" 5Met hod for producing a crystalline solid fromglycine-N, N diacetic
acid derivatives with sufficiently reduced hygroscopicity Conpl exing
agents for alkaline earth netal ions and heavy 10 netal ions, of the
kind used in detergents, for exanple, are typically synthesized in
aqueous solution. For certain applications they are required in solid
form Typical processes for producing solids fromsolutions are, in
15 particular, crystallization processes and spray drying processes.
It is known that crystalline solid of the kind produced, for exanple,
in evaporative or cooling crystallization processes may contain water

of crystal li 3Rthed @3dodbeRiing"di @lteoNid 5005 i3 olSER}divel BSS-

hygr oscopi ¢ and 20 nore staqrage-stable than anprphous solid. Through
spray drying prdCESSEE @61g. 45ivaiiet KA Honerewrty nedugadi di zed
sprayi ng bed), in contrast, the Bgrodcosiciliai ned i n anor phous form
In this formthe solid is often highly hygroscopic and when stored in
t he open under anbient conditions it loses its 25 capacity for free
fl ow w t hi flompktxdng tagemts| forhealkinf énat greth t heradf otens neaduhesvar e

descrigd fofal NELRASLHRD chbe, sk aasr ShabkLLlg 0L, SPEAYapowdess, an
exanpl e being the conpacting or aftertreatnment of builders~for
| aundry deb¥P¥&tly wWSYRUPEHAZSPC a8 d2RRCWS 3,593pt3ae. Fpr  certain

A yci ne- N, Abgli fcRlibls attied des irablives @as s601PIexhng agents for

al kaline earth netal ions and heavy netal ions in a wide variety of
industrial application fields are known from WO 94/ 29421. These

gl yci ne- N, fypoli @detprocagsab delri pabiwmeisigy anldds eranplkelbeidng are, in

a- al a.nilﬁe_ Ejajr\%ﬂlgﬁ%g i pc@%%gafl'\{g;@loﬁ n tp gcés%'ég] Ofan%.he stp&is‘.)S/Odichrr}]i%g?‘l t,
are highly*rnhibrted in err

processes. It is known that crystalline solid of the kind
produced, for example, in evaporative or cooling
crystallization processes may contain water of crystallization
and under ambient conditions is usually less hygroscopic and

20 more storage-stable than amorphous solid. Through spray drying
processes {e.g., 1in a spraying tower or in a £luidized
spraying bed), in contrast, the solid is obtained in amorphous
form. In this form the solid is often highly hygroscopic and
when stored in the open under ambient conditions it loses its

25 capacity for free flow within a short time. In the literature,
therefore, measures are described for increasing the storage-
stability of sprayed powders, an example being the compacting
or aftertreatment of builders for laundry detergents with
benzoic acid in US 3,932,316,

30
Glycine-N,N-diacetic acid derivatives as complexing agents for
alkaline earth wmetal ions and heavy metal ions in a wide
variety of industrial application fields are known from
WO 94/29421. These glycine-N,N-diacetic acid derivatives, an

35 example being o-alanine-N,N-diacetic acid (MGDA) in the form

of the trisodium salt, are highly inhibited in their



2 5 crystallization, and so typical crystallization processes are

i npossi bl e or uneconom c. The aftertreatnent of anorphous sprayed
powders of these conpounds with additives, as for exanple benzoic
acid in accordance with US 3,932,316, is undesirable for certain
applications, and may also only 10 inprove the storage-stability to a
limted extent. The stability of a crystalline solid is not attained.
It was an object of the present invention, therefore, to provide a
virtual Il y nonhygroscopic, stable, preferably 15 crystalline solid
substantially conprising glycine-N, Ndkacetic acid derivatives which
is largely free fromadditives. The present invention relates to a
processsf oerpstepatcagicn, 2@ndr ebergbl yaicrastakliinatsoh i prateaiesablry

havi ng, for ing and _appli.catiqn, f xample, a sufficiently
Iom1hygros%%éﬁéﬁ%%égaﬁ%:sﬁﬂgféﬁéﬂlgrljﬂg%nﬁ?§?£%§§ggT§%ﬁ ng?hL$@ﬁr g@??c
aci d deri vapyanses afovdeasgerfer plhesfeor perrpuhdd/OBCEN 2GHE COGM. 2 56GH2 GOOM

(1) in whigharlRieS £dnictcCNa@lkylinOr & Ae@nk30 akkend o, ¥hh chy dray; o
addi ti onal | carré as substituents up_to 5 hydroxyl groups, 30 fornyl
groups, CIlUtECAZRIRox§PTyr G6P52phERBXYC}riclps diidci™py @tse only
al koxyaar bomytouwgr Otps astoxmy -beabiltiekr upbeds byripte® Sennad] acrat

oxygen atogp,, gl;koxylate ol eties of, 1he formila ;rea.

It was an object of the present invention, therefore, to
provide a virtually nonhygroscopic, stable, preferably
15 cxrystalline solid substantially comprising glycine-N,N-
diacetic acid derivatives which is largely free from

additives.

The present invention relates to a process for preparing a
20  preferably crystalline solid preferably having, for processing
and application, for example, a sufficiently low
hygroscopicity and substantially comprising glycine-N, N-

diacetic acid derivatives of the general formula T

R

PY _CH,COOM

MOoocC *

s CH,COOM

(I}
in which
R is C to C3 alkyl or C; to 3 alkenyl, which may
additionally carry as substituents up to 5 hydroxyl groups,
30 formyl groups, C; to C, alkoxy groups, phenoxy groups or C; to
Ci alkoxycarbonyl groups and way be interrupted by up to 5

nonadjacent oxygen atoms, alkoxylate moieties of the formula



35 (CH2) k - 0- (A10) m (A 20) n in which Al and A2 independently
of one anot her denote 1,2- al kylene groups having 2 to 4 C atons, Y
is hydrogen, Cl to Cl12 al kyl, phenyl or Cl1 to C4 al koxycarbonyl, and
k is the nunber 10 1, 2 or 3, and also mand n are each nunbers from
O to 50, the sumof m+ n necessarily being at |east 4, phenylal kyl
groups having 1 to 20 C atons in the alkyl, a five- or six-nenbered,
unsaturated or saturated, heterocyclic ring having up to three

het eroat ons fromthe group consisting of nitrogen, oxygen, and 15

sul fur, which nmay additionally be benzofused, it being possible for
all phenyl rings and heterocyclic rings in the definitions for R

additiomally to carry as subsIuﬁﬂgQL@_q@}@prPfﬁﬁnC4 to C4 al kyl
groups, hydroxyl groups, carboxyl groups, sulfo groups or Cl to 4
al koxycar bonyl groups, or is a radical 20 of the fornula COOM A-

CH, COOM CHZEOWM whehe éndleffoti@Refefidedt@yChe ahkyhanendy i ggecar 2a-
chem cal bo and 25 each M independently of any other is hydrogen,

d,
al kali met ﬁgl,{y]a‘?rigalgirﬂ\ép%é’rat"ﬁnﬁe% A ‘afmdhttn dr 1€ UBEHPERR e CrafRoRizum
(e.g., organkglamgiemydabtsy; it theatiorntyeapeadiing asé ok ché offed ritnber

amount §q Wi ch 4.5 LhaLacleld zedayn, Lhat al, | easl one grystall ng, 30
conmpound of the Tornmula I's 1 ntroduced as seed, an&'a Spray
granul at i ofufpeeferall perassaggilanbbinodrat ilashr ti exheoylalkith atoupeast
one conpouRdyPig thed a6l 8cdms in the alkyl, a five- or six-membered,
unsaturated or saturated, heterocyclic ring having up to three
heteroatoms from the group consisting of nitrogen, oxygen, and
15  sulfur, which may additionally be benzofused, it being
possible for all phenyl rings and heterocyclic rings in the
definitions for R additionally to carxry as substituents up to
three C; to €4 alkyl groups, hydroxyl groups, carboxyl groups,
sulfo groups or C; to C; alkoxycarbonyl groups, or is a radical
20 of the formula
COOM

¥ )\N,CHZCOOM

)
CH,COOM

where A denotes a C; to Ci; alkylene bridge or a chemical bond,
and
25 each M independently of any other is hydrogen, alkali metal,
alkaline earth metal, ammonium or substituted ammonium (e.g.,
organic amine salts) in the corresponding stoichiometric
amounts,
which is characterized in that at least one c¢rystalline
30 compound of the formula I is introduced as seed, and a spray
granulation (preferably in a granulater) is carried out with

at least one compound of the formula I,



4 5 Particularly preferred conpounds of the fornmula | are those as
described in DE 196 49 681. In an inherently typical way, in a spray
granul ation, small to ultra small droplets in the region of 50 Am of
a liquid 10 sprayed through nozzles are dried in a reaction chanber,
by direct heat transfer in a warmor hot air streamto form
particles. From aqueous sol utions, enulsions or dispersions, for
exanple, ultra small particles (seeds) are first produced in the
reaction chanber through drying of these sprayed 15 droplets
(alternatively, these seeds may al so pe introduced at the start).
These seeds are held in a state of suspension (fluidization) in a

fluidized bade;andh-hor prdfe S8 EQeRuhs dARSIWESELALSQr REL %c%%das

drying of further sprayed droplets. The particles thus produc can
be r enoved EBRTHHT0GEI §E f1°6nt 2F8&he dryi ng chanber wit hout
interruption to the drying procedure by neans of a classifying

di schar ge Eﬁ gnfl x&bgglmqy - fgnﬂexa le, with fre%!g,adjust | e
particle sized OhWThe pfocés§*of aéfprgg Ir NPT om 2548 g ¥4, '
Uhl emann, Rbltiar smalW dyepdets cih Speahgpodnal atfi o810 uSprafhger -Meyulidg
252000 1! S =40 - r h t . ti is
characsgrigg%§$%ﬂtﬁg$%§? ?%gé%é%ﬁgﬂbgggggagpygb?7%%%%%?ﬁgk%%%géu%g of
the fornul &Fefs PeRf oBIREF SN ithed f BRYR of* skells aaAd sthealm | Aoarform

i nher ent |y p30t {yRisCalrroRy agusMiAysdnaABhal | @RS cA8 " b €d1opdr Mdnl, at

parti cul ar FeT REtRIGouS EEt drh. e tie ez Garedociser Shgth)prodse

Preferred anr fleedrteopemrat uhanbe30- LBOTghpr eéfeimgedofli thdepardpiagred

t enper gkur %foé@ééslqgltg%rgtgggf?, R:rh%ggcéﬁéf%”%%r ag;tléoe 1A 0 ceq ar
enp ure: 70- C pre

preferred sgr ying air era erred spraying arr
pressure: ke Is&Rrthr eTesedsengisayEneg wdkutirom t ergper adfur eusi5Os966.

10 (fluidization} in a fluidized bed, and form the surface for
layerwise adsorption and drying of further sprayed droplets.
The particles thus produced can be removed continuously £rom
20 the drying chamber without interruption to the drying
procedure by means of a classifying discharge in a flexible
way - for example, with freely adjustable particle sizes. On
the process of spray granulation, see alse H. Uhlemann,
L. M6rl, “Wirbelschicht - Sprithgranulation” Springexr-Verlag
25 2000 (ISBN 3-540-66985-X) ..

The process of the present invention is characterized in that
at least one preferably crystalline compound of the formula I
is introduced in the form of seeds and then in an inherently
30 typical way a spray granulation is carried out with at least
one compound of the formula I, preferably in solution ({more

particularly in aqueous solution, e.g., about 40% strength).

A spray gramulation 1is «carried out preferably with the

35 following parameters:



In the process of the invention, for exanple, liquid raw materi al
(e.g., a 40% strength aqueous sol ution of a conmpound of the formula
I) is sprayed onto the crystal seeds (of compounds of the formla I)
in fluid notion in the hot air 15 stream and thereby dries and
causes the seeds to grow. This procedure is preferably operated
continuously, with preferably continuous renoval of a portion of the
product fromthe granulator, followed by its treatnment with an
additional tenpering step (heat-treatnment step). This |lowers the 20
hygroscopicity of the product, prefergbly by raising the crystalline
fraction in the product. The product thus treated represents the end
product 5 andteEsrfdd N pref geadl YeanpReath:RN | $009E Odxtd aﬁgeféktﬂe@du%%‘} as
new seeds ck into th ranul ator. 25 The product is preferab

heat - aftertlggaf%%re(tengs BE WFEh t hdOrof Y Swi ng PERPEESEur e %’“’rct?)ﬁ/’lclt
begi nni ng wetberathee :t epparnarar e k&0 Cepthiel ge dat e NMpensd ti teires
rai sed to o] 0 n ur dthen el d .at
30 this tegrr}ge%gét)ﬁer e\i) grfggjgo%tégg%%{g% %:Bmgriahgugér)anul ator ’ %:r:eth rred
pref er abl y SRYRYiRd-Seddt 5pr apmperatuirat o¥0-WEPEh i s equi pped, for

exanpl eg With a cyclone and/or a filter. 6 5 Wth the process of the
present invention, it is necessary preferabl nly right at the

begi nni ng t4§ iTitS oﬁﬂ?:‘“eeséry%ﬁaf:\“? neBEydee %P—’t eF<AfRitEh digptay rav
granul at i omagehiain wi.ghous &od rﬂﬂuﬁgtmrhcﬁjeoaéyséaldlbﬂeopr@ddetﬁﬁpduﬂw d

only producg f L& BTN hous ranul nd t
subsequent %O t?{arrpng?af%g (heat ?r%gtrn% f) bfl{:asultgg pglyg %feﬁ??
product havemgowndse| &t i el yEdvmgha ciystal Flwed fmeciononin( ahd, hot air

consequgnt |s}‘.re§(h’bsatt§f‘tﬂlélrleﬂ | @Rls RYar Q36O Gl )seeas to e This
expression "crystalline" )(at es preferably to a 15 crysta 417" ne

fraction oPraFe‘F‘B%fstlsGB%W%b’gﬁE’er%eéoFPﬁt3|"%‘°§§3rldr heite prefrrably
nonhygrOSCQbheleIou@-f setidviagi et | ¥ thhzgsﬁr%&com&l rpyoavktecn erost @hage

in the open uncig rrg 2ami.e condi ti ons, Cand a relative
humi dity off*786Y tf@” i t TPt é’?@?vg%y i tlgscotrF?FLE'E‘PeWi:ywéEh(pﬁ“ef gidbtipral
free-flow mgrppowder drepgr atmehestaseneat pestae) of HEiisl easivepne day,
preferalyy &Agg%g&?iﬁgpe&regﬁé a%'r)égﬁ{tySt%He %‘/Eeaggol '19 prepal e ed |t

accordance e i nventlon~ Su ant risesco unds of
t he fornul &rystadnendracaimsunins the srahucicng The omtanwsortreated

by- product sef¢ouadiae taeeaﬁaaﬁwah&f Lhe ghyehne- ﬂe'%ega Al
derivatives may additi onal present. Typical puri t| es for the

conpounds R® dEpRMRA nd6h tlﬁér%%Prﬁeﬁes% pP¥tesseeds  back into the

granulator.

25
The product is preferably heat-aftertreated (tempered) with
the following temperature profile: beginning with a bed
temperature of 50-%90°C, the bed temperature is raised to
90-130°C over the course of about an hour, and then held at

30 this temperature for about 60 minutes.

The granulator is preferably a £luid-bed spray granulator

which is equipped, for example, with a cyclone and/or a
filter.

35



30 enpl oyed, are 70%to 99.9% by weight, nore particularly 80%to
99. 5% by wei ght, based in each case on the solids content. The
crystalline starting substance nay be prepared, for exanple, by the
process described in DE 196 49 681. 35 7 5 The process of the
invention is suitable preferably for those conpounds | in which Ris
Cl to Cn alkyl, C2 to Cn alkenyl or a radical of the fornmula COOM
CH2COOM 10 As conpound | it is particularly preferred to use

a-al ani neN, N-di acetic acid (R = CH3, M3@A) and its salts. It is
preferred, for exanple, to use its alkali netal salts, ammonium
salts, and substituted amonium salts. 15 Suitable such salts are in
parti cud arwidre wedi pimcegset wfsitﬁnm mdemmmanﬁisaltst rer elecessa:ry

particul arly fhe, $risgdi m r\,\‘jr’ﬂ apd triamoniumsalt. and
al so organic triamne sa a er rary n?]troggn atom™20
Sui t abl e bESES24sine pﬁ?‘éh{c"—tr o afher orhagit ca asbrney satamilaeéon | fwhich

particul arwidiRiki ahdrRMcReSH SUChy88aitial Ey&ﬁmtn%umvcsﬂg brb&udk C
atons in the alkyl, such as trinmethylamne and triethylamne, and
trial kanol ehé\‘}ﬁf’ﬁah%sorg@nel%%ron%&’i P80l ks SUsPaRIt
pr ef er &bl ytetmpieeﬁi_a@nmhm eeatfidnt)PrRRADOt ARl @ently in a product
trii sopropggyghgnlqg. relatively high crystalline fraction (and,

conzeguently, substantially lower hygroscopicity).

The expression “crystalline” relates preferably to a

15 crystalline fraction of at least 60% by weight.

A solid is said here to be nonhygroscopic or of sufficiently
low hygroscopicity when on storage in the open under normal
ambient conditions, e.g., 25°C and a relative humidity of 76%,
20 it preserves its consistency as (preferably free-flowing)
powder or granules over a period of at least one day,

preferably one week.

The preferably crystalline solid prepared in accordance with
25 the invention substantially comprises compounds of the formula
I, and small amounts of starting products and/or by-products
from the preparation of the glycine-N,N-diacetic acid
derivatives I may additionally be present. Typical purities
for the compounds I, depending on the synthesis process
30 employed, are 70% to 99.9% by weight, more particularly 80% to

99.5% by weight, based in each case on the solids content.

The crystalline starting substance may be prepared, for
example, by the process described in DE 196 49 &81.
35



The cal cium salts and magnesium salts are used in particul ar as

al kaline earth netal salts. 30 Besides nethyl, straight-chain or
branched al k(en)yl radicals contenplated for the radical R include in
particular C2 to C17 8 5 alkyl and al kenyl, nore particularly

strai ght-chain radicals derived fron1saturated or unsaturated fatty
acids. Exanples of individual radicals R are as follows: ethyl,
npropyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 10
n-pentyl, isopentyl, tert-pentyl, neopentyl, n-hexyl, nheptyl,
3-heptyl (derived from 2-ethyl hexanoi ¢ acid), n-octyl, isooctyl
(derived fromisononanoic acid), n-nonyl, n-decyl, nundecyl,

n- dodecgl Tihsoglsade@aé (;:(fdehbveﬂvéﬂtaasni 5|@t é&idﬁméﬁbﬁeﬁgbﬂiy fort rddaeyl ,
n-tetradec n ec n- hexadecyl, n- 15 hept adecyl,

n- octadecy% H%%% eé?lxkﬁ:elcosy achchhéﬁiﬁaeégnﬁP taert58W F POm
ol ei ¢ aci dp. re@iceR of flse dlogwupossi ble for m xtures to occur, nore
particularly those which derive fromnaturally occurring fatty acids
and fromsynthetically produced technical acids, as a result of oxo-
20 process synthesis, for exanple. ¥&Ning as CI to 012 al kyl ene
bridges A are, in particular, /ﬂe;h Keoomi eties of the fornmula
(CH2) k, in which k denotes a nunﬂEr ﬂFon12 to 12, nore particularly
from2 to 8 25 i.e., 1,2-ethylene, 1nscgkﬁpylene 1, 4- but yl ene,

pent amet hyl ene, hexanet hyl ene, hept anmet’hyl ene, - oct amet hyl ene,
nonanetipyl ene, decanet hyl ene, undecanet hyl ene and dodecanet hyl ene.
Fbxanethylene octaqgthy ene, 1,2-ethylene and 1,4-butylene are

particul ar ¥ SPBRPRFIGA i 1T t17 PAEGHERIT Y36 PRESREd (HPon e hEnRtatine -
branched OB, Nodﬂﬁﬁwabkyhenb JROHPSH;BYMEDIIH0 @a&uUriteL. Galts. It is

- CH2CH( O_B)pg'g'gérrédg_'z%gﬁgé%gé} -é%HZg;g CZJJ.@S- ' a?ﬂa]g._lzcu:\lgtsg_egal_ts,

ammenium salts, and substituted ammonium salts.

15
Suitable such salts are in particular the sodium, potassium,
and ammonium  salts, more  particularly the trisodium,
tripotassium, and triammonium salt, and also organic triamine
salts with a tertiary nitrogen atom.

20
Suitable bases as a parent to the organic amine salts are, in
particular, tertiary amines, such as trialkylamines having 1
to 4 C atoms in the alkyl, such asg trimethylamine and
triethylamine, and trialkanolamines having 2 or 3 C atoms in

25 the alkanol residue, preferably triethanolamine, tri-n-

propanoclamine or triisopropanolamine.

The calcium salts and magnesium salts are used in particular
as alkaline earth metal salts.

30
Besides methyl, straight-chain or branched alk(en)yl radicals

contemplated for the radical R include in particular ¢, to Ci



The C2 to 030 al kyl and 02 to 030 al kenyl groups may carry up to 35
5, nore particularly up to 3, additional substituents of the stated
type, and may be interrupted by up to 5, nore 9 5 particularly up to
3, nonadj acent oxygen atons. Exanples of such substituted al k(en)yl
groups are -Cl1120H, -CH2CH2OH, - CH2CH2-0-CH3, -CH2CH2-0- CH2CH2-0- {3,
- CH2- 0- CH2CH3, CH2- 0- CH2CH2- OH, - CH2- CHO, - CH2- OPh, - CH2- COOCH3Or
CH2CH2- COOCH3. 10 Al koxyl ate noi eties contenplated include in
particular those in which mand n are each independently of one

anot her nunbers fromO to 30, especially fromO to 15. Al and A2
preferably denote groups derived from butyl ene oxi de and especially

15 groups dekivednhr amces PRyl ene %'rgﬁc@mlyr %%slé}w_%ﬁsnkag&caqs

particular jnierest are pure ethoxylates and pure propoxyla
al though etfiyiEfd GXMd82 Prapyretie ORRE AeGcka’str detts es” may al so

occur. 20 As five- or six-nenbered, unsaturated or saturated,

het erocycl i havi ng u th ee _het eroat ons f mthe p
consi sti ng E%fa %ﬂ%r ogéein %ﬁ%‘é Py cﬁff%r,arﬁhlafh ﬁé@o%dl% al 'y be
benzof used pardy hay i perrpydt i tnubedylby tdvdpudes) gaactefhtlyadl caks;itha,

fol | owig areesant,eMplalberk, 25 tt%’réag%(fg{r}éf ur ?ig?ﬁ’ o0 ehe yr F diffe,

tetrahydrothlophene t hi ophene,
pyrroline, PEREYHI - hﬁ@é)ﬁhz(ﬂ%‘" ivgdabesine 2—?hhﬁw5én0p§/rmd0e n-octyl,

i m dazol i anoth\‘&}dLaZ(@.éQa_véd Z5rdm EEbAFRInbYE NEeid), 2n3a0@Nd n-dec l, n-
124tr|azole and 1250xad|azole t et rahydropyran,

di hydropyréilf:ll % aﬂddgﬂ—el-cygﬁ) p’}f‘rogﬂde‘ﬁflpe TFINES £reh FRPLFiIAecRMANe.
nor phol i ne acpyr azarrigyeydi netearadqryland- yerpja@@byne n-&exadékyl, n-

y- pi per1|5dog‘g§t£ygdgrfnidl rl_le,ochée(g Zi ne, ?3 n thl 5&58%@? hi aél ne,

1,3,5 -trirazine, benzo
i ndol i ne, |ﬁém@quhdoﬁeﬁey@éni@mz@ﬂem ndaz@le Por R it is also

possible for mixtures to occur, more particularly those which
derive from naturally occurring fatty acids and from
synthetically produced technical acids, as a zresult of oxo-

20 process synthesis, for example.

Serving as C; to Ciz alkylene bridges A are, in particular,
polymethylene moieties of the formula (CH,)x, 4in which k
denotes a number from 2 to 12, more particularly from 2 to 8,

25 i.e., 1.2-ethylene, 1,3-propylene, 1,4-butylene,
pentamethylene, hexamethylene, heptamethylene, octamethylene,
nonamethylene, decamethylene, undecamethylene and
dodecamethylene. Hexamethylene, octamethylene, 1,2-ethylene
and 1,4-butylene are particularly preferred in this context.

30 In addition, however, branched C; to Cp» alkylene groups may
also occur, e.q., -CHyCH(CH:)CHy-, -CH,C(CH3),CH,-, -CH,CH (C3Hs) -,
or CH,CH (CH,) -.

The C; to C3p alkyl and C; to Cy alkenyl groups may carry up to
35 5, more particularly up to 3, additional substituents of the

stated type, and wmay be interrupted by up to 5, more



35 benzi m dazol e, chronan, isochronan, 21-1- and 4H chronene,

qgui nol i ne, i soqui noline, 1, 2, 3, 4-tetrahydroi soquinoline, 10 5

ci nnol i ne, qui nazoline, quinoxaline, phthalazine, and

benzol, 2, 3-tri azi ne. N-H noieties in the stated heterocyclic rings
ought 'as far as possible to be in derivatized form for instance as
an N-al kyl 10 noiety. In the case of substitution on the phenyl rings
or the heterocyclic rings, there are preferably two (identical or
different) or, nore particularly, one individual substituent 15
present. Exanples of optionally substiguted phenylal kyl groups and

al kyl groups which carry heterocyclic rings, for R are benzyl,

2- phenyl £t Artléupés@l | 09cy| 450060 y , 0
p- hydroxybgy qy ﬁﬁ p-%arbox bé%§H$ Lﬂcyg%an‘rar%)Fugpsu ?%%%%Ey?f
o-, m or L}Fé’t (5‘>‘<‘§’Stb‘?uteé1t héky ear by nbe@m| arg.  { GiapHret hYH;CH0H,
N- rret hyl pi pe;mzdn{ﬁo%gJ met hyl oegg};a B-crdfu,do-@Y! i di nyl NBiyb. cideul N

t he case Of(ﬁPQ§Qﬁ¥Hﬁ %ﬂ on ph rings and al so on heterocycllc
rings, the gréups r*i guestion c%ﬂeferaﬁﬁy %§Foups Eat&Eng oF
solubility ﬂﬁquiéﬂpcﬁmch as hydroxyl groups, carboxyl groups or

sul fo gfpups. 30 The radicals |isted above for R should al so be
under st ood correspondi ngly, to be exanples of the stated Cl to C4, C

to Cl2, andXepxylatooneistjesgrenpanplatedhanchydst aid iprertsohlar ptepsr ed

i n accor dange MWJ_EH h ghd3a b.QeVeé'HdhoﬂnBép&ﬁiQﬁEiﬁlc!ﬁ/ ool AR rafufbers

conponent f I|d detergﬁnt farmul ati ons. N )
addi ti on, tHP r &%alY g especially from 0 t° 5. 2% and & preferably

denote groups derived from butylene oxide and especially
15  groups derived from propylene oxide and from ethylene oxide.
Of particular interest are pure ethoxylates and pure
propoxylates, although ethylene oxide-propylene oxide block

structures may also occur.

20 As Eive- or six-membered, unsaturated or saturated,
heterocyclic rings having up to three heteroatoms from the
group consisting of nitrogen, oxygen, and sulfur, which may
additionally be benzofused and may be substituted by the
designated radicals, the following are contemplated:

25 tetrahydrofuran, furan, tetrahydrothiophene, thiophene, 2,5-
dimethylthiophene, pyrrolidine, pyrroline, pyrrole, isoxazole,
oxazole, thiazole, pyrazole, imidazoline, imidazole, 1,2,3-
triazolidine, 1,2,3- and 1,2,4-triazole, 1,2,3-, 1,2,4- and
1,2,5-oxadiazole, tetrahydropyran, dihydropyran, 2H- and 4H-

30 pyran, piperidine, 1,3- and 1,4-dioxane, moxrpholine, pyrazan,
pyridine, «-, B- and vy-picoline, wo- and y-piperidone,

pyrimidine, pyridazine, pyrazine, 1,2,5-oxathiazine, 1,3,5-,

1,2,3- and 1l,2,4-triazine, benzofuran, thiconaphthene,
indoline, indole, isoindoline, benzoxazole, indazole,
35 benzimidazole, chroman, isochroman, 2H~- and 4H-chromene,

quincline, isoquincline, 1,2,3,4-tetrahydroisoquineline,



11 5 detergent fornul ations which conprise the crystalline solid of
sufficiently | ow hygroscopicity, prepared in accordance with the

i nvention, conprising glycine.N Ndiacetic acid derivatives |, as
conpl exi ng agent for alkaline earth netal ions and heavy netal ions,
in the amounts customary for this 10 purpose, in addition to other
customary ingredients of such fornulations, are also provided by the
present invention. Conpositions and customary ingredients of solid
detergent formnulations of this kind are known to the skilled person
and therefore need not be elucidated yp any nore detail here. The
exanple below is intended to elucidate the invention in nore detail.

The gl y&i neihhdtHieaC &fiitad6i thederlhMabiyide, Usdy benzo-
a- al ani ne- N, N—dlacet?%hégld (ﬁ%t(blgly0|n§ N%ﬁgd%g%gtfé ggdd enzo

"NMGDA"), t I &oti tiPEEPE. Exanpl e The procedure bel ow was carri ed
out in a fluid-bed spray granulator which is equipped wth a cycl one,
a filter as,sc ubb he starti material (Trilono M
l'i qui d, fron1B(§§gﬂ%f leat %ﬁeg géﬁﬁfqﬁVfﬂﬂ%dﬁ?ﬁﬁuSﬂguéﬁ& ifefse
m Xi ng andP%%le@edoabetm sievfen@ferzaidurferrhorfetrhengtrml asi an.v-ldaer
the folihpowpge3P. conditions, a stable granulating operation was
achi eved: Process paraneters: Feed air tenperature 125C Departing
air tenperature 65C

In the case of substitution on the phenyl rings or the

heterocyclic rings, there are preferably two (identical ox
different) or, wore particularly, one individual substituent

15 present.

Examples of optionally substituted phenylalkyl groups and
alkyl droups which carry heterocyclic rings, for R, are
benzyl, 2-phenylethyl, 3-phenylpropyl, 4-phenylbutyl, o-, m-

20 or p-hydroxybenzyl, o-, m- or p-carboxybenzyl, o-, m- or p-
sulfobenzyl, o-, m- or p-methoxy- or -ethoxycarbonylbenzyl, 2-
furylmethyl, N-methylpiperidin-4-ylmethyl or 2-, 3- or 4-
pyridinylmethyl.

25 In the case of substitution on phenyl rings and also on
heterocyclic rings, the groups in question are preferably
groups conferring solubility in water, such as hydroxyl

groups, carboxyl groups or sulfo groups.

30 The radicals listed above for R should also be understood
correspondingly, to be examples of the stated ¢, to C,, C; to

Ciz, and C; to Oy alkyl groups.

The crystalline solid prepared in accoxdance with the
35 dnvention is especially suitable as a component for solid

detergent formulations. In addition, therefore, solid



Product tenperature 65 - 70C Intake air volunme 1300 nB/h 12 Spraying
air tenperature 90C Spraying air pressure 3 bar Spraying solution
tenperature 80C 5 In order to raise the crystallinity, the product
prepared was aftertreated with a tenperature profile comencing with
a bed tenperature of 70C, then raising this tenperature to around 110
- 120C over the course of around an hour, and 10 subsequently hol di ng
at this tenperature for around 60 m nutes. Screening at 1000 m crons
and re-use of the ground coarse

11

5 detergent formulations which comprise the crystalline solid of
sufficiently low hygroscopicity, prepared in accordance with
the invention, comprising glycine-N,N-diacetic acid
derivatives I, as complexing agent for alkaline earth metal
ions and heavy metal ions, in the amounts customary for this

10 purpose, in addition to other customary ingredients of such
formulations, are also provided by the present invention.
Compositions and customary ingredients of solid detergent
formulations of this kind are known to the skilled person and

therefore need not be elucidated in any more detail here.

15
The example below is intended to elucidate the invention in
more detall. The glycine-N,N-diacetic acid derivative I used
was o-alanine-N,N-diacetic acid (methylglycine-N,N-diacetic
acid, “MGDA”), trisodium salt.

20

Example

The procedure below was carried out in a fluid-bed spray
granulator which is equipped with a cyclone, a filter, and a

25 gas scrubber.

The starting material (Trilon® M, 1liquid, from BASF AG) was
heated to 90°C with continuous and intense mixing and was used
at this temperature for the granulation. Under the Eollowing

30 conditions, a stable granulating operation was achieved:

Process parameters:

Feed air temperature 125°C
Departing air temperature 65°C
Product temperature 65 - 70°C

Intake air volume 1300 wm°/h




material as crystallization seeds for the granul ation process led to
a stable operation with a yield of about 20 kg of 15 granul es per
hour in the desired quality. The introduction of conm nuted nateri al
was advant ageous for the process, in order to maintain the height of
the bed, and in order to obtain the product in a crystalline form

13 SCIalnB 1. A process for preparing a crystalline solid
substantially conprising glycine-N Ndiacetic acid derivatives of the
general formula | 10 MOOC N, CH2COOM CH2COOM (1) in which Ris Cl to
C30 al kyl or C2 to C30 al kenyl, whichigay 15 additionally carry as
substituents up to 5 hydroxyl groups, fornyl groups, Cl to C4 al koxy
groups, phenoxy grGgRsydig Girl Pedefabkaxycar bgnygsgroups|and may be
interrupted by up to-5pohadiacent oxygen atons,_alkoxylate noieties
of the fornula 20 Sp(%¥ﬁﬂglejg PIYSRYEF rn- (A20)3 3

Spraying sclution temperature 80°C

In oxder to raise the crystallinity, the product prepared was
aftertreated with a temperature profile commencing with a bed
temperature of 70°C, then raising this temperature to around
110 - 120°C over the course of around an hour, and
10  subsequently holding at this temperature for around 60
minutes.
Screening at 1000 microns and re-use of the ground coarse
material as crystallization seeds for the granulation process
led to a stable operation with a yield of about 20 kg of
15 granules per hour in the desired quality. The introduction of
comminuted material was advantageous for the process, in order
to maintain the height of the bed, and in order to obtain the

product in a crystalline form.



in which Al and A2 independently of one another denote 1, 2-al kyl ene
groups having 2 to 4 C atons, Y is hydrogen, 25 CI to Cfl alkyl,
phenyl or C to C4 al koxycarbonyl, and k is the nunber 1, 2 or 3, and
also mand n are each nunbers fromO to 50, the sumof m+ n
necessarily being at |east 4, phenylgikyl groups having 1 to 20 C
atons in the alkyl, a five- or six- ered, unsaturated or
saturated, 30 heterocyclic ring having up to three heteroatons from
the group consisting of nitrogen, oxygen, and sul fur, which may
additionally be benzofused, it being possible for all phenyl rings
and heterocyclic rings in the definitions for 14 5R additionally to
carry as$ substituents up to three Ckuedm&4 al kyl groups, hydroxyl
groups, carboxyl groups, sulfo groups or CI to C4 al koxycarbonyl
groups, or is a radical of the fornmula COOM ?i e(--N., CH2COOM CH2COOM
10 where Aldenct é¥Fcgeed £ E¥eRRKiN®E e chYbthjdive sokitkmubatadoiedlyand

each M independﬂﬁ@hysﬂﬁga@yy@&@eﬁ,ﬁsﬁgxggggegehﬁl&ghhaqgggé,O@IKgglne
“earth nmetal, ammopniu or sgbstituted 15ammoni umin the correspondi ng
stoichionetricsﬁﬁﬁﬁﬁ?;fnmﬁ'?e?n at |east one crystalline conpound of
the forldula | is introduced, and a spray granulation is carried out
with at | east one conpound of the for@yla l.

/k _CH,COOM

MOOC™ "N
CH,COOM

(1)
in which
R is C to C alkyl or C; to Cis alkenyl, which may
15 additionally carry as substituents up to 5 hydroxyl
groups, formyl groups, C; to C; alkoxy groups, Phenoxy
groups or C(; to C; alkoxycarbonyl groups and may be
interrupted by up to 5 nonadjacent oxygen atoms,
alkoxylate moieties of the formula
20

- (CH,) -0~ (A'0) o~ (A%0) ,-Y

in which A' and A’ independently of one another denote
1,2-alkylene groups having 2 to 4 C atoms, Y is hydrogen,
25 C to Cip alkyl, phenyl or C; to C; alkoxycarbonyl, and k
is the number 1, 2 or 3, and also m and n are each numbers
from 0 to 50, the sum of m + n necessarily being at least
4, phenylalkyl groups having 1 to 20 C atomg in the alkyl,
a five- or six-membered, unsaturated or saturated,
30 heterocyclic ring having up to three heteroatoms from the
group consisting of nitrogen, oxygen, and sulfur, which
may additionally be benzofused, it being possible for all

phenyl rings and heterocyclic rings in the definitions for



20 2. The process according to claim1, wherein part of the product is
removed fromthe granulator, ground, and introduced as new seeds into
the granulator. 3. The process according to claiml or 2, wherein an
aqueous 25solution of a compound of the formula I is used for the
spray granulation. 4. The process according to clains 1 to 3 for
preparing a crystalline solid of suff4ciently |ow hygroscopicity from
30gl yci ne-N, N-di acetic acid derivatives | in which Ris C to C241
alkyl, C2 to C241 al kenyl or a radical of the fornula 15 COOM
fi'CH2COOM | 5CH2COOM 5. The process according to claims | to 4 for
preparing a crystalline solid of sufficiently |ow hygroscopicity from
a- al ani ge- N, N- di a@atikconcling EMENrOhst Bepa kabhe fmiAlee 1Ra0I0AI ym or
substi tuted amd:e ai%llfi Sglgglu%rsef\()fl'xifdroxyl groups, carbexyl groups, sulfo
groups or Cy to C; alkoxycarbonyl groups, or is a radical
of the formula
! CH,COOM
\;\A ,lq/ 2
CH,COOM

10

where A denotes a C; to Cy; alkylene bridge or a chemical

bond, and

each M independently of any other is hydrogen, alkali

metal, alkaline earth metal, ammonium or substituted
15 ammonium in the corresponding stoichiometric amounts,

wherein at least one crystalline compound of the formula

I is introduced, and a spray granulation is carried out

with at least one compound of the formula I.

20 2. The process according to claim 1, wherein part of the
product is removed from the granulator, ground, and

introduced as new seeds into the granulator.

3. The process according to ¢laim 1 or 2, wherein an agqueous
25 solution of a compound of the formula I is used for the

spray granulation.

4, The process according to claims 1 to 3 for preparing a
crystalline solid of sufficiently low hygroscopicity from
30 glycine-N,N-diacetic acid derivatives T in which R is Cy

to Cye alkyl, C; to Cip alkenyl or a radical of the formula



6. The process according to any of claims 1 to 5,
heat - aftertreat ed.

t he product being
15 7. A solid detergent fornulation conprising the

crystalline solid, prepared according to claims 1 to 6, of
gl yci neN, N-di acetic acid derivatives | as conpl exing agent for
al kaline earth netal ions and heavy netal ions.

10

15

15

COOM

>, /k N CH,COOM

|
CH,CO0M

The process according to claims 1 to 4 for preparing a
crystalline solid of sufficiently low hygroscopicity from
x-alanine-N,N-diacetic acid (MGDA) or the alkali metal,

ammonium or substituted amine salts thereof.

The process according to any of claims 1 to 5, the product

being heat-aftertreated.

A solid detergent formulation comprising the crystalline
solid, prepared according to claims 1 to 6, of glycine-
N,N-dilacetic acid derivatives I as cowplexing agent for

alkaline earth metal ions and heavy metal ions.



