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PROCESS FOR MAKI NG SCLI D COMPGSI TI ONS COVPRI SI NG QUATERNARY ESTER AMMVO-

NI UM COVPOUNDS AND FATTY ACIDS 5 & process i.s-:disclosed for preparing
a solid conpagoénw@saconprising at | east one quat er nar pCHERSN296IONI UM
conpound and at | east one substantially saturated fatty acid conpound,
a solid conposition obtainable by that process, and a solid
conposition containing essentially nore than 50 wt % of at | east one
guat ernary ester ammoni um conpound, at nmost 50 wt% of at 10 |east one
substantially saturated fatty acid conpound, and |ess than 5.5 wt % of

impurities. PROCESS EORMAKING SOEID!COMPOSTNONSLTOMRRISING! QU2 TERNARYSESTER WMMO-
bi odegr adabl e NUM COMPOUNRE WD FATIMAGIRY t her ef ore be used in vari ous
applications. However, 15 they are also nore subject to hydrolysis than

are conventional quaternary amoni um conpounds, e.g., ditallow
di met hyl ammoni um chl ori de. More particularly, during the preparation
process of the quaternary ester anmoni um conpounds hydrol ysis of the

conpounds gy A’F@gﬁsé & di88osed f @Fet‘bc??igg% %cgid‘%irﬁfosﬁiba %g@rf?ﬁggﬂrléédﬁ es.

These kind of s reactions 3\5 prevente result in
hi gh anount s oine gyateinane estehaoimonivho ceompognd and ataedsteone stbstantially nal

conposi tion. , S t . ester . iu

conmpounds are saturateﬁ%a?@s 8§'§F§°’8{’°@?’e fhsgvah‘gt{/%sﬁ'gﬁaéﬁ{af@?%t gﬂ?é up

wat er. This rguotdss, amd aablich gorpositidn ¢dntaining@sseritiatiy snotlel thangs5G it g e Ftlndb
hydr ol ysis of the conpounds. Al t hough the storage t er at ur.e W e
| ower than theatg?%sgé’g‘g ‘H‘f‘agﬂ&?gt?% ammon&%gpagmcg, t‘”ﬂ%&%w% AEtiinme in
storage i sioof |6adtione subS@Rtialyaturated fatbCacid 8brigbond, And édsthas S&WWt be

prevented in the long term A decrease in storage stability is the
resul t . of impurities.

Quaternary ester ammonium compounds are rapidly biodegradable
compounds which may therefore be used in various applications. However,

16 they are also more subject to hydrolysis than are conventional quaternary
ammonium compounds, e.g., ditallow dimethyi ammonium chloride. More
‘particularly, during the preparation process of the quaternary ester
ammonium compounds hydrolysis of the compounds may occur in the
presence of water at high temperatures. These kind of side reactions have to

20 be prevented, as they result in high amounts of impuﬁt'ies which reduce the
hardness of the final composition.

Also, some of these quaternary ester ammonium compounds are
hygroscopic, i.e., they have the ability to take up water. This results in caking

25 of the compositions during storage and hydrolysis .of the compounds.
Aithough the storage temperature will be lower than th_q process preparation
temperature, the period of time in storage is of ‘course longer and,
accordingly, hydrolysis cannot be prevented in the long term. A decrease in
storage stability is the result.
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solution to the above-nentioned problens, it has to--be kept in mnd '
that in all wipeldssiat i ons wherein quaternary ester amoni Upe-fRFi/eabes's can

be enployed, it is preferred that the conmpound is added as pure as
possible. 5 Accordingly, if a second conpound is necessary to prevent the

above- nmentioned di sadvantages it ghould be present in the conposition
in an anount as | ow as possible. Mre particularly, the conposition
shoul d conprise the quaternary ester amoni umconpound in an anount as
hi gh as possible, i.e., the conposition should have a high content of

active 10 nalVith any solution td hheﬁbeve-niemibee(hbmb{e,mé, it Has tobe kept Inhmindbj ect s of

Q . d t are conpositions
et ot MR A foeaSonms whbrlBrehods S SRS S8 S
amount of | m:he”empbsedﬁhswefefred ﬂ'\a&ﬂweléomﬂ'hjrﬂqé aag%d)%ﬁ}zsgg?asts%ﬁsﬂgl Zte abl e

d Fi nal |
ey W e
conpounds. mentsonh‘ardi@é@vﬁfdyégsﬁ%ﬁo%ebg% %@p@cfrﬁglﬁémdn i @RPOSI tions

conprising a 20 uat ernary ammoni um co a fat acltd conpound. WO
92/ 18593 w'gl 8% dawt ﬁ% passible. aMorm nﬁrtwlaﬂynﬂbsu coropositiom sheuldg a

ways. ATiret - e SR cERTRMARR o TPt 3 AmBRPR B ormpounas

t oget her by as Posmle; ng., tthe ¢omopositani shaudiaveda digh ohtent|wfnadtive i xi ng
t he quat elronaeratter.

in view of the above, it is one of the objects of the present invention to
provide a process to prepare compositions comprisiij;g quaternary ester
ammonium compounds with a very small amount of irﬁpurities. Also, it is an

15 object to provide storage stable and non-caking coméqsitions. Finally, it is
an object to provide compositions comprising a high éthount of quaternary
ester ammonium compounds. ;

Various processes are known to prepare solid compositions comprising a
20 quaternary ammonium compound and a fatty acid compound. WO 92/18593
discloses the preparation of a composition oomprisir'\él-_:a quaternary ester
ammonium compound and a fatty acid compound. m two ways. A first
process comprises the steps of mixing the two co_'_r_@ounds together by
melting the fatty acid compound and subsequently. m:xmg the quaternary
25 ester ammonium compound in the molten fatty acid ‘E&mpound A second

process shows the quaternization of an ester amine: compound in a molten

fatty acid compound. Both processes have the dl"

resulting compositions comprise a high amount of mp(mties which affect the
properties of the compositions. Furthermore, the resultmg solid compositions
30 comprise the quaternary ester ammonium compound m an amount of 50
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25 ester ammoni um conpound in the nolten fatty acid conpound. A second
process shows the quaternization of an ester am ne conpound in a nolten
fatty acid conpound. Both processes have the di sadvantage that the

resul ting conmaseassaas conpri se a high amount of inpuritiespenm@homnks ect

t he properties of the conpositions. Furthernore, the resulting solid
conpositions 30 conprise the quaternary ester amoni um conpound in an
amount of 50 WO 97/ 45514 3

PCT/ EP97/ 02960 3 wt % or

| ower, preferabiy, Soft Gowit, Vrdferdbhe B th | 56 0widh e Es@ipiified | £#8Scompositions
conprising at nmost 25 wt% of quaternary ester anmori um corrpoundc.’
4,840, 738 di sc| epprising atimest 2p valk ofuateroafyreésterragnmoniuevcompouadt er 5
anmori um conpounds and a second conpound. This second conpound is

sel ected from potassium sul fate, mcronized silica, and powdered urea.

Fatty aci dSc4,840,738 sdiacleseaso solid: mompositions-wohipeisimgr quatbfiang waterr nar y

ester ' ompound is present jn an anmount up to 20 W% jin the
conposi ti on.émh\%&uﬁ ﬁ@"ﬂ?%@@& ﬁ?@ﬁ'&%ﬁﬂﬁ'“g‘ﬁg@é% 'T‘B‘é‘é“iw‘ﬁxi ng
the 10 quat er nagelected REMPTBRIIUAEGIRAE AHIRFONEdD SilcACafd pONderaa TReY Tty The

| atter is not added duri ngﬁt he quaterni zati on process.

JP- A-58011033 Y |98WRouRGR AR R Meatiennd. skurthermpesat thenquateinant @sterc

sal ts. AngifioRiul TonfplouA® S8 L SreSErll g{ ’}ﬂ]}gﬁgﬁa;lpa@% WACFWHRg”dS are

15 nentioned, such as choline bitartrat hydrogen citrate, and
chol i ne gl caranesition. Eipally the digclosed-preperation procebs conpeisesahixing theong

ot hers, al [ ) gl Cl ) : wever . m xt ures
of a quat eir(ﬁiar yquaterné@sté%(repfgm% %%ﬁrr%%ut?gdhgﬁgggpﬁ%g{;g@ °8W’8“§§n$8&nd are
not di scl osed. latteris het added dusingthe guatechizatiomprotessjuant i ti es t he conpounds
should be mxed. 20 Finally, the object to achieve in the Japanese
publication is to use the hygroscopi c property of the agents to
prevent sol i di fJR:A58011033 tiselosewagernts @o prevent dblidification of indrgdiic SalkeCt
opposite from t‘&ﬁ obj ect . of, the tgresent I nvention t.o . reduce the

hygr oscopi ¢ ef F¥RPNGE st YuaoentRanyatemiaty ester /Mmenivhy samaounds are

15 mentioned, such as choline bitartrate, choline dihydrogen citrate, and choline

U

giuconate. Optionally, the agents may be mixed w_'iih. among others, alkali
salts of higher fatty acid compounds. However, mixtures of a quatemary
ester ammonium cd__mpound and a fatty acid compound are not disclosed.
Neither is mention‘e_d in which quantities the compounds should be mixed.
20 Finally, the object to achieve in the Japanese publication is to use the
hygroscopic property of the agents to prevent solid_i_ﬁ._cation of the inorganic
salts. This is the direct opposite from the object ofthe present invention to
reduce the hygrosco_pic effect of the quaternary este} ammonium compound.

25 From EP—A-O445525 it is known to prepare a quaternary ether ammonium
compound by carryipg out the quaternization reaction in the presence of a
relatively small amount of a water-aicohol sol\_'rfent'?éf,ter which a fatty acid
compound is added and the solvent is removed;-if_li?rocess temperatures

range from 50-120?0. Quaternary ester amnjonidtﬁ compounds are not
30 disclosed.
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25 Fr'om EP- A- 0445525 it is known to prepare a quaternary ether ammoni um
conpound by carrying out the quaternization reaction in the presence of a
relatively small anount of a water-al cohol solvent after which a fatty acid

conmpound is gs gnd the solvent is renoved. Process tef&i‘?iﬁ%’iyﬁﬁ
range from 1208, Quat ernary ester ammoni um conpounds are not

di scl osed. SUBSTI TUTE SHEET (RULE 26)
WD 97/ 45514 4
PCT/ EP97/ 02960 4

Finally, EP-A-0704522 describes a dryer-activated fabric softening
conposition conprising quaternary ester anmoni um conpound and an
unsat ur at ed fRinally, aEPAQT04522 adesoribesc avadryer-adtivpted§ fabtio &Bftemngferabl y

of 12 5 to 45. The unsaturated{ %& (‘tIdIS addedtou&g{ t he
processabi | i t3PMROSHON Crprsing,QYalarRaY estel ammenium,EEPeYRd ANE:8Ri ty and

ease the hanqinsatiratéd fatty acid haﬁﬁgaﬁ iddife ﬂélhé%IbeStd)eofﬂéfé?é‘&? offi2t he
conposition. Saturated fatty aci har m sof t eni ng and/ or” antistatic

per f or man8e. thr@a@w&ﬁmmﬂ is added de imarove th%ﬁgpeaeawv vi ng
| odi ne val Ue% ﬂf%ogﬁon:r 5.5 16 Y00ude e scsh ahd edsd ﬁ\teeﬁaﬁdﬁnﬁgaf\ﬂgess for

preparing suc ositions'and to a process” for
quat er nary esmprovarthe @antistatio pedormance rth the cormpaesition. Saturated fatty acidan

ur g th oy aPading e, BRureic nelfiRendd,GRERAREY o WYRRL o sCosi 1y

of t he ruasatumtad Ifatty dcids having iodihelvalDes rwne-sol trhisagmtineﬁibresltsabl i shed
that the repay |on of quaternary .ester cong)ounds cannot be
carried it ITaT107 SRS 1B PREALAG ghich compositions and to & process for

preparing the quaternary ester ammonium compound. in this latter process,
an unsaturated fatty acid having an IV of 3-60, preferably 8 to 50, is added
during the quaternization in order to reduce and/or maintain the viscosity of
the reaction mixture.
15

Furthermore, it has been established that the preparation of quaternary ester
ammonium compounds cannot be carried out in the presence of water at
these temperatures in view of the above-mentioned disadvantages.

20 The process of the present invention comprises the steps of:

- quaternizing a tertiary ester amine with a quaternizing agentin a
substantially water-free solvent to obtain a quaternary ester
ammonium compound,

- adding a substantially saturated fatty acid to the reaction mixture

25 c_omprisind the quaternary ester ammoniun__l_ compound,

- removing the solvent, and

- sclidifying the resulting mixture.

The present process has the advantages of preparing a storage stable and

30 non-caking composition comprising at least one quaternary ester ammonium
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t hese tenperatures in view of the above-nentioned di sadvant ages. 20 The
process of the present invention conprises the steps of: -
guaternizing a tertiary ester amne with a quaterni zing agent in a
substanti al | ywedbassid ree solvent to obtain a quaternary estrTI/EP97/02960

anmoni um conpound, - adding a substantially saturated fatty acid to
the reaction m xture 25 conprising the quaternary ester ammoni um
conpound, - renovi ng the sol vent, &nd - solidifying the
resulting mxture. The present process has the advantages of
preparing a st oggffouia2at RadfEne Subdtamiahp satifiated TROP bl WonipolRa] ahde at

| east one quaternary ester ammoni um WO 97/°45514

PCT/ EP97/ 02960 very low amount of impurities. 5

compound, at |east one substantially saturated fatty acid conpound, and a
very | ow anount of inpurities. Preferably, quaternary ester ammoni um

conpounds pr epaPreferably} t’qnatérnam @stes s apimdniiem pcarspodndsn\peepared by etheel ect ed
]E rRFrenr : ]h ea_; Fle (r)}/\f)rn i or%% pTesH+P 'PF&’&PP]E‘TG{S?!FE‘F&FL’H‘ &Je%c&wmg ]formulae lor
Rerr]-N+-(Rerpg]-CHCHerr] X - (R[err]

(Rerr] Y Y

(R°OH)y (R°OH)y
10 R'N-R“YR%H, X ® RI-N-(RLCH-CH,)x X (1)
(R%z Ry Y Y
R® R®
15 '
wherein

X is an anion;
Y is -O-C(O)-, -C(0)-0-, or -O-C(0)-O-,
x, y, and z are independently chosen from a range from 0 to 3, whereby

20 x+y+2=3, and x is not 0; "

R' is a linear or branched C,,, alkyl group, optionally comprising one or
more unsaturated bonds;

R? is a linear or branched Cq4 alkyl group, optionally. substituted with one or
more hydroxyl groups or a phenyl group; -

25 R'and R? may be linked together to form a ring wi’t’__l:i':_..the central quatemary
nitrogen atom, optionally via a heteroatom selected from the group of
nitrogen, oxygen, and sulfur;

R® is a linear or branched C,.30 alkylene group, optionally comprising one or
more unsaturated bonds;
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Rlerr]" Rlerr] 15 ~wherein X is an anion; Yis -OCO-

-C(O-06, or -OC(O-06; X, Yy, and z are independently chosen from a
range fromO to 3, whereby 20 x+y+z=3, and x is not O; Rlerr] is a

l'i near or brpgenasiaClerr] al kyl group, optionally conpri spgfEfIR298H

nore unsaturated bonds; Rlerr] is a linear or branched (Jerr] al kyTl
group, optionally substituted with one or nore hydroxyl groups or a
phenyl group; 25 Rerr] and R err] may ¢e |linked together to forma ring
with the central quaternary nitrogen atom optionally via a heteroatom

sel ected fronksé '?Jhﬂ Rl err]
is a linear nh mﬁ%ﬁéﬁ&g"ﬁ%ﬁ eda‘le %Rﬂgﬂﬁp % %gtp')? zﬁ% H;?h gicrr)‘ﬁpornles?rng one or
nor e unsat ur ameda bosaturated bonds, optiohdliyostbstiited with one or more hydroxyl

PCT/ EP97/ 0296Q 6 Rl err]

is alinear of %Pﬁm«ad Cerr] al kylene group, optionally conprising one or
nore unsat ur aRédaderfs ar@nhas'g;hiéwys @b $ihédrU be thrahéHedo 05, 3,9 ralmrgohgdr oxyl

groups; and R{ r] r] are independently a || near ranched
Cl.30 al ky? gPeignally somprisingn PS/'“EW%%WH ddimd §-re§Wr ar ethsegroMRs-ed bonds,
ester, or ether groups. X is preferably selected fromthe group of
chloride brom de, iodide, fluoride, sul fate, nethyl sulfate, nitrate,

formate, phos¥histeeferableselocted fromthe gsoup of chiorideabiashide.dodide fiwotideacet at e,

pE}OE'( (()))n?t €. Clifatd Smeftiyl Biiffte, AftgteP SR, hotBhate, dirietfifISiidEbNonate, S
. carbonate, borate, acetate, propionate, citrate, adipate, and benzoate.
10

Preferably, Y is -O-C(O)-.

Preferably, the quaternary ester ammonium compound is selected from
compounds having formula |. More preferably, the quaternary ester
15 ammonium compounds have one of the following configurations:
R' and R? are methy! groups and x=1, y=0, and z=2;
R' is a methyl group and x=1, y=2, and z=0; or
R' and R? are methy! groups and x=1, y=1, and z=1.
Preferably, R® is an ethylene group.
20 It also preferred that R* is an ethylene group.
Finally, it is preferred that R® is a Cs.30 alkyl group, more preferably selected
from the group of heptyl, nonyl, undecyl, tridecyl, pé._ntadecyl, heptadecyl,
heptadecenyl, heptadecadienyl, nonadecyl, henicbsyl,__ and mixtures thereof.
Most preferably, R® is heptyl, nonyl, undecyl, tridecyl, or mixtures thereof,
25 e, the group Y-RS being derived from cocoyl fatty acid. It is even more
preferred that the quaternary ester ammonium cor_f_upounds are water-
soluble.

Examples of quatemary ester ammonium compounds inciude:
30 cocoyl ester of 2-hydroxyethyl trimethyl ammonium salts;
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Preferably, the quaternary ester amoni um conpound is selected from

conpounds having fornula |I. More preferably, the quaternary ester 15

anmoni um conmpounds have one of the follow ng configurations: Rl err]
and Rl err] arwomswudsyd groups and x=1, y=0, and z=2; RireTEPII/®RI6 net hyl
group and x=1, y=2, and z=0; or Rlerr] and Rl err] are nethyl groups
and x=1, y=1, and z=1. Preferably, R err] is an ethylene group. 20 It
al so preferred that R4 is an ethyl ene group. Finally, it is preferred
that Rerr] is a (Jerr] alkyl group, nore preferably selected fromthe

group of heptyl godigidter mﬁﬂydré&étﬂﬂ?hﬂmetﬁﬁ%ﬁﬁﬁ&wh sali§pt adecyl

hept adecenyl, heptadecadi enyl, "nonadetc heni cosyl, and m xtures thereof.
Mbst pr ef er abl y§oqaybester ¢fstn$(aﬁw9roxyaﬂmgmethmmmumrsa&%cyl or mixtures

t hereof, 25 E@Eﬁ{ Withlo coyI fatty acid.
It is even rmre&’myi Qge?‘éﬁé@‘“ aw %"E&hﬂ ﬁgyﬁlr?ar rfnu glraﬁgimmm um
conpounds are wetaayi ester of 2ydioixyethyl (2-ethox)E2mxpethyl) odimqthyl amraoniust er
anmoni um cor?ougaq?s aﬁgl ude: 30 cocoyl ester of 2-hydroxyethyl trinmethyl
ammoni um sal ! WD 97/ 45514

PCT/ EP97/ 02960 actanoyl ester of 2-hydroxyethyl trimethyl ammonium salts. I/ particularcocoyl
ester of bis(2-hydroxyet hyll)e dimet hyl ammoni um sal ts; cocoyl ester of

tris(2- hydr oxye€®hgridesarepfefeaddoni um sal ts; cocoyl ester of

2- hydr oxyet hyl di met hyl benzyl anmmoni um salts cocoyl ester of

2- hydr oxyet hyl gz et hoxy- 2- oxoet hyl ) dinmethyl amonium 5 salts; and
oct anoyl ester ﬂlf%bl‘hy@ﬁamﬂléﬂ H8fl qua MWSt%!mRWWWW@aPP@POUW%MF@uI ar .

chl orides a t r
anmoni um co?r%ogfnog;sn Lav nmc%ie fhgmbg(?{eﬁ [ nlg:{mﬁde yé &ggnate o%v and

cocoyl diester strmﬂetBylammonium-1,2-propanediol salts, in particular, the chlondes

Preferably, the tertiary ester amine to be used in the process of the present
invention to prepare the quaternary ester ammonium compounds is selected
15 from the following formulae Ill and IV:

(R*OH)y (ROH)y

N-(R-Y-R%, () N-(R-CH-CH,)x  (IV)
20

(R%):z Ry Y Y

25 Y,R%, R’ R4 R RS x, v, and z are as mentioned above.

Preferably, the quaternizing agent has the formul'a: (R)-X wherein X is
selected from the group of chloride, bromide, |od:de fluoride, sulfate, ethyl
sulfate, nitrate, formate, phosphate, trimethyi phosphlte carbonate, borate,
30 acetate, propionate, citrate, adipate, and benzoate, n is an integer selected
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trimet’hyl anmoni um 1, 2- propanedi ol salts, in particular, the chlorides.
Preferably, the tertiary ester amne to be used in the process of the

pr esent i nvention to prepare the quaternary ester ammoni um conpounds
Is selected woohhgsa the following fornmulae Il and |V: PCT/EPY7/02960
(Rlerr]OH)[err] (Rlerr]OH)[err]

N(Rerr]-Y-Rerr] (1Il) N(Rerr]-CHCHerr] (1V) 20

(R err] (RerrJgY Y

Rlerr]R err] 25 Y, Rerr], RJerr], Rerr], Rerr], Rerr], x, y, and z

are as nentio 1. Pre ' . | z1 a as the
formula (Rl er r'| - &épm%\é?éiar?d j &5 ds ﬁ‘%ég%ee\gt g%a%r' ?n@m&gﬁod&gieog%pﬁri de,
brom de, i odi duiifafe, udiethyle sulfatef methylechipiide, methyllbramide, methyk éodidenr mat e,
phosphate, tri

I osphi t car bonat r at acetate, propionate,
citrate, adi paq%g‘%yh%%&&@«?hg%%y@mﬁ"q% aﬂﬁ ‘ﬁ&“@ée@”‘fﬂyﬁg‘{°@8&~ WO
97/ 45514 PCT/ EP97/ 02960
8 froam 1l _or 2, and rr]. is as mentioned above. Exanpl.es |nclude
di met hyl % o pabvent s S'EGI%PL'M%R'%E volatiRysolyaitoMage PIREFIR)Y. Brigni de,
net hyl i odi de,gelected Q@H%ec@bg?' Gﬁc,geaﬁé(hol?,r 80 s MethandtDletHdrmdg. and
allyl brom de. 5 The solvent 1s preferably a polar volatile solvent.
Mor e pr ef er ablpropanol; butanol, and pentanol, and their isomers, such as isopropanol,
isobutanol, t-butanol, and combinations thereof. Isopropanol is most
preferred. The solvent is substantially water-free, i.e., contains less than 4
10 wWt%, preferably less than 1 wt%, more preferably less than 0.5 wt%, based
upon a reaction mixture comprising the tertiary ester amine, quaternizing

agent, and solvent. Most preferably, water is excluded from the reaction.

Preferably, the substantially saturated fatty acid is a linear or branched Cg.3¢
15 fatty acid, more preferably a C,, 5, fatty acid, most preferably the fatty acid is
lauric, myristic, paimitic, stearic, or cocoyl fatty acid.
With substantially saturated fatty acid is meant a fatty acid having an iodine
value (IV) of from 0 to less than 3. Preferably, the fatty acid has an IV of from
0 to 1, more preferably of from 0 to 0.5.
20
In the process of the present invention, the tertiary. ester amine and the
solvent are added to the reactor and heated up to a temperature of
maximum 150°C. Preferably, the reaction is carried out in an inert
atmosphere, preferably nitrogen. The quaternizing agent is added
25 incrementally so as to maintain a reaction temperature up to 150°C,
preferably from about 50 to about 100°C and especially from about 60 to
about 90°C. it is standard practice in the art to add the quaternizing agent
incrementally since the quaternization reaction is generally exothermic and
the temperature of the reaction can be controlled by this type of addition,
30 optionally in combination with a cooling device. The quaternization is
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selected fromthe group of (Jerr] al kanols, such as nethanol, ethanol,
propanol , butanol, and pentanol, and their isoners, such as isopropanol,

i sobutanol, t-butanol, and conbinations thereof. |sopropanol is nost
preferred. Twowmissaent i s substantially water-free, i.e., RCHERNNOINN ess _
than 4 10 w% preferably less than 1 ww% , nore preferably less than 0.5
wt % based upon a reaction mxture conprising the tertiary ester

am ne, quaterni zing agent, and solvéht. Mst preferably, water is
excluded fromthe reaction. Preferably, the substantially saturated

fatty acid i s prefdrabircapieddsunimides pfdseure] ek, 2 ta2ky0aPadmoreprefamblyer abl y a
Clerr] fatty acids nDss _preferably the fatty acid is | auric, myristic,
pal mtic, stea?’F@:st%fmc oyl fatty acid. Wth substantially saturated
fatty acid is nmeant a fatty acid having an iodine value (1V) of fromO
to less than 3. Preferably. the fatty acid has an IV of from 0to 1,
nmor e pr ef er abl Phepragresa of the eagtiorp followed hy thmeaswripg dbe asnount of ffegsent

| nvent i on, & el i 95468 18EMR Ak vhen 1l UnSi " BfiEg 0 Lhe

reactor and hea 0 enpera maxi nu erably,
t he reacti on i prefaxablyinlap@maunt kess itesy 3% by weightytise heaternizatiohaeadtion

nitrogen. The guaterni zi agent is gdded 25 increnentally so as to
maintain a rea@?ﬁat&?P"t%%Ea%g? r‘é’"ﬂﬂ!e " 150[ err] C, preferably from about
50 to about 100C and especially from about 60 to about 90C. It is

standard practjice in the art to add the quaterni zjing agent .
i ncrement al | y SHPRequepy. dﬁ%ﬁ@?ﬂ?’i‘!ﬁ%’(ﬁ?twg‘&etfﬁ% apd und i addedd8r ni ¢ and

the tenper ur heGeattih MkARE! Piibradthe ad8BBh, Bk iefalhing Qiidteinidifg agemddi ti on,
30 optionally in conbination with a cooling device.  The quaternization is
WO 97/ 45514  may be removed from the reaction mixture, e.g.. by stripping the reaction
PCT/ EP97/ 02960,y N o . -

th . .
preferably carwrxélge(mt T}tnrg ern %?sesl-lsomeg’er,ett-r '8.'? "3‘ ?6veg[eenrt r'?i,‘%?ﬁddﬁ'gp e
preferably of the fatty acid,] the anitifecisrijealad to from aboulT8@ tpaboutdSe°Gfandhe

o Lo o oy HipTAEYG) WOahR Sk 4458 or el Bl Hot™ e 11

15 1 minute to 10 hours, preferably from 5 minutes to 2 hours, more preferably '
from 15 minutes to 1.5 hours, the solvent is removed either by distillation,
sparging, vacuum stripping, evaporation, or any combination of these
processes in any order. Any residue of quaternizing agent and other volatile
components present in the reaction mixture will then also be removed.

20
Sparging is generally conducted by passing an inert gas such as nitrogen or
carbon dioxide, or combinations thereof through the mixture.

The solvent may also be removed under reduced pressure of from less than
25 102 Pa to about 10° Pa, and especially from 10° to 4x10* Pa.

* A choice of evaporation units to be used in the present invention is found in

Ullman's Encyclopedia of industrial Chemistry, 5th ed., vol. B3, Evaporation,
pages 3-13 and 3-14. A unit having a short re#id,en:ce time is preferably
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preferably in an anount |ess than 3% by wei ght, the quatem zation reaction

has been substantially conpl eted. Subsequently, the substantially
saturated fatty acid conpound is added to 10 the reaction mxture. Prior
to the addi \Pgmusige renmai ni ng quaterni zi ng agent "prE@osepved from
the reaction mxture, e.g.. by stripping the reaction m xture wth
nitrogen gas. However, thi s Is not a requirenent. After addition of
the fatty acid, the mxture i s heated t oqg rom about 80 to about 150[err]C
and especially fromabout 90 to about 130C After a period of ti nme,

rangi ng from 0 I

hours, nore pr 'gr%amopélb%férg*)& “%%ﬁr?ﬁ%peos[g{oggl. E%EEJ%'%F@;\P ent S
renoved eit hemabppdonallyldeetteated prior to tlsa)elva;:om;aon\imalﬂash sapgratong,
evaporation, or any conbination of these processes in any order. Any
resi due of quaternizing agent and other volatile . conponents present in

the reaction The! rsattantd lin t EsbiRatioh Wth" @ Vialy é’c@d may 59 eIl Ngk 1aS
general |y conducted by passing an inert gas suc as.nitrogen or car bon

di oxi de, o® clemnesaturefiemaboued ta HGandiespeniply tipw about 90 to 13ECsol vent
may al so be r n C S err] Pa
toyabout 10[ en?u?fﬁ%dmlé %‘i‘a‘éﬁﬂﬂl gpf@iﬁo% er rr%%é'ﬁk 1%\{% Fﬁhgga. &TO[ ] A

choi ce of evapembinationsithereoft o be used in the present invention is found in
U |l man's Encycl opedia of Industrial Chem stry, 5th ed., vol. B3,

Evapor ati on, pages 3-13 and 3-14. A unit having a short residence tine
i's }or efe ; abl yThe process of tN@ gréseritSrvention includes a solidification step. Thls may

PCT/ EP97/ 02960

appl i ed. Wbr PP LaWIEH QU Dy simply discharging dhe, mactor gpd ceoling.the °‘PHE’°P'@%1 i on

m xture TRY sohdifieitiahl stepandy arbeicilie & shapind Stéd aRehads, @g.ia a flash
evapor at or . The reactants in conbination wth the fatty acid may be
held at a flaking, granulation, extrusion, or pastillation step. Examples of apparatus to

use in the shaping step are cooling extruders, prilling towers, cooling drums,
cooling belts, optionally with a pastillation device. When cooling drums are

15 employed, a single drum with feeding roller at the top or a double drum -
system is preferred. Flakes are preferably crushed in a sieve granulator. The
final step would be then to remove the fines by, e.g., screening or sifting.

The process of the present invention is not limited. to the amount of
20 quatermary ester émmonium compound in the compositions prepared.
Accordingly, compositions may be prepared comprising 10 to 90 wt% of at
least one quaternary ester ammonium compound, 90 to 10 wt% of at least
one substantially saturated fatty acid compound, ‘and less than 5.5 wt%
impurities, preferably tess than 4 wt%, more prefarably less than 3 wit%.
25 Preferably, the composition comprises 40 to 90 wt% of a quaternary ester
ammonium compound and 60 to 10 wt% of a fatty acid.c.bfnpound.

It has surprisingly been found that with the process __cf:;t_ge present invention

compositions can be prepared having a high active matter and a low level of
30 impurities. More particularly, in the compositions of mé;;ggesent invention the
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5 —tenperature fromabout 80 to 150C and especially fromabout 90 to 130C
during the distillation, sparging, vacuum treatnment, evaporation, o
combi nati ons thereof. The process of the present i nvention i ncl udes
a solidificatwowerasmp. This may 10 be carried out by sinplpcrgimet®Egi ng__

t he reactor and cooling the conposition.

r

The solidification step may

al so include a shaping step, such as, e.g., a fl aki ng, granul ation,
extrusion, or pastillation step. Exanples 1af apparatus to use in the
shaping step are cooling extruders, priIIing towers, cooling druns,

cooling belts,

are 15 enpl oyed a single drum

SRblimn a! &uéiYeH&rﬁwé’éﬁFf bhfaPn dtﬁ‘fﬁe;?cﬁ:gdwéﬁg t%gsédanﬂaxl}r ums

|ngro

or a doubl e

drum syst esAtueates &ty aeid. cornpauns aree frore fmgre bihgn c5Q 40 80 |wt°/a apdeve

granul ator. The

pesad VB SR VR o ) oy SRRl A 5O

screenlng or si

limted to the Mlﬁﬁttodiﬂ W,cnspemallyeﬁgndﬁtterzmmﬁfauymmﬂgmmburﬂ Ahg

o] d
o S ng. 1o SRBTpt t jeast 20 W% . dibsEarbRl, saburaia, ot asid HRRchBLm
conpound, 90 t cadv@ntdg¥ 6ffa pamemfw non-hygr@Q&p?dJBﬁdﬁalt ﬂﬁh'lé‘vé%’fgfaeﬁrfiﬁsf atty

aci d conmpound,

4 W% nore prdPMERHIGW| '&sbﬁ'ﬂ‘ﬁrﬁ § W%P@Sfaw belowaf|
conprises 40 t%@&N‘M%%foffihéﬂ&éleddﬂ?do‘éﬂﬁﬁtﬁfthehprefe‘?‘lmoé}h

to 10 wt% of a fatty acid conpound

and | ess than 5. I mpurities Ere era

surpr|5|ngPy been

ess than

/o.tmerecmfﬁrsblm on
Wfleand 60

f ound

that with the p¥esejdnwntionethese Jupuritiasiisoude isopropanohthe sstérsthereaf) be

Vor o par t1 o] art-8 Wil Vet el i Sueh "Gk BhioséC and esfel amifen suhb*°
as N,N-dimethylethanolamine ester. PCT/ EP97/ 1 02960

anount of quaternary ester ammoni um conpound and substantially
saturated fatty acid conpound are fromnore than 50 to 90 wt % and

especi al |y frorfédetnansOesteroarimaniaime conposkiBhS T ascoTBIRG UD CMaP pragerand

WD 97/ 45514

15

invention can be used in a variety of applications, specifically in those
applications where solidified product forms are required and, more
specifically, where caking of solid particies, e.g., as a result of water uptake,

~needs to be avoided. Independent of the end-use, the described

20

25

30

characteristics of these products are of special advantage in handling,
transport and storage. Applications can be envisaged in detergent, fabric
softener, and personal care formulations, as well as as biocides in
disinfectants, sanitizers, and wood preservatives.

The following examples are presented to further illustrate the present
invention.

EXAMPLES
Esterification of N,N-dimethylethanolamine (DMEA)

A standard glass reactor of 1 | was purged with nitrogen and kept under a
nitrogen blanket throughout the reaction. 231.4 g'-(2.6 moles, 30 mole%
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from50 to 10 wt% especially from45 to 20 wt % of fatty acid conmpound. An
5 anmpunt of at |east 20 wt % of substantially saturated fatty acid has the
advant age of a particularly non-hygroscopi c product. The |evel of

inmpurities wooms$is very low, i.e., below 5.5 w% preferpdnprodniogny 4 Wt %

nore preferably bel ow 3 Wt % of the total conposition. In the
preferred enbodi nents of the present invention, these inpurities

i ncl ude i sopropanol, the esters thereof,4210 e.g., with fatty acid, nethyl
ester, choline chloride, and ester am nes, such as

N, N- di et hyl ) e : ' acggngb

conposi ti onse%%%(g)gd?n@m%' ﬂgbp(?e'g%ﬁst)dcgdw'i n en%{?'?ﬁ?gﬁaﬁ e used in a
vari ety of appuesysi S}%@t!ommécﬁiﬂféﬁl and | (h20th ¢ of 1 Bgargp | 11026t (hemzendrer e

solidified pr £ 0 n g ) . Lficall wher e
caki ng of sol‘?’gH ;g)'téor'%ié eb,a:;’g.bés??’qédéﬁgmgeﬁgmn?‘? é?dr\%é’f 8@3%&&8?‘%" Yex needs to
be avoi ded. |AkizpNobbd))wevé chivged ito thes mactdneThike sactibe thixture wa$ tieatetder i st i cs
of these products,ara of, special .advant age in handling,. transport and
st or age. %)pl‘f%&cﬂ ?%g i 30 g’"t??\'/i‘rgﬁﬁgl? &%"%&HF@@HP‘,”&:&’M?J“’E@ s t ener,
and personal {30 ® 200°CuiThki{ats acid Ton@int ofitheeablidlt rid@rel Was measured

di sinfectants, sanitizers d wood preservatives. The foll ow ng

an
exanpl es are 19rke; belows3 W% dhenreaction migturgwas seolgd dowm to 180°C, Fhent i on. 25
EXAMPLES 4 4 j: . i3 PI){E&.) A
standard gl as%xcf.géam#g@t 1ILGWJ\/\V/§{S1 %u%ﬁ%@%ﬁ%ﬁf ggg?ﬁa% %ept u(%ider a 30
ni trogen bl ankke reastion giixtue was:coaled dpwn o P temperatuge mpt dbe rextorol e%

SUBSTI TUTHy S@dﬁ%&@iﬂd: 552 g of product comprising 95 wt% cocoyl ester of
N.N-dimethylethanclamine.

Comparative Example A
Quatemization in fatty acid |

16 A glass autoclave of 1 | was purged with nitrogen and kept under a nitrogen
blanket throughout the reaction. 290 g (1 mole) of cocoyl ester of N,N-
dimethylethanolamine and 173 g of lauric fatty acid- were charged to the
autoclave. The reaction mixture was heated up to 90°C in 30 minutes. Then
the addition of methyl chloride in gas form was started. The reaction

20 pressure was kept below 4x10° Pa. The reaction mixture was heated up to
100°C. When a total of 56 g (1.1 moles) of methyl chloride was charged the
addition was stopped. The reaction was continued until the free amine level
was below 3 wt%. Then, the reactor was depressurized and stripped with
nitrogen gas for 5 hours to remove excess methyl chloride. The reaction

25 mixture was cooled down to 85°C and the reactor was flischarged. Yield 513
g of product A. Analyses of product A are listed in Table 1.

30
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PCT/ EP97/ 02960 12 excess)
of DMVEA, 416 g (2 noles) of cocoyl fatty acid, 0.712 g of a 50 wt %
aqueous sol ut warp7assid err] P err], and 0.208 g of |rganox ifEpobemeene- _
propanoi ¢ acid, 3,5-bis(1,1-dinethylethyl)4-hydroxy-octadecyl ester, ex
Akzo Nobel), were charged to the reactor. The reaction m xture was heat ed
5 wup to 130C in 30 mnutes. Then the tenp8rature is raised in 12 hours
from 130 to 200[err]C. The fatty acid content of the reaction m xture
was neasured Exanigle e below 3 wt% The reaction m xture was cool ed down
to 180[err]C. The excess DVEA was renoved by applying a vacuum of
2x10[ err] Pa atQualemizatiorinisopropan@ eaction m xture was cool ed dovvn to

room tenper at urg chd hie l'éﬁécéfo’f Showaﬁeﬁ#rﬂé@m ‘%ggm ﬂ‘lﬂk?

product conprising 95 w A) COCO anol am ne.
Conpar at i ve Examtmgenﬁblanket U@ugmm ibe reactiom 580 g &2 awles) ki coﬁo)g lestes of

aut ocl ave ofz 1l u a nitr
bl anket thr fgughNdﬁ?ﬁWEwy%ggaﬂ%nngw 9§§'P Eﬂ‘%ﬁ ano'HSSﬂ ‘?q%;}h?\l, N-
di met hyl et hanolautoulm:eamﬂe lé'aﬁ:tngn @hixlurewas heated\upctol 5b°wah€30qhmﬂs%dmen t he

aut ocl ave. The S hetedu to 90[err]C in 30 m nutes.
Then t he é 4“15 L{h{(}l V\@ﬂT'Qﬁl'ﬁegqsn YA wasr slafed- Jiher feagtionne

reaction 20 prpeésweew\aas(ebmto\b@xw pPalBLets lheﬂeeatﬂﬂeeé&iaﬁ%@%dauéﬁ ure was
heated up to 100C. Wien a total of 56 g (1.-1 noles) of nethyl chloride

was charged t héempe'atlﬁﬁdi‘?'?é??q/\ﬁ’s8§t%ﬁﬂ€d”asrﬁéb¢'é%¢ﬁ dR Gy easling fbRd untii |
the free anigne rbgMRh mixture V\ﬁﬁ’neﬁ"a' fb‘%l%f"’ﬁq( Oggg]f %olé%)eofrrﬁélﬁgpéhl was

depressurized and stripped wt n gas urs to renove
excess met hyl @hatgeddbe agdition mtat@pe%Therreaoﬂoe waaontimestiuntib the free

85[err]C and t ??&}ei)(lva‘ﬁal?el&r?: Wo.?_ be r%&toqx él?x%gs cont$in&d dP:Fn%jlfﬁe A

Anal yses of produ Aarel1s
reaction less than 0.2 wt% water. Then, the reactor was depressurized and

stripped with nitrogen gas for 5 hours to remove excess methyl chioride. The
15  reaction mixture was cooled down to 50°C and discharged.

A reactor of 2 | was purged with nitrogen and kept under a nitrogen blanket
throughout the reaction. The above-mentioned reaction mixture was charged
to the reactor. 475 g of cocoyl fatty acid was added to the reaction mixture.

20 The reaction mixture was heated up to 120°C and maintained for 1 hour.
The pressure was decreased slowly to 2x10® Pa in 1 hour and then kept at
30 minutes at 2x10° Pa to remove isopropanol and remaining methy!
chloride. The reactor was discharged at 110°C. Yield 1154 g of product 1.
Analyses of product 1 are listed in Table 1.

25

30
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Exanmple 1

t hroughout the reaction.
N, N- di net hyl et hanol am ne and 165 g of
The reaction mxture was heatgg up to 50[err]C in 30 m nutes.
chloride in gas formwas started. The
05 Pa. Due to the heat of
tenperature i'ncreased to 85/ err] C and was

aut ocl ave.
Then
reaction
reaction the
stabilized af
111 g (2.2 m
stopped. The
bel ow 2 wt %
than 0.2 W%

Quat em zation in isopropanol
| was purgedydddssiyi trogen and kept under a

t he addition of nethyl
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I eal eacti on

580 g (2 nol es) of cocoyl
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“nitroge
ester
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total of
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The -
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All numbers are percentages by weight

dod
coc
and 30% tetradecyl fatty

acid

= dodecyl (lauric) fatty acid (Kortacid 1299, Iv=0. 2)
= cocoyl fatty acid (Kortacid 1270, 1V=1), a mixture of 70% dodecyl

IV=lodine Value, expressed in g iodine per 100 g fatty acid

'CEQ = cocoy! ester of (2-hydroxyethyl)trimethylammonium chloride

As can be seen from the compositions listed in Table 1, the process of the

present invention results in a composition with far less impurities than the

process of the prior art.

Examples 2-8 and Comparative Example B

Example 1 was repeated by adding several fatty a;cid-.épr;npounds in different

amounts in the reaction mixture. Also Comparativéf_ﬁEkéilfiple A was repeated

by replacing lauric acid with hardened taliow fatty cld in a higher amount.

The results are listed in Table 2.
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Table 1 A
dod WO 97/45514 coc CEQ PCT/EPY702%0 O _
56.5 fatty acid 40. 6 40. 6
choline chloride 0.2 0.2 ester
am ne 3.3 15 1.3 met hyl ester
3.0 1.2 | sopropanol ester
0.3 I sopr opanol total of inpgablei®s 6.5
3.0 Al | _nunbers are percentages hy weight — dod = dodecyl
(lauric) fatty acid(Kor1a@|d 1299, 3 Vv40.9) cof |= TodoyB {atty acid
(Kortacid 1279, 1V=1), a Lner df addP e HR9e 8k | hex [2Bet 3038d ¢t r adecyl
fatty acid | V=I odi n¢ rﬂﬁ e, ex%‘r;e<se n_g oﬁ_. ne pert 100{g fatty acid
[err] CEQ = co¢®EQ%est er (Md7(2; 198r|05Q.8t/H50.0 { 502} BORAN#Ei| 6.3l or i de 10
As can be seem—%&e;@—he—‘ igrsHstedH-a—tahlet—tHeprdcess of the
present invent f ult$ z|§nzi E4§gnp‘87s4 ﬁd M’?r? fg?vi e%%‘zi ?ﬁﬁ;{ift i es than
t he proc¢ggd Of the prioIf apy. ofr”{a‘“qp;‘ 'ES04-[8 @Ad @fparative
Exanpl e B 15 Exanpl ¢ 1 r peat d byiaddipg seaverall fatfy acid
conpounds i n (iettecpmine 29| o8| 07| 07| 07| 07| 08| 19

methy! ester 39| 12| 09} 11} 09 14} 13| 13

ipa” ester -l 03] 01| - 01] 0.1 - -

ipa - -1 01} 01} 041 - - -

total imp. 68| 24| 19| 20| 19| 20| 22| 33

10

15

20

All numbers are percentages by weight

'"HT = hardened tallow fatty acid (Edenor FHTi, IV=1)

dod = dodecyl (lauric) fatty acid (Kortacid 1299, iV=0.2)

tet = tetradecyl (myristic) fatty acid (Kortacid 1499, 1V=0.2}

coc = cocoyl fatty acid (Kortacid 1270, IV=1), a mixture of 70% dodecyl

and 30% tetradecyl fatty acid

hex
oct

= hexadecyl (palmitic) fatty acid (Kortacid 1698, IV=1)
= octadecy! (stearic) fatty acid (Kortacid 1895, IV=2)

IV=lodine Value, expressed in g iodine per 100 g fatty acid

2CEQ = cocoyl ester of (2-hydroxyethyl)trimethytammqnium chioride

3ece

‘ipa

= isopropanol

= choline chloride

Comparing the results of Examples 2-8 with the resu!ts of Comparative
Example B, it can be seen that the total amoui\f ."of impurities in the
compositions prepared according to the process off':_?'t_he prior art is higher
than the amount of impurities in the compaositions pr_‘eééjred according to the
process of the present invention.
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anounts in the reaction mxture. Al so Conparative Exanple A was repeated
by replacing lauric acid with hardened tallow fatty acid in a higher

anmount . The results are listed in Table 2.
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Table 2 B 2 3 4 5 6 7 8

HT[err] HI dod tet coc hex oct 4@ocC CEqQ err] 47.7 48.8
50.8 50.0 50.2 50.2 49.6 60.3 fatty acid 45.4 48.7 47.4 48.0
47.9 47.7 48.2 36.4 cc 0.1 0.1 0.1 0.1 0.1
0.1 0.1 ester am ne 2.9 0.8 0.7 0.7 0.7 0.7 0.8 1.9

met hyl ester Exdnge 9land CémparafivdlExample. 1 1.3 1.3 i pa[err]ester

- 0.3 0.1 Pilot bl 9.1 0.1 - - i pa - - 0.1
0.1 0.1 ot plant scale *_— total inp. 6.8 2.4 1.9 2.0 1.9
2.0 2.2 3.3 Al'l nunbers are percentages by wei ght [err] HT =
hardened tallow fatty acid (Edenor FHTi, 1V=1) 5 dod = dodecyl (Ilauric)
fatty aci ® (KePmagiative Esgmplef-(. 2) tet = tetradecyl (myristic) fatty
aci d (Kortaci §udmhizatoM 7 fadlyacid COoCc = cocoyl fatty acid (Kortacid 1270,
IvV=1), a mxture of 70% dodécyl and 30% tetradecyl fatty acid hex

= hexadecyl (Hgiasstlingy autadavenfii@0(Ivws puwbed withaitragenignd keptander a
oct adecyl ' Labid obRki Aol e B8kt 32 Ry (115 Roles) of ool Blagt® V2! v
of N,N-dimethylethanolamine and 24 kg of cocoyl fatty acid were charged to
10  the autoclave. The reaction mixture was heated up to 70°C in 40 minutes.
Then the addition of methyl chloride in gas form was:started. The reaction
pressure was kept below 4x10° Pa. Due to the héai.of the reaction the
reaction temperature was increased to 95°C and was_"_?;s_tabilized at 85°C by
cooling the reaction mixture. When a total of 6.5 kg (129 moles) of methyl
15 chioride was charged the addition was stopped. The 'réaction was continued
until the free amine level was below 4 wt%. Thgh. the reactor was
depressurized and stripped with nitrogen gas for 3 hQufs to remove excess
methyl chiloride. The reaction mixture was cooled doﬁ_vn to 85°C and the
reactor was discharged. Yield 61 kg of product C. Analyses of product C are
20 listed in Table 3.

Example 8

Quaternization in isopropanol

A glass-lined autoclave of 100 | was purged with __ni_trog'_'_gn and kept under a
25 nitrogen blanket throughout the reaction. 41.1 kg (142.'{i§ibles) of cocoy! ester

of N.N-dimethylethanolamine and 16.7 kg of isopropanol were charged to

the autoclave. The reaction mixture was heated up t‘o'_:__“':_:;5__5°C in 30 minutes.

Then the addition of methyl chloride in gas form:was? ,'_s:_t.arted. The reaction

pressure was kept below 3x10° Pa. Due to the he’_;f_‘ of.ii‘gaction the reaction
30 temperature increased to 75°C and was stabilizedfatf?_;_d to 75°C by cooling
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[err] CEQ = cocoyl ester of (2-hydroxyethyl)trimethyl amonium chloride

[err]Jcc = choline chloride [err]ipa = isopropanol 15 Conpari ng
the results of Exanples 2-8 with the results of Conparative Exanpl e B,
it can be seemaodrasssiahe total anmount of inpurities in the pcrE®MOPSSitions
prepared according to the process of the prior art is higher t han t he
anount of inpurities in the conpositions prepared according to the 20
process of the present invention. 17 WO 97/ 45514

PCT/ EP97/ 02960 16

Exanpl e 9 and Qﬁgnaééﬁoh%mﬁ#émwh@n@total of 84 @é (féeﬁlﬁiole%?%# ﬁ'lettkl%hlonde _
Conparative Exanple C Quatem zation in fatty acid gl ass-1ined

aut ocl ave of 1083% chargedthegrdditign wasstopperh h&rféa%@ptwamdlmmwd until thet r ogen
bl anket throug ¢ 45 of
N, N- di met hyl et @rﬁ) @&6&@%&5@}&@3 %cgé%y %Joﬁ%nxﬂufre g&\i\t@rﬁgdg a"r%‘éa to 10
t he aut ocl ave. ﬁraeNtheatwam durmg MQarMOme'ﬂtead thq:)reanto?(l{lasr dépessuriz@d

The reacti off  =d st hiBBeR et T Modis etise Bed ety MR o of

the reaction tH8 kg of cdcagbfattpac‘ﬂwel‘chﬁrgedtd\me reasticriandureOTRS kéddtibe and
was stabilized aI 85%'&% % cooling the reaction mxture. Wen a
total of 6.5 kg™ te Fpﬁﬂt‘ﬂ?lcﬁ'd @ﬂpiﬁ'ﬁ%f%dshQWaﬂ'@écpfﬁﬁﬁwﬁddlt|on
was stopped. Thead gecibhti YBRIyBM5xA0EPa in 1 holittdnd iR KepEat #1594t h&ve' was
bel ow 4 wt% Then, fhe _reactor was depressurized and strip 8
ni trogen gas f otox30 hBﬁlf%" ? Boure e (emaevecisapropanol apd remaining| melhdbchlm
reacti on m4g urfhe\@aceP r

Wa@%ué@ﬁ Odgﬁk \},Qdadbd Qteprguc?t g e\&%a"(\fﬁl sted

di scharged. Yield 61 kg of nal yses o pro

in Table 3. product 9 are hsted in Tab!e 3.
Table 3
c 9

coc coc
CEQ' 54.8 50.1
fatty acid 38.6 — 46.5
choline chioride 0.4 06
ester amine 3.7 1.0
methyl ester 24 0.9
isopropanol ester - 0.9
isopropanol - 0.1
total of impurities : 6.5 3.5

15 All numbers are percentages by weight
coc = cocoyl fatty acid (Kortacid 1270, IV=1), a mixture of 70% dodecyl and
30% tetradecyl fatty acid
IV=lodine Value, expressed in g iodine per 100 g fatty acid
‘ceEQ= cocoy! ester of (2-hydroxyethyl)trimethylammonium chloride
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Exanpl e 9 Quat erni zation in isopropanol A gl ass-lined autocl ave
of 100 | was purged with nitrogen and kept under a 25 nitrogen bl anket

t hroughout the reaction. 41.1 kg (142 nol es) of cocoyl ester of

NN- di net hyl idwRrediani ne and 16.7 kg of isopropanol were chamsmtoiotn t he
aut ocl ave. The reaction m xture was heated up to 55[err]Cin 30 mnutes.
Then the addition of nmethyl chloride in gas formwas started. The reaction
pressure was kept bel ow 3x10[err] Pa. Dyg to the heat of reaction the
reaction 30 tenperature increased to 75[err]C and was stabilized at 70 to
75[err] C by cooling WO 97/ 45514

PCT/ EP97/ 02960 t he
reaction ni x{PPuopertisyiestson begrodictsofExapiess, 48, é§)1bfandé2hyl chloride

was charged té}gn@,ggltlon was stopped. The reaction was continued until the
free amine | evel "Was below 2 wt % The reaction m xture contained | ess than
0.2 Wél % of \Amrgnuldslawag br&paraﬂcatIMnctheale 1500 meach the \mmpdsmbnsﬁulrl zed
5 and stgippe i t.h. ni.trogen gas hour,s to, renmoye. ex et hy

chl ori de. 5 des%r@eggmg*‘ a'?!%c‘le)y‘ﬂ 9‘? &’PPS?daE? (!!q\}\g?e"'bFTQYﬁggg &ﬁé‘? PeBet i on

m xture. The b' Q:fhtula knﬂ‘é‘ &h EvenViRin Bﬁéﬁ %suﬁlaﬁé drib iy VigGid aNgs

mai nt ai ned for hour . S_r essure decreased slowy to 15x10[err]

Pa in 1 hour alpwed Hi@nS%@ffY he 1flalesr wete moved ang5 enushed r‘]" PasSie¥® 5 hours

@ scharaed SOTRREP W Yo FERSTAE AR it i Uerkd plaeel GRR o7 1OS

9 are |istedréemovatbiisingga 280 pm screen. Table 3

C 1 9 coc

coc 8EQ 54.8 50.1
fatty acid Caking upon storage 38.6 46.5 chol i ne
g-hl70r| de This test ref%ctsltl@ behavr%tqgﬁrarg.g?ségtored in. %ng gags r?o g of a 2 4

0.9 sample as prepared above was filled in a caking test____ cylinder and placed

under a load of steel balls simulating the weight of about 1 meter product
15 column, corresponding with the size of a big bag. The c}{!inder was stored for
24 h at 40°C. The cylinder was subsequently carefully u'_n:'_lc')_aded. The sample
was placed on a vibrating screen with an amplitude of 1 mm for max. 120
seconds. The time to obtain an empty screen was observed. Also the weight
of residue left behind on the screen after 120 seconds was determined.
20
Dissolution
The dissolving time is expressed by the neutralization rgfte\- of a dispersion of
200 mg of composition in 150 ml of water at 40 °C and a.pH of 9.5, in which
process the insoluble fatty acid was converted into ifs::'.;_soluble neutralized
25 salt. The neutralization process was followed by measuriﬁg' the amount of an
! 0.1N NaOH solution to be added to mamtam a constant pH value of 9.5 with
a Metrohm 632 pH measuring device. The dissolving Ume is defined as the

time required for the neutralization of half of the composty___qn used.

30 Hygroscopicity
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i sopropanol ester 0.9

| sopr opanol 0.1 total of

i mpurities 6.5 3.5 15 Al nunbers are

per cent ages bwoweMssn coc = cocoyl fatty acid (KortacipdrEpsfhzedoV=1), a
m xture of 70% dodecyl and 30% tetradecyl fatty acid | V=1 odi ne
Val ue, expressed in g iodine per 100 g fatty acid [err] CEQ = cocoyl
ester of (2-hydroxyethyl)trinmethylamoni ut@chl oride WO 97/ 45514
PCT/ EP97/ 02960 18

Properti es tesUssamplet dbburlsg b cOpERSPWES vbigiied Bccubely! Thedliheid

G anul es Granul es were prepared at bench scale. of

conposi tions 3VaSAEEVeRRinte g HPqm Q'Wrﬁs%(ﬁ\eéﬂs‘h‘y% s@cﬁdjevesmghtesys of
si ze 0. 6x1. 0 Mg taple. MAkIIAL 8 BB ‘f@éér@ﬁ@?? BLORH'L 50 608y Ofne'GRigHRA° and

the liquid was lowed to so 'akes ware renove

crushed in a sumreasewasmtmm at or vmth 1.25 aperture. The fines fromthe
crushed product were renoved using a 280 [err]mscreen. 10 Caki ng
upon storage This test reflects the behaviour of granules stored in

bi g bags. 30 gEthples 3, 4 sanpBgses Tablep2y werexfeatr BAhé iabbeslmientianéd ki Ng
test cylinder andﬁ% b gﬁ' '%oi oad of steel balls sinmulating the
wei ght  of abou"IPeHgS. Fxamglesd and,|2,fRrespgpding to Faamplesid 1, endbsi ze of
a big bag. The resgecthbly, b@tsals cORAhiA35 wi% i%yhaaa M@rdls}&te% fy! i nder

was subsequentllﬂ:)gF car efuII . unl oaded. The sa _ aced on a
vibrating scre&Xaple,Darattighy hydrgaenated tallow Vn@ﬁ(d moused Theaesultss. The

tinme to obygi na?é‘loéi@@irb’l‘%?é@en was observed. Also the weight of
residue left behind on t screen after 120 seconds was determ ned. 20

Di ssol ution
Table 4

C D 3 4 6 (10 |11 {12] 13
_ coc | pHT | dod | tet | hex | dod | tet | hex
caking value |>12 | >120 [ >120 | 100 | 95 [ 15 | 12 | 13 | nd
(sec) 0
residue (%) 1001 90 10 0 0 0 0] 0| nd
dissolvingtime| nd | nd | 310 [ 210 [ 84 | 48 | 42 | 66 | 160
(sec)

hygroscopicity 1 nd 0 0 0 0 0 0 0
(%)

nd = not determined
15 coc = cocoyl fatty acid (Kortacid 1270, IV=1), a mixture of 70% dodecy! and
30% tetradecy! fatty acid
PHT = partially hydrogenated tallow fatty acid (Rad:ac:d 448, IV=20)
dod = dodecyl (lauric) fatty acid (Kortacid 1299, IV"O 2)
tet = tetradecyl (myristic) fatty acid (Kortacid 1499, __N=0.2)
20 hex =hexadecyl (palmitic) fatty acid (Kortacid 1698_,_:]_\/=1)
IV=lodine Value, expressed in g iodine per 100 g fatty 'écid
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The dissolving tine is expressed by the neutralization rate of a dispersion
of 200 ng of conposition in 150 mM of water at 40 C and a pH of 9.5,

i n which process the insoluble fatty acid was converted into its

sol ubl e neuty@bi&ed 25 salt. The neutralization process pefppilossaped by
measuring the anount of an 0.1 N NaCH solution to be added to mainfain
a constant pH value of 9.5 with a Metrohm 632 pH neasuring device. The
dissolving tinme is defined as the tdpme required for the neutralization
of half of the conposition used. 30 Hygroscopicity WO 97/ 45514
PCT/ EP97/ 02960 : 19 A sampl e
of about 5g of conposition was wei ghted accurately. The sanple was
put evenly inA® mnlﬂe(seedi &omt the desults ihhTabless thasEzémpled show mhaght on

a table. I\/blsturec{ alr VYan recor edto be RH = 50-6Q9 The |ght

i ncrease was '°“s§°°° ing Bﬁ'ﬂTVQE ion compriging @ spbstan '%Isc?t

tested on thefaﬁtawamhuew%re res.sta@mgahét @aqngEnaaﬁlse&aéé)an&Jhavénd 12
corresponding to Exanples 3, 4, and respectively, but a I

cont ai ni nd 35mukh/aeﬁat°r podesidue thansa sv@aomw eQmprising-an unsatuaier fetty
partially hyd{r‘g@enat ed tallow fatty acid was used.: _The results 10 are

listed in Tab Tabl e 4

C D 10 11 12 13 coc pHT
dod tet h tet hex caking value >12 >120 >120 100 95
15 12 qé“ﬁ§9g13 (sec) 0 resi due( % 100 90 10

0 0 0 ina 1l fhree-ndcked rouids sottorn nitaski provided with o tedipratird0 84
8'8 420 106 8 colr&rgiling unit( gﬁ& )a 30 cm @X%‘?\S%‘QQ Ia%ldtex 133059 (1.nldmole0s) of 3Q 0
dimethylamino-1,2-propanediol (ex Aldrich) and 544 g (20 moles) of molten
hydrogenated taliow acid (Interstab G 8207). The horﬁqﬁeneous mixture was
stirred for 4 h at 180°C and 10* Pa to remove reactior; .Vi}ater completely. GC
analysis showed 90.4% diester amine, 4.9% monoe__;s_,tjéi' amine, and 4.7%
15  free fatty acid. B
A glass autoclave of 1.5 |, purged with nitrogen, was filed with the
esterification product (theoretically 638 g of diester) and 120 g of acetone
was added. The reactor content was heated to 95"6. Gaseous methy!
chioride was added in portions until the quaternizatioﬁ.‘.{?!as complete after 7
20  h. The reactor was depressurized and cooled to 80°C. .
Hardened taliow fatty acid (342 g, Edenor FHTI, IVV=1) was added to this
reaction mixture. The mixture was heated to 105°C and maintained at this
temperature for 1 h. The pressure was slowly decr§é§ed to 2x10° Pa to
remove low boiling compounds. The liquid product was poured as a thin
25 layer onto trays of 40x60 cm. The liquid solidified and _;_érdened in minutes.
The solid product was collected as crispy flakes. _
The properties of this product are depicted in Table 4.
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(%9 nd = not determned 15 coc = cocoyl fatty acid (Kortacid 1270
IV—1) a mxture of 70% dbdec'yr""é'ﬁﬂ— 30% tetradecyl fatty acid pHT

partially hydrogenated t f g (Radi aci d 448, 1V=20) dod =
dodecyl (| aurwe y7dsstat y ac lm mmm | V=0. 2) t RCT/EP92/02968 r adecy!|
(myristic) fatty acid (Kof acq 1499 $1V=0. 2) 20 hex = hexadecyl

(palmtic) fatty acid (Kortacid 1698, |V=1) | V=I odi ne Val ue, expressed
in g iodine per 100 g fatty acid 21 WD 97/ 45514
PCT/ EP97/ 02960 20 As can

be seen fromtigpapsults in Table 4 the Exanpl es show that
conpositions according to the invention conpr|5|ng a substantially
sat ur at ed fatty acid are nuch nore resistant agai nst caking upon

storage and Naye prévestUfol ESIRY ool LeihiiltBAncAmBAITHE it At AP 1 g

an unsaturated fatty
t hr ee- necked rquﬂtdmam testerf |anyhomnivmy icdogpownd hand t atnbeasht one tany eddtrol | ing

unit and a 30 cm col s. added, 130,g9 (1.1 nol es) of 3-

di met hyl am ho- iorgg%w%&;?ﬁr\é%s gd‘g )%teRFC?IfI ch) and 544.g (20 noles) of nolten
hydr ogenat ed tal | Ovmmerdlz(nbrﬁ &ﬁb‘rﬁbst@r%ﬁfé)wnhﬂnqmemn@agem imaxt ure was
stirred for 4 h at 1@%" 4 énd 10 errllt g to renpve reaction water
conpletely. GC § §)§ YWVRR dp btk  AUALMALY 8180, npnoest er
am ne, and 4.7% 15 a,ﬁmgﬁufyﬁ;dm mdd. A gl ass autoclave of 1.5 1,
purged with nitrogen wasfllled wWth the esterification product

(t heoreti cal | y- 638 asiding a/sukstantiplly, saturated fathy acidde tim eeaction mpdwreadded. The
react or coqgent Wasco'?rﬁ:fﬁsﬁﬁtﬁ@ ggtbﬁ{ rigste%%ﬂﬁi &Fébund chl ori de was
un

added in portlons aternl ation was co te after 7 20 h. The
reactor was depr essiplidifying &ndem@mmweso[ err]C

2. Process according to claim 1, characterized in that the quatemary ester
ammonium compound is selected from the followmg formulae lorli:

15
(R°OH)y | (R°OH)y
R‘ N-R-Y-R%), X R-N'A(R*CH-CH,)x X (I
20 Ry | R) Y Y
R° R
wherein

25 X'is an anion;
Y is -O-C(0)-, -C(0)-O-, or -0-C(0)-0-;
X, ¥y, and z are mdependently chosen from a rang__:

fom 0 to 3, whereby
x+y+2=3, and x is not 0;
R' is a linear or branched Ci.ap alkyl group, optuonatly comprising one or
30 more unsaturated bonds '
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Hardened tallow fatty acid. (342.9,- Edenor_EHTi, 1V=1) was added to this
reaction mxture. The m xture was heated to 105[err] C and mai ntai ned at

this t enper at ur e for\lum m.lﬂ Hﬂwne was sl owy decreased to
2x10[ err] Paydor4ssia ' €NO npounds. The |i ggrgpdfossépict was
poured as a thin 25 |ayer “ont 0 rays “of "40x60 cm The liquid solidified

and hardened in m nutes. The solid product was collected as crispy
fl akes. The properties of this progiect are depicted in Table 4.
WD 97/ 45514

PCT/ EP97/ 02962 : ¢ CLAI M5
1. Process fglrQ 'Sr%lﬁrz'ﬁalrr?gr bzrianscg’eclié: 'éoal 83?%”%%"‘!?6’%’3 Fls’?s%‘gt;mg gaose one

quat er nary estnere lydroxyl groups onp@hedylgroumt | east one fatty acid 5

ani me-wi o BuAOE 56 Hiaefoppiner to o A5 e B0, 7 Ce

sol vent to obittogern awmt @ptienallyegibea heteroatom selected ol rthe ograp nef,
addi ng a bstantlal saturat&‘('jfatty acid to thHe reaction m xture 10
conpri si néjt haitragen. adsuifur noni um conpound, - sol i di fying

the resul ti ngrig4 lfidar or branchea Ch% Q!k?l‘éﬁe@?&fb’ @bﬂ&héll? cohipriSing-one or

characterized in that the quaternary e anmoini um conpound i s
sel ect ed fronmprecunsstyratgdiends; nul ae | or I (Rlerr]OH)[err]

(Rl err] O—I) [ erpd; e
Rlerr]- fl !sJ a Jine b%{nlheyb (R+F\$lél]|e égﬂa BE: %?II}/ Hpqsm% one or
more unsaturated bonds, optionally substituted with one or more hydroxyl
10 groups; and
R® and R® are independently a linear or branched C,3, alkyl group,
optionally comprising one or more unsaturated bonds, ester, or ether groups.

3. Process according to claim 2 characterized in that the quaternary ester

15 ammonium compound is selected from the compounds of formula {.

4. Process according to claim 3, characterized in that R’ and R? are methyl
groups and x=1, y=0, and z=2.

20 5. Process according to claim 3, characterized in that R is a methyl group
and x=1, y=2, and z=0.

6. Process according to claim 3, characterized in that R' and R? are methyl
groups and x=1, y=1, and z=1.

25
7. Process according to any one or more of claims 2-8, characterized in that
X is selected from the group of chioride, romide, iodide, floride, .sulfate,
methyl sulfate, nitrate, formate, hosphate, dimethyl phosphonate, carbonate,
borate, acetate, ropionate, citrate, adipate, and benzoate.

30
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Rlerr]Rerr] . wherein 25 _X-_is an-ani-on;— Yis -0-C(O-,
-C(O-0, or -OC(O-0: and z are independently chosen from a

X, Y, .
range fromO0 to 3, whereby ”Immﬁﬂwumﬂrl is not 0; Rlerr] is a
linear or bramahemsssiserr] al kylil 0! HIB O Ran 1y conpri si necoe®10t9680
nore unsaturated bonds; - SUBSTI TUTE SHEET

(RULE 26) WD 97/ 45514 :

PCT/ EP97/ 02960 23 ' 22 Rerr]
is a linear or branched Cerr] al kyl group, optionally substituted with one
or mor e hyglrpsydssticeBRfingfo ahyPSHe W mBfePbiRilaims 2-7 Riarddtered illusdt’ ]| may
be linked together to forma ring™wth the central quaternary “nitrogen
atom optional 1'Yi8iQCéOhet er oat om sel ected fromthe group of 5 nitrogen,
oxygen, and sul fur; Rlerr] is a linear or branched (Jerr] alkyl ene
group, optionally conprising one or nore unsaturated bonds;

Rlerr] is a |irgdtrocessacenrdingtoGnyrorie arl hgiecofeclaime 208, chyatacterized)in tieatpr i si ng
o Sny 10 o LA aSralBTe,  OnLeTaLl Y SUPStLuled Wit one o nore
or branched C1.30 al kyl group, optionally conprising one or nore
unsat u‘r ated bon‘fbs.’Prggés%récc%Fdir?gt ?c? E—m ro%lépgr' more of claims 2-9, characterized in

that R® and/or R® are selected from Cq 4, alkyl groups, such as heptyl, nonyl,

undecyl, tridecyl, pentadecyl, heptadecyl, heptadecenyl, heptadecadienyl,

10 nonadecyl, henicosyl, and mixtures thereof.

11. Process according to claim 10, characterized in that R® and/or R® are
selected from heptyl, nonyl, undecyl, tridecyl, and mixtures thereof.

15 12. Process according to any one or more of the preceding claims,
characterized in that the solvent is a polar volatile solvent.

13. Process according to claim 12, characterized in that the solvent is
selected from the group of C,; alkanols, such as methanol, ethanol,

20 propanol, butanol, and pentanol, and their isomers, such as isopropanol,
isobutanol, t-butanol and combinations thereof. |

14. Process according to claim 13, characterized in that the solvent is
isopropanol.

25 _
16. Process according to any one or more of ‘the preceding claims,
characterized in that the substantially saturated fatty acid has an iodine
value of from 0 to less than 3. |
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3. Process according to claim2 characterized in that the quaternary ester
15 ammoni um conpound is selected fromthe conpounds of formula I.

4. Process according to clai mﬂrwhﬂ(@@whmthat Rl and R2 are nethyl

groups and xgd ,&sﬁ- , and z=3.REPLACED 5. Process acgording ?5955%
characterized ?7n that Rerr] 15 a mettyt g.vap—l and X;,,%. i and z=0.
6. Process according to claim3, characterized in that R err] and R err]

are nethyl groups and x=1, y=1, and4g=1. 25 7. Process according
to any one or nore of clains 2-6, characterized in that X-is
selected fro ch orlde ro | de., sul fate,
nmet hyl sul fa{néé rlﬁp?és%%cggd tcé h1c§s ﬁﬁi'?sﬁf%?%‘ﬁ?W th %Bﬂﬁ?és O‘a

car bonat e, fromJXxorat e, acetate, ropionate, citrate, adl pate, and
benzoate. 30 ' WO 97/ 45514

PCT/ EP97/ 02960 23 8.
Process accor ff.NPrdcksd Yocdfing toTBhY SHle GraimBle 2t /theC BRIRRIN lkffls. N that
Yis -OCO-. . ProCess according to any one or re cl ai s
2-8, char &t e¢ha_re@iemedt matthatahe Fybstantiaflys sawr%ewgmn@cgt sup. linear or  10.
Process accorﬁyg %/ ey nore of clainms 2-9, characterized in
that R err] an T Téﬁgre Selected fromerr] al kyl groups, such as
heptyl, nonyl, undecyl, tridecyl, pentadecyl hept adecyl ,

hept adeceny! ., hept adecad Shirk 1o aim 19" 2HSSUerz 0P M G2 faRyd el es

lauric, myristic, palmitic, stearic, or cocoyl fatty acid.

10
18. Process according to any one or more of the preceding claims,
characterized in that the solidification step includes a shaping step, such as

a flaking, granulation, extrusion or pastillation step.

15 20. A solid composition comprising at least one quaternary ester ammonium -
compound and at least one substantially saturated fatty acid compound
obtainable by a process according to any one or more of the preceding
claims.

20 21. A solid composition containing essentially more than 50 wit% of at least
one quaternary ester ammonium compound, at most 50 wt% of at least one
substantially saturated fatty acid compound, and less than 5.5 wt% of
impurities.

. 25 22, A solid composition according to claim 21, characterized in that from 55

to 80 wi% of quatemary ester ammonium compound' and from 45 to 20 wt%
of substantially saturated fatty acid compound is present in the composition.

I|II|||| Il III|| ||||I II llll | Th”ﬁl"liﬁlﬁﬁll”
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11 "Pr ocess accor di ng to claim10, characterized in that R err] an‘#fvs 50/?—

R err] are sel ected from heptyl, nonyl, undecyl, tridecyl, ,

m xt ures thereof. 15 12. Process according to any one or npfmeaf the
precedi ng cl ai ns, characterized in that the solvent is a ANES _

vol atil e sol vent PCT 13. VPV BLCEL AL (T BT m 12, cheCteri zed

n that thenBalyaRoNkS arPLIcATION ASHLISH GRibE ¢ PRIEN EoOkBATIOR TRBRPY e

h L:IQIIUI, —=t1ranor—2 PP o SR e
isggrre?: “‘33‘&‘?{“&%"‘5% rébggffg?“,%‘ " ilsob 618 Anygrnational Fuhlication Numhet: ¢ oni WX 974A514
t her eof C11D 1/65; £07Gop s accordin l)(@wwﬁbl&g%rlg&;eu ed
[ o]

|
t he sol ent—is lsopropanaol 25 rocess according ALy il

or norelgf, n}t&ﬁ‘-ﬁﬂ&%ﬁﬂdﬂﬂpﬁiﬂ s, Tﬁgﬁ%ﬁf Qﬁw&’&‘@ﬁdﬂ é#]%‘é é@% MX, $G,.US, European

substanfially saturated fatty aci i0 nt (AT, BEV EIGR b, 6R 1E, 1T,
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(S7) Abstract

A process is disclosed for making a solid composition comprising at least one quaternary ester ammonium compound and at least one
substantially saturated fatty acid compound, a solid composition obtainable by that process, and a solid composition containing essentially
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