1 Method for producing anm nocarboxylates |ow in by-product The
present invention relates to a process for preparing _

am nocar boxyl ates proceeding fromthe amnes 1 and 4 by enploying a
reaction sequence conposed of ethoxylétion 5 to the anmino al cohols 2
and 5 and subsequent oxidative dehydrogenation to the corresponding
anmi nocar boxwieth@sfoBpraagtify Afiabca R pBles IdhR b%l[%&!ulct metal or alkaline
earth netal salts of the conpl exing agents DA . .
(et hyl gl ycinedi acet.ic acid), EDTA (ethyl enedi am netetraacetic acid)
or GLDA (gl UP&RISSAUPENEPRERSIodreness for prrRpatineamisesalkonylatasaudjeedig
NH, L\ XOH X09grihe anines CROK 4RyHREDON 2@atfjoRseldéribé carhptiadUNeNtkiiafN
OH OH OH5XOHX@2Gmind\BlcoRdR™Nand 5 and subsequent oxidative dehydrogenation to the

corresponding aminocarboxylates 3 and 6 (for example the alkali metal or alkaline
earth metal salts of the complexing agents MGDA {methylglycinediacetic acid), EDTA
(ethyienediaminetetraacetic acid) or GLDA (glutamic acid diacetic acid) or the free
acids thereof).
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R = alkyl, alkenyl, alkynyl, aryl, aralkyl, alkylenecarboxyt, hydroxyalkyl, hydroxyaralkyl, alkylenesulfonate

CO0X
-~ NarCO0X here A= C1 to C12 alkylene bridge or a chemicat bond
cooX
R'= COOX, CH0H
15 * = alkylene
X = alkali metals or alkaline earth metals, preferably sodium and poiassium

N=1-10

The ethoxylation of amines is performed on the industrial scale, typically at
temperatures greater than 120°C. For instance, ethanclamines are prepared

20 proceeding from ammonia (solution of 20 to 30% by mass in water) and ethylene oxide
at temperatures around 150°C and at pressures of 30 to 150 bar (H.-d. Arpe,
Industriefie Organische Chemie [Indusirial Organic Chemistry]). N-Alkylethanolamines
are even prepared at temperatures up o 170°C (Ullmann's Encyclopedia). WO
98/38153 describes the ethoxylation of ethylenediamine in isopropanol as a solvent

25  with 4 equivalents of ethylene oxide at standard pressure and a reaction femperature of
140 to 180°C. The corresponding ethoxylation in pure substance Is described in US
3 807 745, at somewhat lower temperatures of 120 to 130°C.

The oxidative dehydrogenaiion of amino alcohols with alkali metal hydroxides is
30  typically performed under pressure and at temperatures of 140 1o 220°C using copper



n COOX - \H2X00C X00C) 10456 R = al kyl, al kenyl, al kynyl, aryl,
aral kyl , al kyl enecar boxyl, hydroxyal kyl, hydroxyaral kyl ,
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20 ltis therefore an object of the present invention to provide a process which does not
have the disadvantage mentioned, i.e. which affords an end product with a low
by-product content and in which operations fo purlfy the end product and/or
intermediate are dispensable,

25  This object is surprisingly achieved by the process according to claims 1 to 10

According fo the invenijon, the object is achieved by a process for preparing
aminocarboxylates, in which, in a first stage, an amine is ethoxylated at a reaction
temperature in the range from 30 to 100°C to give an alkanclamine, and the

30  alkanolamine thus formed is dehydrogenated in a second stage oxidatively to give an
aminocarboxylate, where the salts which form can also be converted o the
corresponding aminocarboxylic acids.

Preference is given to a process in which the amine is selected from the group of the
35 amines of the formula 1 or 4
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10 isol ated reports about conversion over noble netal systens (e.g.
EP 0 201 957). A problemin the preparation especially of conplexing
agents such as MGEDA (net hyl gl yci nedi acetic acid), EDTA

(et hyl enedi am net et raaceti c acid) or G.:F,)A (gI utam c acid diacetic
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bond R is COOX or CHZO—L
COOX

AN _COOX

R = CoOoX

where A = a C1 to C12 alkylene bridge or a chemical bond.

20 Particular preference is given to a process in which the amine is selected from the
group consisting of alanine, glutamic acid and salis thereof, and ethylenediamine.

With regard to the process parameters, there are preferred embodiments. Preference
is thus given to a process in which the reaction temperature in the first stage is in the
25  range from 40 to 80°C, preferably in the range from 60 to 80°C.

With regard to the temperature profile too, there are preferred variants. Preference is
thus given to a process in which the reaction temperature in the first stage varies by
less than 60°C, preferably by less than 40°C, over the reaction time,

30
The performance of the process as a batchwise, semibatchwise or continuous process
is preferred. A process in which (at least) one reactor selected from the group
consisting of stirred tank reactor, loop reactor and tubular reactor is used is particularly
preferred,

35 Thisis possible using various reactor models such as stirred tank reactors of various
designs, loop reactors (gas circulation reactor, plunging jet reactor, jet nozzle reactor or
high-loading packed column) or tubular reactors {(gas phase-free or with gas phase).



R'-is an al kylene radical, X is an alkali metal or alkaline earth
metal and 10n is from1l to 10. Ris nore preferably relatively |ong
al kyl or alkenyl radicals of C to 030 alkyl and 02 to 030 al kenyl,

al kyl enecarboxyl ates or el se al kyl enesuffonates, hydroxyal kyl or
hydroxyaryl groups and doubl e al kyl gl yci nedi acetic acids such as

di am nosuccinic acid 15(A = "chem cal bond") or diam nopinelic acid
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preference is given to those processes in which there is no apparatus for removing
20  substances with boiling points greater than 200°C (at standard pressure), on the basis
of different boiling points, between the first and second stages. This is simpler in

apparatus terms and hence saves one process step with comparably good end product
quality.

25 Particular preference is given to a process in which the end product too is not purified
further, but is used directly in the corresponding applications, for example as an
additive for industrial cleaning formulations for hard surfaces of metal, plastic, coating
material or glass, in alkaline cleaning formulations for the drinks and foods industry,
especially for bottle cleaning in the drinks indusiry and in apparatus cleaning in dairies

30 in breweries, in the preserves industry, in the bakery industry, in the sugar industry, in
the fat-processing industry and in the meat-processing industry, in dishware cleaning
formulations, especially in phosphate-free compositions for machine dishwashing in
magchine dishwashers in the household or in commercial premises, for example large
kitchens or restaurants, in bleaching baths in the paper industry, in photographic

35  bleaching and bleach fixing baths, in pretreatment and bleaching in the textile industry,
in electrolytic baths for masking of contaminating heavy metal cations, and also in the
field of plant foods for remedying heavy metal deficits as copper, iron, manganese and
zinc complexes. in principle, use is advantageous anywhere where precipitations of
calcium, magnesium or heavy metal salts disrupt industrial processes and should be

40  prevented (prevention of deposits and encrustations in tanks, pipelines, spray nozzles
or generally on smooth surfaces), and also for stabilization of phosphates in alkaline
degreasing baths and prevention of the precipitation of lime soaps, in order thus to



conductivity coefficient greater than 5 WK*mis particularly
suitable. "Essentially" neans that nore than 50% preferably nore
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the range from 140 to 240C, preferably in the range from 150 to 210C
and nore 10 preferably in the range from 160 to 200C. The pressure is
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kg of waber candngdm xed with 1.578 kg (20.00 nmol) of 50.7% by mass
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autoclave was emptied In this way, 15.597 kg of aqueous reaction discharge were
obtained as a ciear, colorless, viscous solution.

30 328 g (1.03 mol based on alanine) of this crude produce were initially charged with
197 g (2.46 mol) of 50% by mass sodium hydroxide solution, 18 g of water and 45 g of
Raney copper (from Evonik Degussa GmbH) in a 1.7 | autoclave (2.4610 material). The
reactor was closed, nitrogen was injected to 5 bar, and the reactor was then heated to
180°C within 2.25 h. This temperature was held for 16 h. The stirrer speed over the

35 entire experimental duration was 500 rpm. The hydrogen which formed was removed
continuously through a 10 bar pressure-regulating valve. After the end of the
experiment, the reactor was purged with nitrogen at room temperature, the reaction
discharge was diluted with 484 g of water and the reactor was then emptied. The
product was obtained as a clear, colorless, viscous solution. By means of HPLC, a

40  yield of methylglycine-N,N-diacetic acid trisodium salt (MGDA-Nas) of 92.0% of theory
based on alanine used was determined.
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16 h. The sPa§sd&y SSQé\iastdﬁT@”B'Qe‘énu re experinmental duration was

500 rpm The hydrogen Whl ch formed was renoved continuously through a
10 bar pressumpaiaggidakipng val ve. After the end of the experinent,
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af ter appr opistambe ab Beldat, Zalldwidh, viscdiistsbRgen was i njected to 1 bar.
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viscous sol WdeRRwas closed, nitrogen was injected to 5 bar, and the reactor was then heated to
190°C within 2.25 h. This temperature was held for 16 h. The stirrer speed over the
entire experimental duration was 500 rpm. The hydrogen which formed was removed
40  continuously through a 10 bar pressure-regulating valve. After the end of the
experiment, the reactor was purged with nitrogen at room femperature, the reaction
discharge was diluted with 424 g of water and the reactor was then emptied. The



10 328 g (1.05 nmol based on al anine) of this crude produce were
initially charged with 208 g (2.60 nol) of 50% by mass sodi um
hydr oxi de solution, 39 g of water and 45 g of Raney copper (from
Evoni k Degussa GthD inal?7]1 autoclage (2.4610 material). The

reactor was cIo tr ected to 5 bar, and the reactor
was t hen heBP8E W@‘b’ fﬁ%ﬁ@%%ﬁ%%ﬁ%a dﬂgssh ViSRS SOEnm YAt thCe nreriteras fd
for 16 h. TeROVEEsiony @Me@ﬁ@wﬂl&ﬂmﬁmH‘éN@Rqeh@am pisofivmrsel(MEGIRatadaf was
500 rpm Thenihydatigsthash iedsed on rRfineasSed @EOYSEmEMEE. | nuousl y through a
10 bar pressure-regulating valve. After the end of the experinent,
the reactor was purged with nitrogen at roomtenperature, the
reaction discharge was diluted with 403 g of water and the reactor
was then enptied. The 20 product was obtained as a clear, colorless,
vi scous solution. By nmeans of HPLC, a yield of

met hyl gl yci ne-N, N-di acetic acid trisodiumsalt (M3DA-Na3) of 91. 3% of
theory based on al ani ne used was determ ned. Conparative exanple: 25
267 g (3.00 nol) of alanine were suspended in 159 g of water and

adm xed with 240 g (3.00 nol) of 50% by mass sodi um hydr oxi de
solution. The resulting m xture was charged into a 2.5 | autocl ave
(1.4571 material) and, after appropriate inertization, nitrogen was
injected to 20 bar. Subsequently, 291 g (6.60 nol) of ethylene oxide
were netered in at 140-145C within 5 h, and the m xture was stirred
at this tenperature for 30 a further 2 h. After the renoval of the
unconverted residues of ethylene oxide, the autoclave was enptied. In
this way, 930 g of aqueous reaction discharge were obtained as a
clear, yellow sh, viscous solution. 322 g (1.04 nol based on al anine)
of this crude produce were initially charged with 35 208 g (2.60 nol)
of 50% by mass sodi um hydr oxi de solution, 40 g of water and 45 g of
Raney copper (from Evoni k Degussa GrbH) in a 1.71 autoclave (2.4610
material). The reactor was closed, nitrogen was injected to 5 bar,
and the reactor was then heated to 190C within 2.25 h. This
tenperature was held for 16 h. The stirrer speed over the entire
experinmental duration was 500 rpm The hydrogen which fornmed was
removed 40 continuously through a 10 bar pressure-regul ati ng val ve.
After the end of the experinment, the reactor was purged with nitrogen
at roomtenperature, the reaction discharge was diluted with 4249 of
wat er and the reactor was then enptied. The 8 product was obtai ned
as a clear, colorless, viscous solution. By HPLC, in spite of ful
conversion, a yield of nmethylglycine-N Ndiacetic acid trisodium salt
(M3DA- Na3) of only 74.4% of theory based on al ani ne used was
determined. 9 Cains: 1. A process for preparing am nocarboxyl at es,
in which, in a first stage, an amne is ethoxylated at a reaction
tenperature in the range from30 to 100C to give an



5ai kanol am ne, and the al kanol am ne thus fornmed i s dehydrogenated in
a second stage oxidatively to give an am nocarboxyl ate. 2. The
process according to claiml1, in which the amne is selected fromthe
group consisting of alanine, glutamc agid and salts thereof, and

et hyl enedi ani ne. 10 3. The process according to either of clains 1
and 2, in wii¥R>the reaction tenperature in the first stage varies by
| ess than 60C over the reaction tinme. 4. The process according to any
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process accor di AgJe oxidativelyfio givapmaminpcarBoxytate.whi ch t he react or
consists essentially of a material with a thermal conductivity

coefficientogre M, 250 T ocess accor di to any of
clains 1 t02"6, ?b\g\é\ﬁ}:%r&tca%r%gt%%& 1d,fln {aﬁlglpheraﬂmes’?zﬁ@cﬁeg?"g@ t8e gEyP
fromprotic andPEFIBY gralaffnes glulniepojd Apd salg therers, sidodiedenedierinali ng
to any 8 claims Ito 7, in which the al kanolanmine forned in the first
s]EagF is d(lah.%/drg;g@p@tﬁmg_aibcﬁrembkd’eith%%&laiﬂi@&&ﬁQPiﬁ%ic@ﬁﬁé’Fé%'gﬁ% Eg any
of clains 0 i - nat.i.on performed With a
catal yst whi ch cgr#ﬁﬁtseéﬁgeﬁegﬁaﬁgsg%ﬁeﬁ%ﬁs&%ewa céoicd . ?r&ﬁ‘? {97619+ WL
consisting of: Cu, Fe, Co, N, Zr, H, Ag, Pd and Pt. 3510. The
process acctrdi e piocessyecotrdiog & any of clamD] td 3) whithdhpsrivemdT 4s gont ent
in the dbrect pbaidudte gbmidaehaRe@ndorghage grécds€Ss than 1% by mass,
based on the mai n product.

5. The process according to any of claims 1 to 4, in which a reactor selected from

the group consisting of stirred tank reactor, loop reacior and tubular reactor is
used.

20

6. The process according to any of claims 1 to 5, in which the reactor consists

essentally of a material with a thermal conductivity coefficient greater than
5 W/K*m.

25 7.  The process according fo any of claims 1 to 8, in which the solvent of the first
stage is selected from protic and/or polar aprotic solvents.

8. The process according to any of claims 1 to 7, in which the alkanolamine formed
in the first stage is dehydrogenated directly.
30
9, The process according 1o any of claims 1 to 8, in which the dehydrogenation is
performed with a catalyst which comprises a metal which is selected from the
group consisting of: Cu, Fe, Co, Ni, Zr, Hf, Ag, Pd and Pt.

35 10. The process according to any of claims 1 o 9, in which the NTA content in the

direct product of the second stage is less than 1% by mass, based on the main
product,



