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The invention pertains to a solid conposition conprising an anphoteric
surfactant, a process for its preparation, and the use of said conposition.
10 Amphoteric surfactants find application in the preparation of, e.g.,
soap bars. However, a nmmjor drawback to the use of anphoteric

surfactants iSOLIDGCOMBOSITION TOMPRISINGSANT AMPHOFERIC: JURFASTANT; Aer se
and hence caprdCESSFORSH'S PREPARATION, ANDTTRE LRSS THEREOF her

di sadvantsge I's that hygroscopi ¢ anphoteric surfactants have a
tendency To formgels during their preparation in aqueous 15 nedia. It may
also be that if a gel is not forned during the preparation, for

exanpl e because an organi c sol vent was used, evaporation of the sol vent
resul ts in tH&ef srveaticenpertaips hiogle- $plid ceampesitiorBaompising am @araphoteric

di sadvant ages, . it. has been necessary in.the nmer ci al _.product i.on of
amphot er i o s SHFacEAR A PseRa Y TRoTRaPItios 8nfl e tag phsall compesiih. g o
and 20 to limt their concentrations to not nore than about 30 wei ght
percent, which adds to the cost of shipping. Furthernore, the use of
anphot er ¢ s &fiplodteric surfactantshfiag ppplicatioonin thberepavation ofddig., soaprbats. be
limted, e.g., in soap bars, presents the difficulty of having to
remove the waloyyever, 2majppdeaybagkito thedisss oframaheteris suraciante tsthatosbeen

b ovi 1 o of misileris SErfEbtapts.pien ihoscbhbip HF ' atd R HapRB HBiR.
EP-A-0 421 334, tahisn obigﬁé%eﬁ farthet ighdvahtage is FRiti M@groSddpie rastiotBAt S

conprising mxing a trialkylam ne oxide dihydrate into _a detergent bar
f or mul at i on. sggfactanis have amengdencwtol faemegels siniag theirpreparation in @uuedus

|y anspar 35 508, omli i 58 Bal ¥ 4 S8 B it L e o
i ngredi ents. example because an organic solvent was used, evaporation of the solvent
‘results in the formation of a high-viscous gel. Because of these
disadvantages, it has been necessary in the commercial production of
amphoteric surfactants to make formulations in a solvent, such as water, and
20 to limit their concentrations to not more than about 30 weight percent, which
adds to the cost of shipping. Furthermore, the use of amphoteric surfactants
in applications where water addition must be limited, e.g., in soap bars,

presents the difficulty of having to remove the water.

25 In the art, the aforementioned problems have been recognized in, e.g., EP-A-
0421 328. There, the soiution was the provision of amphoteric surfactants
that are not hygroscopic per se. EP-A-0 421 328 thus discloses a method for
making toilet soap bars comprising mixing a frialkylamine oxide dihydrate into
a detergent bar formulation.
30 Further, EP-A-0 421 326 teaches a method of preparing transparent soap
bars comprising mixing a trialkylamine oxide dihydrate, a fatty acid soap, and
optionally other conventional ingredients.



2 EP- A-0 401 503 describes a process for preparing a non-hygroscopic

trial kyl am op¥%bsde di hydrate and soap bar conpositions conpetgpssreive
safre. These docunents specifically teach the .use of dihydrates of

trial kyl am ne oxi des, which conpounds are disclosed to be non-hygroscopic 5
per se. However, since hygroscopic anphoteric surfactants are of conmmerci al
I nterest, as indicated above, there is gtill need for a conposition
conprising a hygr oscopi ¢ anphoteric surfactant which does not suffer

fromthe abewer o401 S62G8bes .algprozgﬁs ggﬁ;%&ﬁgﬂi”%;%n- ?#&bi@r ovi de

a solid non-hygroscopi c conpositio rn's gros

anphot eri c trgikiyaetiast oxidec dihydratei aadl sodmrbart ebagdsitions c6MpRiBINGy thend
further processing. Solid conpositions conprising a hy%roscopic
anphoteri c we.acﬂmae ripcumentsh spacifieally | \aghi Ahe hasar of dihwdestespiof,
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wei ght percent of an acyl isefhionate ester besides other detergent

addi ti ves. iaterestDas-isdicFted2abhave; tieareds stil meledrfoc angoosposition comprisingng a
first synthetic . anionic surfactant, .a second synthetic surfactant

el act i 1 rotaraseapie AMPRGerig S Which S Boh $ArB am it 2 PY¥RL, an
anphoteric 6H#ﬂ5%ﬁk§”t’ and m xtures thereof, optionally free fatty
acid, optionally soap, and a silicone conpound. 25 The

above- nenti oned di scl osures, however, relate to end-use fornul ations,

nore in particular soap bars, whereas the soljd conposition according to
the 10 prERepresanidnvaniien seeks tonpravide: atsaligr nemrbygraseapist sampesitiea d

end use oolBlidhg & hygtesBosic HHSifordRE SuRBRT Wt i WitaBid fdr dfagedent s

such as a
shipping, and further processing. '

Solid compositions comprising a hygroscopic amphoteric surfactant have

15 been described in the art. For example, EP-A-0 472 320 discloses solid skin
cleansing compositions, i.e., toilet soap bars, comprising an acyl isethionate
ester salt and a betaine. The formulations disclosed herein comprise from 20
to 70 weight percent of an acyl isethionate ester besides other detergent
additives.

20 WO-A-9417172 teaches a soap bar composition comprising a first synthetic
anionic surfactant, a second synthetic surfactant selected from a second
anionic surfactant, a non-ionic surfactant, an amphoteric surfactant, and
mixtures thereof, optionally free fatty acid, optionally soap, and a silicone
compound.

25 _

The above-mentioned disclosures, however, relate to end-use formulations,
more in particular soap bars, whereas the solid composition according to the
present invention is an ingredient for the preparation of said end-use
formulations and hence-does not contain any other detergents, such as a



3 non- hygroscopi.c surfactant, an acyl isethionate ester or an anionic
surfactant, wose9@rs4let ergent additives, such as a silicone cPaDPBRI¥D7T220

US 4511513 di scl oses anphoteric-fatty acid conpl exes having a pH of 6.5- 5
8.5, exhibiting unexpected foam properties and | ow ocular irritancy, which
may be used to formdetergent bars. In exanple 11, a solid freeze-dried

mat eri al consisting of an anphoteric surfakctant and coconut fatty aC| dis
.described. This material has the disadvantage of being a tacky (i.

hygroscopi c) pewdsig r&%ﬂdﬁ*c swfatant, aakicy! fs@thlcsﬁaié@mrafrthrsbnﬂ@md‘@rfab@ant

JP- A- 04049218 descrl bes coating agent for cosnetics, drugs, and

agr ocheni cal socdstafgentr@dtuﬂve;rrgudn es iasilinane-earapeunds hi gher fatty acid, and
-a volatile solvent It is said that the conposite material forned when
‘an aqueous sol ution of an anphoteric surfactant and a fatty acid are
m xed, 15 whi | q?; S f "

uni for my onl %4@]151@%%sﬁsﬁn}ﬁﬁb@({}r{ﬁaﬂ%gﬁg 8?@”3%8& tl)%@a Mﬂ q?oggt her
with a vol &ti 18¢5,sexhibiting Wexpectedo&iam\mopbmescmmdswt@cu‘rut ritanicy; whiich a
‘paste and to conprise significa anounts of water. The present

‘i nvention, onMak beoHsedtp f%@r dgtaﬁgemtobar%dm gxample Hor?pé%@ ifepezgndriad i s,

-nmor eover, sol nt
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conpound and a process for the preparation er eof . |s docunent
however, does hsgtoscepatb powdeawp |eruneu&ableé@rt§ntage au Sh!ppmgt o cationic
‘surfactan 6 Unl i ke arnphoteric surfactants, which have anionic and/ or
cationic é) operties, cationic surfactants only possess cationic

properties.  )p_A.04049218 describes a coating agent for cosmetics, drugs, and

agrochemicals comprising an amphoteric surfactant, a higher fatty acid, and a
volatile solvent. It is said that the composite material formed when an
agueous solution of an amphoteric surfactant and a fatty acid are mixed,

15 which is insoluble in water and oil, could cover a surface uniformly only with
difficulty, and therefore should be used together with a volatile soivent. We
believe this composite material to be a paste and to comprise significant
amounts of water. The present invention, on the contrary, pertains to a solid
composition which is, moreover, solubie in water.

20
Non-prepublished International patent application PCT/EPS7/02960 discloses
a solid composition comprising at least one quaternary ammonium compound
and at least one fatty acid compound and a process for the preparation
thereof. This document, however, does not reiate to amphoteric surfactants,

25 but to cationic surfactants. Unlike amphoteric surfactants, which have anionic
and/or cationic properties, cationic surfactants only possess cationic

properties.

Processes for making- a solid composition comprising a hygroscopic
30 amphoteric surfactant are also known in the art, for example, from US



Processes for making. a solid conposition conprising a hygroscopic 30

arrphoteri@ ?gég‘ﬁ tant are also known in the art, for exanpeEprposfbS
4 4 ? ?freeze-dryi ng of an aqueous slurry of an am do

anphogl yci nate and coconut fatty acid), WD A-9213832 (preparation of
an amne oxide in the presence of a liquefied gas, such as carbon

di oxi de), GB 1255102 (spray dryi ng of aqueous sol utions of am ne

oxi des), and US 5389306 and US 5 5399296 (precipitation of an am ne oxide
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depending on the pH, have anionic and/or cationic properties. They
al so A8ve an isoelectric point at which they possess 25 a zwitterionic
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substantially free from other detergents and/or detergent additives, and has a

particulate form.
15

Said composition is non-hygroscopic and hence can be stored, int. al, in

bigbags. It has a high active content and thus lower shipping costs than the

prior art aqueous formulations. It further is an attractive ingredient for the

~ preparation of end-use formulations such as soap bars, since these bars

20 generally already contain a fatty acid.

The term “amphoteric surfactant” is well-known to the person skilled in the art.
It refers to surfactants which, depending on the pH, have anionic and/or
cationic properties. They also have an isoelectric point at which they possess
25 a zwitterionic character. In particular, the term refers to compounds having an
N* function in combination with an O, C(O)OH, C(O)O", SO,H or SO, function
and to compounds having an N function in combination with a C(O)OH,
C(0)O,, SO,H or SO, function. More in particular, it refers to compounds
having an N*-O function, a quaternary N* function in combination with a
30 C(0)0O, SO,H or SO; function, and to compounds having a tertiary N function




C(OO SO[err]H or SgJerr] function. Mdxre in particular, it refers to

conpounds  woo9dhe¥d Ng an N err]-O function, a quaternary Nedupedsoonoi n
conbination with a 30 C(OQ, SO[err]H or SO[err] function, and to
conpounds having a tertiary N function

5 in combination with a CCOOH, C(OO0, SOerr]H or Sgerr]- function.
~For an overvi ew of anphoteric surfabtants and their properties the
reader is referred to Anphoteric Surfactants, 2nd ed., E G Lonax,

Ed., 1996, My esmbifdtior with a cw)@m@ﬁ)cwf wﬂa&twsmﬁ@ﬁmesob%@ nes,

e.g., fatty al kyl betaines, fatt | am do bet ai nes, sul f obet ai nes,
" hydr oxysul f obegrstieneof ampdnotnmasumtants andehhetremopemeslthe deadsri isaeferead ne
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Betaines are a ¢ oteric surfac es COIT'pOU

having tIg sakyimides betalneé stilfobetalnekb hydrova@lfdbdﬂall?'esl San‘ﬂ Cbé!’alidesgroup
whi ch is optionall hydroxyl ated, such as a met hyl ,

hydr oxyet hyl d e@fedq%@ mesQramq@e pxides) eigs, fatty @ ﬁw]ar@neu@cldea and
particul ar a.ljinear, or branched sat ur or .unsatur at ed rr rou
Rrerr] 1o Tatty SRUTRR ARTIGE SxicsSt BifPogNCat LRy diPofisprainetena
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SuI f obet ai nepropichatgslr oxysul f obet ai nes are structures according to I and

h b wh th
( CH[ err]3q 2;/#?%@)%& = a calsgg%eﬁmp %gewﬁ%gﬁ%whﬁp%ngwéaﬁ COIpRRYNAS er r ]
group i s opt hé\ﬂﬁb h¥e eRuctubngdr oxyl at ed.

R'R*R°N*(CH,),C(0)O" (!), and
(R)(R?C(O)NH(CH,))(RIN*(CH,),C(0)O (i),
15
wherein R' is a C,-C; group which is optionally hydroxylated, such as a
methyl, ethyl, hydroxyethyl, or hydroxypropyl group, R? is a C¢-C,, group, in
particular a linear or branched, saturated or unsaturated C,-C,, group, R?® is
independently selected from a C,-C; or C,-C,, group as defined for R' and R?,
20 respectively, x is 2-4, and y is 2-4, and wherein any two of the groups R'-R®
optionally may form a ring structure.
Sulfobetaines and hydroxysuifobetaines are structures according to | and Ii,
having R’, R? and R® defined as above, wherein the group (CH,),C(0)0O has
been replaced by a C,;,-SO; group, which C;-C, group is optionally
25 hydroxylated.
Amine oxides are a class of amphoteric surfactants which includes

compounds having the structures:

. RIRR’N*™-O" (lll), and
30 (RURPCOINH(CH,))(RIN™-O" (IV),



Am ne oxides are a class of anmphoteric surfactants which_includes
conpounds | t he structures: [err] 7220
6 - ﬁ@%éiﬁﬁ“[ err], and x have the neani ng descri bed alt;((:)’\r/lg.lmlo
Anphogl yci nates (z=1) and propionates (z=2) are a class of anphoteric
surfactants which includes conpounds having the structures: 5 [err]
wherein R2 and x have the neani ng descei bed above, R4 is hydrogen or a
Cerr]- 10 dderr] group which is optionally hydroxylated, Rerr] is a

Cerr]group which is optionally hydroxylated or a (CHerr])[err]C(O O
group, z is 1-4, and Y[err] is a cation, such as a proton or a sodium
i on. "WhRerRE RY"RARFhana isvdmernbsningadeseribed Bboeed propi onates (z=2)
are a cl ass of anphoteric surfactants which includes conpounds havi ng

the 15 stAmphoglycinateg dz¥1) and propionates (z=2) are a class of amphoteric
surfactants which includes compounds having the structures:

R2N(R*)(CH,),C(0)O" Y* (V), and
REC(O)N(R*)(CHN(R)(CH,),C(O)O" Y* (W),

wherein R? and x have the meaning described above, R* is hydrogen or a C,-
10 C, group which is optionally hydroxylated, R® is a C,-C; group which is

optionally hydroxylated or a (CHz)zC(O)O‘ group, zis 1-4, and Y' is a Cation,

such as a proton or a sodium ion. _

“Balanced” amphopolycarboxyglycinates (z=1) and propionates (z=2) are a

class of amphoteric surfactants which includes compounds having the

15_ structure:
R’[N((CH,),C(O)O)(CH,),J.N((CH,),C(0)O?), n+2Y" (ViI),

wherein R? x, y, z, and Y* have the meaning described above, and n is 2-4.
20
R?is a C4~C,, group, preferably a linear or branched, saturated or unsaturated
Cs-C,, group, more preferably a C;,-C,, group, most preferably a C,,-C,s
group. The C,-C,, group includes Iauryi, myristyl, palmityl, stearyl, and oleyl
groups. Using methods known to a person skilled in the art, the C;-C, group
25 may also be derived from naturally occurring fats and oils, such as tallow and
coconut oil, paim oil, and palm kernel oil, which contain a mixture of carbon
chains (see Handbook of Chemistry and Physics, 58th Edition 1977-1978,
CRC Press, pages D-216 and D-217). These fats and oils may be
hydrogenated or partially hydrogenated.




wherein R err] and Y+ have the neani ng descri bed above, and n is 2-4. 20
Rerr] is a &ye@psrd7rogr oup, preferably a linear or branched, saPCF/EPIBHTEH
unsat ur at ed Clerr] group, nore preferably a Cferr] group, nost
preferably a (err] group. The Cerr] group includes lauryl, nyristyl,
pal mtyl, stearyl, and ol eyl groups. _Usi ng net hods known to a person
skilled in the art, the CJerr] group 25 |?ay al so be derived fromnaturally
occurring fats and oils, such as tallow and coconut oil, palmoil, and

pal m ker nel of{picahexampiestafiamphoterit sufactantsthad ican be mbqiarate(dsmm the
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in the conposition of I nvention is an” am ne oxide or bet ai ne.

Wthin the conoenammeaafbowgiwateg tallowt 2mphopelycarboxygiycinatepaind Meboo- al

means t hat thg_an%tng[ﬁua%yncamguestlon upon exposure to air humdity becorres
Preferably, the amphoteric surfactant comprised in the composition of the

15 invention is an amine oxide or a betaine.

Within the context of the present invention the term hygroscopic material

means that the material in question upon exposure to air humidity becomes

less concentrated or, in case of a solid, becomes fluid or forms agglomerates.

20 The hygroscopicity is measured by storing a sample until equilibrium in a

climate box at 28°C and 60% relative humidity and recording the weight

increase as a percentage of the starting weight (wt%). The tendency to form

. agglomerates is tested visually by establishing whether the sample is free

flowing or not, or is measured in a so-called caking test cylinder and is

25 expressed as a caking value. A low caking value is desirabie for prolonged

storage of the amphoteric surfactant composition. The water content of the

non-hygroscopic solid composition of the invention is also determined. These
methods are explained in the experimental section.

The hygroscopic amphoteric surfactants used in the present invention have a

30 hygroscopicity value above 1, preferably above 2, more preferably above 4,



| ess concentrated or, in case of a solid, becones fluid.or forns
aggl oner afygondlds The hygroscopicity is neasured by storingpemspie until

equilibriumin a climate box at 28[err]C and 60%rel ative humdity and
recordi ng the weight i ncrease as a percentage of the starting wei ght
(W% . The tendency to form aggl onerates is tested visually by
establishing whether the sanple is fré flowing or not, or is nmeasured

in a so-called caking test cylinder and is 25 expressed as a caki ng val ue.
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of thes {owartHants, aostareferdbigioweoitiani 3.VTheowateridunitert ofithefigatition | ower
than 4, nore preferably | ower than 3, nost preferably |lower than 2

W % The ceawipagitionl isdower than & refesably lewepdban i rmasicpralerably lowere

I nvention,gis é%@r than 10, preferably 5 Ilower than 5, nost preferably

| over t haffi@f é"vvater content of the invention conposition is | ower
than 8, preferably lower than 4, nost preferably | ower than 2 wt %
The solid conposition according to the present invention is substantially
free 10 TThersolidetampesitien acbending tothey presend fnvendioptis tsebstantially freeant s
and/ or convent i onal et%ir.%ent additives. Wthin the franmework of the

d
prese}  from; detergents pthers bRYGIREEPRIE o SNRNPIerG HeufRRtaNtEy tially
means thaho{n‘? ional %ﬂéﬁb&oapﬂftﬁggra\mtﬁid I 'E?rﬂ"eo{ﬁggéﬁpl y less
pretferably a1z

than 8, nDS €SS than wel ght percent, c ed on the

total wei gventibntibés ¢ ieosnderstoodlihat the averd stlbstaniidlly aianst that fegy esent
in the conposition of the invention. It is nost preferred that the
i nvent i onthampespiafenablyless daan 18] mpre preferaljy,less thapd, dangstpreferally

det er gent | addibive Weight percent, calculated on the total weight of the composition,
15 of such other ingredients is present in the composition of the invention. It is
most preferred that the invention composition is essentially free from

detergents and detergent additives.

The compostion of the invention may, however, contain impurities such as
20 remaining solvent, starting materials, by-products, etc., which were introduced
‘with the amphoteric surfactant and/or the fatty acid, for example during the
preparation of the amphoteric surfactant. Preferably, the amount of
hygroscopic amphoteric surfactant plus fatty acid in the composition
according to the invention is from 80 to 100 weight percent, more preferably
25 from 90 to 100 weight percent, still more preferably from 95 to 100 weight
percent, based on the total weight of the composition. It is most preferred that
the composition of the present invention essentially consists of amphoteric

surfactant plus fatty acid.




The conpostion of the .invention may, however, contain inpurities such as 20
remai ni ng SoW@MY2704t arting materials, by-products, etc., whi RETERASE7220

i nt roduced wi th the anmphoteric surfactant and/ or the fatty acid, for
exanpl e during the preparation of the anphoteric surfactant.
Preferably, the amount of hygroscopi(!;9 anphoteric surfactant plus fatty
acid in the conposition according to¥the invention is from80 to 100
wei ght percent, nore preferably 25 from 90 to 100 wei ght percent, still

nmor e pr ef er ablmthersolid E®mposition ebihghiresent ingentiemany faityeacid cante vsadin

wei ght of the ¢ 0S t referr d t hat tion
of ! '? he presen "?%@n{ﬁ@ﬁa@g'&eﬁb?a{% @%Hsﬁsf"s aﬂb%?@?t?eép Sat“%ﬁé:‘%rl:t ant
plus fatty acbﬁsaturat d C-Coo faﬂg acid, more preferably a C,. )532? atltty acid, stil morg

In the solid conp03| se nvention a acid can be
used in prrefmbtylaeafcgoffettylabid nidet prefetablpai €, Cs,atattymr or branched,
saturated or unsaturated Cferr]. fatty acid, nore preferably a Cferr]

fatty aci @ sEither arﬁmle fatty pa@f@r@mlytlme qf daity aﬁ@stqana@ dsedoMixtyrast @k abl y
fatt d. |t t f_fatt
St can be’ T Acid fan, e dthingd o, Fet Bl Bilfing dafb, fhd k" sin, & ¥

natural |y oCciioh MbstAbed 31 HatidibokseCBhafistry and %d&es@m B 1 g book
of Chem stry and Physi cs, Ion CRC Press, pages

D-216 and D- 21978 G)cha'esstpagest—ﬁmﬁcand De217. Of thepal tallow, co&mduﬁaallm
kernel oil are i cul ar‘% suitahl e for use in the |Pvent|o

conposi t i on P 3N, paIrg kel pil are partigulacly Syiable; fof siseris tﬁﬁr‘w%ﬂtlfﬂf‘ or
full

Exanpl es & %@Esac. (TG Fats B 18barCoé Sl s cenftl bArtllF oF ty,

t he | nvenydrogehatedy ds iokihcuno ts tHecpersphiskilled dn the grcanoi c (capri C)

aci d, dodecanol c | auric) acid, tetradecanoic (nyristic) acid,
hexadecanoi ¢ @sammqa of) fadlyi %pldqswtaidetfaael@anmtbe(cs:ﬂmslftqn ae¢ardingnte the

m xtures therg M xt s of fat ogenu
el | ow aci o, RyaPude Hst fenafy (ehpfficheis” dekanaic (e A8 bodiioic
(lauric) acid, tetradecanoic (myristic) acid, hexadecanoic (palmitic) acid,
15 octadecanoic (stearic) acid, and mixtures thereof. Mixtures of fatty acids, such
as coconut acid, tallow acid, hydrogenated tallow acid, also can be readily
used.

The amount of fatty acid used in the composition of the present invention is

20 not critical and can easily be determined by one skilled in the art. It is
dependent on the melting point and the hygroscopicity (see the experimental
section) of the amphoteric surfactant and the amphoteric surfactant/fatty acid
product. Typicaily, a weight ratio of surfactant to fatty acid in the range of from
5:1 to 1.3, preferably from 4:1 to 1:2, more preferably from 2:1 to 1:1, is used.

25 Too little added fatty acid will result in a sticky or hygroscopic material which
cannot be stored conveniently in, for example, bigbags, whereas toe much
added fatty acid is economically undesirable in view of the costs of
manufacture, storage, and shipping due to the increased volume and weight
of the amphoteric surfactant composition.

30



The amount of fatty acid used in the conposition of the present invention
is 20 nlodehhédscal and can easily be determ ned by one spdi/Ee@rirot he
art. It is dependent on the nelting point and the hygroscopicity (see
t he experi nent al section) of the anphoteric surfactant and the
anphoteric surfactanttfatty acid product. Typically, a weight ratio of
surfactant to fatty acid in the range A& from 5:1 to 1:3, preferably
from4:1 to 1:2, nore preferably from2:1 to 1:1, is used. 25 Too little
- added f at tpheaghil Wohdposion! bf the Préddritkivventidty & SAEEEH GntdPh SPdrituldtd ch
cannot be stored conveniently in, for exanple, bigbags, whereas too nuch
added f at fgrracBy melting rand sabsgquentlys coaling: the sdlidvcompositionp ftakesf

manuf acture, storaqge, and shj ppi ng due to the .increased vol ume and wei ght
of the amﬂﬁéi‘\é‘??cpgﬁ?vf%’c?ﬁ?ﬁ]ieggﬁﬁgsb? ﬁgw_\etiousmg an apparatus such as a °
10 SO | OSidn f I t 4 t S bhto a
parti cul a;gg%hﬁ& ég%éri%é?’)Bé*érﬁe%P?fg éﬂ@gg l}E@%&uedr?{a Fﬁacggﬂphgoﬁtﬁ)zﬁggl |H(;
conpospt i ombihalisrswith a siegedgrahaiatorpbr kbsling belasptidnzfly inwvnitinatisried,

usi ng an ap_{)ar atus_such as a cooling extruder, granulator, prilling
tower, coditthg pasiliptiondevieer When a soolinghBrumatis @mployed aasirgle dfuamul at or

Wen a codithg e SIEk oY e 2P e L s oV B, fBierted s o cr

at the tom@prafctabiy Gushednis vséRvei raRtiBict T ﬁrFé@hﬁag be renvBdByef er ably
crushed in a sieve granulator. The fines may be renoved by usi'ng a

screen. | tusing predreencll is prafemed tohshaps the solig eempositionf of the preseaht 10

i nvent 'bon N ntrﬁ' %r_a ul es. The present invention further relates to a
proced? f dpvemionjpriagranules, of said solid conposition conprising a
hygroscopi ¢ anphoteric surfactant of the I nstant invention: 15

The process according to the invention is characterized in that a
hygr oscopiThe present invention further relates to a process for the preparation of said:

solid composition comprising a hygroscopic amphoteric surfactant of the
instant invention.

15
The process according to the invention is characterized in that a hygroscopic |
amphoteric surfactant is contacted with a fatty acid and the product thereof is .
isolated and shaped into a particulate form.

20 It is not critical when this contacting between the hygroscopic amphoteric
surfactant and the fatty acid occurs. It may be achieved by carrying out the
preparation of the amphoteric surfactant in the fatty acid or in a mixture of the
fatty acid and a solvent, by performing the preparation of the amphoteric -
surfactant in a solvent and adding the fatty acid after the formation of the

25 amphoteric surfactant is complete, or by mixing the amphoteric surfactant,
i.e., the isolated product of an earlier preparation, with the fatty acid and

isolating the amphoteric surfactant/fatty acid product.

In one embodiment of the process of the present invention the hygroscopic

30 amphoteric surfactant is prepared in the presence of the fatty acid. For




anphoteric surfactant is contacted wwth a fatty acid and the product
thereof is wooonsesated and shaped into a particul ate form PCTAPISAT220 s
not critical when this contacting between the hygroscopi c anphoteric

‘surfactant and the fatty acid occurs. It may be achi eved by carryi ng out

the preparation of the anphoteric surfactant in the fatty acid or in a
‘m xture of the fatty acid and a sol #dnt, by performing the preparation
;of the anphoteric surfactant in a solvent and addi ng the fatty acid
after the forgrampe, atet-aemigd candi@ﬁé@bﬁéd With & carelentratédshydrogea tperoxide by
m xi ng the anmphoteric surfactant, i.e., the isolated product of an

‘earlier prepsciutiomin the ipresenceact @ &i‘iydaalﬁdto form @goamnm@ndeéfaﬁwpamden c
surfactantlfatty acid oduct n of ..t r s of
.the present qﬁ\?’é‘?ﬁﬁt&{’t rﬁPgeth@c%'E‘Ped%e" E%E% niq:‘?ref g?ﬁqaﬁ ?%Eiﬁ
-prepared in td?ﬁxtfﬁr?%?%@ Rittyt B&idf ﬁﬁ%ycélfﬁfdl oVEd the r%actton temperatu Jeh

11 exanmple, a tert-amne can be reacted w concentrate rogen

peroxide 5 reacliort imixture ddes motsfermeaofelaahdt stays cstidrabte ftbrou@mu‘arthee
oxide/fatty acid conposition. This specific enbodi nent has the
“advant age t hdequiRed repatige ime.  addition of the fatty acid and control over

‘the reaction e . react j ' aqt and
Stays ati rraliaobn Bt shibecitif v b Peined T PdtEeRT Briig e Bréb e,
‘this enbodi megpt g drhinBeog@e crbmetn| émmér th ARé Prbsearidenaf t Fathy SRA A! AN

~of an am ne oxide froman anmne in the presence of a fatty acid as an
-exanpl e. The e;dampled'f berSktﬂﬂd\nelrSOH mtbmnqg@nzeohpwrtms mb@adapm totherot her

10 reactions, in pakti c'g )&,% ther i dati on reaction. Sui t abl e
tert-aninBs tﬁa?t' pHea 36 gthes '°8>I§?r5tfc€‘ of the invention

"process include conpounds haV| ng the foll ow ng structures:

Suitable tert-amines that can be employed in this example of the invention

process include compounds having the following structures:

15 R'RZRN  (VIHI), and
(R)R’C(OINH(CH,L)(RIN  (IX),

wherein R, R?, R?, and x have the meaning described above.
Preferably, R'is a methyl or hydroxyethy! group, R? is a C,-C,, group, R*is a
20 methy!, hydroxyethyl, or C4-C,, group, and x is 3. More preferably, R' is a
methyl, R?is a C4;-C,, group, and R® is a methyl or C.-C,, group.
The type of fatty acid and the amount of fatty acid relative to the amount of
amine oxide to be used in this embodiment of the invention process have
been described above.
25 By concentrated hydrogen peroxide solution is meant, an aqueous peroxide
solution containing at least 35 weight percent hydrogen peroxide. Preferably,
a hydrogen peroxide solution of from 50 to 75 weight percent is used.
Typically, the amount of hydrogen peroxide utlized is at least the
stoichiometric amount with respect to the tert-amine. A small excess of

30 hydrogen peroxide can also be employed. It is undesirable, however, to use



[err] wherein R err], Rerr], Rerr], and x have the meani ng
descri be Preferably, R1L is a nethyl or hydrox

Rferr] ig“gH%szf]group, Rlerr] is a 20 nethyl, hydroxyet Aﬂﬂ&mgé?err
group, and x is 3. Mre preferably, Rerr] is a methyl, Rerr] is a
C6- C22 group, and Rerr] is a nmethyl or ([ err]group. The type of fatty
acid and the anmount of fatty acid rela2ve to the anount of am ne
oxide to be used in this enbodi ment of the invention process have been

‘an_ aquooudoRares A1 exEde QRHIbOE EEMie T the BBl Capiyhd SharRlCrT

hydr ogen pgrfpathde0 8 ¢fetimiesythe stoichforABBicOSRBUBE Wt fspeRt 4bithe teft-f rom 50

to 75 wei ght percent is used. Typi cal ly, the amount of hydrogen
peroxi de wamineased.s at | east the stoichionetric anmount w t h respect
to the terf-amne. A_small exc s _of 30 hgdro%e é}erOélde ca ?o be
errpl oyed. A% 1§ knavyden sHeh © ProGessg sired'fo” combine

5 [RAcEfS'atd BARTSIec’ Tatdy Heedfisle POF Hié dxotAGmhiBenafiRENGT FH! OV ed
generaly 1t|rresthe stoi chionetric anobunt wth
respect tcreabﬂaon elt tis generallynpneﬁem@cﬂo maintaidscantadtrisetwebnrtheudactaritslat i on
processes, preferred to conbine the 5 reactants at a controlled rate

because ofuﬂt'r'\ éh%% saplionis sHhstaptialht complete, as mapitergd. by analysiepEithe | v

"< subst arfbftaie he 6L H9btodtst BEEBIEEWHEGH ighdds core, khibivh 1 B¢ mt e
and the hygkitge pepsir X dfecag8hf/) sretéumomeambunn of it tert-amfte bred
person. |f necessary, an additional anmount of either tert-amne or 10

hydr odén pwdsager peegxide maydesi added mtheeeaﬁqtlon mixiurer e. - The
tenperaturg,@ tiemperatlure a? w%nbnoﬂ“ge er}rt\bgén "o R%eér%cégé %rcgt')ro‘?ng % tne
invention is conducted may be any temperature normally employed for such
an oxidation reaction. Typically, the temperature used is in the range of 20-
100°C. As the reaction progresses, the reaction mixture becomes a gel. This
15 gel formation of course depends on which reactants are reacted at what
temperature. In order to keep the reaction mixture liquid, and thereby
stirrable, the temperature is increased. Either the reaction is carried out at
such a high temperature that the final reaction mixture remains liquid, or the
temperature is raised at a controlled rate during the reaction. Starting the
20 reaction at a temperature higher than necessary to keep a liquid reaction
mixture has the disadvantage that part of the hydrogen peroxide may
decompose before it is able to convert the tert-amine to the corresponding
amine oxide. As a consequence, an additional amount of hydrogen peroxide
may have to be added. It is therefore preferred to raise the temperature as
25 the reaction proceeds, either stepwise or gradually.
Preferably, the hydrogen peroxide is added at a controlled rate, e.g., in
portions or continuously, to a mixture of the fatty acid and the tert-amine,
while the temperature is raised as the reaction proceeds.
This embodiment of the-invention process may be conducted, if desired, in

30 the presence of a chelating agent which improves the reaction rate, such as




i nvention is conducted may be any tenperature normally enployed for such
-an oxi dati onweesdroaan. Typically, the tenperature used is in ROWERISMAT30 of
20- 100C. As the reaction progresses, the reaction m xture becones a
.gel. This 15 gel formation of course depends on which reactants are
reacted at what tenperature. In order to keep the reaction m xture

i quid, and thereby stirrable, the tthperature is increased. Either
‘the reaction is carried out at such a high tenperature that the final

reaction m xt giethyl@me tiaminepehthacefic taeed or ethjlenpadiamineteiraadeaticsacidaiina
controlled rate urlng[the reaction. Starting the 20 reaction at a
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-have to be ad yﬁaiégfﬁoﬁg?e orsgbg(?@kerre {sgmrég:aségét e tenperature as 25
.t he reacti®n Altbwg?dst ieirdi ereqeiregwitlsis embgodimknt| of the mverftrtmf pragesg, ist he

hydrogen peroxide is added at a controlled rate, e g portions or
‘cont i nuousl y, Preterably sanductesd in the ﬁ"ﬁ?@’}@a@ﬂ%ﬂéﬂém{ 'Ffé"’t"ém ﬂ@nﬁ"ﬁé" promoteéyh; | e

e i nventontsReldh S, Alor 3% sRBREIORRE, PARGAIY: ap amap R FARFBATE o'
a chel ating agomlightPerbentBiisedasn teawesighe bf the téﬁia?mnétifx bseg.

13 di et hyl ene triam nepentaacetic acid or ethyl ene diam netetraacetic
acid. An Theveactiast nixture ot oemptet@nmmegbachm wilhcontagreancamouet oki ght

-of the te r ef bly used. The use f chel ents in
The' synt tib swater 3" Fao e Ao e Gaicn % e Bufftes
‘person. 5 Ab LRpEusé. Tﬁe Witef Rl F}Bh?ttfé"%sﬁﬁ%lxﬂfret "I‘F\lé Eé’ﬁrﬁe' on
‘process is preferab y conducte In the presence of an agent known in
‘the art to prachieged in sevbmlrneays knmunatbeth&s petsoassloﬂad)am tide cart, dacluding
-Typically, an amount of from0.01 to ght per.cent, based on the
-wei ght  of theey@qraﬁm,ngtstlgat@ed/acuum S’fﬂP@"‘rQea%'iq SRAFAIRG With an B’tﬁ%géﬂ on

of the reacti a th the
~amount and coggc H\% tfo%%‘i'l(.)*tq? ﬁge fﬁﬁgg%gﬁftm %?fth%’g\}agér %ge,ﬂésa%m{ﬁ é?fc)f?f@r
.renoved f19m The reitibh omixtuvel womprititigs apmphdieric surfactant and fatty.. acid is

' subsequently allowed to solidify and is shaped into a particulate .form as

described above.

Another embodiment of the invention process comprises adding the fatty acid
20 to the reaction mixture after the formation of the amphoteric surfactant is
complete and before this mixture is worked up. In such a case the amphoteric
surfactant may have been prepared in an aqueous or organic solvent-
containing medium. In this way, the fatty acid cannot interfere with the
preparation of the amphoteric surfactant. It has the advantage that it eases

25 the removal of the solvent(s) from the reaction mixture.

In still another embodiment of the invention process, the isolated product of
an earlier preparation comprising the amphoteric surfactant is mixed with the

fatty acid, whereupon the amphoteric surfactant/fatty acid product is isolated.



achieved in several ways known to the person skilled in the art, including
evaporati %”ﬁzi.,&t‘i | 'ation, vacuum stripping, and spargi ng pétRparedeer t
gas, such as nitrogen. It is preferred to distill off the water using
a filmevaporator. 15 The reaction m xture conprising anphoteric
surfactant and fatty.. acid is subsequently allowed to solidify and is
shaped into a particulate form as 14lescri bed above. Anot her
enbodi ment of the invention process conprises adding the fatty acid 20 to
.the reacti bl J ; | r t is
compl ot o At [EEGHePHR Afunf S BT LY vockF R BBLUmaN priedy
anphot eri chave beww fdescrbed mahobay eTHeemixturpasent be eoncanteted v @rganic
sol vent - containing medium In this way, the fatty acid _cannot

i nt er f er e GANVeNtioRal way, for xampleo Ry Jising @ éﬁ%ﬁ@taév ievaparatact B nont  has

t he advant L . . f h
Feacti on HiERR@pc boi AR Bhofta Mbc ARy a8l SolfR3SHR Ehh He 50k o
process, tdif) stsapied b, FoPExdrpRY, granulesasdéddridedrdtiivgr ati on conprising the
anphoteric surfactant is mxed wth the fatty acid, whereupon the
anphot er i Suitablexstarting aterialsctocoe useddn aceordasicetwith this embodiment of

14 . Tne .t%ége.and t he anooﬁgiq]of fattoi% cid. Ibe used in this

enbodi nentt Brig ation processy, in K CoBYEe E i) .e'ﬁ%‘eﬁpﬁﬁﬂl\ét'%_of)e
concentrat rg%béija_ic _ﬁ%pﬁdiaﬁé 4y nt&@&ohftﬂfns%@?ﬁ*pi‘%%g% %?Jffggtaﬂté ip M

rotary eva non- ygroscopi ¢ sol
sur f act antdrjahicy selvefitsc canoalsbi be aged.bSuchoselutiohs Mmayrise thepiediated o, for
exanpl e, granul es, as described ahove. Suitable starting materials to

be usd@ i feastion danesuicts (9f PReRAratigpsli Ak AMBhoteric sufactaptseini eFoaNiecess

i ncl ude cq L a ' e S ' 0 COp]
anphot eri c%é’ﬁ%’cb gﬁ?é\yq@%ﬁtﬁ% 8@%& H&%’Z%&’?@Wéﬁ’é‘uﬁ g&? asr?{ivseqftﬁ?&g élgor gani c
sol vent's cajuedugOsdlgtiots 6f theSsaHastaht/ bh@ subgayudst dissolufierh aF Btk tésidtieact i on
products of preparations of anphoteric surfactants in organic

in an organic solvent.

This specific embodiment of the invention process was found to be

15 particularly suitable for betaines.

The solid amphoteric surfactant/fatty acid products obtained by the process
according to the invention are not hygroscopic. They can be used in many
applications such as laundry detergents, toilet rim blocks, and personal care
20 products. They are particularly suitable for the manufacture of personal care
formulations such as, for example, classic, synthetic and combi soap bars;
solid shampoo bars; effervescent bath tablets; shaving soap sticks or creams;

deodorant sticks; tooth paste formulations; sun blocks; and lip sticks.
25 The invention is illustrated by the following examples.

Materials

Farmin DM1214A, coco dimethylamine, 98%, ex Kao Chemicals

Armeen 2M14D, tetradecyl dimethylamine, 98%, ex Akzo Nobel
30 Armeen SM16D, hexadecyl dimethylamine, 97%, ex Akzo Nobel




sol vents, or they may be prepared by evaporation of the solvent from an
aqueous soI utw@mmu he surfactant and subsequent di ssol uti onPCI/ER9887220
.residue i n an organic sol vent. Thi s specific enbodi mrent of the
;invention process was found to be 15 particularly suitable for betaines.
.The solid anphoteric surfactant/fatty acid products obtained by the process
according to the invention are not hygrostopic. They can be used in many
applications such as |aundry detergents, toilet rimblocks, and personal

‘care 20 pr OdAﬁhéenmad&ad@dyﬂdméthvﬂamﬁs“g&%'éxf\ﬁtoNUbe'IanUf acture of
.personal care formul ati ons such as, for exanple, classic, nt hetic

‘and conbi soappees 2MHTD, bydrpaemtaﬂﬁ@lbmdmethvlan@nee%&%nex Mtzﬁ dslet s;
ishavi ng soap t| cks e rant sticks; tooth paste

f or mul ati ons; Qﬁﬂa'ﬂf%&@pﬁgﬁaeﬁhyﬁr@f‘fecg@ 25 The invention is
dllustrated b rhigb ngi hiife. 98% Material s Farm n
‘DML214A, coco %l?% h'yl QMQ n%yaex Kao &hem cal s Armeen 2ML4D,

't et radecyl5 di Kettbqnblatﬁ%ecaﬁ&?/acidxgmézexmmlNdﬁbtAr meen SML6D, hexadecyl
di met hyl am ne 7% ex Akzo

15 Ar mekartapif! Q?ci%’&@ﬂ'd (ﬂ%t%’ﬁﬁ?ﬁ’ Nobebsoy, ex Akzo Nobel

‘Armeen 2NMHTD, gﬁ@t Y 98% ex Akzo Nobel
‘Cocoam dopropﬁ”@#ﬁts ¥ gﬂqnﬁgé l,;gg/%é}me& %y'ngn?ldopropyl di et hyl am ne,
-98% 5 KOFtaKbﬁaé%@%Q&@tyalr@a%id ©59%,%% ARXo Nebel Nobel Kortacid 1299,
lauric acid, 99% ex Akzo Nobel 'Kortacid 1499, nyristic acid, 99% ex
Akzo Nobel SMCA, sodium monochioroacetate, ex Akzo Nobel

' 10 Hydrogen peroxide, 50% aqueous solution, ex Akzo Nobel

Na,EDTA, 99%, ex Akzo Nobel

Granule formation
The content of the reactor is poured onto trays. The solidifying product is
16 shaped manually into a 1 mm layer using a spatula. The trays were left
overnight to complete hardening. The solids were harvested from the plates
as flakes. Granules were prepared from the flakes with help of a Frewitt sieve
granulator, A screen with an aperture of 1.0 mm was used. The fines were
removed using a 355 p screen or, in case of a cohesive powder, a 500 p
20 screen, in a shaking apparatus (Retsch, 1.2 mm amplitude). The granules
were collected with a yield of at least 65%.

Moisture content and hygroscopicity

The moisture content of samples/granules was determined by weighing an
25 accurate amount of granules (m7) of about 5 g into a 10 cm diameter glass

dish. The granules were stored overnight in a dessicator filled with silica gel

for drying. The granules were weighed (m2) and the moisture or water content

was calculated using the formula [(m7-m2)/m2]x100%.



Kortacid 1895, stearic acid, 95% ex Akzo Nobel SMCA, sodi um
nonochl Or&é%fi@%’ ex Akzo Nobel 10 Hydrogen peroxide, SQieratisgaS0

sol ution, ex zo Nobel Na2EDTA, 99% ex Akzo Nobel G anul e
formation The content of the reactor is poured onto trays. The
solidifying product is 15 shaped manually into a 1 nmlayer using a
spatul a. The trays were |eft ovenei ght to conpl ete hardeni ng. The
solids were harvested fromthe pl ates as flakes. Granules were

pr epar ed | i tehys A | r or. A
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using a 3pfethed it which thie weighvess granfules aa@he Ihiked noithl @r knowr @Pndunt ¥
screen, in a shaking apparatus (Retsch 1.2 nmm anplitude). The granul es
wer e col | sandandiweredrigdipaneven at t38'C.65% Mbi st ure content and

by ot gni e nomscopicf g bitidiufe Goght. it SERRIF gL BReB YR O 2 1

cm di agret gy faiglbn%ﬁﬁte. box (HerBeud "Svel) 2RURETT VEHE 6050 "Bt Shithiiy LAt

dessi cat or led wth silica gel for drying. The granule$S were

wei ghed (e@uililbiigimt he noi sture or water content was cal cul ated using
the formula [(m -nR)/ n2] x100%

16 The noi sture content of liquids and gels was determ ned by an

adapt ed ' ' ' Tolg S xed - known
a0apt ed The SHFIGIBE idte LGN o AP gl 8P Uhaqhi Bighats! i i ko
hygr oscopdetdrininet! tititervissally by establishingfthat thesamplewa$ fleasfidwiag st ored 5
in a climte box (Heraeus oven) at 28[err]C and 60%relative humdity until
equi | 1Gr i net or by determining a caking value. :

Caking value

30 g of a sample were introduced into a caking test cylinder and placed under

a load of steel balls simulating the weight of about 1 meter product column.
15 The cylinder was stored for 24 h at 40°C and then carefully unloaded. The

sample was placed on a vibrating screen with an amplitude of 1 mm for 120

seconds. The weight of the residue left behind on the screen after 120

seconds as a percentage of the total weight was determined.

20 Example 1
A reactor equipped with means for stirring, heating, cooling, and vacuum

distillation was charged at room temperature with fatty acid (200 g, 1 mole
lauric acid), tert-amine (228.8 g, 1.013 moles coco dimethylamine), and
Na,EDTA (0.23 g, 0.1 weight percent based on the tert-amine). The
25 temperature was raised to about 45°C. Carbon dioxide (2.2 g, 5 mole% based
on the tert-amine) was then added and after it had dissolved, hydrogen
peroxide (70.9 g, 1.043 moles) was added in portions. Concomittantly, the
temperature of the reaction mixture was increased stepwise to 70°C to keep
the reaction mixture liquid. After completion of the reaction (about 5 hours)

30 the water was removed by vacuum distillation. The reaction mixture was




The sanples were tested for their suitability for storage in bigbags. This

was detwosafmdeei t her visually by establishing that thePCRMPPHOTRY
free'flowwng or 10 not or by determ ning a caking val ue. Caki ng

val ue 30 g of a sanple were introduced into a caking test cylinder and
pl aced under a load of steel balls sinulating the weight of about 1
met er product colum. 15 The cylinder wdg stored for 24 h at 40[err]C and
then carefully unl oaded. The sanpl e was placed on a vibrating screen
wi th an anpl igoufed BﬁtolarﬁfétéoéndL%Qoled to reBAPtEIRperatite)\ahd the eésuitieg solid due

| eft behind On the screen after seconds as a percentage of the
total weight mwcimaahmokeu up lnm)blglﬂakﬂﬁl e 1 A reactor equipped with

‘means for stirr heat i Cc00 vacuum i.stil ]l at

.charged at r t%’r‘ﬁi@'%tq.f&ge 'lt'f‘gtgqr9g'el& &€ 2Ry dmletﬁ\qunne OXH%EHW'%
‘acid tert )

NRDEDTA (0. 270 Siopied Bath whight befebht gw@ﬁﬁ?‘ﬁ??&?“?a?ﬁémm 3gic
tenperatuge \ung 0. 8Ivm@ltértlaﬁhwm%;bmdubﬁwa%bbbygrdsmldander@ @pwsﬁgrml e%

‘based on the tert-amne) was then added and after it had di ssol ved,
hydr ogen peroxide (70.9 g, 1.043 noles) was added in portions.
-Concom ttantl tqe tenperature of the reaction m xture was increased
stepwi se to i%#@@%?%g%e keep the reaction mxture liquid. After

conpl eti on Of"lléait?? &ty thab8hined phesidure 38s déwrribaiein \BanisevYedhdy

“vacuum di sti | The Teaction m xture was
17 pourmddmt!sodacpbed dnahe Exarnplést belowowere prrpateds i eagd qase 1

[ ti l'id d
el ys! <167 imeleraldanErmge A gl ﬁgaﬁwuggbﬁ%ﬁﬁﬁgﬁfy'f\irﬁ&saﬂf AEPIEIP;
acid, showed gai.d; WolddenRer65aE v&é(g HRed MTHEEEMPISturd Hf thetSActiBh nfixare d.

was so adjusted as to keep the mixture liquid, i.e., between 70 and 100°C.

Example 2
15 Tetradecyl dimethylamine oxide/capric acid

Analysis: 60.1 wt% amine oxide, 37.9 wt% fatty acid, 2.0 wi% tert-amine, 1.0
wt% moisture content, caking value 3 wt%, 0.4 wt% hygroscopicity.

Example 3
20 Hydrogenated tallow dimethylamine oxide/capric acid

Analysis: 63.9 wt% amine oxide, 32.6 wt% fatty acid, 3.5 wt% tert-amine, 1.2
wt% moisture content, caking value 10 wt%, 2.4 wt% hygroscopicity.

Example 4
25 Tetradecy! dimethylamine oxide/myristic acid

Analysis: 53.2 wt% amine oxide, 42.0 wt% fatty acid, 4.8 wt% tert-amine, 0.6
wt% moisture content, caking value 0 wt%, 0.8 wt% hygroscopicity.

Example 5
30 Hydrogenated tallow dimethylamine oxide/myristic acid



5 and 0.8 % tert-am ne. The product was not hygroscopic and free

fl ow ng. anples 2-7 Usi ng essentially the sa ' re as
déscri bed“i'on”g;gﬁxpl e 1, the products described in the lg?rp egﬂbel ow
were prepared. In each case 1 10 nole of tert-amine and 1 nole of fatty
acid were used. An excess of about 10 nol e% hydr ogen per oxi de was
used. The tenperature of the reaction 48 xture was so adjusted as to
keep the m xture liquid, i.e., between 70 and 100[err]C. Exanpl e 2

15 - Tet r adgransid 870 WheEhiife 3] ,, "B, Aty acid, 3. 0MIBhAAAMIRE; p g %

amine oxide, 37.9 W% fatty. acl anm ne,

moi st ure outfh ewistureakontgnt; zakingdvaltiéD W%, WBMRY BygreeBpiityY -

Exanpl e 3 20 Hydrogenated tall ow dinmethyl am ne oxide/capric acid

Anal ysis: 63.9 wt % am ne oxide, 32.6 % fatty acid, 3.5 wt% tert-am ne,

1.2 %ﬁure content, caking value 10 wt% 2.4 wt % hygroscopicity.
Exanpl e 4 adecyl dinethyl am ne oxide/nyristic acid Anal ysi s:
53. 2 w5 % Tstradieeyl dimetddaing dritla/stearicadld 4.8 M % tert-anmine, 0.6 Wt %

noi sture content, caking value O wt% 0.8 wt % hygroscopicity.
Exanpl e 5/A3@lysigidtlodavide emineloxisie, diOnbwil fattyrecidx3.2eii%% tetiansineci @

18 wt% moisture content, caking value 2 wt%, 0.2 wt% hygroscopicity.

Example 7
10 - Hydrogenated tallow dimethylamine oxide/stearic acid

Analysis: 51.7 wt% amine oxide, 45.9 wt% fatty acid, 2.4 wt% tert-amine, 1.2
wt% moisture content, caking value 4 wt%, 0.6 wt% hygroscopicity.

Example 8
15 A glass reactor equipped with means for stirring, heating, cooling, and
destilling was charged with 227 parts by weight of octadecyl dimethylamine
(0.75 mole), 131 parts by weight of sodium monochloroacetate (1.13 moles),
406 parts by weight of 2-propanol, and 31 parts by weight of water. The
- temperature was raised to 80°C while stirring. The pH was kept in the range
20 of 8-9 by means of addition of an aqueous 50%-NaOH solution. A total of 30
parts by weight of alkaline solution were used in this synthesis. The reaction
mixture was held at 85°C for 10 h. The pH was increased to 10-11 after 8 h of
reaction. The contents of the reactor was cooled to 60°C and the pH was
reduced to 8-9 using acetic acid. The bulk of the formed NaCl was
25 precipitated by adding 175 parts by weight of 2-propanol and stirring was
continued for 2 h at 50°C. The NaCl was removed from the reaction mixture
by filtration.
The clear filtrate comprised: 30 wt% octadecyl dimethyl betaine, 60 wi% 2-
propanol, 5 wt% water, and 3 wt% sodium glycolate.




Anal ysis: 57.2 wt% ami ne oxide, 38.9 wt%fatty acid, 3.9 wt% tert-am ne,

0.8 W %yiPdepibelqe content, caking value 0 wt% 1.3 wt % hyRFITEEROSPIZR ¢ y.
Exanple 6 5 Tetradecyl dinethylam ne oxide/stearic acid Anal ysi s:
47.7 Wt % am ne oxide, 49.1 mt%fatty acid, 3.2 wt%tert-amne, 1.2 wt %

noi sture content, caking value 2 wt% 0.2 wt % hygroscopicity.

Exanpl e 7 10 Hydrogenated tallow di met h{Pami ne oxi de/ stearic acid

Anal ysis: 51.7 wt% am ne oxide, 45.9 wt% fatty acid, 2.4 wt% tert-ani ne,
1.2 W YOTIHRINS t1l486p§r@§1b? Weightlst tie vidandiltdatet (@1 Endie wifdetgiged andp2&i ty.
Exanple 8 15 A glass reactor equipped with nmeans for stirring, heatié‘ng,
cool i ng, and part by weightmfns@amSaQtd]é&QénOKﬁ) were mixed: The Fjxties was heate

onochi or oac b AC AN heseaufng bedtlisbla wak obFichialth I Copldn Bl the™ |
31 parts by %\,@@ﬁg O%rﬁ\‘)%ﬂvasmﬁed at rdoﬁ?ﬁéﬁ\ﬁggﬁtﬁtg"@gdéﬁgé@@céd) pPéiseirg | C

whil e stirring. was kept 1 n the range -9 by neans of
addi tion gf {MOGaMieayFobAeHNThe sedulting solid\ wast atusbed 30 give a fieetfiowiyg

T xfUr e e, IRGMete: TBSRAWARE NG OROMETORRRPE (h8 WD s S HORJINNG ¢ er
.8 h of i . . 600C and
t he BH was rﬁ%&%ggﬁﬁ%ﬁﬁ% us"isrﬁ%fng%g?‘lln@ag@l gc-rc #ﬁéecr%@kﬁg?;e?he for ﬁgd

NaC was 25 precipitated by adding 175 parts by wei ght of 2-propanol and

stirring was continued for 2 h at 50[err]C. The NaCl was renoved from
‘the reaction Examples 9-12 by filtration. The clear filtrate conprised:

| 2gdvg%v\f ocy(tpggﬁ.%;l:‘g gémmt Qé{l)épt?\tealsgreﬁe %goc\é\ég/ﬁr%_ as desdip¥dqY! Example’°8"qhE" -

compositions described in the Examples below were prepared.

Example 9
Tetradecy! dimethyl betaine/myristic acid

15  The freshly prepared powder was free flowing and staid free flowing also after
storage at 60% relative humidity/28°C as described above. The hygroscopicity
was 2.5 wt%.

Example 10
20 Hexadecyl dimethyl betaine/palmitic acid

The freshly prepared powder was free flowing and staid free flowing also after
storage at 60% relative humidity/28°C as described above. The hygroscopicity
was 1.0 wi%.

25 Example 11
Cocoamidopropyl dimethy! betaine/palmitic acid

The freshly prepared powder was free flowing and staid free flowing aiso after
storage at 60% relative humidity/28°C as described above. The hygroscopicity
was 2.6 wt%.
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19 Then, 118 parts by wei ght of the clear filtrate (0.1 nole of

bet ai ne) @abosR4a4 part by weight of stearic acid (0.1 np;l;—gﬁpgmﬁﬁom xed.
The m xture 'was heat ed to 60[err]C and the resulting clear |iquid was
poored onto a cool ed plate. The solidified product was dried at room
tenperature under reduced pressure 5 (100 nbar) for 12 h. The resulting
solid was crushed to give a free fl ow2dg powder. The powder had | ow
hygroscopicity (1.6 w% and staid free fl ow ng under the conditions
of 60%r el g di ty/28[err] C described above. Exarrpl es 9-12 10
Usi ng esseirﬁfaﬁ%?—t he sanme procedure as described in Exanple 8 the

conposi ti ¢ag opveplylidimetteyl betaine/palnitic @sidver e pr epar ed. Exanpl e
9 Tetradecyl dinmethyl betainel rryrlstlc acid 15 The freshly prepared
powder wadherfeas YBW%BGWV@%WSF fre flowing and staid freetflgwing alSQ;@g‘P'ége at

vas 2.5 woigrad Bt BOLLARNGE Pl T Ss HERBAR ooV TrRYRSERIEH ¥, .

acid 5 wH3BwWBhHl Yy prepared powder was free flow ng and staid free

flow ng also after storage at 60%relative hum dity/28[err]C as
descri bed above. The hygroscopicity was 1.0 wt % 25 Exanple 11
Cocoam dopy opyl di hyl .betaine/palmtic acid The freshly prepared
powder wa ' staid free flowng also after storage at

go‘go \fMeL/at grgﬁ Bimedbbtind Ks ¥osEAtSd IRCEXANBIL 8 Wi BYSHAEG ARithdtY the was
. 0
addition of fatty acid for comparison. The freshly prepared product was free
10 flowing but became sticky upon storage at 60% relative humidity/28°C as

described above. The hygroscopicity was 13.5 wt%.

Comparative Example B
- The same betaine as described in Example 9 was prepared without the

15 addition of fatty acid for comparison. The freshly prepared product was free
flowing but became sticky upon storage at 60% relative humidity/28°C as
described above. The hygroscopicity was 28.4 wt%.

Comparative Example C
20 The same betaine as-described in Example 10 was prepared without the

addition of fatty acid for comparison. The freshly prepared product was free
flowing but became sticky upon storage at 60% relative humidity/28°C as
described above. The hygroscopicity was 13.8 wt%.

25 Comparative Example D
The same betaine as described in Example 11 was prepared without the
addition of fatty acid for comparison. The freshly prepared product was sticky
and became a sticky gel upon storage at 60% relative humidity/28°C as
described above. The hygroscopicity was 15.7 wt%.
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20 Example 12 ~  Lauryl am dopropyl dinmethyl betaine/palmtic acid
The freshly pwepszma4 powder was free fl ow ng and staid free fPOWEPRIS0IL200
after storage at 60%relative humdity/28[err]C as descri bed above.
The hygroscopicity 5 was 3.6 W% Conpar ati ve Exanple A The
sane betai ne as described in Exanple 8 was prepared w thout the

addition of fatty acid for conparison. Th&! freshly prepared product was
free 10 flow ng but becanme sticky upon storage at 60%rel ative

hum di ty/ 28 eCofripasative ExariplecEi bed above. The hygroscopicity was 13.5 W %
Conpar ati ve Exanple B . The sane betai ne as described in Exanple 9 was
prepared wi t hbhe same petainacrs idescdped an tkxamaple 12 wasoppeparednwithowt theeshl y

prepared prodyct..was .f . flown ut., b sticky.,upo t orage at
60% rel ati ve #@#‘%ﬁﬂ‘;ﬁé@?@?ﬁ fera@%argoge?g?%g%gﬁéergq’lpgoa‘)’/%r‘%%gﬁ?@ci ty
was 28.4 w % flowi Bbahat sticky Bxser! bi 0
described in E‘g'#&%”% was prtepgr ed V\ﬁsﬁ{gﬁtgo?thgm ?é}ggvc#é?‘mﬂﬁg?gfcatatsy

aci d for Gonpdescibed abovef The hygrqscopizity svas 18I wt%as free fl owi ng but
becanme sticky upon storage at 60%relative humdity/28[err]C as

descri bed above. The hygroscopicity was 13.8 w % 25 Conparative Exanple

D The sane betaine as described in Exanple 11 was prepared w thout the
addition of fatty acid for conparison. The freshly prepared product was
sticky and becane a sticky gel upon storage at 60% rel ative

hum dity/28[err]C as descri bed above. The hygroscopicity was 15.7 wt %



30 21 . Conparative
Exanpl e By onfdl§ Sane betaine as described in Exanple 12 piegpidpppased

wi t hout the addition of fatty acid for conparison. The freshly prepared
product was free . fl owm ng but became sticky upon storage at 60%rel ative
humi dity/28[err]C as 5 deserited above. The hygroscopicity was 16.2 wt %

22 1. —ASolid co niggpn c@Rpri sing a hygroscopi ¢ anphoteric
surfact ant, \“\\Mﬁ@&am d in that the conposition conprises a
Cfatty aCiéLAil o \\“ antrally free fromother detergents and/or
detergent "additives, and has a particulate form 2. A
conposition according to claiml1, characterized in that it contains from

80 to 100 weight percent of anphoteric surfactant plus fatty acid, based 10
on the tofal &es@m cempasition, gpBYIrsingh @ hygroscopic amphoteric surfactant,

characterized in that the composition comprises a _fatty' acid, is
5 substantially free from other detergents and/or detergent additives, and

has a particulate form.

2. A composition according to claim 1, characterized in that it contains from
80 to 100 weight percent of amphoteric surfactant plus fatty acid, based
10 on the total weight of the composition.

3. A composition according to claim 1 or 2, characterized in that the fatty
acid is a linear, saturated C,-C,, fatty acid.

15 4. A composition according to claim 3, characterized in that the fatty acid is
selected from caprylic acid, capric acid, lauric acid, myristic acid, palmitic
acid, and stearic acid, or a mixture thereof.

5. A composition according to any one of the preceding claims,
20 characterized in that the weight ratio of amphoteric surfactant to fatty
acid is from 4.1 to 1:2.

6. A composition according to any one of the preceding claims,
characterized in that the amphoteric surfactant is an amine oxide or a
25 betaine.

7. A composition according to any one of the preceding claims,

characterized in that the composition is shaped into granules.




3. A conposition according to claim1 or 2, characterized in that the

fatty ?z%ﬂ is a linear, saturated C6-C22 fatty aci c1/EPDS07240 A
L WO 99, : . : At

conposition according to claim3, characterized in-t S

[

selected fromcaprylic acid, capric acid, lauric aci JemdiVilidniShkiGam s
palmtic acid, and stearic acid, or a m xtUhs “Mﬁ“ﬂﬂ‘mm I 5.
A conposition according to any one of t®® preceding , s *

‘characterized in that the weight ratio of anphoteric surfactant to fatty
acid is fromgd: 1.t g, Sitiohi SCbAGIRG! & Bl (dhelBY iR Of
t he precedi %‘cl él ﬁ%o]cegs for prepar@ﬁa?’%cfgﬂ@egl |hn t hat 9he anphoteric

surfactant i s anppstetingxdiginsyr chardbterized in bikahi ae hygroscopic7 amphoteric
‘conposition according to any one of the preceding clains

characteri zed i nsufagtaphds comtrmed iwith ia Tatty Rad and, the pradust thereof is

8. A process for_preparin . Lo rding to any one of the
precedi ng cl ai rrs'su'@%ggz?@fje%ai’gg 'ﬁﬁ?ﬁ%#%g%%mcopi c anphoteric
surfactang is contacted with a fatty acid and the product thereof is

i sol ated and shaped into a particulate form 5 9. A process
accordi ng t oSl aiinpMceskaacoording Aedclaim t& acharaetesingthdn d¢hat the amphoteric

factant i ' i.d.
surfactant 1s.prepared | §iEarl i TAS Srelerdlor S e/ 5hd.

10. A process according to claim 9, characterized in that the amphoteric
10 surfactant is an amine oxide, which is prepared from a teri-amine by

reaction with hydrogen peroxide.

11. A process according to claim 8, characterized in that the fatty acid is
added to the reaction mixture comprising the amphoteric surfactant after

15 completion of its formation.

12. A process according to claim '8, characterized in that the isolated

product of an earlier preparation comprising the amphoteric surfactant is

mixed with the fatty acid.
20
13. A proce;e,s according to claim 12, characterized in that the amphoteric
surfactant is a betaine.
14. The use of the solid composition according to any one of preceding
25 claims 1-7 in the manufacture of laundry detergents and personal care

formulations.



10. A proBes®&¥icording to cl ai m 9, Apapraltedi 7644 n Phat the
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THE USE THEREOF
(57) Abstract

(54) Title: SOLID COMPOSITION COMPRISING AN AMPHOTERIC SURFACTANT, A PROCESS FOR ITS PREPARATION, AND ‘_ i

The invention relates to a solid composition comprising a hygroscopic amphoteric surfactant and a fatty acid which is substantially
free from other detergents and/or detergent additives having a particulate form. Preferably, the fatty acid is a linear, saturated Ce~Caz
acid. The weight ratio of amphoteric surfactant to fatty acid in said composition preferably is from 4:1 to 1:2. Examples of amphoteric
surfactants include amine oxides and betaines. Preferably, the solid composition of the invention is shaped into granules. The invention
further pertains to a process for prepating said composition and to the use of same, for example, in soap bars.




