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Process, for preparing | ow by-product nethyl gl ycine-N, N-di acetic acid
tri(alkali netal) salts 5 The invention relates to a process for preparing
| ow by-product, light-color nethylglycine-N N-diacetic acid tri(al kal
netal) salts by al kaline hydrolysis of nethylglyci n e-N, N-d iaceton
itrile 10 The am nopol yphosphonat es, pol ycarboxyl ates or

am nopol ycar boxyl ates, such as et hyl enedi am net et raacetic aC|d (EDTA) ,

whi ch are frequently used as coaneX|ng agents |n detergents for exanple

bi od ble anly t
ot ovi ded by CRETST ot MERrRE aPACREEagR; derabpel BT pegatdgot e TRkt

met hyl gl yci nenebdiattsaceti c aci d ( MGDA) V\/m chis nont OXI c 15 and readily
bi odegrassabl e. The use of M3DA and of related glycine-N Ndiacetic acid
derivatives in detergents and their syntheses are described in WO A
194/ 29421 andThiS ibyedwidn9 tdated-on Enpnopesnsifme ppafpmiiugt ioarbyeprotihe, diohteoier-

N, N- di acetic h eh of: t he

i ndi-vi dual sgln%t &s&g{ést«% gluagcr?]ﬂ 1@ V@ﬁ@ ?‘ﬁagﬂ q) Qlﬂalgr% né?f%zi’gis o 20 MEDA
is prepared DMeihvighcineny, N manemn@rd@t onitrile wt h acet al dehyde and

hydrocyani c acid, or alpha-alaninenitrile with formal dehyde and hydrocyani c

acid, and alkaline hydrolysis of the nethylglycinediacetonitrile (M3DN)
obt ai ned!@s aRe amibepelriicspeongiash OBGRINPXMREESORT aBinppPYERBRX@eshBE T t he

trisodi um sabt gh l%&n%tétﬁa@éﬂeradcp E@TA?V%H%rgfer@éqdér@l&dﬁs@d‘das

purities, MDGA IS solated as an nterrre i ate and used pure substance

in the hydr of§8PEXiag &3gemts 'emeﬁfgwﬁéor wam%wéﬁmwesw@amwﬂv V& RITIGPT
al kyl gl yci negkgrek! An Nnbk;sunam@tapt@ma&wé & prcﬁndelajew it g oMb-N, Nabadetmyamd

| | kal t di | kyl
Subst! § ut | on BTGB < cab kPR TN AT PBRe pr (ETAL B et | v y
di ssog: :E:ﬁe ?gapd (rbtleb.my sbratregradabtmaﬂ“hewba)lf MIGYRA athel, ofaeteteaiggiﬁhhzeiél N-diacetic .
| m no %l:td (Je?’vgﬁ\%?e in e e t%rﬁ%s Cgﬂf‘%yg‘gekf %ﬁﬁ{hp?ésk 5 &&Rﬂé& ik

hydrol ysis or Ot NeT | cular give rise
to the foll oWfad P2ptdidaod LS BB4ARS0. For inexbessid @mdms:tlcpmtoéém ahicEat t s) :

i m nodi acet atl\?NfdliaQéQl? éEtél rdérﬁé‘ﬁwegc%gﬁ} %lg&l‘m:nﬁ% ar§5rrféaéb8r‘i'3tﬁg yigfCbalife

f or mat e, gI ycol at e actate clna ninate. Cyanide 1s acutely

t oxi c. haslividuahsyribesis 5"685 é§d ﬁéﬁMﬂBi‘Wﬁ@am@y@ﬁiW@ﬁﬁ acet al dehyde
20

MGDA is prepared by reacting iminodiacetonitrile with acetaldehyde and
hydrocyanic acid, or alpha-alaninenitrile with formaldehyde and hydrocyanic acid,
and alkaline hydrolysis of the methylglycinediacetonitrile {(MGDN) obtained as an
intermediate with sodium hydroxide-solution to obtain the trisodium salt of MGDA.
25 In order 1o achieve high MGDA vields and purities, MDGA is isolated as an
intermediate and used as a pure substance in the hydrolysis step which follows.

A problem in the hydrolysis of alkyiglycinenitrile-N,N-diacetoniiriles is their thermal
lability, especially in an alkaline medium. The sterically demanding alkyl

30 substifution 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-p'roducts (in the

form of sodium or potassium salts): iminodiacetate (IDA), nitrilotriacetate (NTA),

35  carbonate, acetate, formate, glycolate, lactate, gtycinaie 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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tend to polynerize and can form col ored by-products. Acetal dehyde can -2-
,additionally, as a volatile conponent, contamnate the distillates of the
co-product of the al kaline hydrolysis, anmonia. US 5,849,950 di scl oses the
preparation of methylglycinediacetic aC|2d by reacting 5

al pha-al aninenitrile with formal dehyde and hydr ocyani c aci d, and al kal i ne
hydrol ysis of the nethylglycinediacetonitrile (MSDN) rmed as

i nt er nedi at e3ddiAAls G %H@'W@Iﬁémpﬁée@o@%@rﬁﬁa"eﬁ@? df‘ﬁ"ﬂ?“@ﬁ)% fre C%P"?QE‘%H li ne

MGEDN. i s i ntrgdHseflaie hﬁﬁ@yglgtm,ﬁg,%by wei ght aqueous sodi um hydr oxi de
solution, stirred at 40C for h and subsequently stirred further at 95C

for another 5h. In the hydronS|s by- 10 products are fornmed to a not
i nconsi der ablg 5/9@rdsm ditEbs@xaarepddton bt mesyRiycoRRCEtiObcit g reactizigt i on to

d f duct | i ght ,
Pr;? \rlllyl S| ci n%'pﬁlé‘ssﬁﬁaﬂi?{?eg |§It0 gvr‘thlgo "I’Wgegﬁ‘jj‘gc%” gh%’é?ﬁvl Ed a% gfﬂﬁl oXELLSs o
preparing | omydylygs of uled méth;g@yem@imetormmtehwl@t)mifﬂmdﬂ, Ak dnanietmediatei d
et hl o yei nidh U BHeRHE STl Fo RETHES S bere MR BRI 1o
(f): (a) m x#0i§ ofo A@Fhy gblgb'i ammhoasaodmm hydrexi¢é/SDNjiom stived o gOUS fail kal i at
2 620 L eper 3 PhssonifiPsuttl rphbodl S5ctBPaAdHEHS BlEaHiaBMEDN.

suspension to ure’in the rangé from

peri od oIfOfr@r@ﬁ@ctaate)formadmaooﬂoc@nsaies@f@ﬂﬁme f@se(wp!aiNwa ng the sol utl on
fromstep (b) to react at a tenperature in the range from30 to 40C over a
period of fromOl1l to 10 h; (d) optionally allowing the solution fromstep
(c) to react!tdd a%OPl@ﬁb@frTa‘ﬁUF‘@ntIQO 9 RrQVifle’ 3 RFRFESH mfrﬁrsgarm IgybYRieduc: peri od

of fromO0.5 fight20Bi meBlyightlineORMN-acalateoW ng the sol ution fromstep (c) or
(d) to react at a tenperature in the range from 110 to 200C over a period

of from5 to 60 mn; 35 (f) hydrolysis and renoval of ammonia of the
sol uti onlobt ahaethjdch istagpieded by a process for preparing low-by-product, light-color

methylglycine-N,N-diacetic acid tri(atkali metal) sali by alkaline hydrolysis of
methylglycinediacetonitrile, comprising the steps in the sequence (a) to (f):

(@) mixing of methylglycinediacetonifrile (MGDN} with agueous alkali at a
20 temperature of < 30°C;

(b} allowing the aqueous alkaline MGDN suspension to react at a
temperature in the range from 10 to 30°C over a period of from 0.1 to '
10 h to form a solution;

25
(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 to0 10 h;
(d) optionally allowing the solution from step (c¢) to react at a temperature
30 in the range from 50 to 80°C over a period of from 0.5 10 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;
35

(fy nydrolysis and removal of ammonia of the solution obtained in step



(¢), (d) or (e) by stripping at a tenperature of from90 to 105C. In a step
.(a), methylglycinediacetonitrile (M3N) is mxed with aqueous alkali at a
m xi ng tenperature of < 30C. In general, the mxing tenperature is from 10
to 5 30C, preferably from20 to 25C. MDN nay be used as a solid,
preferably as a powder, as a noist slurry or as an aqueous suspension. The
aqueous al kali may  be n|t| al ls¥r charged in swoé bl e mxn% vessel (for

exanple a stirred réﬁ)ct@rof (&0 eg@ef@égrgr MPLY W9%1 i d or aqueous

suspension. Al kali and MGDN may aI so be netered in parallel into a m'xi ng
vessel or a,tubular reactor. Usefuyl . s al k is a

(sodi um hydr '?)leg‘%? é‘é)’l DS 5@%'8%’%%8’8&@9 mﬁﬁyb’%‘ﬁ%& %%‘83 glgil %06} ut i on)
havi ng an alnlnahg tempeiatdrrmb‘f @due. cogtesrtl, dfe ngmn@rtahpgrafurenﬁ Sotno1® % by

wei ght, prefer r %.b fer t SOdI um
hydroxi d8 saPd Rsbre AT Ao b MG by e, e 454 86 péeéﬁaﬁﬁr% 31

- 3.5, pref @oakiby as a m®isdSiurry 3r hs ahbadbebee guerension. fh@aaqam@@k%ll mash ne I\/GDN

S0l Ui on 1 gl KENRAAEEACE kB AT Bsei LBl ditoR (AdPRRAL

tenperature stages are“passe I‘St agueous a

sol ution i s MEDNvweay be metacad inrpsaa fsohfcépr sqa@:eJS(ssi)spmSt@ AleatipchVMGON i n t he
range from %Qaa}r Qs3Be rlnB{e m"ﬁ?;ré(lle frﬁﬁ‘azrﬁlxh@ I &V, Eut%#a%()(e@c%i‘ QR from

0.1 to 10 h erab rom1 era rom?2 to 3 h, and
subsequdft | @queWSaalgéwwawoagéﬂqu (sediug T %ﬁalﬂ%ori i #EIEPER GO r om 30

to 40C preh&asdlim hpw.éé écmnﬂ)ﬁ? heW Rl af am&n qele@f rﬁrﬂﬂjﬁd% Lohentl @f h,

preferably from1 t pr ef er abl n an opti onal

step (d), IQ@”%F@“)OWQ{H %HPa?Wéde ﬂveégfgp p(%i?ra,bg/ &P%\%@dtq éoiegéftw? g% her  at
a tenper aturmexerertcbeisr@%etof ﬁ(ﬁfﬂrﬁ%yﬂﬂax&%&;omﬂicﬁf enr@b.hwaf e OMGDIBAE, over a

period of frgm.0.5 to g t h. Step (c) or (d) may be
fol | owed by aﬁ(agés%%q%@ r%gsgri 8%‘5’[ ln%%gs% ep (e). In 30 this step,
t he sol dbi on obtained is hydrol yzed at a t enperature |n t he range from 110

to 200C pr &fpkallohul Al %i&aﬁﬂgméﬁﬁrsoﬁm% 4 gl Q%Ptﬁﬁitgpsf’@ RN

this step, essure corresp S
(" aut ogenougang. (CéiSaBﬁtiWqulﬁﬁ'@h’y temmﬁra’tusa epages) ai‘eaﬁﬁiﬁﬁda’fhf@lgherﬁwbdher om t he

L?Z?; ;B?ysﬁdgﬁn"? apé[éhn@i\ﬁ@x@ﬂ' wutﬁin R BRIRES & Vet Qh D S8 @0)185%
temperature in the range from 20 to 30°C, preferably from 25 to 30°C, over a

20 period of from 0.1 to 10 h, preferably from 1 to 5 h, more preferably from 210 3 h,

and subsequently, in a second stage (c), at a temperature in the range from 30 to

40°C, preferably from 35 to 40°C, over a period of from 0.1 to 10 h, preferably

from 1 to 5 h, more preferably from 3 to 4 h.

25 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 0.5t0 2 h, preferably from 1 to 2 h.

Step (c) or (d) may be followed by a so-called pressure hydrolysis as step (g). In

30  this step, the solution obtained is hydrolyzed at a temperature in the range from
110 10 200°C, preferably from 140 to 180°C, over a period of from 5 to 60 min. In
this step, the soiution is under a pressure corresponding to the temperature
(“autogenous").

35  Subsequently, in a step (f), ammonia is removed from the resu‘lting solution by
~ stripping at a temperature of from 90 to 105°C, preferably from 95 to 105°C. In the
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-4 course of this, residual hydrolysis of the hydrol yzabl e conponents
.present in solution also takes place with formation of amoni a. For

exanmpl e, the solution is stripped substantially free of -armoni a by pressure
reduction to from700 to 960 nbar. Preference is given to additionally
using air as a stripping gas. 5 The solution obtained in step (f) may

subsequent|ly be substantially to full d | ari zed by subjecting it to a

bl eachi ng sCRYSaST HGishyardiR MBS o e BVdolzade; SARRAICES, HEReHs™ he

"bl each". 1@olliben &by eHds\taddGiah fydanysi anmeiabEocaane toeisolbddrelswi se,

sem cont i nugusl| of _coptinuously. The drol ysis i arri 0 bat chwi se
or seniconti lﬁ)gé@w;[)stﬁgﬁalfye{f%wf émmﬂma%ft PF‘?’%HF% é%@pﬁgq 9 '?%lrr% L}@grfr%i ed out
cont i nuous| B0 fndmar.Srafgpdiese i$ pivan idadditemnglhcosipy sk ds af stidping gs&. r eact or s and/ or
in tubular reactors and/or in loop reactors. 15 The technical -grade MDA

trisodi umsalt obtainable in accordance with the invention has a by-product
content of Jéresadtiop obBedyinweieght!) beyedultsequhetly el substantiallyc dntfelit of NTA

trisodiums j Ly < .0, 39 i : cru oduct
it ar e compePaRTreRiiERMiosing dP1H tiectifig e uglgoRERE BRI AR DT
(IDN) with [Ecivasgecadioen as thehipléech’n aqueous sol ution. | minodiacetonitrile

can be obtained as an aqueous enmulsion in a preceding stage fromurotropin

and hydrocyani c acid or_ from formal dehyde 25 cyanohydrin and anmonia. 2.
React i oAUof TArdnventys MGPN hyptalysisonanhe esierrderaiegavise seqietiBuashut i on.

Al ani neni t r idr @offYiol8ly OPhE hp@REIySiB i cafiiea efli: Paichividcol somtatipLalsieiyde, HCON
and ammoni a or acet al dehyde cyanohydrin g anmoni a. Pr eferfance is given

. a 30
‘to obtai ni ng*aQBEotls acPUERY FECHATe 1Fi SR{ A% Olo ARMHNYPHEY. TORSPREIS ditBws: | a.
| m nodi acet dattetyi doengdsBl) ofi Stirclot Ailab®es Byideas tilikgat reictodp iand/onhn dbogan be
35 obt ai ned ?ﬁp 3ri tu fromamoni a and fornmal dehyde, with hydrocyanic acid at
a pH of 15frcg %.%‘ to 6.3 and a tenperature in the range from20 to 90C. The
nol ar '

The technical-grade MGDA trisodium salt obtainable in accordance with the
invention has a by-product conient of generally < 5% by weight based on the
solid. The content of NTA trisodium salt is generally < 0.3% by weight.

20 Anagueous crude product mixture comprising MGDN can be obtained by

1. Reacting iminodiacetonitrile (IDN) with HCN and acetaldehyde in agueous
solution. Iminodiacetonitrile can be obtained as an aqueous emulsion in a
preceding stage from urotropin and hydrocyanic acid or from formaldehyde

25 cyanohydrin and ammonia.

2. Reaction of alaninenitrile with HCN and formaldehyde in agueous solution.
Alaninenitrile may' be obtained in a preceding stage from acetaldehyde,
HCN and ammonia or acetaldehyde cyanohydrin and ammonia.
30
Preference is given to obtaining agueous crude polymer mixure comprising
MGDN as follows:

la.  Iminodiacetonitrite {IDN) is obtained by reacting urotropin, which can be
35  obtained.in situ from ammonia and formaldehyde, with hydrocyanic acid at a pH of
from 5.5 {o 6.3 and a temperature in the range from 20 to 90°C. The molar



-5 annmonia : formal dehyde : hydrocyanic acid ratio is generally 1 : 1.5,
.1.5-1.9; the |IDN concentration in the resulting aqueous emnulsion is
generally 15 - 40% by weight. Subsequently, the pH of the aqueous | DN

emul sion is adjusted to 2 - 1.0 wth_nineral acid. The acidified I DN

enul sion is then reacted with acetal dehyde 5 and hydrocyanic acid to give
MGEDN. The nolar |IDN ; acetal dehyde : HCN ratio is enerall)(. 1. 1-1.2: 1 -
1.2; the teABEIARUIEMAdEHEer: FHBiaeuRNS SoKAke i Bgnes-T 5be, 57h& e

concentr at i @N ebnddmeraties i &h@&samlugmeewemmn & ganeall iy - 20% bp0% by

wei ght. 10 IDNc n al so r eac rmal d apphydrin
wi th ammoni 48190 %“Q?‘ﬁ%‘fq %IB h%f tg? éﬁ{" lbé\ggrf‘élﬁtonr’rﬁﬁﬁﬁ%@rvg m ne | DN
which is suwﬁ)lemdmiai Acidwatie hcidifled 1N pehmlabﬁm treni readtbe m(ﬁAl\acelteﬂdqmyelpar ed by
reacti n e omoni a t-al deh g
acet al d é iﬁgﬁ SRS 3 V\(ﬁl\f %v%@gigf %f E)ﬁ %%%%B‘ t%[g!gl n é@?% 1§ in the
form of an genezalyst st i bnj.2| inegampemature fimihm eaction i$ gguérally 60 AP0 The
- reaction ma b .U - ,

br of er abl y re P OB P AL BB Beal SRR OB 8% cact e
wi th formal dekygget.and hydrocyanic acid to give MEDN. To this end, the 20 pH
of the aqueous AN solution is adjusted to 2 - 1.0 with mneral acid. The

molar AN : fornmal dehyde : HCN ratio is generally 1 : 1.0 - 1.2:1.0 - 1.2;
t he t enfer atRY 6an glsor e praparedi nrdasting: smaldehydm cyangDiEininTyih prgmrenia.

concentrat i merﬁawenﬁ the $tahigNQaRGHERES LR SthRRe ISN SMRET Bl duspeRded PO0% 25 by
wei ght. MGDN can be renoved fromthis by crystallization. To this end, the

agueous emul'8i®%hn is preferably diluted to an MEDN content of 15 - 40% by
wei ght wth water before carryl ng out the crystallization. It is also

AR Ay it R S R N R RN T
case tbDb, atmaldéthale nad hymlcdryw seazfing F&emﬂyﬁermn(wmﬁal with exomasnt of
coni der abt 2B $5tmotid LSt BlaBlin e ERER T ool BN S hlepdfis e i
t herefore ng\ﬂé\nOI’t t ligdidi famh.y The esantiongmiEe Eardind tduwé undat gressuteur Exeby
crystalli zagiQRs aRinSAb idhlotttid! disBRPEPBRALH rBBuced pressure. The crude AN

is reacted with formaldehyde and hydrocyanic acid to give MGDN. To this end, the

20 pH of the agueous AN solution is adjusted to 2 — 1.0 with mineral acid. The molar
AN : formaldehyde : HCN ratio is generally 1 : 1.0 - 1.2: 1.0 - 1.2; the temperature
in the reaction is generally 40 - 90°C.

The MGDN concentration of the resulting aqueous emulsion is generally 20 - 50%

25 by weight. MGDN can be removed from this by crystallization. To this end, the
agueous emulsion is preferably diluted to an MGDN content of 15 - 40% by weight
with water before carrying out the crystaflization.

It is ailso possible in accordance with the invention to hydrolyze the resulting
30 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-crystallizé’tion and solidfiquid
35  separation.



In a preferred enbodi ment of the crystallization, the crude product m xture
. Which conprises MGDN and is generally present in the formof an enul sion of
MEDN in a saturated aqueous MGDN solution is cool ed bel ow the
solidification point only very slowy,si.e. with a small tine-averaged
cooling rate (expressed in K/'h). Only 5 when virtuaIIy the entirety of the

| sif |idified f | i t |
reater cooll AgalTes STHEUETESE ! TR EIANRT HECHER POAYSIAPre Bl of ¢ ne
aquelo;Js ?onmeﬁmDMmms @bhaanw?:@eémtdm iheefdrm@r }asteaidlsmeof WEDN,inas a
result o ic cr ISk ;
subst anti al P)f tﬁgéﬁ%‘eg%m 1”9%5 %qoii?cLbaasz CF@%I%@?@OH only
subst ant i al kgryrsmwly) ifd. mets aaemgll itzmrearefaged&nboh@ratm@mﬂmsedyrtsm )1 Onlatt i 13 on

t n r e

oper a1 o VSR 20 RETARCp oSl AP SRR A BBARE hoefe
evapor at i ongiven rie coalifjgmith g gréeded capling/rgtes Thepdiseoivast MGRIE avnigh thee aqueous
mxture, @ eRRgipls SHPSY BA 4 R6l0 Mol bRb ARSI Rbdy SHRRIGRLHBAIET.

crystals can or mred an ranspor e interior of the
liquid and HIGRN.fag ehesult I@ér‘!‘éﬂiCi’Sih@c@erWﬁﬂjiOﬂcﬁftQﬂéStéil gredsvapedureioN, new

crystal's ar g biiel siiRialbabbied ehRibRe ddmibiy s basaodauny hot he very

narrow zone of agrsat rati on and y hese growfurther in the interior
of the 19 qufiges aff% te foapger Deingsthg| aysipllization APEraliper wRier %worﬁ%ﬁ%er i quor

adheres to HAgMisl @vaq@cﬂréiid)rﬂﬁp%ﬁ'atldﬂocﬁﬁ)ttﬁ@radcb%@hie@aﬁy bg cddﬂﬁ@rﬁlﬁﬂ@rt ed" into

aggl onerates of ultrafine 20 crystals, or uor can be
renoved r ea8PPSENIrARGN éh%ﬂ@‘xwg EPWVQD‘?@P?Q a{? %Cﬁ&e'@ﬂt ?f ®Bn. This

consi der abl ;pac@dm@a‘acé bﬁhemqmbem xtode, apum; bi s@ersmurai'm dn thlSiZtDllB’meOOI i ng
crystalliza

g eff epcrust ati sof t he
crystallize ngi%ah’frﬁioaqﬂ(‘é% b Cﬁpﬁeuii% ‘i éﬁfﬂ" n P ?/d B‘L {hgol e
evapor al? onobthenaed and ignow Hertloayuhsre. Gﬁnce/nowmgt toethiyGDbw cwamramratne@n of the

mxture is k ’Ealsséﬁ%%ﬁﬂéﬂ @{Jlge%f?ntﬁﬂ?ﬁgl%w the-m.hﬁ é(ﬁ‘fac@%%l h@lvé% rpoﬁrowf erred
to as vacuu coollng Ccrys | Zza IS carrl

reflux. The ZQ@ﬁJ@b&@DG’Fﬁ@&ULﬁ“@”W ey e anow dudieprbp theeipderafithg lidier, in
the course afwdihgBr t;lﬁy%tatq@méefo%aa%vea‘autb@ssmnzsmm u& m-mes&@ tﬁb'ﬁ’us'irﬁnt' all'y

constant. This varl ant’ may also be referred as t her nal orative

crystal | i zaPPgiquwar gig H‘OHEf‘ér'QP%ﬁ%” be, @coweﬁe@ Hiq ﬁgglﬁﬁ'&m&%%%r@ S on of
t he aque@us chiskigree, thmhahrsg)rrhxthaffi‘qa@:t €4h BUOBRBYEY ebatilg) ios iexpinpngous| y. At

a certain ‘t %Wﬁé %ty rtlf'\onoor cen ‘?nf”‘ 85’& ousrhrlg é%HsrigéraEfn;%rd%éy thbeelcgf\T/}vp%Xi?Ut 30C, the
purification. This "vacuum cooling crystallization" also effectively prevents
encrustation of the walls of the crystallizer.

25 The aqueous mixture comprising MGDN may be cooled by evaporation of water,
in the course of which the MGDN concentration of the mixture is kept substantially
constant. This variant may also be referred to as "vacuum cooling crystallization"
which is carried éut with total reflux. The aqueous mixture may be concentrated by
evaporating water, in the course of which the temperature of the mixture is kept

30  substantially constant. This variant may also be referred to as ‘isothermal
evaporative crystallization". Both operations, i.e. both cooling and concentration of
the aqueous mixture, may also be effected successively or simultaneously.

At a certain temperature of the agueous mixture, generally below about 30°C, the
35  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,



35 heat can no |onger be renpved by evaporative cooling alone owing to the
wat er vapor pressure which is then |ow, but rather via the vessel walls of
the crystallizer, -7- preferably by brine cooling. The crystallizer may be
of any design. It may, for exanple, be a-stirred tank crystallizer, forced
circulation crystallizer, guide tube crystallizer or fluidized bed 5

crystallizer, for of the Gslo type. The invention is illustrated in
detail by tHR @fgﬁa'@ygtg'“ﬁﬁ%ﬁ‘gfm | ow. Exanples 10 Conparative exanple 1 148
g (1.0 mol) of pure MGDN are introduced at approx. 80vaith Vi gor ous

stirring in 9! ution '
W thin gapptrrrgg% CQ%t%lé% 'ﬁ%}é% (I)gif ‘]Q'i}/ a? 'pyh\,}ﬁ%}ggbi E%sjrwir t e %’rﬁf[rﬁ(grtaﬁg{ 80C for
3 h under niystatigen. fov&l’edemmalamn ciystalifeat @uislel wibstarygialleer v tfiidiwedr bggen at 95C

for appr i ds concentration is kept bel ow 45%
by wei gh? bCé/S{d}’ F%\Tgf Ié(ﬁlﬁﬁ%drsgg s in a dark brown sol ution (Hazen

col or nunber > 1000) vmth the follow ng conposition: M3DA-Na3: 230 g (0.85

mol , yield Thé%nncﬁ%& ll%gggfé% rgg 'tgﬂ By %@)ﬁiﬂ‘?ﬂk&@ﬂh@ﬁ%i% 35% by wei ght

MGDA- Na3 sol Ut i on I DA- Na3: 3. 7% by wei ght;
Na2CCO3: 1.5% by wei ght; NaOH:. 0. 2% by 20 weight; Na acetate: 0.4% by wei ght;
Na formate: Flagipddy weight; Na glycolate: 0.5%Dby weight; Na lactate: 0.4%

by weight; Na glycinate: 0.2% by weight; Na alaninate: 0.3% by weight;

acet al dé@lyd&iia&%‘iﬁs%@ﬁ@d; wat er: 55% by weight. Conparative exanple 2
25 148 g (1l.@s ggg)o ffol)por guMmﬁ %éég/ngmﬂmsﬂbtaappaopr 80CC 4@E wgdrbusi gor ous
stirring intgp | ight.so ution
within apptsg'if'.ngimﬁ é‘éﬂ)g%ggdﬂ) 2%} yﬁ?’??ﬁr%oq'%“ivﬁrmﬁgé ?Lﬁ ﬂe\mﬁ'\gt 40C for
3 h under rabpmgém Afttsequrantigl, tl’tehmlmnetlarﬂlrnesi fettheppie 80 fdr Bihtursigen at 95C
for approx. t.hi s, e ' | xoghow 45% by
wei ght by addi 'Q[tl g%dmi'zm)gb%e'gsﬁ% sD%EI \ﬁ%ﬁ%%nﬁ ?gbd %?Eéizeg hcoI or
nunber : 15.45)thng this, Hbesoﬁd&ﬂmngwtraélonm@nhb@ww MNéﬁsghtMﬁdgmgoNEQ&f mol ,

yield = 919 i X utlon
o Nz 0.3 /‘)T h[scﬁishﬁ§ Hﬁneg oAk B%v]@%gﬂtt@ﬁ (H%Ee@%fd? nun%&e@ Meb¥o) g‘ﬁ%ﬁ%stﬁ%\e ant

NaOH 0. 3% 6‘}"%%?@"19%’['%&6%?& Negy: 250 'y(O 85 mol yaeld SC%, corresponding
to 657 g of an approx. 35% by weight MGDA-Na; solution; NTA-Nag: 1.8% by

weight; IDA-Nag 3.7% by weight; Na,COs: 1.5% by weight; NaOH: 0.2% by
20 weight; Na acetate: 0.4% by weight; Na formate: 0.3% by weight; Na glycolate:

0.5% by weight; Na lactate: 0.4% by weight; Na glycinate: 0.2% by weight; Na

alaninate: 0.3% by weight; acetaldehyde: 1.5% by weight; water: 55% by weight.

Comparaﬁve example 2

25 148 g (1.0 mol) of pure MGDN are introduced at approx. 40°C. with vigorous
stirring into 808 g (3.04 mol) of 20% by weight sodium hydroxide solution within
approx. 2 h. Subsequently, the 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 conceniration is kept below 45% by weight by adding waier.

30  This results in a brown solution (Hazen color number: 445) with the following
composition: MGDA-Naz: 247 g (0.91 mol, yield = 91%), corresponding to 705 g of
an approx. 35% MGDA-Na, solution; NTA-Nag: 0.3% by weight; IDA-Na,: 2.5% by
weight; Na,CO3: 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:

35 0.1% by weight, Na glycinate: 0.1% by weight; Na alaninate: 0.1% by weight;
acetaldehyde: 720 ppm; water: 80% by weight.



wei ght,;; Na formate: 0.15% by weight; Na glycolate: 0.2% by weight; Na

. lactate: 35 0.1% by weight; Na glycinate: 0.1% by weight; Na alaninate: 0.1%
by weight; acetal dehyde: 720 ppm water: 60% by weight. -8- Exanple 1 148 ¢
(1.0 nol) of pure MEDN are introduced ag-approx. 25C with vigorous stirring
into 608 g (3.04 nol) of 20% by wei ght sodi um hydroxi de solution within 5
approx. 2 h. Subsequently, the mxture is stirred further under nitrogen
first at 30C for 3 h and then at 40C for 2 h Aftervvard the mxture is
stripped w Eb{ammﬁaiogen at 95C for approx. Duri ng th| s, the solids

;O;gfrg\r/fglrangl > ol u | ze ; t[]e f ol Qe
9%s g glﬁfﬁ} é’ﬁYﬁg ﬁ%@@ér%ﬁﬁtﬁ%@g%@( a‘:'E %p?& V\%é e wrthWn r5|§55

conposi ]E i on stimGDAMNERS QGDO@m(JO d20vbby vﬂfﬁgiytlsm:dwn: hg@%(!demtmieswﬁm ng to
650 an = _—

2. 10oyvid, oRLE oA hesegusht ot M S e Whdopnd Nl rsfalyy . oo
by wei ght; R Gdet atneandeh any%m@ gmz hNAfteovangt de 0POF0IS tﬁ}nnmﬁgwth Na

gl ycol at e: zt%{agb’g% w‘%lrﬂ%ppr@/j‘?‘ g ﬁ‘%@rf thg ﬁ%s%ﬂ%é"ﬁér%@ﬁtr%tm is Qép’t%ew e: 0.06%

by wei ght; ni nat e: aceta 15 water:
55% by wei gHP% &% wajsing by aﬂd@@gvs(t@r GF mﬁareﬁuﬁﬁ lrp@ry@"qso@wr@ﬁe‘sqwor!daiaé@a at
approx. 25CcHiot huMib@Pr 4 Switts td fdu&ﬁmlgrﬁd?ngﬁ%%.oa G\ﬁaﬁﬂc NER! a0t @0 My, wei ght

sodi um h droxl(fe sol ution w thi I ox. ubsequen the m xture

oL g Pt R aan oA RBdn OGP 86 AROCT A0 B s MEPATEZ0C for 2
h. In contr a6l r\emmg&di%tbsﬁw@lgﬁ{ um-ru@ 0@% bb‘@@igﬁ'@‘ NRCHL06: tPabg tubul ar

react or under e 15 m nutes. After ture i.s ri pped
with nitrogéf? ﬁ\te@ﬁgﬁ Of%f@’ Wefqn’f,n'\'aﬁﬁﬁ@;? 05%% lee'igﬁb l\fahf( mafep 9- OTE)E)I i ds
“concent Ir ?t i op wsighte ptla by oottt SO0 Y. vw gbighhyNadidtiag: waoey Fk:])yT\huaxghr edall ts in
25 a yel | ow e , en_col or er: 105 i e oW n
corrpogl tion: WI&@% Rlz%/u%% @‘W %Iaprlﬂlﬂe Qﬁ%y:‘”@%&a AC%%&FQ@%O%%%“ to 243 g
of a 408 byvalesi ofite dVEmRMga3 sol uti on; acet al dehyde: < 10 ppm .9 What is
clainmed is:

Example 2
148 g (1.0 mol) of pure MGDN are introduced at approx. 25°C with vigorous
stirring into 608 g (3.04 mol) of 20% by weight sodium hydroxide solution within
20 approx. 2 h. Subsequenily, the mixture is stirred further under nitrogen first at
30°C for 3 h and then at 40°C for 2 h. in contrast to example 1, the mikture is now
heated to 170°C in a tubular reactor under pressure for 15 minutes. Afterward, the
mixture is stripped with nitrogen at 100 - 104°C within approx. 5.h. During this, the
salids concentration is kept below 45% by weight by adding water. This results in
25 a yellow—oi’ange solution (Hazen color number: 105) with the following
composition: MGDA-Naj: 257 g (0.95 mol, yield = 85%), corresponding to 843 g of
a 40% by weight MGDA-Naj solution;
acetaldehyde: < 10 ppm



5 1. A process for preparing | ow by-product, |ight-color nethylglycine-N N
diacetic acid tri(alkali netal) salt by al kaline hydrol ysis of

met hyl glycinenitril edi acetonitrile (M3N), conprising the steps in the
sequence (a) to (f): 10 (a) m xing of M Wi th aqueous alkali at a
tenperature of < 30C, (b) allow ng the aqueous al kaline MEN suspension to
react at a tenperature in the range from 10 to 30C over a period of from
0.1 to 10 hto forma solution; 15 (c) allowing the solution fromstep (b)
to react at a tenperature in the range from30 to 40C over a period of from
0.1 to 10 h; naIIy allowing the solution fromstep (c) to react at
a tenperatuﬂgﬁgéﬁggwng § range from 50 to 80C over a period of fromO0.5 to 2
h; (e) oﬁtlonally al l owi ng the sol ution fron1step (c) or (d) to react at a

mnt 28 (1) Tiyar ofyBE%, 15 P Bebathd doR IR msHEL o FoRblol S RREAN o o
step (c), (d) ordiggstichyagid r i {pfsilkalj ametall ersg&ralvwr@ﬂ@flnérdmdmy%% ph5C. 2.
The process accor,ﬂéﬁtﬂ gﬁy%nn%hnﬂ%léﬂnécetmfee'ﬁéﬁ(}% S'dHP@ Fh:% oL ;%B‘?rp tﬁé’) is 30

from25 to 30C a erature in step The
process accor di nfeagestatanofor 2, wherein the aqueous aI kali used is from

> to S0%gpby wei gh) Sﬁﬁdd&ﬂf'ﬂb@ﬁﬂ%ﬂ%qﬁngbb@ bR a?éteﬁpeﬂi@reﬁff‘lccﬁﬁ@ according to

any of claims 1 to 3, which is carried out batchw se, sem continuously or
conti nuously.

(b) allowing the aqueous alkaline MGDN suspension to react at a
temperature in the range from 10 to 30°C over a period of from 0.1 to
10 h to form a solution;

15
(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
20 . in the range from 50 to 80°C over a period of from 0.5 to 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;
25
(f) hydrolysis and removal of ammonia of the solution obtained in step
(), (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
30 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.
35 4. The process according to any of claims 1 to 3, which is carried out

batchwise, semicontinuously or continuously.



