The present invention relates to concentrated aqueous surfactants and in (~ "

pargrsul ar to highly concentrated pourable al kyl sul phates having m xed
cat . It has | ong been known that al kyl sul phates are normal Ii Igé
di spe+Sible in water to formfluid mcellar solutions (the [err] £ )4‘4{—(7‘-

concentrations up to about 30% Active (i.e. 30% by wei ght of surface actlve.r
matter based on the total weight of solution). At higher concentrations
phase changes occur Ieadi ng to the fokmation of viscous quui d crystal

phases. The maj ority Kyl hat e forman es nti bile liquid
crystal phase (the [ SJ‘I‘%Q‘«S}Q&J -con b\<!t eﬂnCF@U\T}Eabove about
35 to 40% Active. At h| gher concentrati ons furt her phase changes occur

cul ni nating in fHaeptayentt imeneiont raysiat €6l ksl Rtagag@bosoNCENt rations

t cally arouynd 80 to .1 O%Ac be understood t hat: the _-
c)c/)gl:ent r)altt i 3ﬁga“att“§\fn heP2Fb "é‘é&?n"g" Mﬁye" CRAFRTES 2BRE BPuTRRLey atkyL

consi der ablsplpeares dhaingonided emtioneg. of the al kyl groups, and the cations
present. The nature of the phases formed at different concentrations are

al so prof oundly altered by the presence of any substantial anmounts of non
active materialltsheh 1988cPeea: IrAup: shat @dkylkraudrkatdsphrs aormalillyi &xkly Unti |

recently itdiwpérs3ssemdwhiat ¢b e HORLENAL 2Pdd198r CILLSHRNEERY Lto the upper

boundary o er hase p| cal | y aboyt, 30-35% Acti present ed the
maxi num cor?géfﬁe)rgf 4‘\‘ gPtWﬂ % B %P fRAgrE 9% céﬁ'fié’et%isﬁjpé?%/ &RCni xt ur es

of al kyl suwfpsatfacanattise aratter rhased hm itherotvithe Jedight qfhasmmd)hydr:at ed
SOli(j are higher concentrations phase changes occur leading to the formation

of viscous liquid'cryetal phases. The majority of alkyl sulphates

form an essentially immobile liquid crystal phase (the M, phase)

at concentrations substantially abowve about 35 to 40% Active. At

higher concentration§ further phase changes occur culminating in the

formation of a hydrated solid phase at concentrations typically
around 80 to 100Z Active. ' ’

It will be understood that the concentrations at which the
foregoing phase changes occur may'vary considerably according to the
nature of the alkyl groups, and the cations present.

The nature of the phases formed at different concentrations are
alse profoundly altered byethe presence of any substantial amounts
of non active material such as electrolytes, solvents and phase

modifiers.

Until recently it was assumed that the concentration
corresponding to the upper boundary of the Ll phase (typically
about 30-35% Active) represented the maximum concentration at which
it was practicable to supp;y binary mixtures of alkyl sulphate and

water, since the immobile M, phase and nydrated solid are



2 d|f icult and intractable materials to handle, dilute or mx w't
mgre?i/ents Higher pourabl e concentrations could sonetines be obt
addi ng substantial quantities of. solvents such as ethanol or of ph
nodi.fiers such as urea. These greatly increase the cost of the corrp05|t|on '
howayet, .and were not always conpatible w,th customers' desired end use
formul ations. Accordingly there was generally no alternative but to accept
the di sadvant ages of transporti ng and storing two parts of water for every
part of” “al kyl sul phate. In our BP1, 488, 352 we descri bed how certain al kyl
sul phates, nanely those of ammoni um am nes and nixtures thereof, forma
pourabl e i quﬁﬁféﬁy%”t #nd pipszactable dRaterbals, ro diapdleys ditpte 0 WK€D at
<[':mbl ]ent ht ermgmielir E:n@lediatcscor}mgg&f ep‘doueMe?anﬁ#%wﬁpefoub?wdadaﬁmeef t he
err] phase t r undary. of t r.at e | ase
(typically be g‘b‘é‘ Fy qugy'\e Fha T)rcﬁﬁ'tti%%“ﬁ%{%t\}% ) ﬁ°€v§|"? cgr 4% n
exanpl e 4 of ett&naloaresal ghaBe | dodd filgrat euth rheureak s 'mhese:rgrbe:ﬂ.va iperraset
which is a hi e a Xt yrqe Apagelg]
nonoet hanol amgﬁgexggg%t%r ?%Jt %tgﬁgqsérgngﬁ{e gi’i J& dhg%sﬂ an g% %?tiw%e
has proved of vEmsustamars | fegikreds end usp P%?fﬁi%# shanpoos and cl.eani ng
formul ati ons. The viscosity, on dilution. of the aforesaid product according
to the Patent Exa is, undesirably high, requirin _th addltlon of some
i norganic salts -sggﬁ“é%“ & ?%W&%#&F?@Hﬁ%%tﬁ}“ﬁ%mi & thacce

the disadvantages of transporting and storing two parts of water

for every part of alkyl sulphate.

In our BPL,488,352 we described how certain alkyl sulphates,
namely those of ammonium, amines and mixtures thereof, fom a
pourable liquid crystal phase (herein referred to as the "G" phase)
at ambient temperature and at concentrations above the upper
boundary of the M, phase but below the lower boundary of the
hydrated solid phase (typically between about 65Z and about 75%

active).

In particular in exampie 4 of the aforesafd British paéent
there is described a product which is a highly concentrated, .
pourable mixture of ammonium, monoethanolamine and triethanolamine
alkyl sulphates, an analog of which has proved of commercial value

.as an ingredieﬁt ef shampoos and cleaning formulations. The
viscosity,.on'&ilution of the aforesaid product according to the
Patent Example, is undesirably high, requiring the addition of some
inorganic salts such as chloride and/or sulphate to provide the
commercial product, which meets desired specifications. This
commercial product has a setting point of about 24~-26°C which is
high enough to cause seme inconvenience in handling the product in

certain circumstances.



®rcial product, which neets desired specifications. This comrercial. .
t has a setting point of about 24-[err] which is high enough to.catise -
\nconveni ence in handling the product in certain circunstances. 3 -
We have now di scovered a novel conposition which generally matches the
aforesai d product in performance,- but which has a substantially ‘| ower %;);
setting point, and which, on dilution, 3generally provi des sol uti ons of T
satisfactory viscosity with substantlally reduced need for extraneous
addi tives. The novel product can be handl ed comercially at significantly
hi gher Active concentrations than the aforesaid product of Exanple 4 of our
British patent Warhaves naoiscmientd anadve]. caposi tivaruiiich genevaldys a '
composi U OfaEORa! $hd agoﬁe%awtarahﬁae % Opzvfmﬁﬁ i b0t pRagfa a M xed

anmoni um nonoet hanol am ne, ISOF I"am n § <§¥ Egﬁte MhELﬁln t he
al kyl groupubgtantiallyclonss sattd rPP10t=t 6"‘1 b8h Ui bR TG R oposition -
having a c Gﬁﬁe%aidlﬂmmcbf tsagisflactoy ai mslltgblwetlccsubﬂmmidﬁyconm sting,
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preferably The proportions of isopropanol an ne

“and of amﬁﬁWﬁercﬁébﬁﬂPiQﬂg

Our invention provides a qompdsition consisting essentially of
an aqueous solution of a mixed ammonium, monoethanolamine,
isopropanolamine alkyl sulphate wherein the alkyl group has an
average of from 10 to 18 cgrbon.atoms, said composition having a.
concentration such that it iS-a'pourable composition consisting, at
least predominantly "G" phase at normal ambient temperature. '

~ Typically the total proportion of'base_used_to prepare the
product of the invention is sufficient to'provide a pH, measured on
an aqueous solution of the product containing 2% solids, of from 4
to 8 preferably 5 to 7, more preferably 5.5 to 6.5 e.g. 5.9 to 6;2.

The proportions of isopropanolamine and of ammonia, measured
as concentrated aqueous ammonium hydroxide solution of specific
gravity 0.88, are typical]y'each from 2 1 tod4 :1 by weight based
on the weight of monoethanolamine, preferably 2.5 : 1 to 35:1,
‘@.¢. 2.8 : 1 to 3.2 : 1.

The product is preferably prepared by neutralfsing acC

o 12-14
alkyl sulphuric acid. Preferably the Active_matter in the



as cqupentrated aqueous annDnlun1hydrOX|de solution of specific gravity
0.88, are typically each from2 : 1 to 4 : 1 by weight based on the wej
of: nonoet hanol am ne, preferably 2.5 1to35: 1 eg. 2.8: 1to 3.
1. The pfoduct is preferably prepared by #heutralising a C alkyl sulphur
aci=qu~ Preferably the Active matter in the 4 conposition has a nean

nnlecupa[ wei ght of from 290 to 350, nore preferably 300 to 340, typically
310 t0-330 e.g. 315 to 325. The conpositions of our inventions will usually

contain smal | mﬁfﬂi%noﬁasngnme%&{r&@fe%u@g k4 oHPRbE efnomsmﬁ c@%ﬂé“%ﬂd@hat ed
fatty al cohol s are nornall resent 1n commercial  alk sul phat es.

Ve prefer hovReERTaMF: 3% &0t 30al tXPriGﬁHX PO% 5F 39 &ctqléet‘h& foni c organic

matter be | ess 10% of the weight of the conposition nDre preferably | ess
than 5% e.g. |ess_than 3. Ino an| rial and pecially inorganic
salts such al kal i “Het® 81“%3 ?’éﬁﬂ“ﬁsg i’r’u h'é?"étaé? scmr#gri de,
may be added dmputbe qfonqmsutfm ac:tiwarmttanpumt:s asf onsn.é;phmpddefauyadj ust the
vi scosity of HbiPNwh LB e YA Hi11 g 1Y€ Jp t he :
total non- sur gctéﬁtwsﬁ{ggco%?ent gfbﬁ%enéqm'ggﬁ%?%n sﬁb%fhghlﬁﬂgkgeed 10%
and ‘shoul d pri eFefAry heevegsthathshe 3053l Pﬁ%ﬂ’%ﬁ-m e@fgnog-as tiven aen-domic n

general non- agdgad € ALEE: 3k 1e%snm>z Jdda wei WBP&'hE'@db%o@Pﬁ%hdthm to our

i nvention i n angunt ffIC to supress, al toget her the formati at
| ower active Q%g%ﬁéﬁﬁ aF ne .g. less than1§ gf %norganic materia s, _

and especially inorganic salts such alkali metal and/or, preferably

ammonium sﬁlphate or chloride, may be added to the composicion in
minor amounts, for example'to adjusﬁ the viscosity of solution
formed on dilution. In general we prefer that the total non-
surfactsnt salt content of the composition should not exceed 10% and
should preferably be less than 5% by weight, e.g. less than 3%.

In general non-active material is not added to compositions
according to our inventiom in-amounts sufficient to supress
altogether the formation, at lower active concentrations of an
immobile M, phase. We have found that products with particularly.
satisfactory properties can be prepared by including 1.2 to 2.8% by
weight of sulphate and less than 0.1% chloride, without any added
organic solvent or phase modifier, other than the residual,

unsulphated fatty aleohol in amounts below 3.5% by weight.

Compositions according to our invention may conveniently be
adjusted by additions of inorganic salt to provide a viscosity of
35-15 ¢S at 20°C, on dilution to 16% Active concentrationm.



imobile [err] phase. W have found that products with particularly
sati sfactor'y properties can be prepared by including 1.2 to 2.8% by wei
of {.phate and | ess than 0. 1% chloride, w thout any added organic solvent
or se nodi fier, other than the residual, unsul phated fatty al cohol - in

ano s bel ow 3.5% by wei ght. Cbnpositgons according to our invehtion nay;}v
conveniently be adjusted by additions Oof inorganic salt to provide a .
vigeosity of 35 15 ¢S at [err], on dilution to 16% Active concentration.

5 The Active concentration of the conpositions of our invention wll depend
upon the concentration corresponding to the [err]/G phase transition and

the concentration of the G phase/ hydrated solid phase transition, the

conmposi ti on hapeNgetd ve OLRBAE At 6 EDONE bfoS1RL B oPNASE 1hvedi8od | ON and
bel ow t he I§£ter.. ref er. blg the co 03|t|on‘ﬂgiﬂ§]co cegtqgtlon whi ch

cor r espond&s ASPEY t‘ﬁpa?l"s‘et ORI TR RD STy o R nERhFeh M) (£ PIBES ween t he
af or esai d tphasia 1bti addi theORoGC N At oal bDIthe @rphked MHydyasddt BoXid] ehidge 10% of -

the mni re pr rgplx rr]e5%.e. 9. 2% actu :
concentr g#%&ngs)itg?g\/\%fhgh [ es{‘/ﬁé’éo%%%grﬁgﬁflﬁ%%t]éﬁéiﬁnhgpfvﬁo%%?gémﬁ ansitions
fall, w |lphase \travsiddidi mpdt belvar the Jatteral kidefepaigiyuthe caupatitione

Proporti oRgs of dolfedtas Bford U1 dn) oA IRYBA 4Ok u B ANREL T1YC L BME SFssclyPiycal |y the
[err]/ G phase transition occurs above 45% wusually above 50% e. g. "bet ween

60 and 70TRimwleilyifh dies PetvasmcEit REPTeRtld iese iRsEY4eRdr ated solid
transiti orotéettirchyions, preferably within ¥ 10%Z of the minimum more

preferably £ sz .8 ¥ 2z,

~The actual concentrations at which the viscosity minimum and
the two phase transitions fall, will vary according to particular
alkyl sulph;Eic acid, the proportions of the bases and the amount
of nonrac:{;e mattef. Typically the MI/G phase transition occurs
above 457%, usually above 507 e.g. between 50 and 70Z by weight
active concentration. The G phase/hydracad solid transition usually
occurs above 602.e.g. between 65 and 85% Active concentration. The
presence of inorganic electrolytes tends to lower both the maximum
and minimum concentrations at which a G phase_is formed, the. latter
‘being lowered by a greater amount than the fofmer, giting a wider .
range of concentrations which form the G phase adg a narrower. range
which form the M; phase. o

We have found that -with qompositions containing monoethanolamine.
isopropanolamine and 0.880 s.g. ammonia in proportions of 'about
1:3:3, by weight, having a mean molar weight of 320 and containing
1.2% sulphate the M; /G transition qccurs at 65% Active and the

" . G/hydrated solid transition at 80% Active concentration. At 2.8%
sulphate the M, /G transition.bccufs at 597 Active.



occuks, above, 60% e. g. between 65 and 85% Active concentration. The
presence’, of inarganic electrolytes tends to |ower both the nmaxi mum and
nmi‘ni mum concentrations at which a G phase is fornmed, the latter being
| onered by a greater anount than the forner, giving a wider range of
congentrati.ons which formthe G phase and a narrower. range which for
[err] phase. We have found that with conpo&itions containing

nonoet hanol am ne i sopropanol am ne and 0.880 s.g. anmmonia in proportions of
about ¥ ~1:3:3, by weight, having a nean nolar wei ght of 320 and cont ai ni ng
1. 2% sul phate the [err]/Gtransition occurs at 65% Active and the

G hydrated solid t’l’h&”&é&c'eﬁf‘réﬂioﬁ@%? iea\tely:%ce&terraméanfor% 2pB% syl phat e
the [err]/G tranat on occurs at '59% Acti ve. The concentrations may

readi |y be det’3PRIh&8 PREPALIRE BRHdNER &F &3 jPR ’t?}iﬂ’r EPafeHG 2R 8Bct at
say 70% Acti vebsendept tiet sarplanchmohgkra ipaladikens aiptescopé ough a pol ari sing

m Croscope. CRALAGHALL ALIC LN 83 s abeP et ACE L0 Lou he phase

present. These son
exanpl es in tﬁéefm;wev by ifentdfded | bYJﬂmsrwn g eﬁ@ﬂﬂ-e(m):h@raxmmhsJ

Col | oi d and Iaheeﬁeasagér %9'I@d%‘éeearVOJAOC%OVoi\'O314’P6850@.95W‘t&r Joe added
to, or evaporgefgfro nmple until the desired hasetran3|t|on S

observed. Pre Bidy 2 r?ﬂB%ﬁ'flaFé?'Ps Sgdensedi TRE +t 00l i v APG -onVatar may be
manuf act ured hydaeitb] add eivaghrabed FRPE Okl sdop1al dkil StePBed ired Aftade

transition is observed.

Preferably compositions according to our invention are
manufactured by neutralising the appropriate alkyl sulphfnic acid
with an aqueous mixture of bases containing the appropriate amount
of water to form the product at the desired G phase concentration.

We do not however exclude sequential neutralisation.

Any additives which are required may be added subsequently or,
preferably, may be included in the initial reaction mixture.

The invention is illustrated by the following example:-

Example

The example_was prepared using a loop neutraliser as described
in our aforesaid British patent. A sulphated mixture of dodecyl and
tetradecyllnormal primary alcohols was.used as the acid feed while
the base feed comprised a mixture of 9.3g monocethariolamine, 28.9g

isopropgnolamine'and 26.1g concentrated ammonia solution (S.G.
0.880)



W th an aqueous m xture of bases containing the appropriate anmount of we%ér
t ormthe product at the desired G phase concentration. W do not howeVer
@u’d'& séquential neutralisation. Any additives which are required nay be =«
adggd subsequently or, preferably, nmay _be included in the initial reaction
m xt:gr.e. The invention is illustrated Hy the follow ng exanple:- "Exanple [~
The exanpl e was prepared using a |loop neutraliser as described in our: i
aforesaid British patent. A sul phated m xture of dodecyl and tetradecyl
norgatel primary al cohols was used as the acid feed while the base feed
conpri sed gnrélx¥giwatef. OTRe mpe;ﬂtlnaao&aanﬁmmaﬁ&dggtiwprmanmé am ne and
26.1g concepnf qu‘_qq' . tj.0 8 i . er. The
t enper at l_Jrgpotv‘\i/(ES{gE en‘%nﬁ al ngg %t@eﬁarsr Fzéﬁ!&% hgmgrgadﬁg?l%gng?%get ég%%?gt e was
129/ mi n. Teentedued B ebiGofhagrd vprivwrediansnaing » P8aBRAIAr aetlghe dfngr edi ent
- having a nmesy) oDl BB Eatly 82er2and©08% foreuiiphhty agBsd e and 0. 9% of

sul phate as Jperﬂ} ion. To,this m%;[‘]eé iral Y\as added sufficient aqueous

ammoni um stfPhaf® this Marscials fas fddet MAE LG4enE 2AUGaPS 4EBOHIMG 0, act i ve
i ngr edi ent syllptlatie 3% sfheplaire adJudement in amdlysiditos72i0¥akegiveduct was a
pour abl e G, pha avi set,t] oi Ot -ef , abo e Dilutpon viscosity
was 29 CS jz'agrf(aa]re'er“i1 ﬁ%&;g’dra’éas ut&ﬁhg&lg% &t i viéO%éolufu j'|L;o)lr§1i.:rlaﬂ'- PmduCI:

was a pourable G phase having a setting point of about 129,

Dilution viscosity was 29 CS at 20°C measured on a 16% Active
solution. : )



d at 1. A, concentrated aqueous al kyl sulphaté_gﬁrtaEtaﬁt“havrng—a [err]

al ' kyl” group and having a concentration such that resent as G phase,.
‘whereiin the cations conprise a mxture of anmoni i’,mm mﬁﬂw’ ni um and
i sopr opanol ammoni um 2. A conposition according t a pH,
whel di kuted with water to 2% solids,. of from4 to 8. A corrpomho@ _
according to clg*qu havi ng a pH, mhen dilgted with mater to 2% sol i ds

from5.5 to 6.5%3MSA conposition accordind to any foregoing clai mwherein
the proportion of isopropanolanmine is from2:1 to 4:1 based on the weight -

of nonoet hanol agi n 0 claim
wherein the proeor& o(lr;;ﬂcgﬁtam"rt)né:daIEblP'\J’qaii@jI émﬁgté cen%lcl‘:faf2£ %39%@30
ammoni um hydr ox Wil ofroup andebaviing 3 caueeniration sushfthaw tzt dsto 4:1

based on the wep nefasrrenmtsbarmbaémmehe féatﬂsrﬁoemsiéé ennﬁ&m @fng to any.

foregoing claim Iy t he S, .of sul phat e ani ons have
an average of. ffm%ig'h gbﬂ%t? %‘8 and7tsop}g\o% ?)'@Pf'? according to
any foregoing claimcontaining |ess than 5% by wei ght of non surface.

active, non-1onge of 6ames s R Ricoblithd E5IRNRT RER ISH0Nnefl tafedLr face

active salts. osl tl on: consisting essentia wat er and

‘m xed anmoni um "‘hﬂhﬂéf aﬁBIzénF‘h’édsr ﬂfpf’fﬂﬂaﬂo?%ﬁ?ne al kyI suI phat e: having

3. A composition according to claim 2 hav1ng a pH, when diluted
with water to 2% solids, of from 5.5 to 6.5.

4, A compositidn according to any foregoing claim wherein the
proportion of isopropanolamine is from 2:1 to 4:1 based on the
weight of monocethanolamine. ‘

5. A composition according to any foregoing claim wherein the
proportion of ammonia, measured as concentrated aqueous ammonium
hydroxide solution of specific gravity 0.88 is from 2:1 to 4:1 based
on the weight of monoethanolamine.

6. A composition according to any foregoing claim wherein the alkyl
groups of the alkyl sulphate anions have an average of from 12 to
14 carbon atoms.

7. A composition according to any foregoing claim containing less
- than 5% by weight of non surface active, non-ionic organic matter
and less than 5% by weight of non-surface active salts.

8. A composition: consisting essentially of water, and a mixed
ammonium, moncethanolamine, isopropanolamine alkyl sulphate; having
a pH of from 5 to 7, when diluted to a concentration of 2% by weight
solids; said alkyl group having an average of from 10 to 14 carbon
atoms; said ammonia, measured as concentrated aqueous ammonium
hydroxide of 0.88 specific gfavity,'and said isopropanolamine, each
being present in a proportion of from 2.5:1 to 3.5:1, based on the



a pHof from5 to 7, when dlluted to a concentration of 2% by wei ght

sol | sal d aI kyI group having an average of from 10 to 14 carbon at ofrs; .
sai centrated aqueous. anmoni um hydr oxi de of 0.88
spi c gr m@ﬂm opropanol am ne, each being present in a .

propoftion of* reom 5:1, based on the wei ght of . n

monoet hanol ani ne; sai d conpositiorr contai ning | ess than 5% each of
non-sur factant, non-ionic organic- matted and non-surfactant salts, and

havi ng a concentration greater than that corresponding to the [err] phasé/G.

~phase transition, but below that corresponding to the G phase/hydrated
solid transition. 9. An aqueous al kyl sul phate salt conposition '
subst anti al Iweigist b€ meinoethanaetantiae; \saidh coppasidhare comtaihéng=lespitban 53. A

met hod for tdjen mfem{-awmtsﬁt nErWTBEﬁi tok&a[hi@%‘tﬂ*% t @B falt &0 Ng
claimwhich ¢ S reacting an al hur1 c aC| Sl mu taneousl y, or
TH3.ah00 BauL 2 FanGentyasd

“sequenti al | $2 gRAINSRI than; that: eorrespendi e tand
nmonoet hanol aterMy phaselfé phase cirans itfi on i bt Ched o mteafort-esmdmgaw the

product in tth@ stRQ?é‘ﬁydrated solid transition.

9. An aqueous a]ky] sulphate salt composition substantially as
herein described with reference to the Example.

10. A method for the preparation of a composition according to any
forego{ng claim which comprises reacting an alkyl sulphuric acid
simultaneously, or sequentially in any order, with aqueous ammonia,
isopropanolamine and monoethanolamine in the presence of sufficient
water to maintain the product in the G phase.




