0 6 OCT 2004 1 PROCESS FOR THE CONTI NUOUS QUATERNI SATI ON OF TERTI ARY AM NES
W TH AN ALKYL HALI DE The present invention relates to a continuous process
for the 5 quaternisation of tertiary amnes with an alkyl halide that is
di ssolved in the reaction m xture. Several nethods for quaterngDaTi g of
amnes with alkyl halides have been di scl osed. The quaternisation
processes are performed within a variety of pressure and 10 tenperature
ranges, and at different nolar ratios between the amne and the

guat erni sing agent. There are included enbodinents both of batch-w se as
wel | as copbj S r S t ' ' PARRGSS 1S
descri bed ﬁ%ge\%ﬁgrgognﬁgﬁkgéé?%@ essgbe@q%nﬁfebﬁ‘sl%lrﬂg% ?ﬁ%ﬁﬁ%

guat er ni Si NYTHORNt ABKYR HReIBBre of 1-50 bars. The process is batch-w se,
and in the working exanples the process is perfornmed in a | ow pressure
autoclave with 1.025 nole nethyl chloride per nole ester-amne during 24
hours or npge. 20, L. UB,d B8 44103 GOt inuqus, RLaress, I o 4 s, Mawfaet ur e
of quaternary BAnBRr am ehrorides s 2descri-béd, SRS UE E’r i TTary or a
seconslary @quidberhssiedchediwetbt Bty lamigklsokida ah AallgIpeistide tHat
50-800C and at,a pressute of 3 to 10 atm The reaction is performed in the
presence ofS ahl250hYe@olB SBPUFPBRTIPIaMIMERER- netal hydroxide and a | ower
al cohol . Since a ' d ' ' tacti ral

odi um shiror | de i & Thrkay e FRaReTreY, Blaperhsshifol Bt slpdEliic]

cont i nuousdykyUhHl #dds 2H8vei sebnsad sic oskd . Wrhki goaexatyisestjaon 30 bat ch
process for the manufacture_of a_quaternary anmponi um conpoun%h3¥u£eacting

a tertiar PEIAFRPST ik SRETFPRE YadtePnAsVAgLaE¥nPE BTG5 SHR hl ori de,
at %ipres%%mﬁéﬁatpxe ranges, and at different molar ratios between the

amine and the guaternising agent. There are included
embodiments both of batch-wise as well as continuous -
processes.

In EP 0 869 114 a quaternisation process is described

15 where an alkoxylated ester-amine is reacted with a
quaternising agent at a pressure of 1-50 bars. The procesé is
batch-wise, and in the working examples the process is
performed in a low-pressure autoclave with 1.025 mole methyl
chloride pex mole ester-amine during 24 hours or more.

20 In US 3 813 441 a continuous process for the
manufacture of quaternary ammonium chlorides is described,
where a primary or a secondary amine is reacted with methyl
chloride at a temperature of 50-80°C and at a pressure of 3
to 10 atm. The reaction is performed in the presence of an

25 agueous solution of an alkali metal hydroxide and a lower
alcohol. Since a primary or secondary amine is the starting
material, sodium chloride is formed during the reaction and
has to be removed continuously.

US 5 491 240 discloses in the working examples a

30 batch process for the manufacture of a quatermary ammonium

compound by reacting a tertiary amine stepwise with a

quaternising agent, e.g. methyl chloride, at a pressure of



06 OCT 2004 2 maxi mum 62 prig (about 5.3 bar) during reaction timnmes of
about 10 hours. Solvent is added intermttently if the viscosity gets too
high, to maintain the reaction mxture in the liquid state d%rin t he
reaction. 5 EP O 288 857 descri bes a quaternisation reaction H%P&Eéwﬁa
tertiary amne and an al kyl halide present in a nolar ratio ranging from
1:3 to 1:8 at a tenperature between 50-150C at an over-pressure (18 and
27.5 bar in the exanples). The reaction is perfornmed batch-wise in the 10
absence of solvents, and the quaternary ammoni um conpound is obtained in

powdered fqQrm. The action, 1 stateqd.| . _eX : ui,£2 hours.
BP0 012 20 RAMITES, %ﬁz%ﬂéﬁ%séf%bgagpséﬁﬁﬁg %?5%’528*"33#3‘%% o o

mol ar rati guGnoe.0 IHbuds 5 SH¥lvétd dscadtequonsequat eenkdgt iidn tiueocess 15
is disclosed where a long chain tertiary anmne and an al kyl chloride,are
reacted i n WiFeqsidsemat Hitep HEt PR ogbReBasntaabalhst TraACtie) HEE of an

al cohol solyent.. The rat. e e .am ne and the chloride is
suitably 1:t i 1t]'(gp'uld. ?ﬂa eprcg*%%%l t;:/ﬂ% ??agﬁégg‘he pressure nay be from
about s1 20 to 210 kar 0 lzsd fes wmaldks agiexandl gudbebnt sasianedeadhéoai m of
the present invention is to creatfe a continuous ﬁ%OCeSS for the

he ,
manuf act ur dedHeRiatte iRl ARNGHIARE 3BApBENAS Yo LaABi BEESERNdS And
al kyl hal | desamiiqhd SaefdPr iR . 06T L8 BE C3SHERBeRAL uk@MPREHMAES,

and with 2 ort reactiomtimes and no nee sol vents, nor for
cat al yst s. stha soracess shawwar-gisesgive Highapdodics phsl do tied | ow

Can be {UPREMEMG Ry S rRTIRGUL b5 REEr R HaRBr 4Bt PP Rg & T4 cquat or nary
anmDRARUM CoRRWREG RF 'RAGH NS, And tREPELALHERarPehition i9RC cantholhaCis
preferably from70C to 130C and ' ]
obtained in powdered form. The reaction time stated in the
examples was about 2 hours. EP 0 012 296 and US 4 275 235
describe a similar process using the same molar ratio range.

In US 5 041 664 a continuous quaternisation process

15 is disclosed where a long chain tertiary amine and an alkyl
chloride are reacted in the presence of a heterogeneous
catalyst in the presence of an alcohol solvent. The mole
ratio between the amine and the chloride is suitably 1:1.2 to
1.2:1, preferably 1:1, and the pressure may be from about 1

20 to 210 bar. In the working example 70 bar is used.

The aim of the present invention is to create a
continuous process for the manufacture of quaternary ammonium
compounds from tertiary amines and alkyl halides, which is
performed at moderate pressures and temperatures, and with

25 short reaction times and no need for solvents, nor for
catalysts. The process should also give high product yields
and low amounts of‘by—products.

It has surprisingly been found that these objects can
be fulfilled by a continuous process for manufacturing a

30 quaternary ammonium compound by reacting, at a temperature
between 50°C and 140°C, preferably from 70°C to 130°C and

most preferably from 80°C to 125°C, a tertiary amine and an



nost preferably from80C to 125C, a tertiary am ne and an 06 OCT 2004 3

al kyl halide in a tubular reactor at a pressure sufficient to keep the

al kyl halide dissolved in the reaction mxture, preferably attﬂ%-g§é@ﬂr,
nore preferably at 15-55 bar and nost preferably at 18-50 bar, fq ar
rati o between the 5 tertiary amne and the al kyl halide being from1:1.3 to
1:2.9, preferably from1:1.4 to 1:2..7 and nost preferably from1l:1.5 to
1:2.6. The process could be perfornmed eithgr wth or without a sol vent
present, preferably without a solvent. 10 There are several advantages
connected wi.th _the. .orocess qf .the prese | Ny [ ' I j
pressure bm&nq‘fﬂ‘ d 1@5%%Ubuv%af’gi%e?%eorgi%/%nnét%r%p{%%%s%r%qutyg%légF?t?
al kyl haligeoy lthe RAKPIEIRNE deN @ S LEE@NIL ages hedacti Idn thixtere) ary
am ne 15 reactant, the quaternary amoni um product fornmed during th
reacti on apdedgiadial by 42565 dms, Rerelrefrrabkt &S 145 oF° PRE #8%3ction
m xture wll be reduced.. The reactiqn may,.even for 1.1 h any
sol vent, WPk \IﬁrleldfuelJC E&Yt fﬁl élgas_c%dy- Hro o q?%%%tlﬁﬁl%oo%@%gge\ég giriééssure
above 565 bakpiilarynQmiz Gnde Y Ader1 il dadveiigpoRomlul  hg3tbe present
conditions. No significant increase in the reaction rate w I% be

achi eved, an@.Suclpreferglhlyr dosit d Wii4 Feqhi? < mnd st PERERTRBLY prent .

The optimal__presgsyr epends f or, 88dei gt ype of
al kyl hal i 36%%35%,% g&t 1 56°s Tr%%%‘%%?o‘%%é %@?Oé%%fﬁ‘“or S Teaction
performed iAtd cxohMeRbutand gulrvail pidomiB0 e Srdkay fwithosbl &ent -free

process. Wen a solvent, such as an alcohol, is present during the
quat er ni saEPaWepitocess, by-products, such as ethers, may be formed from

the i%lvent and th%h@EEyErQaEEg%ral advantages connected with the

process of the present invention.

he

Firstly, by using a pressure between 12 and 65 bar
within the given temperature interval, the alkyl halide will
be present in a solution together with the tertiary amine

15 reactant, the quaternary ammonium préduct formed during the
reaction and optionally a solvent. Thereby the viscosity of
the reaction mixture will be reduced. The reaction may even
be performed without any solvent, which will lead to less by-
product formation. To use a pressure above 65 bar will not

20 give any additional advantages during the present conditions.
No significant increase in the reaction rate will be
achieved, and such a high pressure will require more
expensive equipment. The optimal pressure depends for example
on the temperature and the type of alkyl halide chosen, but

25 is normally from 18 to 30 bar for a reaction performed in a
solvent, and normally from 30 to 50 bar for a solvent-free
process. When a solvent, such as an alcohol, is present
during the quaternisation process, by-products, such as
ethers, may be formed from the solvent and the alkyl halide.

30 When recycling the unreacted alkyl halide, there will
normally be a build-up of these by-products that may cause

severe problems in the commercial production process, as well



30 When recycling the unreacted al kyl halide, there will normally be a
bui |l d-up of these by-products that may cause severe problens in the
comerci al production process, as well 06 OCT 2004 4 as for tag %ﬁﬁgb&y of

t he desired quaternary ammoni um products. Secondly, by using 1 B ati o
of tertiary amne to alkyl halide between 1:1.3 and 1:2.9, there will be a
smaller 5 volune of the reactor occupied by the al kyl halide and a smaller
amount of alkyl halide to recycle as conpafed to the process described in
t he working exanples in EP O 288 857, where the ratio is 1:3.4. Thirdly, a

conti nuous_process, accordi.ng, t ‘ t] | £h Jesul in a short
resi dence ‘_flg Oﬁnghﬁaﬁgg l&g’t io%&%%séééoélw% L@%?%ﬁy r%act oir&rgpace, will
give rise fpogdchkgher space tine yield and a better quality of the.
product, such as |ow colour. Preferably the reactjon mxture is bl ended
with the 15 aid ofe¢andiwal by Bsing puBelat Tadctorol HRFHHERBLIRE Lo
internals onpt es_ pl.ugsfl ow behavi qur t e i ] XLk e Ll
further i nﬁ]@é eh?%gd?eggttfﬂgﬁ . ?ft'\e{L '%n(? 1-'tcie:L Th%'r%’datgl%%%éln Végpie(lcl?% ya O%H?]ﬁgék
tubul ar reggighe SHi £RB! @eaichier RYcuARl T Wxamplleyhrhdiei¢ @adkang, such
as glass 20 raschig rings. The tenperature according to the invention
varies wishihleheamangé of 58kyd hedddentq Sifpereterds HRIRRFSHC-Ot he
reaction rate is_ngt fi_ci qot nd, 8489, 40C 1 t Chs7,
decohposit?%%c%?stﬁgségg gghg%ytgﬁhg%lun1 a%% aﬁ%n%% I%?%%t?ﬁ%@%fg

by- pr oductghe Foethenpardbuie nange.is normal ly between 80 and 125C. The
quat ernary annnniunlpongounds t hat, na%'be manuf act ured, b érm%ﬁrocess of
the present i nventThrddyyrg@ continuous process accordln O e

10 invention, which results in a short residence time and makes

optimal use of the available reactor space, will give rise to
a higher space time yield and a better quality of the
product, such as low colour.

Preferably the reaction mixture is blended with the

15 aid of internals in the tubular reactor. The presence of
internals promotes plug-flow behaviour of the reaction
mixture, and will further increase the reaction rate and the
production capacity of the tubular reactor. Suitable
internals are for example an inert packing, such as glass

20 raschig rings.

The temperature according to the invention varies
within the range of 50 to 140°C. At temperatures below 50°C
the reaction rate is not sufficient, and above 140°C there is
too much decomposition of the quaternary ammonium salt and

25 formation of by-products. The temperature range is normally
between 80 and 125ﬂc.

The guaternary ammonium compounds that may be
manufactured by the process of the present invention could
have the formula

30
R R.RiR.N* X~ (I)



have the fornmula 30 RILRZR3RAN+ X- (1) 06 OCT 2004 5 where Rl is a

hydr ocar byl group containing.- .1-22 carbon atons, preferably 1-4 carbon
atons; R2 and R3 are the sane or different hydrocar byl grougﬁ c&gigﬁﬁing
1-22 carbon atonms, preferably 8-22 carbon atons, which coul BeleadW at ed
or 5 unsaturated, |inear or branched, or a group (AOYyH where AO is an

al kyl eneoxy group with 2 or 3 carbon atons, preferably 2 carbon atons, and
y is a nunber between 1-50; R4 is an alkyd group containing 1-4 carbon
atons, preferably 1-2 carbon atons; X- is a halide anion, preferably d -,

o hab oI TSt oL el SRR Bl TERR ARG AR M R atons,

1pF8c53 ent“invention By reacting a tertiary

am ne of te,%eff%rrrggla}, RLIF2 3Nt hateoingy kyyl andlR;daref thieeshoengka R4X,
where X is hal ogen and Rl, R2, R3 and R4 have the sane neaﬁing es LN
formul a | . dSdifeatsind My dsanarhel @raurs (298t adging hed? ar2 APt t AP o

al kyl ) et hyl amd ne,. (tal l.qw al ' yl.am ne, - 4 r 9g9enaiedat akl ow

al kyl) net h%ff&:ﬁeﬁ&b](%?dﬁ gecnaéﬁggd‘} d’%%%’w %@?)%?gn%é %Elgam' ne, di (rape seed
a: ty: gsrret Emlkl%mt%atéd,?mqwl kca{ )Hafaimﬁram’lthydmna r@rowp(éb@}afi lwhere 20

al kyl' ) met hyl am ne, 20 (soya al ky I et am ne, di (cocpo al ky I ne,
(coca al kys) dinmatlispikenenxy @riwamdttbthy?an n‘é"f‘%écg%a?g/?@sdi ?r%‘?ﬁ%?é##?e
di I auryl met hyl am ne,_.l auryl di h ' yi ak@d Ry iimramam nes,
such as po yétat%’)%ﬂ aatteodnug’coagiodﬂ %4 aE|[ono yet%lg%%tg‘%%gﬁ(tal | ow gllkyl )am ne and
25 pol yet haxyhat eftduly tiagenatiat tield avadbday| 3tomne prafepabyet hodyl at ed

secondary am nes, such as_pql yet hoxyl ated . di cocoamn et yl.at ed
di (tal | ow gRRPOFamtmSInE Pl ?et"’ﬁ‘é CafEd Gt ( r%ﬁﬁaf{)neg‘eaﬁja]tiggé 4l %%v b ¢

alkyhk@ningnd most preferably Cl . These quaternary compounds are
obtainable by the process of the present invention by
reacting a tertiary amine of the formula R.R,R;N with an alkyl -
halide of the formula R,X, where X is halogen and Ri, Rq, Rs
and Ry, have the same meaning as in formula I. Suitable
15 examples of the tertiary amines are di(tallow
alkyl)methylamine, (tallow alkyl)dimethylamine,
di (hydrogenated tallow alkyl)methylamine, (hydrogenated
tallow alkyl)dimethylamine, di{rape seed alkyl)methylamine,
(rape seed alkyl)dimethylamine, di(soya alkyl)methylamine,
20 (soya alkyl)dimethylamine, di(coco alkyl)methylamine, (coco
alkyl) dimethylamine, distearylmethylamine, stearyl-
dimethylamine, dilaurylmethylamine, lauryldimethylamine,
polyethoxylated primary amines, such as polyethoxylated
cocoamine, polyethoxylated {tallow alkyl)amine and
25 polyethoxylated (hydrogenated tallow alkyl)amine and
polyethoxylated secondary amines, such as polyethoxylated
dicocoamine, polyethoxylated di(tallow alkyl}amine and
polyethoxylated di(hydrogenated tallow alkyl)amine.
Other quaternary ammonium compounds that may be

30 formed by the procesé of the present invention have the

formula



QO her quat ernary anmoni um conpounds that may be 30 fornmed by the process
of the present invention have the fornmula 06 OCT 2004 6 RSR6R7N{ ( CPH2p)
(OA) zQ Ra where R5 and R6 independently is an al kyl group co t@i @J'Engml- 6
carbon atons, preferably 1-4 carbon atons and nost 5 pref erab@y P car bon
atons; R7 is - (CpH2p) (OA) ZQ Ra or a hydrocarbyl group with 1-22 carbon
atons, preferably 1-6 carbon atons, nore preferably 1-4 carbon atons and
nost preferably 1-2 carbon atons; Ra is aghydrocarbyl group with 1-22
carbon atons, preferably 8-22 carbon atons; Qis 10!9 9 -OCor -COor
-0- C-0 org, - o, .G 1,11 11,11 0 O O0pis anunber froml to 6,
pr ef er abl sz-‘%FFS%A{CEP?Z%?n%%Wm yl %{ne gr(gag wth 2 or 3 carbon atons,
preferably 2 carbon atons, z is a nunber between 0 and 50; R9 is Hor a 15

hydrocar byl group with 1-22 carbon_ atons and X- has the sange ani ng as in
fornmula |. weeredRRAnDb R« paepandantelly ors IR atELYR | FLRratt

branched. The pr.oduct f I.ngl e ~—c.al esdter quat s.
These are o%t%?%%rﬂea%?ﬁ%he‘8£%?%gggg'yofl tg‘hle&%%r&ejgler?t%%i“%vgﬁon by reacting a
tertiary apner<Pa9lyf of rutarRoR7Neotph2®, (0A) (ZMRA(OR) e aiky@ hal i de
of the formula R5X, where Qis -C (:29 -0.or -OC (:Oé . X i h%g_?ﬁgen and
R5 , R6 , mydrgearbpl apcdRdwithade 22h&adhnd RELRSgPASES . tabl e

exanpl es oft L ar i oh @ onfedid msdtd, coco
fatty aci d,c%’glf‘?%vé%‘?%y ré%?%j B‘g%frgg:%gtlgﬁeldqf St%?? aci d, so%a fatty acid,
4

ol ei ¢ aci dpmpateidbly Bedcsrbbruritomsci Reand aehijrdrerh oBERRe Wikibso
I ncl uded 1-22 carbon atoms, preferably 8-22 carbon atoms; Q is
10
e b
—0—C or —C—0 or —0—C—0 or ~N—C or _ﬁ—N

I i I I
0

Q
o
O
e

p is a number from 1 to 6, preferably 2-3, OA is an
oxyalkylene group with 2 or 3 carbon atoms, preferably 2
carbon atoms, 2z is a number between 0 and 50; Rs is H or a

15 hydrocarbyl group with 1-22 carbon atoms and X  has the same
meaning as in formula I. Ry and Ry could be saturated or
unsaturated, linear or branched. The products of formula II
include the so-called esterquats. These are obtainable by the
process of‘ﬁhe present invention by reacting a tertiary amine

20 of formula RgR,N (CpHap) (OA)}.Q-Re with an alkyl halide of the
Formula R:X, where Q is -C(=0)-0 or -0-C(=0), X is halogen
and Rs, R¢, Rs, Ra, P, OA and z have the same meaning as
above. Suitable examples of these tertiary amines are the
diesters of stearic acid, coco fatty acid, tallow fatty acid,

25 rape seed fatty acid, soya fatty acid, oleic acid, palmitic
acid or lauric acid and methyldiethanolamine. Also included
are the amidoquats, which are obtained in an analogous manner.
from a tertiary amine according to the above formula where Q

ia -N(Ry)-C(=0) or -C(=0)-N(Rs;). Suitable examples of these



are the am doquats, which are obtained in an anal ogous manner, froma
tertiary am ne according to the above fornula where Q is -N (R9) -C (=0
or -C (=0 -N (R9) . Suitable exanples of these 06 OCT 2004 7AL§Qgﬁ?ﬂﬁh

am nes are the am doam nes obtained fromN, N di net hyl propyl e iam and
a fatty acid such as stearic acid, coco fatty acid, tallow fatty acid,
rape seed fatty acid, soya fatty acid, oleic acid, palmtic acid or lauric
5 acid. Still another group of quaternary ammoni um conpounds that nay be
obt ai ned by the process of the present invention has the fornula 10

(GRG20 ﬁ%rt}w m:grgg%?\%;?hg é SHihes obtaindd rhemeNeach Y

i ndependen Zatb+c Is 3-50 and R5, R8 and X- have the
same’ meani N st lnpyeo ﬂl&ﬁmﬂlamaneraadyaaﬁabhyummt@nﬁthdésaﬁéeé§ﬂérquats

that are obtalnable the rp ess th esent i nvention _f.r tty 20
aci d esten@Qﬁdirq%ﬁ%a%H¥ E?ﬁi??lgﬁghyt??%?haﬁﬁpﬁn?ﬁgd gngEgn al ky
hal i de REX, S amd Reihagcilie psante feagkng ag ilaukeemul a
I11. Suitabl% exar%%sf%ﬁefgf@l es?er% o%fal ned fromtriethanol am ne or

et hox\d at ecadid et hanol ami ne and an acid selected fromthe group stearic 25
acid, coco fatty acid, tallow fatty acid, rape seed fatt atty
acid, oleic acid, %ﬁ%l%FQﬁ% PR PF I E?%Faﬁ¥m5%%%%%ﬁﬁdgowﬁ8¥ﬂﬁéy be
quat erni seq oy t F}E)é)(iﬁ?t?al:?édt@f PhESEPLCLEY eht | ORe apeeBeht! Hnveadiba the
types 30 nentione ove. For exanple, also tertiary am nes sel ected

has the formula

10 {(CH,CH,0}) oY

Rs-N"- (CH,CH20)n-Y X" (I11)
|
(CH;CH,0) o-Y¥
15
where each Y independently is H or -C(=0)-Rs, Za+b+c is 3-50
and R;, Rg and X~ have the same meaning as above. These
quaterrnary ammonium compounds are esterquats that are
obtainable by the process of the present invention from fatty
20 acid esters of triethanolamine or ethoxylated triethanolamine
and an alkyl halide RsX, where X is halogen and R:s has the
same meaning as in formula III. Suitable examples are the
esters obtained from triethanolamine or ethoxylated
triethanolamine and an acid selected from the group stearic
25 acid, coco fatty acid, tallow fatty acid, rape seed fatty
acid, soya fatty acid, oleic acid, palmitic acid and lauric
acid. |
The compounds that may be quaternised by the process
of the present invention are not limited to the types
30 mentioned above. For example, also tertiary amines selected
from the group consisting of di- and polyamines, alkoxylated

di~ and polyamines, 3-alkyloxypropylamines, alkoxylated 3-



fromthe group consisting of di- and pol yam nes, al koxylated di- and

pol yam nes, 3-al kyl oxypropyl am nes, al koxylated 3 06 OCT 2004 8

al kyl oxypr opyl am nes, N-(3-al koxypropyl)-1, 3- propanedi am nes, befﬁg@}ed
N (3-al koxypropyl) -1, 3-propanedi am nes, anm doam nes and am no aci may
be quaternised. The only requirenent is that the conpound to be

quat erni sed should 5 contain a tertiary am no group and no primary or
secondary am no groups. The al kyl halid& used as the quaternising agent
is preferably methyl chloride, methyl bronide, ethyl chloride or et hyl
brom de, amdkninxxnnﬁnyk&mynmeiHyf(ahabkoueperylhelfbkpbmpﬁgeéxéﬁﬂpé§,are

illustrativ t.h and _sho not_be construed as limting
thereof - BT SFeR Bl T KREEPEPBRLL oF A PRORROPAE IR Bl anet er o
0.01 m fildnBichoMdihed aﬂzfrémﬂ?&kaagdsomﬁg%enﬁuaéeghﬁgédwwmsahug rings,
was used for the continuous reaction of our di (hydrogenated tallow

al kyl ) met hydegrdiveniesdpricpdriivit thxt cospoiing hethgl qeaterndeedTrbouddct ant
tertiary am ne/,nmethyl hIorlde nol ar_rati

o B | o B e 0, S 100 R S R0 SpFindr Y kg 3a2eY)

t he quat er aihS3d Oh@% reactor tenperature was kept at 100C and the'
reactor pressure was 20 bar. The resulting product was depressurized and

collected in a heaflbg aé&@@shﬂiﬂﬂ?tﬁﬁ@@n@#l%@& @@@t@@@usvmghaaeeénaénser
e, CXCeSeARY) A NS08 RRHLPHEGPAe D LEROICRoRA
quaternaFYe@mnbhtﬁmﬁlalequai&i \Aﬁfst97p5@feifﬁlelyde§thym Phddudtevas obtai ned
'n g form ol a e Yol 1oming champos Rad" PRV ke BB BRE 2
invention, and should not be construed as limiting thexeof.
Example 1
A 0.4 1 tubular reactor with an internal diameter of
0.01 m, filled with an inert packing consisting of glass
15 raschig rings, was used for the continuous reaction of 68
g/hour di(hydrogenated tallow alkyl)methylamine/isopropanol
mixture with methyl chloridé. The ieactant tertiary
amine/methyl chloride molar ratio was 1:1.6 (MW amine = 523)
and the isopropanol content was 15% counted on tertiary
20 amine. During the quaternisation the reactor temperature was
kept at 100°C and the reactor pressure was 20 bar. The
resulting product was depressurized and collected in a heated
glass round bottom flask equipped with a condenser. The
excess amount of methyl chloride was remeved by nitrogen
25 purging. At a residence time of 3 hours the tertiary amine
conversion to the quaternary ammonium chloride was 97.5%. The
desired product was obtained in the form of a yellow clear
liguid solution above 70°C.
- Example 2
30 - The same equipment as described in example 1 was used

for a continuous reaction of 102g/hour diester of stearic

acid and methyldiethanolamine/ethancl mixture with methyl



30 The same equi pnment as described in exanple 1 was used for a continuous
reaction of 102g/ hour diester of stearic acid and

met hyl di et hanol am ne/ et hanol mi xture with methyl 08 OCT 2004 9 ghjcor igle at
100C'and 20 bar. The reactant tertiary amne/nethyl chloride nolar ratio
was 1:1.6 (MWam ne = 598) and the ethanol content was 15% counted on
tertiary amne. At a residence tinme of 2 hours the tertiary am ne
conversion to 5 the quaternary ammoni um chl ®ride was 97% The desired
product was obtained in the formof a slightly yellow clear liquid

sol uti on abatac#i@e aSExarg e Jarkhe2 8 abar eqihpnesdciasnideserthedyi n exanple 1

was used 10 f.or cont.i nugus reaction of 68g/ hour diestg&gof stearic a?id
and net hyl difdifs{Aeiivde G IRR HHPLleh BRFHR s 1bok anfMsampge =Thad

reactant terliqny, AURE/HE! ot O h4e 8L aonldld on WaSrLidry &MHHET A
598). At a Fégﬁéghce ?ﬁﬁ% of énﬁ%trs t he ter??éﬁ%ﬁa%?ne %o%vgis%on to tﬁe
quat er nary amesiidente cHher icke vdso@6. LW ttes ricpre ssmihe atbonmesaibdnctent
et hanol. was_added to the product in order to obtain the dgsited ‘activity,

wher eaft er tHE FUREERTAG Yo RCW D I FIdRtRF Othi oFi@ledRaLT PEnBYRAEY
ni trogen purgizNgt ey r tof VA | ' ecigLm 95 nRia
slightly yefﬂﬁgwgti:)l -égr%eﬁi g-llﬁli 3:%&2)0 o) uotfl' onssa%%/%%%é%g‘?m?e 4 Theqs%ame
equi pnent asodesdopinbattore a0zl e | was used for a continuous reaction of
1069/ hour di (coco agkg_lg%’get yl  amne with nmethyl chloride at 100C and 30
bar. The reactant 2 x Fa_ y am ne/nethyl chloride nolar ratio was 1:2.35
(MV am ne = 397). fheaghfiel deNGpnidde f doNAMed e SBidhmFly 1 afddeused
conversion to the quaternary amoni um chloride was 980. After . ‘
depr ed8uri z&PFoR EPREABLOWSS rad¢dda™ ahé §a/duutt dipster of stearic acid

and methyldiethanolamine with methyl chloride at 100°C and 35

bar. The reactant tertiary amine/methyl chloride molar ratio
was 1:2.5 (MW amine = 5958). At a residence time of 3 hours
the tertiary amine conversion to the guaternary ammonium
15 chloride was 96%. After depressurization sufficient ethanol
was added to the product in order to obtain the desired
activity, whereafter the remaining excess amount of methyl
chloride was removed by nitrogen purging. The desired product
was obtained in the form of a slightly yellow clear liquid
20 solution above 70°C.
Example 4
The same eguipment as described in example 1 was used
for a continuous reaction of 106g/hour dif{coco alkyl)methyl
amine with methyl chloride at 100°C and 30 bar. The reactant
25 tertiary amine/methyl chloride molar ratio was 1:2.35 (MW
amine = 397). At a residence time of 2 hours the tertiary
amine conversion to the guaternary ammonium chloride was S98%.
After depressurization ethanol was added to the product in
order to obtain a solution, whereafter the remaining excess
30 amount of methyl chloride was removed by nitrogen purging.
The desired product was obtained in the form of a slightly

yellow clear liquid solution above 70°C.



order to obtain a solution, whereafter the remaining excess 30 anmount of

nmet hyl chl ori de was renoved by nitrogen purgi ng- The desired product was
obtained in the formof a slightly yellow clear Iiquid solutigpg gahoyg 70C.
06 OCT 2004 10 Conparison 1 The sane equi pment as described in exanple 1
was used for a continuous reaction of G8g/hour diester of stearic acid

and net hyl di et hanol am ne/ i sopropanol m xture with nethyl 5 chloride at 100C
and 20 bar. The reactant tertiary anine/mePhyl chloride nolar ratio was
1:1.2 (MNVamne = 598) and the isopropanol content was 15% counted an
tertiary amne. AtCempasidencd tinme of 3 hours the tertiary amine

conver si on to t he qﬂgternaryﬁaﬁﬁl&ga%%: relfde 3.%10/9&?[83“ 1%0@%453%(2%

The sane equi pment a%€ dedCfi toht'i NUOUS

reaction. of éﬁgéhEHﬁyﬁhﬁéﬁﬁrr@EC@E%HWdIiﬁ#g?hdﬁfjdlester of stearic acid
met hyl di et hanol am ne/ 1 sopropanol mxture with methyl chloride' at 100C and

7 bar. The anacmanmyléuetaa;nolama,mafe/ammwétrmﬂ oviixtalne vtk e tehydas 1: 1. 6

(MVanine = 6 and_t han I ont ent S 15@600 e rtiary

ami ne. 3 At f‘éé?‘%n@é ?‘Eﬂe oft urPE - héﬁ%/‘?eﬁ‘ala&%?r'amtr?g:tg%n%}gr sion to
the quat er ngpyn @pHEEh M éﬁhgﬁ:ha@ ma%%at@@“rmry gon 3 2@mThansese- 598)
equi pnent as described in exanple 1 was used for a continuous reaction of

68g/ hour d|Qsdeth©flS©E§PP@naﬁdCO@E@WW(ﬂﬂﬁI%ﬂﬂﬂQQﬁﬂﬁ?QMQH1qﬁ%@%ﬂrhhlor|de
o 100C 2020y b A0E-ERGHAN ciFl L AR I  Gumlar
tertiary anidevepsverstonthe t;bat@tmhmynajmoammmmOmJﬂeomm @%. 890. In
Exanpl e 3 a conversion of 96% was achieved with a nolar ratio of only
1: 2. 510 Comparison 2
The same equipment as described in example 1 was used
for a continuous reaction. of 68g/hour diester of stearic acid
and methyldiethanolamine/isopropancl mixture with methyl
chloride at 100°C and 7 bar. The reactant tertiary
15 amine/methyl chloride molar ratio was 1:1.6 (MW amine = 602)
and the ethanol content was 15% counted on tertiary amine. At
a residence time of 3 hours the tertiary amine conversion to
the guaternary ammonium chloride was 88%.
Comparison 3
20 g The same equipment as described in example 1 was used
for a continuous reaction of 68g/hour diester of stearic and
methyldiethanolamine with methyl chloride at 100°C and 20
bar. The reactant tertiary amine/methyl chloride molar ratio
was 1:4 (MW amine = 598). At a residence time of three hours
25 the tertiary amine conversion to the guaternary ammonium

chloride was 89%. In Example 3 a conversion of 96% was

achieved with a molar ratio of only 1:2.5.



06 OCT 2004 11 CL Al MS 1. A continuous process for manufacturing a
quaternary ammoni um conpound by reacting, at a tenperature of from5DC 5
to 140C, a tertiary am ne and an al kyl halide characterised in%hbﬁt[mﬁe
reaction is perfornmed in a tubular reactor containing intern£I tha% are
pronoting plug-flow behaviour: at a ptessure from 12 to 65 bar and '
sufficient to keep the alkyl halide dissolved in the reaction m xture, the
nolar 10 ratio betmeen the tertiary amne and the al kyl halide being from
1:1.3to 1:2.9. 2.4 %%Q?Qﬁs according to claim1l characterised in that

the pressure is fron1 bar and the nolar ratio between the tertiary
am ne and the alkyl halide is i.;1.4 to 1:2.7. 15 3. A process according to
claim1l-2 characterised jn that the reaction ntxtgre S, exceEt for the

Calkyl halile, frde GOBARBPYENPEOCESSALRY oRRBULACEYFAPE 2 GUBTF S RETY
characteri P{.&S 0,b @%%ﬁ di ng

toclaim1l :gpgg?%rgéﬁﬁd 59 é?tPag'aFE F %%I gaﬁgrgé?ﬁﬁl chl ori de,

met hyk brommckﬂmﬁc eahWérthhmyldminé aAdpancaikyacm@mmdq;dhnnﬂqhanibéﬂ :

Characterised .in that t he uaternar anmoni ym conp has the formul a 25

30 RLR2R3 tb@'ﬁ %Ch on, éSaPr%é ; 5@% 9T, - 22

cont ai ni ngo % £Prats) PRaETaRe Pﬁ%&“‘*%% f@’%ﬁﬁ eneoxy
group\MttaﬁianpfbsﬁubanEHOmnEZahd $5i bax 824 @&ﬂﬂiExEMh4to keep the .
_ alkyl halide dlssolved in the reaction mixture, the molar
10 - ratio between the tertiary amine and the alkyl halide being
from 1:1.3 to 1:2.8.
2. A process according to claim 1 characterisad in that
the pressure is from 15 to 55 bar and the molar ratio between -
the tertiary amine and the alkyl halide is 1:1.4 to 1:2.7.
15 3. A process according to claim 1-2 eharacterised in
that the reaction mixture is, except for the alkyl halide,r
free f£rom solvents.,
4.  A-process according to claim 3 characterlsad in that
the pressure is 30-50 bar,
20 5. A process according Eé claim 1-4 characterised in
that the alkyl halide is methyl chloride, methyl bromide ox
ethyl chloride.
6., A process according to claim 1-5 ¢haracterised in

that the quaternary ammonium compound has the formula

25
RaRzRaRN* X7 (I}
where R, is a hydrocarbyl group containing 1-22 ‘carbonp atoms;
R; and R; are the same or different hydrocarbyl groups

30 containing 1-22 carbon atoms or 3 group (A0),H, where A0 is

an alkyleneoxy group with 2 or 3 carbon atoms and y is a



5 number between 1-50; R4 is an al kyl group containing 1-4 carbon atons
.and X' is a halide anion. 7. A process according to.claim1l-5 characterised

in. that the quaternary anmoni um conmpourg has the fornul a RORBRICTC200R)
(DA) QRa X (11) where R5 and Ra independently is an al kyl. group

containing 1- 6 carbon atonms; 97 is - (C BZ) (CA) =Q Re or a hydrocar byl

group 10 with 1-22 carbon atonms; Re is a h ocar byl hyl,22
carbon at opemb&ri bet@eenod -56-i0 Rer 1802 & é}’s- Brov cﬁpg%fo}r%éo plis a

nunber from1l1l to 6, OA i -oxyal k g with 2 or 3 carbon atoms‘ z
is a nunbeFaBEPRedto8Sa g‘dS% % : ﬁhﬁ@ﬁe Eﬂ%ﬁydrocar byl grc:;lap t h 1 22
carbon atoms, and X" I_%&ebbea&@ﬂs&dri&@mmg s dimn 1-Gr mhlayact og n'lr

process according to cI aim1-5 characterised in t hat tl’ﬁ:( rnary
anmmoni um cammmwmmwwnda %W %20) f--Y X

(rrr) 1 (CHZCHaO G Y . 25 where each Y independently is Aor -C(O--, Eadbfo
is 3-%0 and R5, Ra and X' have the same neaning as in formula 11 ip claim

[ | ReRRAT (CoHzp) (OAYQ-Rg X (TT)

where Re and R¢ independently is an alkyl group containing 1'-_-
6 carbon atoms; R, is - (CpHzp) (OA)}:Q-Ry or 2 t}y_c;r'ocarbyl_group
10 with 1-22 carbon atoms; Rs is a hydrocaxrbyl group. with 1-22

o carbon atoms; Q is

p is a number from 1 to 6, OA is an oxyalkylene groun w:.th 2

or 3 carbon atoms, %z is a number between 0 and 50; Rg is H or
- 15. a nydrocarbyl group w;u'-.h 1-22 carbon atoms, an-dlx has 'the

same meaning as in formula I in claim 6.

B. A process according to claim 1-5 chaructarised in

that the gquaternary ammonium compound has the formula

20 (CH2CHZ0) o -¥
Ry-N*- {CH,CH0) »~¥ X (III)
|
(CH,CHa0) -Y
25 |
where each Y independently is H or -C(=0)-Rs, Zatb+c is 3-50
and Rs, Re and X~ have the same meaning as in formula II in

claim 7.



