic acid, which is then neutralized with a
suitable base to produce the water soluble secondary

20. alkyl sulphonate. Similar useful secondary alkyl
sulphonates may be obtained by other methods, e.g. by
the sulphochlofination technique, in which chlorine ‘QJ
and sulphur dioxide are reacted with paraffin in the
presence of actinic light, with the resulting

25. sulphuryl chlorides being hydrolyzed and neutralized
to form the secondary alkyl sulphonates.

The cation of the paraffin sulphonate and of the
anionic sulphates to be described below is pfeferably
an alkali metal, ammonium or lower alkanolamine,

30. although alkaline eafth metals, e.g. magnesium, and



e.g. triethanol am ne and di et hanol am ne. The correspondi ng am nes nmay be
used instead. The nost preferred of the paraffin sul phonates is the sodi um
paraffln sul phonate wherein the paraffin is essentially (80% or nore and
prefierably 95% or nore) of a nol ecul ar wei ght of about 330. The paraffin
sul‘hﬁnate I's present in the conpo- sition ifn amounts of from 15
to 40 percent by weight, preferably om 25 to 35 percent
by weight. At concentrations above 40% it Ts difficult to solubilize the
paraffin sul phonate even at the higher |evels of nonionic and al kyl

sul phate such that only cloudy conpositions can be obtained. At anounts
bel ow - 15% cl eani ng performance is not sufficient. The higher alkyl.
et her sul phat es pl@WerabmyanedrbnaﬂB@ asederlt iimn\fdning afige regtesent ed by

the formula: [errd, Qbf@lggtﬁgbéng i Rry Q%e %Qpary‘éthﬁilgg %f%that

may be straight or ranche avin ron1IO 0 18 cardon rably
12 to .15, especi dM¢yale @691%0’5%1!4@ bt Pptassiam v Wizt sddi warbminat ons, M

is a suitable cat¢p@fea§edeflﬂﬁé aboye EQ&aBBQa@¥ﬁ§§'dh ‘ﬁéﬂﬁyfﬁfa d n

is a nunber from1 to refer- , especl a hese

defergents are. pr%ﬂuEEHa%§£§%Fﬁﬂéﬂﬁﬁgcpﬁgaééﬁﬂeséo&mri]QQQRQH atoms in

the alkanol group, and most preferably, ethanolamines,
‘e.g. triethanolamine and diethanolamine. The
corresponding amines may be used instead. The most
U oreferred of the paraffin sulphonates is the sodium
paraffin sulphonate wherein the paraffin is
essentially (80% or more and preferably 95% or more)
of a molecular weight of about 330.
_ The paraffin ‘sulphonate is present in the compo-
sition in amounts of from 15 to - 40
percent by weight, preferably from 25 to .35
percent by weight. At concentrations above 40%, it
is difficult to solubilize the paraffin sulphonate
even at the highe; levels of nonionic and alkyl
sulphate such that only cloudy compositions can be

oobtainad. At amounts below . 15% cleaning
: _ performance is not sufficient.
(% The higher alle ether sulphates preferably used

in the present invention are represented by the
formula:

RO(CoH40),S034
in which R is a primary or secondary alkyl group that
may beé straight or branched having from 10 to 13
carbon atoms, preferably 12 to 15, especially 12 to
14, and most preferably 12 to 13 carbon atoms, M is a
suitable cation, as defined above for the paraffin
sulphonate, and n is a number from 1 to 10, prefer-



al cohol and then neutralizing the resulting sul phuric acid ester t hereof .
The sodi um and ammoni um salts of the ether sul phates are especially
preferred. The higher al kyl ether sulphate is present in the conposition in

anounts of from1l to 10% by weight, preferably 2 to 8% by weight. At -
amounts of the ether sul phate above and bel ow t hese ranges cl eaning Ll
performance, foamng, or stability are not«fotally satisfactory. The

noni oni ¢ detergent which is another essent4 ingredient in the clear
stable liquid detergent conpositions of this invention functions with the
al kyl sul phate to be described below to help solubilize the paraffin

sul phonat e and hi gher al kyl ether sul phate conponents and to provide

sui tabl e foam aplghar aot ér,i ekipesially 2a®rf Gam IMhidsderdeteRudiayd

det t al | t.o. st abil i ze. )0Si Li . t t .
Sui tabl 6 nont oREOSUESA” B S PRATL A SRR e B aR A R (et hoxyl at e
fatty al cohol salkiobio lmapdbéheapnesdriadd 2ing el aldsmiitrings tsuigthurdle f or mul a
[err] in whi Cha%‘rig;n]egltt%ga?g@r‘éb'f’. Whineh é&&uﬁﬁgﬁ%fc{ggﬁni‘?{m WAnched and

whi ch contai ns ~carbon atons 1n e, and mis a nunber
of from5 to 18heoRtReEr §§éPh@sssr ArSy esPe@iskly Preafiersad age.

The higher alkyl ether sulphate is present in
the composition in amounts of from 1 to 10% by
weight, preferably 2 to 8% by\weight. At amounts of
the ether sulphate above and below these ranges \Q}
cleaning performance, foaming, or stability are not
totally satisfactory. .

The nonionic detergent which is another
essential ingredient in the clear stable liquid
detergent compositions of this invention functions
with the alkyl sulphate to be described below to help
solubilize the paraffin sulphonate and higher alkyl
ether sulphate components and to provide suitable
foaming characteristics, i.e. as foam builders. The
nonionic detergent also helps to stabilize the
composition at low temperatures. Suitable nonionics
for use in this invention include the liquid

ethoxylated fatty alcohols which may be represented o/
by the following structural formula ' '
R10(CyH40) H
in which '

Rl is an alkyl, which may be straight or
branched, and which contains from 8 to 12 carbon
atoms in the molecule, and _

m is a number of from 5 to 10, on average,
generally from 5 to 8, on average.



Usually [err] will be a mxture of straight alkyl groups with, for exanple,
chain lengths of 9-11 carbon atons, 8-10 carbon atons, 10-12 carbon atons,
etc. Mxed alkyl chain lengths of from9 to 11 carbon atons are

par |cularly useful . Simlarly, the alkyl groups of the ether sulphates
wi | I™Pypically be mxtures of varying carbon ain | engths. The nonionic
detergents can be treated, as by distillatio to renove the free starting
al cohol and Iom/ethoxylates and such "topped" nonionics are comrercially
avai l abl e. The nonionic detergent is present in the conposi- tion in
anounts of from2 to 20% by wei ght preferably from5 to 15% by weight. At

anounts of the n o] ut 2 wt%in the conpositions scarcely any
effect in foam b@ Ebﬁj gg ﬂgbgﬁ 2i A *ENE & Sfaishinaf Ihfgrakk ehigroups

observed. Annuntulbh,tﬁernenampne Iahgam Wlediy tMO WE %&ﬂmﬂ%afﬁbdhe ot her
~hand do not pro NyqSh N Mgl eanln erf.ormance and
éﬁgﬂg ho 3 U EBS gﬁg igeﬁém9§r Bfthe ot her

SO the use of suc anoun _
hand, "wi t hin theM¥éﬁ@eab$Y2 FbaQO %@tQSpeflﬁkbm 3 m@ mi\MéMbdﬁmepresence

of e noni oni csad ot bee Yhth10gahiyLisSULRNG! &yaspsaial I Ala NGy i oh

total levels of detergent active ingr . prono
the detergent cdhRER s°%nﬂh%n35hé§ §Pé§hat§§awuéls¢wwmqﬂkix(bixaforned

-mixtures of varylng carbon chaln lengths. by

: |
The nonionic detergents can be treated, as by

distillation, to remove the free starting alcohol and
low ethoxylates and such "topped" nonionics are
commercially available.

‘The nonionic detergent is present in the composi-
tion in amounts of from 2 to 20% by weight,
preferably from 5 to 15% by weight. At amounts of
the nonionic below about 2 wt% in the compositions
scarcely any effect in foam boosting or SOlUblllZlng
the remaining ingredients is observed. Amounts of
the nonionic larger than about 20 wt%, on the other

O/ - hand do not provide any significant improvement in
cleaning performance and so the use of such high
amounts of nonionic should be avoided. On the other
hand, within the range of 2 to 20 wt%, especially 5
to 15 wt%, the presence of the nonionics together
with the alkyl sulphate, especially at very high
total levels of detergent active ingredients,
promotes the solubility of the detergent compounds
and enables clear, stable solutions to be forméd;



The al kyl sul phate ani oni c detergent conmpounds which are useful in the
present invention have from6 to 11, especially from8 to 10 carbon atons
in the al kyl group and can be represented by the follow ng 5. general. —
fdrmula [err] in which R2 is straight or branched chain alkyl of from6 tg.
11, especially from8 to 10 carbon atom chai@ |l ength and Mis as defineét%
above, especially 10. sodium Straight chain al kyl groups are preferred.
Wth al kyl chain | engths of the alkyl sul phate of 12 or nore carbon atons,
for exanple 12 to 14 carbon atons, the detergent active conpounds,
particularly at high total |levels of detergent active 15. ingredients, for
exampl e, at |east 40 pg{Leiixpy Wit OfaditniOt®t&L5O61 doMPSunds
especially at least 45 wt% are not totally soluble angd, th resu*tin
conposi tions are "HANRER Y3RfHE hp i uﬁ?‘ée.s%‘? TR RO {HRVE of T g
conposi tions "A" @nd 120.esgeciril by 4rowighto PEO centbowt atomst invethegr edi ent

concentration are g rYelpaq.E,re‘?‘}%)?/ae%a é%?f}g B! Qe dEEnt 89TEY! @Hé Sfé‘ilé%%ht %

tenperature. A 2

Wei ght % 25. [%Jr |geaideaie admphionat e, Na 26.0 26.0
fFerr]al chol EO (3:1) Na sul phate 4.2 Rr2go,Mm 4-2 [err] fatty alcohol EO
(8:1) 8.4 8.4 [err] alkyl mﬁphﬂe 1.2

- Cl2-Cl4 al kyl simptkeh R2 is straight or branched ghain alkyl of
from 6 to 11, especially from 8 to 10 carbon atom

chain length and M is as defined above, especially - .
10. sodium. Straight chain alkyl groups are preferred. o/
With alkyl chain lengths of the alkyl sulphate
of 12 or more carbon atoms, for example 12 to 14
carbon atoms, the detergent active compounds,
particularly at high total levels of détergent active
15. ingredients, for example, at least 40 percent by
weight of the total compositions, especially at least
45 wt%, are not totally soluble and the resulting
compositions are cloudy at room temperature.
For example, the following compositions "A" and
20. "B" at a 40 weight percent total activé ingredient
concentration are prepared by mixing all of the

ihgrédients at room temperature. W)
A B
Ingredient Weight% Weight$
25. C14-C17 alkane sulphonate, Na 26.0 26.0
C12-C15 alchol EO (3:1) Na sulphate 4.2 4.2
Cg9-Cj; fatty alcohol EO (8:1) 8.4 8.4
Cg-C1o alkyl sulphate 1.2 -
C12-C14 alkyl sulphate - 1.2

30. Water ' balance balance



30. Water bal ance bal ance Conposi tion
"B" is cloudy, whereas Conposition "A" is clear. Such cloudy conposi tions
are general ly unacceptable to the consumer, especially where the
conggiltlons are provided in clear glass or plastic bottles. The anmount of
e abkyl sulphate is also inportant. At concentration of al kyl sul phate of
| ess than about 0.8 percent by weight, the s bili- zing effect is
insufficient. At concentration above about SP i ght % for any given total
concentration of detergent active ingredients, the overall cleaning
performance is dimnished. Therefore, the ampunt of the alkyl sulphate
ani oni c detergent conponent should be in the range of from0.8 to 5
wei ght % preferahbmpbﬁdmubntdas WSigHMMﬂythhgr@ms Gomplos iftdamur'ds’ dfs t he

present |nvent|on th t c I S uad u % 'éfﬁf&% é%@NE% é@g q§tergent
re € wth o] &

conposi tions can® Stal 1evel’s etergent active
conpounds as desumab@@p&b@d@ t@sﬁ@@zﬂqnﬁuaﬁrhe@§P§Qﬁah%YIWﬁ%ﬂ? t 40%

preferably at SnpdRa ¥l ohd%a rand resitEd iy dleaieiakiss Jr lpast idbout
50% by wei ght o? Eﬁetotg conp O%Itlon Cllear stablgz1 corrposPtql ons1
contai ning as nuéRt&degbout 70 melghth for exanple, up to about 65%

especi al |y up to aboutrh@0¥mosineh oFs theoralkF it GuiPHaltye viss giitscof the total
conposition can important. At concentration of alkyl sulphate of
less than about 0.8 percent by weight, the solubili-

\_ zing effect is insgfficient. At'concentration above
about 5 weight% for any given total concentration of
detergent active ingredients, the overall cleaning
performance is diminished. Therefore, the amount of
the alkyl sulphate anionic. detergent component should
be in the range of from 0.8 to 5 weight%, preferably
from 1 to 3 weight$%.

It is one of the features of the present
invention that the clear aqueous liquid dishwashing
detergent compositions can be prepared with high
total levels of the detetgent active compounds as
described above, especially at levels of at least
about 40%, preferably at least about 45%, and

(O , especially preferably at least about 50%, by weight
of the total'compoéition. Clear stable compositions
containing as much as about 70 weight%, for example,
up to about 65%, especially up to about 60%, such as
from 50 to 60% by weight of the total composition can

. be prepared.

The detergent compositions according to thls
invention should have clear point temperatures of at
most about 15°C (59°F), preferably no more than about



be prepared. The detergent conpositions according to this invention should
have cl ear point tenperatures of at nost about [err] preferably no nore

t han about 13C (55.5F). The clear point tenperature can be easily
determined by the follow ng procedure. A sanple conposition is prepared and
pl aced in a glass test tube which is then placed overnight in a freezerg?“
(about -[err]). The test tube is then renov T fromthe freezer and the
tenperature is increased at a rate of aboutf C per mnute. The tenperature
at which the conposition changes fromcloudy to clear is the clear point
tenperature. 10.- The viscosities of the detergent conpositions may be

further varied b jbge ditLon hi keni nq.agepts suc ns, and
cel l ul ose deriva |v§s(§$h% %?od °§88§,P 15gd FPBﬁFBEBEEr F83b§h0U|d be
such as to make P@Spbnréﬁterml0ﬁdabnotheefamﬁowmngsprbheduié. ad to tend to
spl ash or pour tQamg,fédewpoﬁiessnuwabkxggi?l\a/aséﬂa' @:1982 tih Og?Ls

liquid detergent are to be utilized I n us cosities rom
centi poi ses (Br obRet kP Wabrbt &5) then PbaﬁﬁdugﬁennlﬂhthlnhésérﬁﬁgﬁrSO to

300 Cgs 3er519 P( &bt € €644 20) . antha vé?ﬁoshfﬁy tQ& eﬁe% rtzﬁllgvs&nh-efa' Eﬁét bei ng
‘consi dere est nost co a at sonewha ower Vi scosities.
e.g. 100 cps, Egﬁﬁﬁ Tate p?gecgé?geﬁ?ﬁﬂg? tReldgrgased at a rate of
. about 1°C per minute. The temperature at which the
composition changes from cloudy to clear is the clear
point temperature.

10. ' The viscosities of the detergent compos1t10ns A g

may be further varied by the addition of thickening
agents such as gums and cellulose derivatives. The
product viscosity and flow properties should be such
as to make it pourable from a bottle and not so thin
15, as to tend to splash or pour too readily, since
usually only small quantities of the liquid detergent
are to be utilized in use. Viscosities from 20 to
500 centipoises (Brookfield Viscometer) are found
useful with those from 50 to 300 cps. being preferred
20. and a viscosity of about 200 centipoises being
considered best by most consumers, although at

somewhat lower viscosities. e.g. 100 cps, consumer o,

acceptance is almost the same.
The liquid detergents of the present invention
25, may also contain any of the additives heretofore used
in other liquid detergent compsitions such as
sequestrants, e.g. salts of ethylenediamine tetra-
acetic acid, such as the sodium and potaséium salts,
and salts of hydroxyl ether ethylene diamine tri-
30. acetate. It is desirable in some cases to tint or

[

o
%



‘The liquid detergents of the present invention 25. nay al so contain any of
the additives heretofore used in other liquid detergent conpsitions such as
sequestrants, e.g. salts of ethylenediamne tetra- acetic acid, such as the
soehtm and potassiumsalts, and salts of hydroxyl ether ethylene diam ne
trin=B0. acetate. It is desirable in sonme cases to tint or col our the

| i qui d detergent conposition and any suitable dyes nay be used for this

pur pose. Perfune may al so be added to these g?g ositions to give thema

pl easant odour. Preservatives, germcides, b riocides -and the like also
may be included in the conpositions. Water is used as the liquid vehicle
for the liquid detergent conpositions of the present invention. It wll

typically vary Ieo%graorcfh'eorht;ruq@ Al r 2bhtt © S ST CESH - a&'&psayl ng upon
the content of the other. %redlents of the conposition. The comnpositions

general |y have aSH&&ePir 6 @YWaHUPepH§$Qﬁf9?cﬁﬁE§tRPEP°§?efe?ﬂﬁﬁymﬁron16

to 8, are sati sfmeyorﬂsoﬂbe ad@ad ite) tH s %@w@lﬂpoﬁsneéh@dv@ftn@ﬁhl ng
up, the nethod cont|S|n anlng itens to be was an aqueous
e

solution of a defePg&ff Quflon ﬁ?ﬁﬁﬁ%ﬁEﬁﬂﬁﬁyvﬁ??ﬂf%bg?ﬁVentlon The
invention is |IIbattat&dcbﬁashemﬁﬂdhamhmxeaamsbemay be included in

the compositions. _ _
Water is used as the liquid vehicle for the
liguid detergent compositions of the present
W, invention. It will typically vary in proportion from
about 20 to 60 percent, depending upon the content of

the other ingradients of the composition.
The compositions generally have a neutral pd (7)

but pH's of from 5 to 9, preferably from & to 38, are
satisfactory.

The invention also extends to a method of washing
"up, the method comprising cleaning items to be washed
up in an agqueous solution of a detergent composition in-

accordance with the invention.

The invention is illpstrated by the following
\U - examples.
In order to demonstrate the various advantagsas
of the liquid detsrgent compositions of this
invention, the fbllowing formulation are preparad:



In order to denonstrate the various advantages of the |iquid detergent
conpositions of this invention, the follow ng formulati on are prepared:

VEI GHT% EXAMPLE/ RUN NO. | ngredi ent 1. 2 3 4 5 .
6 Paraffin sul phonate, 27 32.5 30 26 34.15 31.5 Na salt [err] -*-

Al kyl ether sul phate, 3.8 5.25 3 4.2 5.5 5.5 Na salt [err] i

al cohol EO 3:1) Nonionic detergent ‘ 10.5 6 8.4 11.0 13. 65
[err] fatty al cohol EO 8:1) Al kyl sul phate/ Na 3.8 1.75 1 1.4
1.85 1.85 salt [err] alkyl) Perfume/dye/ wat er B AL A
N C E Total Active Ingre- 40 50 40 40 52.5 52.5 dients
Cl ear Point 13C [err] [err] [err] [err] [err] Viscosity
(cps)* 280 200 200 300 WEWEHI % ed with Brookfield
vi sconmeter-LVT, spindle No. 2 at 30 r.p. m a”dz&ihﬁhﬂ/nuﬁmﬁd3ﬂgﬁ
Ingredient _1 2 3 _4 5 6

Paraffin sulphonate, 27 32.5 30 26 34.15 31.5
Na salt (C34-Cl7)

Alkyl ether sulphate, 3.8 5.25 3 4.2 5.5 5.5
Na salt (Cj3-C;s
alcohol EO 3:1).

Nonionic detergent 5.4 10.5 6 8.4 11.0 13.65
(Cg9-C131 fatty

alcohol EO 8:1) _

Alkyl sulphate, Na 3.8 1.75 1 1.4 1.85 1.85

salt (Cg-Cjp alkyl)
Perfume/dye/water 3 A L A N C E

Total Active Ingre- 40 50 40 40  52.5 52.5

dients
Clear Point 13°C 9°C 7°C 4°C 25°C 12°C
Viscosity (cps)* 280 200 200 300

*Measured with Brookfield viscometer-LVT, spindle
No. 2 at 30 r.p.m. and 20°C. | \W/



EXAMPLE/ RUN NO. | ngr edi ent _ 7 8 9 10 11
Par af fi n sul phonat e, 20 16.25 24 19.5 26 5. Na salt [err]

Al kyl ether sul phate, 5 2.6 6 3.25 4.6 Na salt [err]

al céhol- EO 3:1) Nonionic detergent - 5. 25 - 6.25 4.7
10X~y {err] fatty alcohol EO 8:1) Al kyl sul phate, - 0.9

- 1.0 4.7 salt [err]al kyl) Perfune/dye/;g/er B A
L A N C E 15. Total Active Ingre- 30 30 40
di ents C ear Point 21C [err] >13C [err] ~14C Vi scosity
(cps)* 150 150 375 160 240 20. *NEasur ed with Brookfield
viscometer-LVT, spindle No. 2 at 30 r.p.m and 20C. ggle/Run Nos. 5, 7
and 9 are conparison exanples. 25. From t he -above HI$ the following

concl usions can be drawn. Stable and clear fornul agxameidAdunisef.ul visco-
sities can be prepqregegg%%ta wi de range of, 8 9 10 11
Paraffin sulphonate, 20 16.25 24 19.5 26
5. Na salt (Cjy4-Cl17)
Alkyl ether sulphate, 5 = 2.6 6 3.25 4.6
Na salt (Clzicls
alcohol EO 3:1)

- : Nonionic detergent - 5.25 - 6.25 4.7
~/ 10. (Cg-Cj; fatty
alcohol EO 8:1)
Alkyl sulphate, Na - 0.9 - 1.0 4.7
salt (Cg-Cjig alkyl)
Perfume/dye/water B AL A N C E
15. _
Total Active Ingre- 25 25 30 30 40
dients
Clear Point 21°C 4°C >13°C s6°C 14°C
Viscosity (cps)* 150 150 375 160 240
20. '
*Measured with Brookfield viscometer-LVT, spindle
&~/ No. 2 at 30 r.p.m. and 20°C,

. Example/Run Nos. 5, 7 and 9 are comparison examples.
25,
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concentrations.of active ingredients to and including total active

I ngredients in excess of 50 weight% At the sane total active ingredient

| evel (52.5 wt% increasing the anount of the nonionic (with a _ ) 1
correspondi ng decrease in paraffin sul phonate) results in clarification of
an ot herw se cl oudy conposition - Conpare Run No. 5 (conparison) wth Remv
No. 6 (Invention). At.low total active ingredient |evels of about 25%and
30% the mxture of paraffin sul phonate Iq@'alkyl et her sul phate is at the
borderline or slightly above acceptabl e ¢l*€ar points (see Conparative Run
Nos. 7 and 9, respectively); at the sane total active ingredient |evels of
25% and 30% repl acing a portion of the paraffin sul phonate and al kyl et her
sul phate with the nonionic detergent and [err] al kyl sulphate results in
perfectly acceptabl eFcomatheoapoyet r@salta béie fioklawingely | ow tot al

concentration qfoRCihyEohH06sH BBt §raw@e Run Nos. 8 and 10, respectively).
As the anobunt of the ferr] al kyl _sul phat e ani gni c det er gent afprpaches 5

y

w % (Run No. 11), th¥tebtarapgdi Aleas Sormulatdomsaniidh Biiebin sYHRCene
preferred val uesfidessahhes pbephrikdr biverThe wid¥asiddenst of Run Nos. 3, 4
and 11 are tested to rreagure cl ﬁanl ng per.form%nce tOf tseveraal.ncl&gf)rllcal
formul ati ons actRLFHGLEbIPRE PhYAEREASR - iggredients to and 1 E

total active ingredients in excess of 50 weights.

At the same total active ingredient level (52.5

wt%) increasing the amount of the nonionic (with a

corresponding decrease in paraffin sulphonate)

results in clarification of an otherwise cloudy

composition - Compare Run No. 5 (comparison) with Run

No. 6 (Invention).
At low total active ingredient levels of about
25% and 30%, the mixture of paraffin sulphonate and
alkyl'ether sulphate is at the borderline or slightly
above acceptable clear points (see Comparative Run
Nos. 7 and 9, respectively):; at the same total active
ingredient levels of 25% and 30% replacing a portion
of the paraffin sulphonate and alkyl ether sulpnate
with the nonionic detergent and Cg-Cjg alkyl
sulphate results in perfectly acceptable clear _ o/
compositidns, albeit at relatively low total | |
concentration of active ingredients (see Run Nos. 8
and 10, respectively). |
As the amount of the Cg-Cqg alkyl sulphate
-anionic detergent approaches 5 wt% (Run No. 1ll), the
clear point is still acceptable, but outside the
preferred value of less than about 13°C.
_ The compositions of Run Nos. 3, 4 and 11 are
tested to measure cleaning performance of several



conparison, the cleaning performance of a conp05|t|on (Run No. 12) i n which
each of the paraffin sul phonate, alkyl ether sul phate, nonionic and al kyl
;5. : sulphate are used at the 10 wt% | evel (total active ingredients 40
w-¥% - cl ear poi nt [err], viscosity 235 cps) is,also measured. The

pexfr mance test is a dlshmashlng t est mh|07i%95 carried out at two
different | evels of water hardness, viz 50 and 10. 300 parts per
mllion (ppm of hardness, and at a concentration of detergent of 1.25
grans per litre, for each level of water hardness. The di shwashing tests
are carried out by uniformy soiling standard plates with a soil which 15.

consi sts of 2, CoMpRiLah hudnadanabad Lakblalng! Lomenseadyetivh oy shbeadi g

a snmal |l anpunt, equa , on each ates are washed in dlshpans
whi ch contain 6 IFPW8§ré§°ﬂasﬁhﬁaFéPa&ﬂnﬁePPFfOE&éHCGfOFhé EOMpOSiLtigy.

tions to be testedrGat Nbhe1pyoidi f»h%antaawt oF Iaaedpa@assaa) is prepared
and pl aced, separat at.es ,are the shed -

I sh S he
in the di shpans t 8% SRXBHGtﬁ0|ﬁ§§3 gangﬁgﬁba FeaB°Pﬁ°PH8 FB&W]B5V ring
t he di shpan, st he Bu&bhatefapbaueedzat whiechocanshdewadhdtotalt hatised poi nt

S pnoted and 1 ecoyfeteatedtl! 86°08E, OLadall BERe! 5eHhe 18RS 0081 ned 15

general ly consi de necessary in orde % cant at 9
confidence | evel . CPRd Féséﬂ?@ WéB§Pféé berW gestpzgancentess dvepage of 3

30. replicate rungishwashing test which was carried out at two
_ _ different levels of water hardness, viz. at 50 and
N\ 10. 300 parts per million (ppm) of hardness, and at a
' concentration of detergent of 1.25 grams per litre,
for each level of water hardness.
The dishwashing tests are carried out by
uniformly soiling standard plates with a soil which
15. consists of a commercial hydrogenated'fatty (cotton-
seed) oil by spreading a small amount, egually, on
each plate.
The plates are washed in dishpans which contain
6 litres of wash water at 43°C. Each of the composi-
20. tions to be tested (ét the two different water hard-
nesses) is prepared and placed, separately, in
Y different dishpans. The plates are then washed in
the dishpans to an end point of a permanent break: in
the foam covering the dishpan; the number of plates
25. which can be washed to that end point is noted and
" recorded. A difference of 2 plates in the results
obtained is generally considered necessary in order
| to be significant at a 95% confidence level. The
results reported below are based on the average of 3.
30, replicate runs. '



Cl eani ng Performance Run - | | ' Total No. Cbnposition

Al 50 ppm 300 ppm 3  30%PS/ 3%ES/ 69Nl / 1Y%AS 40 53.5 57

4  269°S/ 4. 29ES/ 8. 49Nl /| . 4Y%AS 40 44.5 52 11

2698°S/ 4. 6%ES/ 4. TYNI [ 4. T%AS 40 42 52 12 : -
| 09°S/ 10%ES/ | 0%NI / 10YAS 40 16 31 PS = Paraffin sul-phonat eigs/
AS = al kyl sul phate ES = al kyl ether sul pha Al = active ingredients, W%
Nl = nonionic Fromthese results, it can be‘s en that the conposition with

the nost paraffin sul phonate (Run No. 3) provides the npbst outstanding

cl eaning performance, while the cleaning performance of Run Nos. 4 and 11

i's very good. The conposition of Run No. 12 which is outside the scope of

the invention is inferior in cleaning performance at boChehaddgess |evels

even though its clarity and viscosity are otherw se acc@ptébkmantck, in the
conpositions of Ram Nos. 1, 2, 3, 4, 6 or 11, aTpbald] fatty al cohol EO 5:1
is used in placeNof Comppsitiohatty al cohol EO 8AI sinpPapphmes

obtained. Sinilarly, if in any of these conposi tions a Eerr] alké et her
sul phate EO 2:1,3Na 3&%?5/6%E§ﬁﬁﬁﬂidkﬁéﬁlt is us8 in pPdcd of tRd [err]

al kyl ether sul phat e25$b374. 28Bsy8l hensi/m baasr espl ts ane gbt ai ned.

11 26%PS/4.6%ES/4.7%NI/4.7%AS 40 42 52

12 10%PS/10%ES/10%NI/10%AS 40 16 31

PS = Paraffin sulphonate AS = alkyl sulphate C_)'
ES = alkyl ether sulphate

AI = active ingredients, wt% NI = nonionic

From these results, it can be seen that the
composition with the most paraffin sulphonate (Run
No. 3) provides the most outstanding cleaning
performance, while the cleaning performance of Run
. Nos. 4 and 11 is very good. The composition of Run
No. 12 which is outside the scope of the invention is
inferior in cleaning performance at both hardness
levels even though its clarity and viscosity are
otherwise acceptable. : o
If, in the compositions of Run Nos. 1, 2, 3, 4, e
6 or 11, a Cg-Cj; fatty alcohol EO 5:1 is used in
place of the Cg9-C;; fatty alcohol EO 8:1 similar
results are obtained. Similarly, if in any of these
compositions a C32-C35 alkyl ether sulphate EO 2:1,
Na salt, or ammonium salt is used in place of the
C12-Cy5 alkyl ether sulphate EO 3:1, Na salt, similar
results are obtained.
A clear, stable but more highly viscous
composition is prepared containing 60 wt% of the
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A clear, stable but nore highly viscous conposition is prepared containing
60 wt % of the active ingredients used in Run Nos. 1, 2, 3, 4, 6 and

Paraffin Sul-phonate 36% Al kyl ether sul phate 6. 3% 5.

Nonfoni ¢ 15. 6% Al kyl sul phate 2.1% Tot al
Acti VEs 60% C ear Poi nt <13% Vi scosity 500 cps. 10.
CLAI M5 11111121 211122112211721171211221112121 L M S* 1. Aclear
aqueous detergent conposition which conprisegigA) paraffin sul phonate

ani oni c detergent in an anount of from 15 to 40% by wei ght; (B) al kyl ether
sul phate ani oni c detergent wherein the al kyl group has from 10 to 18 carbon

atons in an anmunt Qf; S . 1 to 10% by weight; (C) nonionic
detergent in an angur%tvfeoglqgfg%lfr’ttg m]dbﬂW\é%NPS(-D)l,aI%yB.st4|.pt6a’raad
ani oni ¢ det ergent 1¥terein the al kyl group has from6 to 11 carbon atoms in

an Paraffin Sulphonate 36%
- 'Alkyl ether sulphate 6.3%
) 5. - Nonionic 15.6%
~ Alkyl sulphate ~2.1%
Total Actives = 0%
Clear Point <13%
U Lo, : | Viscosity - 500 cps.
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amount of fromO0.8 to 5% by weight, the sumof (A + (3) + (O + (D being
at |least 25% by weight of the total conposition; and (E) water. 2. A
conposition as clained in Claim1l wherein the sumof (A + (B) + (O + (D
is at |east 40% by weight of the total conposition. 3. A conposition as - .
clainmed in Caim1l wherein the sumof (A + (B) + (C + (D is from40%t-Q/‘
60% of the total weight of the conposition. 4. A conposition as clained in
Claim 3 wherein the sumis at |east 50% by ight. 5. A conposition as

claimed in any one of Clainms 1 to 4, wherein'the paraff%ﬁ—su+pheﬁa%e~has-

from 14 to 17 carbon atons. 11111111111111111111111
conposition as claimed in any one of C ai &II‘!@ 5 \/\hﬁlﬂ’&, m wm t her
sul phate is a conpound of the formula [err

secondary branched or straight chain alkyl group haV|ng fron112 to 14
carbon atons, Mis an alkali netal, ammonium or |ower al kanol am ne, and n

nmb f f 1.t 0. ;7. A t d i ime '
Ri an aikyl group ofir AmCiEah AHEEFBORS AP AARAE \FPEPROLEAPTIBRCE

ammoni um cati on, cambrises a nunber of
(A) paraffin sulphonate anionic detergent in an
amount of from 15 to 40% by weight; |
(B) alkyl ether sulphate anionic detergent
wherein the alkyl group has from 10 to 18 carbon ‘
atoms in an amount of from ‘1 to 10% by weight; o/
(C) nonionic detergent in an amount of from 2 to
20% by weight; _
(D) alkyl sulphate anionic detergent wherein the
alkyl group has from 6 to 11 carbon atoms in an
amount of from 0.8 to 5% by weight, the sum of (A) +
(B) + (C) + (D) being at least 25% by weight of the
total composition; and

(2) water.

2. A composition as claimed in Claim 1 wherein
the sum of (A) + (B) + (C) + (D) is at least 40% by
weight of the total composition. .

3. A composition as claimed in Claim 1 wherein
the sum of (A) + (B) + (C) + (D) is from 40% to 60%
of the total weight of the composition.

4. A composition as claimed in Claim 3 wherein
the sum is at least 50% by weight.

5. A composition as claimed in any one of
Claims 1 to 4, wherein the paraffin sulphonate has
from 14 to 17 carbon atoms.



from2 to 6, 8 A conposition as clainmed in any one of Clains 1 to 7,
wherein the nonionic detergent is an ethoxylated fatty al cohol of the
formula [err] in which'[err] is a straight or branched al kyl group of from
8 ti0°12 ¢arbon atoms and mis a nunber of from5 to & Lt1 as
cléhﬂbd in Claim8 wherein RL is an al kyl group haV|ng fron19 to 11 carbon
atons and mis a nunber of from5 to 8. A corrposML m Hut”mﬂum any
one of Clainms 1 to 9, wherein the alkyl égzﬁhate is a

formula [err] in which R2 is a straight or branched chain aIkyI Sgrdup of

from6 to 11 carbon atons and Mis an alkali netal, amonium or | ower
al kanol am ne. 11. A conposition as_clained_in any,one of d ai 1 to 10,

whi ch conprises (A) fronf26°P8o85548Y ﬁélﬁﬁ?lm?ﬁblPr6H¥2°F8 8% by wei ght,
(O from5 to 16YabyswWei g6t 5, (Phetedm theocadkybyevréghsulphdtéEisvater. 12.
A conposition as cgghggdokntggyfgggu L
RO(CyH40) ,SO3M

in which R is a primary or secondary branched or

straight chain alkyl group having from 12 to 14

carbon atoms, M is an alkali metal, ammonium or lower

alkanolamine, and n is a number of from 1 to 10.

7. A composition as claimed in Claim 6 wherein
R is an alkyl group of from 12 to 13 carbon atoms, M
is a sodium or ammonium cation, and n is a number of
from 2 to 6.

8. A composition as claimed in any one of
Claims 1 to 7, wherein the nonionic detergent is an
ethoxylated fatty alcohol of the formula

R10(C2H0)nH
in which Rl is a straight or branched alkyl group of
from 8 to 12 carbon atoms and m is a number of from 5
to 10.

9. A composition as claimed in Claim 8 wherein
Rl is an alkyl group having from 9 to 11 carbon atoms
and m is a number of from 5 to 8.

10. A composition as claimed in any one of
Claims 1 to 9, wherein the alkyl sulphate is a
compound of the formula

R2504M



Cains 1.to 10, which conprises (A) [err] paraffin sul phonate in an anount
of from25 to 35 weight percent, (B) [err] alkyl ether sulphate EO 3:1 in
an amount of from2 to 8 weight percent, (C) [err] fatty alcohol EO 8:1 in
an anmount of from5 to 15 wei ght percent, (D) [ i an

anmount of from1 to 3 weight pércent, and (E) water. A k«;
substantially as herein described with ref ﬁpce iullwml& ymﬁml e/ Run
Nos. 1 to 4, 6, 8 10 and 11. 14. A netho hod
conprising cleaning itens to be washed up in an aqueous solution of a
detergent conposition as clainmed in any one of Clainms 1 to 13.

in which R2Z is a straight or branched chain alkyl
group of from 6 to 11 carbon atoms and M is an alkali
metal, ammonium or lower alkanolamine.

11. A composition as claimed in any one of
Claims 1 to 10, which comprises

(A) from 25 to 35% by weight,

(B) from 2 to 8% by weight,

(C) from 5 to 15% by weight,

(D) from 1 to 3% by weight, s
and

(E) water.

12. A composition as claimed in any one of
Claims 1 to 10, which comprises

(A) C14-Cy7 paraffin sulphonate in an amount of
from 25 to 35 weight percent,

(B) C32-Cy5 alkyl ether sulphate EO 3:1 in an
amount of from 2 to 8 weight percent,

(C) Cg-Cjj fatty alcohol EO 8:1 in an amount of
from 5 to 15 weight percent,

(D) CS'ClO alkyl sulphate in an amount of from 1  \J
to 3 weight percent, and

(E) water.

13. A composition substantially as herein
described with reference to any one of Example/Run
Nos. 1 to 4, 6, 8, 10 and 11.

14. A method of washing up, the method
comprising cleaning items to be washed up in an
aqueous solution of a detergent composition as
claimed in any one of Claims 1 to 13.




