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pmie;ectsaalisxyl ates or am nopol ycar boxyl ates, such as

et hyl enedi am netetraacetic acid (EDTA), whi ch are
frequently used as conplexing agents in detergents

f bhe dreansioa, relgtes btpoaegfroﬁ@l%lf@f PFeRArng 9wnPyneroduct, light-color

dﬁ@i ty ofib-NNEYReSR ‘é&da{rff(&kélia?ﬂé@ ls%ltﬁwahnitheb)ﬁyérB@sm of
g& N, N-d| cetic acid derlvatlves such as

C}RﬁHé\‘ aRFtBP'HH%tl c acid (M3DA) which is
nont oxic 15 and readily bi odegradabl e. The use of MZDA

aEH% mm%é%}/p%%gﬁ%éﬁaﬁ S rp'&]}g@ﬁ&%) o %ﬁnnq) g%éé%&)ﬁgt%g such

Was ActbyieaediamineteiragSetis, S48 QE@TALForWhmemenérequently used as
pE&ﬂél@ilrgrhsg%ﬁﬁ, |h%e% ?ﬂ;‘ut@%r alhlirgédaé?@t& |e onl¥ to a minor

deri nds are e on t
i HagreedOal 'ngmﬁ@guaétemaéﬁ% i REPVistRC by thst gtyﬁ@eﬂ\bbirca%%ea'c acid
| BbeVaiRsH, adRH. as? theligiflydirfe-RINeBRCESE Byldr(GﬁEIDAﬁg/hlch is nontoxic

m nodi gcetonitrjle th ac e .an droc nic ..
L B Pty BiRatadebt, Hhetef o MAPR AN HaRted PRGN dRaceti
hydadoa;ewnanveaci id, dederdemtb k andnethhiy drsghineses ofiret hdescribed in

'T‘WBYA' ﬂ/ﬁ@iﬂegh %gﬂiéréﬁg)e %eﬂgfléh onc %'f‘ the Iglycine-

i nternmedl at e

tﬁbNﬂqC%@u%qusQﬂrwafmeswmm dzslalnﬁs R'§eMagdp a@Hhevx@e'd of the
hiirglividdaPéy ith6disl steps en@ BUiity iof the idBMIBdIieinsdliabed as an

i nternedi ate and used as a pure substance in the
hydrol ysis step which follows. A problemin the
hy&EDAy i spreparat kb gleactime nintimodiasehririt adtht avetalddhyde and

i %& E)(e{nﬁlgﬁﬁnw aIPIluf‘P‘a'nln%“rtnlg%\ﬁtﬂ%ﬁll\ia?ﬁyﬁg??\darly]ﬁ?(;c‘ygﬁc acid,

emandi n
s@BQt&'HaU'ﬂ@' G‘Mdf@%ﬁmfébe dﬂeé@d@b/%tﬂ? ert@’at'fliei MaDN) gbtained as an

C%&@rniéfdlldm% iR hYdrekigs §5IHﬁ<§r’1 mmamg@tr&oaruﬁ\ 640t of MGDA.
p:i\r tolr el'rI t%r ag gpe! ﬂ gh ﬁ\%%A yle?d and p;urmgs? }\/IB%ePE ?smlstorlateg as an

intermediate and used as a pure substance in the hydrolysis step which follows.

A problem in the hydrolysis of alkylglycinenitrile-N,N-diacetonitriles is their thermal
lability, especially in an alkaline medium. The sterically demanding alkyl
substitution promotes dissociation reactions. In the case of MGDN, primary
dissociation products are in particular cyanide, acetaldehyde, iminodiacetonitrile
(IDN) and formaldehyde. Under alkaline conditions, hydrolysis or other side
reactions can additionally in particular give rise to the following by-products (in the
form of sodium or potassium salts): iminodiacetate (IDA), nitrilotriacetate (NTA),
carbonate, acetate, formate, glycolate, lactate, glycinate or alaninate. Cyanide is
acutely toxic. NTA has been described as nephrotoxic. Cyanide and acetaldehyde
tend to polymerize and can form colored by-products. Acetaldehyde can
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(DN). and fornmal dehyde. Under al kaline conditions,
hydrol ysis or other side reactions can additionally
in particular give rise to the follow ng by-products

(blf‘oédg%ee%m@ of sodi um or potassiumsalts):
i mnodi acetate (IDA), nitrilotriacetate (NTA), 35

carbonate, acetate, formate, glycolate, |actate,

al |naeor al ani nat e. e is cutely toxic. NTA
PadSuRely e FrBls Biioagtis Bedamie e gl s o broduo
a@fethakawlehyéiﬂydrblgsid drompoibyneri ze and can form col ored

by- products. Acetal dehyde can B04/1083PC

| B/ XS/ el s/ arw cd PF 0000056675/ Ab -2- additionally, as

aU®sd, 849,950 disniosesetite, preparation nhrethytglyaiiesiiddeliaeis @yf reacting

b@%g&% f@fr%gwgﬁlgl ﬁogg@wﬁ#}&%?gﬁrzﬁgﬁ{&b%&% AR alkaline
nﬁycﬁylygsyﬁ,thg@@Bﬁgly@nng@a@ptgwtrﬂe@ﬁuﬁﬂw fogned as an intermediate
abvﬁh%oéihﬁﬂh*tﬁ@kn&é lsblandn tﬁarhpar@%@,ebw%umedwdam 9 GMedtiueed at

aC| dr ol ysj .
51 70 mbeimsltB afyes HORBIGORGP Fogg. Sifred at 40°C for
i Btrmnmmbﬁuervuytdﬂrrsadnrthﬁr by%‘@(iodensmleuslhom thedtydrolysis, by-

MBS i3 gl D el P e Bieya R ER Pl T on,

sti rred at 40C for 3 h and subsequently stirred

leE RETob ct ptnd | (/erﬂfﬂ) ttggﬁoﬁdé‘a dr&és@%héfr‘ébg i é)%gbﬁﬁroduct,

products are orms a not 1 nconsi der abl ree
fb@hté,@&ﬁﬂ%hﬂﬂ*ﬁc'”ﬁ“ Ndliaghtaddj ect of the invention to
provi de a process for prepari ng | ow by- pr oduct,
I Lght -col or ne- N, N-di acetate. 15 The obj ect
| TRECHHIRI ol B everol s BB e BEepRRg oy G (ol
in@ﬂllhylgiymm N, Nelidvetigl acid netaMaN- dietatesalt yciatkaline hydrolysis of
t H({]y% hecﬂ? rlltn%alcr:)mpy?l% 'ﬁ%l ét@ﬁs MXH@ Qé(?fltﬁ'nﬁe g% to (f)

yci nedi acet oni t conprising t
t he sequence (a) to (f): (a) mxing of

et hyl gh y%.amgloawtmgn é.hécﬁadéimme w@bwwawﬁeahskalkan at a
at a 20terrB tur %E 30C, (b) allowing t
aqueous al'RRPFIRLr ﬁ/@gﬁl

Lf%'penm on to react at a
tenperature in the range from 10 to 30C over a period

of froggg 5111 \tNRgl ﬁ% Oqbgoésorarﬂaﬂnéollﬂ%tdl\f’rbuséén&&) to react at a

al | ow From st
t enper at ut@mMparaie in Fr@nf@égq? fr@m Hbtqfép *LoTyed @grer @dp:éffroguo 1to
of from 0.ib # & t&6n B;solution:

(c) allowing the solution from step (b) to react at a temperature in the
range from 30 to 40°C over a period of from 0.1 to 10 h;

(d) optionally allowing the solution from step (c) to react at a temperature
in the range from 50 to 80°C over a period of from 0.5 t0 2 h;

(e) optionally allowing the solution from step (c) or (d) to react at a
temperature in the range from 110 to 200°C over a period of from 5 to

60 min;

(f) hydrolysis and removal of ammonia of the solution obtained in step
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(d) optionally allow ng the solution fromstep (c) to
react at a tenperature 30 in the range from50 to 80C
over a period of fromO0.5 to 2 h; (e) optionally

P HboeERp SOl Ution from step (c) or (d) to react at

a tenperature in the range _fyrom 110 to 200C over a
period of from5 to 60 mn; 35 (f) hydronS|s and

renoval of ammoni a of the sol ution obt aj %

2047 " 1089chaSFH (8bROBEBRTS ARG [EmoTE e pliford 90 e JOE-
stripping at a tenperature of from90 to 105C. In a

St e té @oﬂgetﬂm)(ql% r?/e%l onqﬁll%kﬁ@g[gl\{l)l ||ﬁ_gn u}teaéﬁec@s)&%li ata
3®®ngl nerrgmnmnaai of £ BE°Cxi Ivi gepetaniver mbangetempefatora 0ranp 10 to
S3peC 5;% @ffi”d% %P i 95362%65 %’ﬁgy pFbk A% Qﬁfj uﬁ%ﬂer?ﬁy as a

asol fera as a as a noist slurry
aloveder a@mamstswneﬁ@as)an amh%o@qﬁ}@@aa&gm K18 aqmus aa«ah may

| Hut%M/ lﬁh&r‘iﬁﬂg@g duftale Wklhéms%emg @Qaﬁﬁﬁlésae!;tlr(écdorreactor) and
ered . in

exanpl e a stirred reactor
a Gﬁ)'\émqyobeomeéﬁqa%aués @ug%yer%.we% ﬁaﬂ?’enawa anf{}GDN
amag al¥e e heteddiim paﬁiﬂall ihel a Irrnmﬁg areﬁe;e(ldﬂgl tubslae teagtoraUseful

t ubul t
N e e OED o BAT ek il B GBESUs Ko
( fpotassisiturhyldyakidex isdietism)l baviog) arhaatkalig nagtalahkerpkidereeeritent of
d t f | b
m%&'ieﬁé‘ﬂ S‘P@’?E‘r gcgtsoﬁ) oyOGRRHE [.I))éfef }@g‘ #o&O%(?Qo/ % by weight.
PPefIPRGR: i gyegm@ﬁdw BydPYAe IBpltieRi dee m'%rt fagiA. of TAEDN to

makal is g@hbﬂallgﬁ N3 bOprefdrk@l b -izsospemeral ly 1 @ 3.0 -
3.5, preferabl . 3.05 - 3.1. 15 Subsequently, the
aqueous al kal i ne I\/GDN solution is allowed to react in
s Bapsequbtly, dmelaqueous ahdlinewsiGIDN Selutort istatinwed & waet in steps (b)

SHATD, 6 TS S GHbraid Sged 1 UBOS gy, .

< PgRoU £ alineaMGRISOIPT s AIAWEREOr R 1T Aofisbetags (b) at a

fS%pd%tafeerrameyra‘n@@mchﬁ dooto388SC, Preferadiy? Goers asl 30°PC, over a
Io re

'y f to 5 h
PRI TSR 0 iR 0 Brafekat ' CRS ek PSRy fom 2 031,
saoordbssEnagetly, @) a satoral stagep @) adtur eriperathe inding eargedrom 30 to

3Q0IC9 %%blf rfl%rrrgfsﬁ% 3410“«? OB%S% E)QI’IOZH:) 81 1r8M6.1 6\0%5 0[;‘H'eferably

of frdi
from 1 to 5 h, more preferably from3to 4 h

In an optional step (d), the solution obtained in step (c) is allowed to react further
at a temperature in the range from 50 to 80°C, preferably from 70 to 80°C, over a
period of from 0.5 to 2 h, preferably from 1 to 2 h.

Step (c) or (d) may be followed by a so-called pressure hydrolysis as step (e). In
this step, the solution obtained is hydrolyzed at a temperature in the range from
110 to 200°C, preferably from 140 to 180°C, over a period of from 5 to 60 min. In
this step, the solution is under a pressure corresponding to the temperature
("autogenous").

Subsequently, in a step (f), ammonia is removed from the resulting solution by
stripping at a temperature of from 90 to 105°C, preferably from 95 to 105°C. In the
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froml1l to 5 h, nore preferably from3 to 4 h. 25 In an
optional step (d), the solution obtained in step (c)
is allowed to react further at a tenperature in the

'8ods6878/R9 to 80C, preferably from70 to 80C, over
a perq(od of fromO0.5 to 2 hygy_preferably from1l to 2
h. Step (c) or (d) may be followed by a so-called

pressure hydrolysis as ste this step, the, .

SOUGET Sntbt eidd METhye? %sdﬂvgfélﬁzat%g%ﬁgwa?wﬁg ipfesent in

tslmgxébara@@ tﬁk@s‘fpladé-gnth @orfm&w é)lba&fng:gﬁdllﬁorfe:xmﬂplb40\etsmlution is
0 ri.o rom5.to n

Stapes Bl 178, & anlditen o TmBse Pk egidton B fom 700 o

ta60t rhisart Brglereatalisayiven"taadditjemaiy sising ddbasSu bisipping ges.y

in a step (f), amonia is renoved fromthe resulting

solution by stripping at a tenperature of from90 to
1OBCsolptier ctdaingd fit ciiemHl t Hay (BOsequentinede Sobstapgdpdo fully

Pc%p%%@%@@@%@b{é@tmﬁn t6 %Uﬁléé‘cﬁ?ﬁg tRpusifERydHYGEn peroxide and/or

hydr ol ysi s of ro yzabl e conponents present in
s‘l‘ﬂ“M@tP%ﬁaﬁﬁoé‘@sttB%et% 3ghace with formation of ammoni a.

For exarrpl e, the solution is stripped substantially
L5 PPBER) Mol S P e B R huousy
aor caingousty. i Tinei ygralysss isScaTtied ol mtclmnlsal@r aeméingntimuously, for

SLERndd, ) inMBYst .%93%9&8%{ ¥ BgrréHboﬂtatan'tl a/t%lf Bkdrfple, in a

depolari ze ectln step using
hwt%ugéﬂmp@ﬁ@i.oaénﬁﬁ@/r@@ clorgcandelt @dtt@&l%dﬁa%fst ﬁfédfor i loop
"Rlageh”. 10 The inventive MGDN hydrolysis may be

carried out batchw se, sem continuously or '
continuously. The hydrolysis is carried out batchw se
oirhsea&mﬂnmJgradauMQDA ftdsodimasmtl ebtaimable $t iaccardance with the

r %@8&%@ hésI II§y ‘p‘f%{j[léte%)n(?%ﬁ &9 . S}ﬂ?uzc‘ By/d b)f/ %.%?E%H%& on the

ose eactors an
t sl Ape @@@t@ﬂbqfé\l e{h’(ﬂ'ﬁ@‘?'umrﬁaité’b@)‘ﬂ”qf@b(cf 813 by weighe

techni cal - gr _ade MEDA trisodiumsalt obtainable in
Bt B S B R g o
solid. The content of NTA trisodiumsalt is generally
<1.0' S(y‘hgéictYWd igfmodiacetonitrile (IDN) with HCN and acetaldehyde in aqueous
solution. Iminodiacetonitrile can be obtained as an aqueous emulsion in a
preceding stage from urotropin and hydrocyanic acid or from formaldehyde
cyanohydrin and ammonia.

2. Reaction of alaninenitrile with HCN and formaldehyde in aqueous solution.
Alaninenitrite may be obtained in a preceding stage from acetaldehyde,
HCN and ammonia or acetaldehyde cyanohydrin and ammonia.

Preference is given to obtaining aqueous crude polymer mixture comprising
MGDN as follows:

1a. Iminodiacetonitrile (IDN) is obtained by reacting urotropin, which can be
obtained in situ from ammonia and formaldehyde, with hydrocyanic acid at a pH of
from 5.5 to 6.3 and a temperature in the range from 20 to 90°C. The molar
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20 An aqueous crude product m xture conprising MEDN
can be obtained by 1. Reacting i mnodi acetonitrile
(IDN) with HCN and acet al dehyde i n aqueous sol ution.

PRpesesAIQNi trile can be obtained as an aqueous
emul sion in a preceding stage fromurotropin and

hydr ocyanl c acid or from fornal dehyde 25 cyanohydrin

and ammo Reaction of al n| neni tri

Evalo il vid Wéaé hé‘ijﬂ@’@ﬂ& %% [AYCIH ge”i\lra hi ne% H%\I e the

[z dmac@ditt'zﬁlohad the rasytiirer eqduetgiss¢ragisiohrisrgenerally 15 - 40% by

acet n C

A SIRRe Bty A0 0 PRy f oGP Y ilustpg 10 2 - 1.0

abmanmewg aaqzu dbasacigifiedie! Db bywrisionnisxhem eeat;(tﬂtbwms iaagtaldehyde
t alyneay%b it QUg: to) e I\h@bﬂlo%é‘ﬁﬁﬁé}qbf\lr 'a{c%tanbMe' $ICN ratio is

reactrng urotropin, can

seneniated : ilnt-3i: flu %2 dhe H%Wﬁﬂﬁ@tﬂf%\ﬁ‘dh‘i* waﬁﬁpw #hgenerallyj 40y 90°C.

ENAGB AN dhcaftHliod lof thdes@iing Eg BB -endiSloPisSgenehlR 20 - 50%
tenperature in the range from20 to 90C. The nol ar

BY4Ye'9H83 PC PF 0000056675/ Ab -5- anmonia :
f ormal dehyde : hydrocyanic acid ratio is generally 1 :

égﬁe%aﬁs qse(%ntj)? So %ﬁ ?% lbDNe&gWéef Fni@&éh%@s' ﬂgﬁ&%d?tﬁsvmht érﬁ%onla

enera

Sllssatjvaint ihg, staisg peaatdnt trhey aqae@méllneml\éwnlcb|l@ﬁusrsended in
igsted to 2 - 1.0 with mneral acid. The acidified

IDN emul sion is then reacted with acetal dehyde 5 and

hydrocyanic acid to give MaN. The nolar |DN :

aeet a|Aﬂﬁﬁéﬁ§ﬁnmeH@h€ r(AN) 0? Eﬁepe@%?yaida)ttlrﬂg exdess. é’mmoﬂna— with
e e.ln e reac n
giselaidofyge ERRFEDheERYr SEr e areieRBPYIS GrTRyody fiffugroess

evomenianamsnopenisgiay Lyal2® in thedeem loy ansioghous d@utidbiNirc gaseous

%r‘rﬂ &n A cﬁ@?cﬁ% B! ?e%%&érf‘gnafyoﬁgaéa‘?r‘?@’ a6t exaé}op%ggure The

amon ternati ve artln reacC
rXFetreaBMpsianis | Areferabhndigliied wffu @d@u%ﬁa@ar%ﬁur%&he icrude AN

28 reddtdahaittatonnaienyde adenyofddyahie aRicephedviBYN. daahisR@d, the
eta

381 P aeave e e 35 &GN A W PR BuRtE 2o The motar

ahmordrraaldahndml IaCbI_eramgusmbr%ynn t.he1f20rin® of .2athe temperature
AAYGLNS R KigeRBrany odaRBEUS

The MGDN concentration of the resulting aqueous emulsion is generally 20 - 50%
by weight. MGDN can be removed from this by crystallization. To this end, the
aqueous emulsion is preferably diluted to an MGDN content of 15 - 40% by weight
with water before carrying out the crystallization.

It is also possible in accordance with the invention to hydrolyze the resulting
aqueous crude mixture comprising MGDN under alkaline conditions. In this case
too, the alkaline hydrolysis of the MGDN forms a smaller amount of by-products.
However, this variant is less preferred owing to the considerable by-product
content of the MGDN crude mixture. Preference is therefore given to initially
removing MGDN from the crude mixture by crystallization and solid/liquid
separation.
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formor in liquid form The reaction nay be carried
out under pressure. The excess ammonia is preferably
distilled off under reduced pressure. The crude AN is

r,gagdogg%%%,lgbfornal dehyde and hydrocyanic acid to give
MGDN. To Is end, the 20 pHgaf the aqueous AN

sol ution |s adJ usted to 2 - 1.0 wwth mneral acid. The
nol ar e . atip is generally 1 : .
1INA pre&er@d eri]bgdnme@t ny tﬂ? ﬁ:éyslt’_%i%h?réttﬁg é:ruq%nprpﬂléct n¥|xture which
r(&ﬁ@ﬂrlseﬁl MGDNemerisgbiyerdly preS€E.in TecfoMboNac enutsidm aft MGDN in

@5&%5%@%&%) %M@%ﬁﬁ%@rﬂ%@doﬁ%ﬁ%@%@qﬁ g!ncilf}lcaagn point only

cveygts@wlly A&t with.a Joalt ling-avadged wgollrmqwé@(@(peeﬁseéurowmsoﬂly
p\fvﬁérﬁ (/ﬁ'lkaéw}{ did léhﬁr‘atyt G ¢ mn@&’ MEBN ﬁﬁsh $3idifigOR éterence

before carry

c@'y%'t & ICP?latq wﬁh a grqaéera¢%n@d§@r &he qipsaieso MG avhich then
e Srafites bov 8NtneCafueBus KEILAbY éﬁcdd’r‘%ré%‘-ﬁ’éb&y B6Iidiffd, crystalline

KT o STl 1 5 R O e o o

oéuttshmtné@i)lﬁnflmymuﬁprSWdl Gme&rm@ntdlsmihcﬂwJqssodusmsstantially no

gﬁ?r{]%s:/ ear"a% 6&48& &ﬁ‘\e 2&?&9{&%? %Pat%ﬁgteﬁ s 'écfporated

naxd Uthis, ewmreh@hmeraiuonhearemﬁ eoghwganied bwau@qqhyg and/or
r eSS h et thé Cmﬁﬂi\@ ﬁ‘iéﬂé@am éfléH Qofs, adjoining the liquid/gas

crysta I zat1 on and solid separatlon
ACEOBSPEoPR BOGTUSBET TN, '8 2one Ohsygestaralien. In this zone of

ea&mﬂsanmho@fcrwas%M&ie&bhh@@tah@are {Hea teingpertdl inttic lntenor
gener IIy gres

h T A orG e She SrcRreniron e sl yRRGREH, new
aqustaissarkGonsd substantiallg belowd tbe ligeidosurtahe only in the very narrow

S%r‘uﬁjbff 5G4 5Q0rR8h gltnco I))/the\é@r oﬁlff}?ﬁ{-é/r inlth& lnt%cgrhﬂQhe liquid,

ti me- avera e (0] |n ( resse
OHWEr dATGRB AMGTAIS Qe Toymeth eVerli kessymether iguasadheras Btnem; in
l\/ﬁmcmas rﬁcpltmomé‘rn@ldon Sarpr@f Ek?_{}p@faée@ Mlema%@om@fdtﬁgf Hltraflne
er,, coolin r e. e | SSOI V | C
e, & 36 angR% hlithds b At bE sRE T feddi Yo Eiple by
e s figragioal oreaeltrifaghtian. firesd cousigertbly| iedecesMEBNcompleaity of
B, WHEDVRER IR B bl afo BT YREAICSERRY | feverts

uced subst ant y suppresse
TrEesEsighien otihetwale of el (‘é)é?éa'b?fersubst antially no 10
fines at all are fornmed. During the crystallization

r R T TRG RE M RR
in the course of which the MGDN concentration of the mixture is kept substantlally
constant. This variant may also be referred to as "vacuum cooling crystallization"
which is carried out with total reflux. The aqueous mixture may be concentrated by
evaporating water, in the course of which the temperature of the mixture is kept
substantially constant. This variant may also be referred to as "isothermal
evaporative crystallization". Both operations, i.e. both cooling and concentration of
the agqueous mixture, may also be effected successively or simultaneously.

At a certain temperature of the aqueous mixture, generally below about 30°C, the

heat can no longer be removed by evaporative cooling alone owing to the water
vapor pressure which is then low, but rather via the vessel walls of the crystallizer,

B04/1083PC



10

15

20

25

30

35

concentration of the m xture. The evaporation forns,
adjoining the liquid/ gas space interface of the
aqueous m xture, a zone of supersaturation. In this
ZomMEooohsessyAer sat uration, crystals can be forned and
are then transported into thginterior 15 of the
quuid and grow further there. Since, owing to the

a ation. new crystals are formed
srﬂfﬁﬁ\e/tragox’f B%F) ['0° 529%% the 1iquid surface only in the
very narrow zone of supersatur ation and only these
inte e
ER MR iy LoD dyicsn, 3 i on Bl b ¥ itrred tank
a@h@tﬁlééert (fprpmamrculailonpcavstalbzﬁra@wdﬁdumthéfa"meqQbﬁluegﬁd bed

b&ysthEa! RRR4RBIe df HPOAeYgurer ates of ultrafine 20
crystals, or the adhering nother |iquor can be renoved

readily, for exanple by sinple filtration or

CEd ihvérit@atis M0stratbd ;1 dnaishydeaxbhple3dMaesiiilbe.
conplexity of purification. This "vacuum cool i ng
crystallization"” also effectively prevents

eBzampteat i on of the walls of the crystallizer. 25 The

onprl sing MGN may be cool ed by
%W%HE Hét'%)& e in the course of which the MGEDN
grf 10anpbref opure rMGPi'\kﬁLﬂ éntjoslugeghiat APPEIxarfid’ al yvigh vigorous

CotRAR Mo sﬁblgs 3V(&f ﬂn@!)‘tof 8y, BY %.cﬁ@ sb@fuﬁ’( Hﬁ:ﬂoi«@e %%Iutlon W|th|n

vacuu n |1ization' IS carrl
oFOOE o B Sebp ety B i B ds st ot A A€ 67 SHunder
cuitrogert. rAtterdatay theemamreas siPpra inath, nlﬂrdsgdnhﬁ a55Qriseapprox. 5 h.

V‘BE@&H&? gﬁe s %Br%e%trg o[rmggeglaéélgwgtsl"/s b)il(%? gh’t)’g% adding water.

constant rrant
r &higriesdts i @sdaﬁksblloh@r seiltiore (Haeanacoloe number >1000) with the

cioshval ! dorfbdstidn: N%BAINAQG:E@% Q985 n'1o|ey|e‘?iOI 55%9%dr(éggond|ng
and concentrati on ure,

ma
o eSP BT BaeeR, 363 b weitht MG RAA sPitar, NTBNag: 116% by
t aejgldt; ADA-Nagf 3.7he baow@gms Nazxt)gr e 5°/gem/ewalglhy RaObw 0.2% by

aa%% w ‘acét]a?e 0345’/0%3/ eiGAL l\ﬂ:loforr%n%er :Q’? hty \{;ﬁtd I\Payglycolate:
orative cool | oné "'ow ng tothevva apor
pP&3s by eveiitc Naj Igcttatﬁero 46y Ua@ht d¥hglycinate: tm%%vteswelght Na

Walahmat ol ) WsihRY hitfkenyddV4/55083 ReidRE water: 55% by weight.
0000056675/ Ab - 7- “preferably by brine cooling. The

crystallizer may be of any design. It nmay, for
e@ambe;tlvb@xamgteizred tank crystallizer, forced

chASY! G ARV 353! ERR iy bR S TR O FE Bl pgorovs

t giveing The 608 (3.0 mol)ofi A0k Sy vetigit Soadliuahe hadidoxide sahdion within

e%ppk es MY HRed®kiPMhe mixture is stirred further at 40°C for 3 h under
nitrogen. Afterward, the mixture is stripped with nitrogen at 95°C for approx. 5 h.
During this, the solids concentration is kept below 45% by weight by adding water.
This results in a brown solution (Hazen color number: 445) with the following
composition: MGDA-Nag: 247 g (0.91 mol, yield = 91%), corresponding to 705 g of
an approx. 35% MGDA-Na; solution; NTA-Nas: 0.3% by weight; IDA-Na,: 2.5% by
weight; Na,CO;: 0.3% by weight; NaOH: 0.3% by weight; Na acetate: 0.2% by
weight, Na formate: 0.15% by weight; Na glycolate: 0.2% by weight; Na lactate:
0.1% by weight; Na glycinate: 0.1% by weight; Na alaninate: 0.1% by weight;
acetaldehyde: 720 ppm; water: 60% by weight.
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Exanpl es 10 Conparative exanple 1 148 g (1.0 nol) of
pure MGDN are introduced at approx. 80C with vigorous
stirring into 608 g (3.04 nol) of 20% by wei ght sodi um
hydospsosbszs@but i on within approx. 2 h. Subsequently,
the mxture is stirred furtheg-at 80C for 3 h under
nitrogen. Afterward, the mxture is stripped with
nitrogen at 95C for approx. 5 h. 15 During this, the
solids concentration is kept bel ow 45% by wei ght by
adgamplelat er. This results in a dark brown sol ution

(H@c}Z rh $3h84 d@%ﬁ\@ngDW%@ it SIU%%J]%t e{p%H)PV%EB@ wnth/avugorous

S|t|on

cww&w@m@pﬁ@ (304 B8l Of 267+ B w@gw srdiugEbYdspXideisglvion within

'\@ﬁoi\l@hs@u%é@@ng\”ﬁe |\‘ﬁf~)’t’tur<—3L |39°§i m!d fuehed Nindet Dﬁr 3 first at
% by wei ght X ?Ht . NaCH
280 el% @@etaatdé) Colon ByAURIGH:; RN RBH ok StPPEA with

lOmBWgé)yatVQgi %f}br, apRRox) 15yt @ waing this Qhé%hjs oclgﬁugg/rlﬂtatlohlas kept below
t % el i nat e; 0% [

ST el B oGt PG BSUER TY Siiahy G0y sBRuff Hazen
V\mlglhnt;mkmt &5) VBIBYhbyfolmiightcompOsitpar MGRAENexa20 e (0.96 mal,
Zﬁel%%g@/oélcoq)regﬁ&)dl% 1868 W af rdlxnt4bs/’dgg%|§}g %?DA Nas

r ox or ous Stlrrl

rr@ﬂ"B‘“%‘f NIdoNBy <l GHY weiaht iR AmNaeoX Beeby weight: dNp(OsH i % by

apBigAX NadH: 0. M&e%@m |Na a&étstemo@%rt@ w& it Narf@dnate 0.07%
further at 40

DY tban e avcnles W0t Bt vedh SF Taeler (FOUDBY udiogs na

hglycibatei Q@GP/hbﬁwelgh’e Naodlaglsate 00.0 en oy ataight; acetdegtiyde: 80 ppm;

b 3% ght by addi ng water. 30 This results
ﬁk%wbsi%o/v\%’%vo & ion (Hazen col or nunber: 445) with the

foI | owi ng conposition: M3DA-Na3: 247 g (0.91 nol,
y}EQL,N%) 91% , corresponding to 705 g of an approx

3%;{& @10 0/5 gégrgkﬁgawﬁem%?&%gegy%b Wo’ﬁve‘?@ﬁt with vigorous

NaiBking @tﬁ%dﬁ}g @E0gimbl) dile20as el atedghtOsofien hydraridg dojutida within
f g{)&ﬁ% > QG %J(J%g%(g%/enw 3@‘@ me@ebEys‘hP atf%rth%aan/(?& Jnitrogen first at
039 @/&05)3 hwangyen aNgoH} m.affaﬂ@comrqst% @yarw@pdhthe mixture is now

apehl dehyee n7a219bﬁ’lﬁmea‘6@§r%ﬁder6&é%QMe\f€f'ﬂﬂhrnu%@‘%ﬂerward the
1083PC PF 0000056 / Ab anpl e
mixture is stripped with mtrogen at 100 104°C W|th|n approx. 5 h. During this, the

solids concentration is kept below 45% by weight by adding water. This results in
a yellow-orange solution (Hazen color number: 105) with the following
composition: MGDA-Naj: 257 g (0.95 mol, yield = 95%), corresponding to 643 g of
a 40% by weight MGDA-Na; solution;

acetaldehyde: < 10 ppm
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148 g (1.0 nol) of pure MGDN are introduced at appr ox.
25C with vigorous stirring into 608 g (3.04 nol) of
20% by wei ght sodi um hydroxi de solution within 5

Subsequently, the m xture is stirred
ﬁﬁoﬁgor%ﬁ%%é? nitrogen firstgat 30C for 3 h and then
at 40C for 2 h. Afterward, the mxture is stripped
with nitrogen at 95C for approx. 5 h. During this,
tiBaldbriptReEShcent ration is kept bel ow 45% by wei ght
by adding water. This results in a yellow orange

el SRS DUIVEL e Sk MR L0 bR e

96%) , dismetiespacidi ng(alialicSthetplpf sat almpr @H(allﬂ@%ﬁyyirolySIS of

\INlE-‘)lAg R;@&%Wédlﬁé{wmg %%mgprﬁ n ggthéoé’(mﬁ% ﬁﬁih@ Qéquence

NaOH: (@) by wei ght; Na acetate: 0.6% by wei ght Na
for mate 0.07% by WEI ght; Na gl ycol ate: 0.07% by
weight; Na |actate: 0.0%Db Na glycinate;
0. 06%(BY RBINGH': NGRN A AckEPES a'gali%w"m He of < 30°C;
acet al dehyde: 80 ppm 15 water: 55% by wei ght.

Exampl 2 .148 1.0 nol f pur are i.ntrod
o oTP By aiosing i ity AlkeRef iR shentBh 8, et at
(3.04 nol t)empiereﬁ@v%ibyhe/\m'nglatfrmdio mmawow.ajperm aftficom0.1 to

wi t hin Subsequently, the m xture is
stirred fur Eﬂc’% dgom'r%ntrogen first at 30C for 3 h

and then at 40C for 2 h. In contrast to exanple 1, the
m Xt ur@) i Sy tr’ﬂa‘?@élﬁﬁbd ﬂorw&@p'(ﬂ # Fé&&“a@ra fe@@}:i‘efrémre in the

d t
e P o 0 B LIV 2 pafiod SUATEOrk Erd ot o

5 h. During this, the solids concentration is kept

bel gW @?0/8@2/ o} lew @%Iﬁ%pﬁ?&é\? (v.teg (E} ® Jergrgtlgttastfaﬁa)erature

orang i on

vvlth the mdhemgﬁzgjron&é%bgqm@m anepiad Igh BomAsF g2 hp. 95
nmol, yield = 95%, correspondi ng to 643 g of a 40% by
wei ght sqol ution et al <. 10

1083 HE) phPisTRloS0eYERabe. S CHafIon SEPalchet . torrea at a
process fwmygaratpsrinnige ragelisonpn 00l tec200°G gler ag@riod of from 5 to
met hyl gl yﬁ{%ﬂﬁl\l N- diacetic acid tri(alkali netal)

salt by alkali’'ne hydrolysis of -

() hydrolysis and removal of ammonia of the solution obtained in step
(c), (d) or (e) by stripping at a temperature of from 90 to 105°C.

2. The process according to claim 1, wherein the temperature in step (b) is
from 25 to 30°C and the temperature in step (c) is from 35 to 40°C.

3. The process according to claim 1 or 2, wherein the aqueous alkali used is
from 5 to 50% by weight sodium hydroxide solution.

4. The process according to any of claims 1 to 3, which is carried out
batchwise, semicontinuously or continuously.

5. Technical-grade MGDA trisodium salt having a content of NTA trisodium

B04/1083PC



S.net:hyl gl yci nedi acetonitrile (M3N), conprising the
steps in the sequence (a) to (f): (a) mxing of MGDN
wi th aqueous alkali at a tenperature of <  30C, 10 (b)
FH bHssd3gagaueous al kal i ne MGDN suspension to react
at a tenperature in the range from 10 to 30C over a
period of from0.1 to 10 h tp forma solution; (c)
all owing the solution fromstep (b) to react at a

tenperature jn the 15 range om 30 to 40C over.

per i o§aBOfts é‘ﬁ]/ﬁg}i V%eéﬂii»op'ﬁ,gafé‘gge %ﬁleoﬂ%?lc??/s g?ciog)%nﬁéo any of
t he salaimsanof4rom step (c) to react at a tenperature
in the range from50 to 80C over a period of fromO0.5
to 2 h; 20 (e) optionally allowing the solution from
step (c) or (d) to react at a tenperature in the
range from 110 to 200C over a period of from5 to 60
mn; (f) hydrolysis and renoval of amonia of the
solution obtained in step 25 (c), (d) or (e) by
stripping at a tenperature of from90 to 105C. 2. The
process according to claiml1l, wherein the tenperature
in step (b) is from25 to 30C and the tenperature in
step (c) is from35 to 40C. 30 3. The process
according to claim1 or 2, wherein the aqueous al kal
used is fromb5 to 50% by wei ght sodi um hydr oxi de
solution. 4. The process according to any of clains 1
to 3, which is carried out batchw se,

sem conti nuously or continuously. 35 5.
Techni cal -grade MGEDA trisodiumsalt having a content
of NTA trisodium B04/1083PC PF 0000056675/ Ab 10- salt
of < 0.3% by wei ght, preparable by the process
according to any of <clains 1 to 4. B04/1083PC
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