Met hod for producing a solid with sufficiently | ow hygroscopicity

whi ch conprises glutam c acid-N, N-diacetic acid (GLDA) or a
derivative thereof 5 Qutamc acid-N, Ndiacetic acid (G.DA) and salts
and/ or derivatives thereof are of great interest as conpl exi ng agents
for alkaline earth netal ions and heavy netal ions in a very w de
variety of technical fields of applichtion. 10 Conpl exi ng agents for
al kaline earth netal ions and heavy netal ions, as are used for :
exanple in detergents and cl eaners, are usually synthesized in
aqueous sol ut iMdthd®IFoeebiatitic 2Rpld G weRBESurEDNEYeH B, rRAMI red in
solid form 15 Cystonmary nethods for producing solids from solutions
are in 7 WA B Ty s PR PR 2 SPTPRRL SR Hptapiar prag-Nel tbreetite jagid
known that crystalline gebbf) & 4 ud¥iedwasd tac-gyanpl e during
evaporative or cooling crystallization nethods, can conprise water of
crystallization and, under anbient 20 conditions, is in nost cases
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i ncrease the storage stability of spray powders are described in the
literature, e.g. the conpaction or post-treatnent of builders for

det @6 gembmplekhnhenztACEOri MmIUA13nd3 2306 a2 SAdS Ahd heavy
derivatives_thereof and which preferably has a sufficiently | ow
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hygroscopicity e.g. for processing and application i ses
the fol F&RFAT cOPREIElekls cagesa EbRE @bt creaoimsd ses sglldtaform.

aci d-N, N-di acetic acid (G.DA) and/or a salt and/or a
derivative thereof (in 10particular glutamc acid-N N-diacetic acid
(GLDA) &Hgtomayny methods for producing solids from solutions are in

particular crystallization and spray-drying wethods. It is
known that crystalline solid, as is produced for example
during evaporxative or cooling crystallization methods, can
comprise water of  crystallization and, under  ambient

20 conditions, is in most cases 1less hygroscopic and more
storage-stable than amorphous solid. By means of spray-drying
methods (e.g. in the spray tower or in the spray fluidized
bed}), on the other hand, the s=o0lid is obtained in amorphoué
form. In this form, the solid is often highly hygroscopic and,

25 upon open storage under ambient conditions, it loses within a
short time the ability to be poured. Consequently, measures to
increase the storage stability of spray powders are described
in the literature, e.g. the compaction or post-treatment of
builders for detergents with benzoic acid in US 3,932,316.

30 _
Tt was an object of the present invention to provide a solid

which comprises glutamic acid-N,N-diacetic acid (GLDA) and/or



salt thereof), and b. a coating which conprises a conpound (or two or
mor e differe%t conpounds) of the general formula I MOOC N7CH2COOM
CH2COOM 15(1) in which Ris Cl- to C30-al kyl or C2- to C30-al kenyl,
whi ch additionally carry, as substituents, up to 5 hydroxyl groups,
fornyl groups, Cl- to C4-al koxy groups, phenoxy 20 groups or Cl- to
C4- al koxycar bonyl groups and can be i®terrupted by up to 5

nonadj acent oxygen atons, is al koxylate groups of the fornula - (CH2)
k-0- (A10) m (A20) n-Y 25 in which Al and A2, independently of one

1 a u i to r
anot her , salites 1,6 aldeylioBei geOUPSHIRE NG addl Ouf1 CRT BORL y%%%gﬁﬁ’yl a3 42k
d

- C, 2-al kyl henyl O d - to CG4-al Kox
Pgd{ﬁgeﬁﬂﬁégﬁcﬁgitéybr éhxhndphyg%35309101tY for processing an

application.

5 The present invention relates to a solid which preferably has
a sufficiently low hygroscopicity e.g. for processing and
application which comprises the following constituents:

a. a core which comprises glutamic acid-N,N-diacetic acid
(BLDA} and/or a salt and/or a derivative thereof {in
10 particular glutamic acid-N,N-diacetic acid {(GLDA) and/or a
salt thereof), and
b. a coating which comprises a compound (or two or more
different compounds) of the general formula I
R

P _CH,COOM

MoOC™ "N
GH,COOM

15 (1)
in which
R is C;- to Cae-alkyl or C,- to Cip-alkenyl, which
additionally carry, as substituents, up to 5 hydroxyl
groups, formyl groups, Ci- to Ci-alkoxy groups, phenoxy
20 groups ox (i~ to Cs-alkoxycarbonyl groups and can be
interrupted by up to 5 nonadjacent oxygen atoms, is

alkoxylate groups of the formula

- (CHz) k-0~ (B'0) - (A%0) oY
25
in which A' and 2%, independently of one another, are
l,2-alkylene groups having 2 to 4 carbon atoms, Y is
hydrogen, Cy- to Ciz-alkyl, phenyl or Cy- to
Cs-alkoxycarbonyl, and k is the number 1, 2 or 3, and m



and. n, in each case independently of one another, are nunbers fromO
to 50, where the sumof m+ n nust be at |east 4, is phenylal kyl
groups having 1 to 20 carbon atons in the alKyl, a five- or

si x-menbered unsaturated or 5 saturated heterocyclic ring having up
to three heteroatons fromthe group nitrogen, oxygen and sul fur,

whi ch can additionally be benzo-fused,33 where all of the phenyl rings
and heterocyclic rings specified in the neanings for R can al so
additionally carry, as substituents, up to three Cl1- 10 to C4-al kyl

groups, hydraeod grodps,eqdt boxyt gnaupsndestip GFOURS andiof.Cl- .t
- al koxycar%%e g\r{\%ups, or is aradical for the fornula
, CH2COOM CH2 BwierB R it 2%1-vhegecknea| Sy erfe Br+ dyemost abe at

chemical bondeagfdacach Pherpriengndenihysohal g0t hey s, i % S{ﬁﬁ]
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al kali nmetal,, alkaline earth netal, “amoni um or~substitute
(e.g. organi ¢lanFhe SHiYd)y ia thHeecor pEs poltthinegbezedst whsdtionetad cor

amousts (in pakbiaubarneachMoindengndantly of the athers, .is
hydrogen, alkali netal, amm%tcu% or gb??ﬁﬁge a?r?m%%ﬁﬁ tgroatoms
organi ¢ am né*eal tEhe | aTehe cutmegeondi gvgystroi ehdl on®iliEiue , aNEHINGLS ) carb
The present iayent | r es. t.Qsa nethod for praqducing the,
solid accordiang to ?%Jé z}g%nk%%ﬁ %\'ﬁﬁ%géi %ﬁ?ﬁ% %ngom?orﬁ § APyl rings
i ntroduced i $nd Setedoghikir comys seectOiedonsi ShS mfan gt &BkCR can

aci d-N, N-di agetic_ agi Fpect aarlld/ or a salg and/or a derivative
thereof (in particualar ?u{@d% HeY -39 gFubstituents, up to three -
10 Lo Cy-alkyl groups, hydroxyl groups, carboxyl groups,
sulfo groups and/or C;- to Cs-alkoxycarbonyl groups, or is
a radical for the formula
COOM

¥ 'F/c:Hzcoom

CH,COOM

15 where A is a C;- to Ciz-alkylene bridgé or a chemical bond,
and
each M, independently of the others, is hydrogen, alkali
metal, alkaline earth metal, ammonium ot substituted
ammonium (e.g. organic amine salts) in the corresponding

20 stoichiometric amounts (in particulaxr each M,
independently of the others, is hydrogen, alkali metal,
ammonium or substituted ammonium (e.g. oxganic amine

salts) in the corresponding stoichiometric amounts) .

25 The present invention also relates to a method for producing
the solid according to the invention, wherein the seed
initially introduced is a solid which comprises (or consists
of) glutamic acid-N,N-diacetic acid (GLDA) and/or a salt

and/or a derivative thereof (in particular glutamic. acid-



N, N-di acetic acid (G.DA) and/or a salt thereof), and a spray

granul ation or a coating (preferably in a fluidized-bed apparatus)
with at | east one conpound of the fornula | is carried out. 5 If the
core material (which conprises glutam c acidN, N-diacetic acid (G.DA)
and/or a salt and/or a derivative thereof) is used as powder, then
this powder, during the spray-granul atdion, is preferably firstly
stuck together by the 10 coating material (which conprises a conpound
of the general formula I) to give |larger particles (granulation),

bef ore F4iNrPaastdleesacice tHazed dndAde cosklngthaiesin) . ahd hhesere
material_js j-nitdially introduced in the formof relatively |arge

gr anul es?fatﬁ}]dén%ttlﬁglse%é} afful & ,a%af}?i népfﬁ£e§ - 5 @ aduisdiged-ed
pref er adppeosated divitet by Viddsd heneoaiompguABt &d aknbCcaabiidl 1 is
Pr ef er abl s th %Ut am c acid-N, N-diacetic acid (G.DA) and/or the
salt is crdﬁ'?glﬁ’ ‘of the fornula (I1) 20

MLOOG- ( CH2) 2- CH( COOML) - N(CH2COON1) 2(11) where ML is hydrogen,

amoni um or an alkali netal (e.g. sodium potassiun) and/or an

or gani ¢ i nEREor §R¥Ec dMAERE IS t ) (WErlpar epeptiger ebénbaneci s agiiven
to the ly fhoantdeseof rt r refere i S..0f o0 fhe_sodium
salt. Parti cul tgr&%gr%ef%cri;dlncéb?gﬂgi \%élr?gf% g%n%%ﬁﬁdsarg#)/%%ﬁegf dée%%"é‘%ﬁ;‘”e
as are désaed ia DEeb6ag9 BeMde’R) then(seeds) powdarpanhering the

i di 2o Bad e Sy gm0l a1 R CERBRRY Sy R s RefhioBy) e
frorh0Q atqatismed Mauguliaded (wiisrle, cpaptiste 8i zesupefnd0 @M thd0QeRRGIN
partiCL”fo§§aén?Y'to give larger particles (granulation), before said
particles are coated by the coating material. If the core
material is dinitially introduced in the form of relatively

large granules, then these granules, during the spray-

15 granulation, are preferably coated directly with the coating

material (coating).

Preferably, the glutamic acid-N,N-diacetic acid (GLDA) and/or
the salt is a compound of the formula (II)

20
M'00C- {CH,) »~CH (COOM) -N (CH,CO0M?) 5 (II)

where M* is hydrogen, ammonium or an alkali metal (e.g. sodium,
potassium) and/or an organic amine {organic amine salt).
25 Particular preference is given to the L form thereof.

Furthermore, preference is given to the sodium salrt.

Particular preference is given to compounds of the formula I,
as are described in DE 196 49 681.

30
For the method of the present invention, powders and/or

granules of the core material are introduced as initial charge



5 200 pm for the granulation and 200 pm - 1000 pm (in particular 300
pm - 1000 pm) for the coating are preferred. Preferably, the core
material (material conprising GLDA) is dry material, i.e. in
particular the core naterial has a water 10 content of |ess than 10*
(in particular less than 5%9. Preferably, the core material (rmateri al
conprising GLDA) is produced in a manfer customary per se by
crystallization, spray-drying or by fluidized-bed granulation. 15 The
seeds are held in a fluidized bed in the suspended state

(f1uidi ztddeot) aind 4 onambbe sustaserf Oped bayeh W sidap1R0 Qharatus
atonizeﬁg?rgglets whi ch c%%priég at_least one conpound of the formula
|. The | %pr otfticePTiaTerRPLYWway daRtise Zed-baft | FRIGUSIGFanekRrddn

fron1theqqmybm@sspécg.dbﬁiEﬁetﬁ@Tpé@ﬂuﬁﬁéénff$£iéhéﬂéﬁ%%#%ifi i ugh
reely

a classifying discharge in a flexible manner - e.g. w

adj ust alﬂ%eparﬂqrt?llé’lﬁ Féges witt RGubmi m &%upmi rignt Iperdigivhgr 50 pm -
oper ati gmo t heras p. | y ns re_coathpRg, a .
bat ch operakﬁgn i's ZSQEB%fe?f%&ﬁi%ggggafﬁg?hezg%ﬂgy-grangpgpi L (in
met hod, & igular BOOUANenah® @ riNbrfior” Whebebst ing hix Sprmadfgrard .at i on
[ Fl ui di zed-bed - spray-granul ation)" Springer - Verlag 2000 30(1 SBN
3-540-66985- X). The nethod of the present invention is one wherein a
sol i d wiHusifezalpyi seshgl abami maaeirdal, Nuditacdbilc airi(sGhA) Gy of o
6

dry material, i.e. in particular the core material has a water

10 content of less than 10% (in particular less than 5% .

Preferably, the core material (material comprising GLDA) is
produced in a wmanner customary per se by crystallization,
spray-drying or by fluidized-bed granulation.
15
The seeds are held in a fluidized bed in the suspended state
{(fluidization) and form the surface for a layer-wise drying of
atomized droplets which comprise at least one compound of the
formula I. The particle produced in this way can be
20  continuously removed from the drying space during the
production wvia a granulation through a classifying discharge
in a flexible manner - e.g. with freely adjustable particle
sizes - without interrupting the drying operation. In the case

of production by means of pure coating, a batch operation is

25 preferred.

As regards the spray-granulation method, see e.g.:
H. Uhlemann, L. Mérl, "Wirbelschicht - Sprihgranulation
[Fluidized-bed - spray-granulation]® Springer - Verlag 2000

30 (ISBN 3-540-66985-X).
The method of the present invention is one wherein a solid

which comprises glutamic acid-N,N-diacetic acid (GLDA) and/or



a salt and/or a derivative thereof is initially introduced as seed
and then, in a manner customary per se, a spraygranul ation/coating
W th at | east one conpound of the forrmula I, which is preferably
present in solution (in particular in 5 aqueous solution, preferably
ca. 35-43%strength, particularly preferably ca. 35-42% strength,
especially preferably ca. 40% strengtlg) is carried out.

Preferably, a spray-granul ation/coating with the follow ng 10
paranmeters is carried out: preferred i ncomng air tenperature:

90- 160Ca pregifterarely car oduddr ielfitleatiNetecE015206G1 tRRE N or &ﬁereaﬁeganas
air tenpezﬁhure 40-110C,  preferred tenperature of the feed: 40-100C
15 In t k&SPt RGY aEE%?dlnﬁgtditﬁ§qpﬁﬁénFPﬁﬁ°m?6Y BREISE | | qui §Praw-

mat er i algregugdatacBBcber A3Y6 wi£eNngt hicpsel 8hablynfodga 4380 Eﬁ%e%%%ulén
partlcular a 40% strength, aqueous solution of a conmpound o

formul a %) T dpris eBreherh e rsré@fa@tzonec@ﬁiautmmg(gmupam:scular in
aci dsN, le@@@t lsgla@hen(%kl@%em %sgﬂét@n toir%ﬂ«';J der i tsov Live
0

t her eof ) idizing in the strean1of t7air i e S5 L8 UHBE (Y t
and the1§€€3§a§ié €8at @8 -dR%gramehatbd asgetheblyoptefler@mhea. 40%

fIU|d|z%QrQﬁgtﬁPpgﬁi %ﬁ iSaLgferably a fluidized- bed

spray- granul at or I's equipped for exanple with a cycl one and/ or
a filter and/or a wet scrubber. Fbre a solidis referred to as

non- hygr, r of bei of 30 sy ficgiently | ow hygroscopicity
when, u%%%gggé% gtorage’g f erﬁ%ﬁﬁ%ﬁ HgFgﬁF %%ndfﬂ#%n§ heg §ol3gwingd
reléﬂ|V@aaaMBSpherxs dant Bd younf: 76% over a period of at |east one
day, preferablé8 7_one, week, it keeps its consistency as (preferably

free-fl &kCAGE: mb%?o?ﬁn%ﬂ%%ﬁnQQFPerature 90-160°C,

preferred product temperature: 50-120°C,
preferred outgoing air temperature: 40-110°C,
preferred temperature of the feed: 40-100°C.
15
In the method according to the invention, for example liquid
raw material (e.g. a 35 to 43% strength, preferably a 35-42%
strength, in particular a 40% strength, aqueous solution of a
compound of the formula 1I) 4is sprayed onto the seeds
20 (comprising glutamic acid-N,N-diacetic acid (GLDA) and/or a
salt and/or a derivative thereof) fluidizing in the stream of
hot air, which dries as a result and the seeds are anted or

granulated and then coated.

25 The fluidized-bed apparatus ig preferably a fluidized-bed

spray-granulator which is equipped for example with a cyclone

and/or a filter and/or a wet scrubber.

Here, a solid is referred to as non-hygroscopic or of being of
30 sufficiently low hygroscopicity when, upon open storage under
normal ambient conditions, e.g. 25°C and relative atmospheric

humidity of 76%, over a period of at least one day, preferably



The core of the solid according to the invention conprises 5 glutamc
acid-N, N-diacetic acid (GLDA) and/or salt and/or a derivative
.thereof, preferably a compound of the general fornula (I1): MLOOC
(CH2) 2 -CH ( CcooML) -N(CcHzcoomL) 2( I 1) 10 where M i s hydrogen,
amoni um an organic amne or an alkali netal (preferably sodium.
Particularly preferably, the core confrises L-glutamic

acid-N, N-diacetic acid tetrasodiumsalt (COHONOCBNa4, e.g. CAS No.:
51981-21-6). Preferably, the core 15 material conprises Dissolvine G

from AkzmeNokekk, Thet cOokeesan iR | @Baki¥Leadpr i 88 OfS-Her®n¢ f yriher
conpl exilfg% agents for al kaline earth netal ions and/or heavy netal
i ons, suctt’& 9&.89w§%¥y%r%ra§t]@r‘?sas pol yacryl ates or 20 sul f onat ed
pol ymers (for exanple sulfonated nultipol yner such as Acusol 588 from
Room and Haas (Dow)) or ethyl enedi am netetraacetic acid (EDTA, for
exanpl e 1B soPYA nBENA T oﬁ?i&%oaﬂéﬁéﬁ}{lg i Fopalfie cdhuenbson ecrapodsem

sal t 5 2% 1Thenser e dXal-ii, auliakky e PL efenabl yaeompr gg&%ﬁ@é#@f%%ﬁo% oL
ch's Iy the

co-granules (i.e. granules with auxiliaries whi I pli

gr anul atdegivet ige DALherepet polpuedieeiylvat es) compdindi roft heheonyexeraf,
t he presf%rymuilquﬂppn, the expression 30 GLDA preferably refers to
glutam c acid-N, N-di acetic acid or one of the salts described herein
(e.g. the tetrasodiumsalt). 8 The solid produced according to the

i nvention conprises,.as, tin f rﬁpl sentially conpounds of

the formula I, mher%deograraﬁﬁﬁgﬁogﬁt(g&g“ﬁs" é#‘?ﬁéo%gtzeri éf%) and/ or

by- gPoducts fromthe preparation of the conpounds of the fornula |

my 1 s . . , .
where M~ is hydrogen, ammonium, an organic amine or an alkali

metal (preferably sodium). Particularly preferably, the core

comprises L-glutamic acid-N,N-diacetic acid tetrasodium salt

(CoHgNOgNa,, e.g. CAS No.: 51981-21-6). Preferably, the core

15 material comprises Dissolvine® GL from Akzo Nobel.

The core can optionally comprise one or more Ffurther
complexing agents for alkaline earth metal ions and/or heavy
metal ions, such as e.g. polymers such as polyvacrylates or
20 sulfonated polymers (for example sulfonated multipolymer such
as Acusol 588 from Room and Haas (Dow) ) or
ethylenediaminetetraacetic acid (EDTA, for example Dissolvine

NA from Akzo Nobel), in particular as tetrasodium salt.

25 The core particularly preferably comprises GLDA granules or
co-granules (i.e. granules with auxiliaries which simplify the

granulation of GLDA, e.g. polycarboxylates).

Within the context of the present invention, the expression
30 GLDA preferably refers to glutamic acid-N,N-diacetic acid or

one of the salts described herein (e.g. the tetrasodium salt).



5 additionally be present. Depending on the synthesis nethod used,
customary purities for the conmpounds | are 70 to 99.9% by weight, in
.particular 80 to 99.5% by weight, in each case based on the solids
content. 10 For the present invention, those conpounds of the fornula
. in which Ris Cl- to C20-al kyl, C2- to C20-al kenyl or a radical of
the formul a COOM . 2c, - -, NCH2COOVBCH2COOM 15 are preferably
suitable. As conpound of the fornmula I, particular preference is
given to using a-alanine-N, N-diacetic acid (R = CH3, M&@A) and its
salts. Phef esehick Prodiveh hocosihgyetg. dHes Bhk&tiidiet 8bmpdi s [ Sag
anmoni u l, a bsti.tuted ammoni,umsalts. O suitability as such
salts a;gg%%rllg%éri dry";%tjei'rul%LtD 3di?ﬁﬁerg% ¥ AR R oRE umhgal f¥myle I,
parti culdrerihesrarlils atiatmt < r POk aSSE Ll aRdt bt ATHORLMILS bl naRd,aL S0
organic triamine 25 salts with a tertiary nitrogen atom Sui ?abl e

bases und&€F yiHy BF GRtACiaH nef s&fes cwqumdsared cthar fogmuilar i may

ani nés, asddhiagallialgey| pobBest haveR@nkihg 4.£arhan %Frﬁéﬁe 31y €
al kyl, such as trimethyl- and tri ethyl afln' %e, and trial kano %m' ﬂgEhOd

havi ng ¥°6f:3 W& HBATH: BHELL9eF nEphe thrk avoponadscdl axer eiterabl 99.9%
triethapgl amiRfr,t - RQRRRALAMRE §§_|§%'5%3§ Oxp@f%ta,m {I¥ cach case

based on the solids content.

10 For the present invention, those compounds of the formula T in

which R is Ci- to Cy-alkyl, C.- to Cyo-~alkenyl or a radical of

the formula

COOM
\,.Q'A/]\w,CHZCOOM
CH,COOM

15 are preferably suitable.

As compound of the formula I, particular preference is given
to using o-alanine-N,N-diacetic acid (R = CH,, MGDA) and itg
salts. Preference is given to using e.g. its alkali metal

20 salts, ammonium salts and substituted ammonium salts.

Of suitability as such salts are primarily the sodium,

potassium and ammenium salts, in particular the trisodium,

tripotassium and triammonium salt, and also organic triamine
25 salts with a tertiary nitrogen atom.

Suitable bases underlying organic amine salts are in

particular tertiary amines, such ag trialkylamines having 1 to

4 carbon atoms in each élkyl, such as trimethyl- and

triethylamine, and trialkanolamines having 2 or 3 carbon atoms



The. al kaline earth netal salts used are in particular the 5 cal cium
and magnesi um salts. Besides nethyl, of suitability for the radical R
as straight- chain or branched al k(en)yl radicals, are in particul ar
C2- to Cfl-alkyl and -al kenyl, here in particular straight-chain 10
radi cal s derived fron1saturated or unsaturated fatty acids. Exanpl es

i sopropyl isopentyl 15 (derived (derived n-dodecyl of individual

radicals R are: ethyl, n-propyl, , n-butyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, , tert-pentyl, neopentyl, n- hexyl, n-heptyl,

3- heptylin ftbﬁ1zatk&gd}m»@ﬂdﬁaalaci@yﬁfarablyl trboaeddldlioEd, tri-
| sononangi , ns dec ndecyl, , isododecyl (derived
fromi sgrgrﬁgd%arg%llaéﬂgc ¥ txd soPyo?amﬂamne

n-tridecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl,

n- hept adecyl t adec nonadecyl! , n-ei cos Iand 20 n-hept adecenyl
(derivegﬁ?g ﬁﬁéﬁgﬁgeaé¥ﬂ§le%?té§ PelEs A5 pasei bife PBFLHFYEAF edheo
ari ses i eapaiin cliildamatbReseumhighcare derived fromnnaturally occurring

fatty acids and fromsynthetically produced technical -grade aci ds,
for exanple by oxo synthesis. 25 The Cl- to C12 alkylene bridges A

are in pesdided aﬁeﬂqglwweaﬁwygﬁ&%ba&qws £of t % %gizﬁat stralght—

which k is a nunber from2 to 12, particu from
1, 2- et hyFeag? %F:#%ﬁﬂﬂ&ﬂdeﬁék(fndybuﬁyﬂenalspemr@nemhyirnmnular C.- to

Cip-alkyl and -alkenyl, here in particular straight-chain

10 radicals derived from saturated or unsaturated fatty acids.

Examples of individual radicalgs R are: ethyl, n-propvi,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
isopentyl, tert-pentyl, neopentyl, n-hexyl, n~heptyl, 3-heptyl
15 {(derived from 2-ethylhexanoic acid), n-octyl, isooctyl
(derived from isononanocic acid), n-nonyl, n-decyl, n-undecyl,

n-dodecyl, isododecyl (derived from isotridecanoic acid),

n-tridecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl,
n-heptadecyl, n-octadecyl, n-nonadecyl, n-eicosyl and
20 n-heptadecenyl (derived from oleic acid). For R, it is also

possible for mixtures to arise, in particular those which are
derived from naturally occurring fatty acids and from
synthetically produced technical-grade acids, for example by
oxo synthegis.
25
The Cy- to Ciy-alkylene bridges A  are in particular
polymethylene groups of the Fformula (CHz)yx, in which k is a
number from 2 to 12, in particular £from 2 to 8, 1i.e.
1,2-ethylene, 1l,3-propylene, 1l,4-butylene, pentamethylene,
30 hexamethylene, heptamethylene, octamethylene, nonamethylene,
decamethylene, undecamethylene and dodecamethylene.

Hexamethylene, octamethylene, 1,2-ethylene and 1,4-butylene



30 hexanet hyl ene, hept anet hyl ene, oct anet hyl ene, nonanet hyl ene,
decanet hyl ene, undecanet hyl ene and dodecanet hyl ene. Hexanet hyl ene,
.oct anet hyl ene, 1,2-ethylene and 1,4-butylene 10 are particularly
preferred here. In addition, however, branched C3- to Cl2-al kyl ene
groups can al so occur, e.g. -CH2CH(CH3)CH2-, -CH2C(CH3) 2C112-,
-CH2CH(C2H.5)- or CH2CH(Cl112)-. 5 Thel®l- to Cn-alkyl and O to
C30- al kenyl groups can carry up to 5, in particular up to 3,
addi ti onal substituents of the specified type and be interrupted by
up to 5aie, peatiibellErly tprS&femenadjlaeent oxygeadaloNsn, EXanwkosf
such su iLtuted al k(en)yl, gr are -CH20H, -CH2CH2OH

-mchz-%é{ e%10@5‘014 D- 2“@1%%32‘-%- BHRUPE CHERD- SR occur,  e.g.

- CH2- 0- GH2GER{ Ok ) CEGH - QHRC (CB5R:BRN, - GLLR(BHAGHS o9 crii@hiRy COOCH3.
Sui t abl e al koxy(late) groups are in particular those in which mand
n, in each case independently of one another, are 15 nunbers fromO

to 36, imhepanti eul ag, Lm0 ok 15- A00cAndIA20, A rBLsE eLabl o BLoURS
derived from bytyl ene oxide and in particular ¥r0n1propy ene oxl de
and froh%thyl eRePekFdeuler Har thicud ar 2fditieml aswbPureeattisoxyf atks

and pur egacqraxyl aes, ahdinet bﬂé@%&@@%ygﬁﬁ%'oe@e nggl'r ggrg'ig& a%gpg g

structures can al so arise. Suitablefive- Si X- me ansa
or saturt& et hePerditaratitc PXYERN havdmy. uBxaplder eef hetehoaubrsifnosd

the grouyptilsogen, n angd_sul f ur, ich addi tionally 25
benzo- f use a%g subg?§¥ %ed %gethe g%én%ﬂategﬁggﬁgﬁéls,"gﬁ%c%ﬁ".TCH%
t et thy o8 OHar® - @ 1CettHa hy d 8} Hh-aphene, t hEmPeNHE,CH,-0H, -CH,-CHO,

2. 5- di iyl &b, OPRERC BYERO! A1 NG, BT IRIE: PYT ol e,

Suitable alkoxy(late) groups are in particular those in which
m and n, in each case independently of one another, are
15 nuwbers from 0 to 30, in particular from 0 to 15. A0 and A%0
are preferably groups derived from butylene oxide and in
particular from propylene oxide and from ethylene oxide. Of
particular interest are pure ethoxylates and pure
propoxylates, but ethylene oxide-propylene oxide block

20 structures can also arise.

Suitable five- or six-membered unsaturated or saturated
heterocyclic rings having up to three heterocatoms from the
group nitrogen, oxygen and sulfur, which can be additionally

25 Dbenzo-fused and substituted by the designated radicals, are

e.g.:
tetrahydrofuran, furan, tetrahydrothiophene, thiophene,
2,5-dimethylthiophene, pyrrolidine, pyrroline, pyrrole,
isoxazole, oxazole, thiazole, pyrazole, imidazoline,
30 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-pyran, piperidine, 1,3- and



i soxazol e, oxazol e, t hi azol e, pyrazol e, i m dazol i ne, 30

i mdazole,1,2,3-triazolidine,1,2,3- and 1,2,4-triazol e,
1,2,3-,1,2,4-andl, 2, 5- oxadi azol e, tetrahydropyran, di hydropyran, 2H
and 4H pyran, piperidine,1,3- and 11 |, 4-di oxane, norpholi ne,
pyrazan, pyridine, a-, p- and y- plcollne a- and y-pi peridone,
pyrim di ne, pyridazine, pyrazine, 1,2, %-oxathiazine, 1,3,5-, 1,2, 3-
and 1,2,4-triazine, benzofuran, thlonaphthene, i ndol ine, indole, 5
|50|ndoI|ne benzoxazol e, indazol e, benzi m dazol e, chronane,
|sochroﬁhﬂ% %H#BQ§nd mendhcdiBee, quimekione, pysdgiieol inre, B-  and
1,2,3,4-§ .01 sQqui oJ qui_nazal_j,ne, qui noxal i ne,
phthala2|ne and enzggl 2’ trYaéiégE %ﬁ?ﬁ% 0t - th@Y§B@€FﬂP€d
het er ocyR¥Y4agEimiengs sh@quSb@cwkewmzeas far 1as possi bl & inz-

derivati K [ exa as N-a] kyl group (e.qg, haV|ng | to 12
car bon é%gp'%(yyﬁazﬁ% thbr%%é?%ﬁansubEﬁ¥??ébQﬁ?ﬁﬂ? th%niﬁk&ﬂﬁr r ingeler
the 85 Hetcirgoidhiec rbémnbxaﬁaﬂberabhaaﬁ&ma(l@@ﬁhhﬁﬁaaégléﬂ1: B BREheOT
in partlcul@{ one |nd|V|duaI substituent, arise. Exanples of

opt i onal 1S THEEPEut edTphett al481chs F@@ﬁ@ anauﬁwiyﬁﬁgrouﬁ9qyanpynng,

het er ocyrc,lz G ,Hi- I&@&rﬁﬁ?dﬁaﬂé&?m{mwne 20 2- pheny] sthy
3- phenyl pyl 4- phep Ibuty 0-, m or p-hydroxy benzyﬁ“lna2011ﬂ8r

p- car bo@HiEEA}ineq_ ph a%?zﬁ"-‘%lﬂf{do@@ﬁ!zy’l-l 8- 3-mrisGrine.met hoxy or

-ethoxycarbonylbenzyl 2-furyl methyl, N-methyl piperidin-4-ylnmethyl or
2-, 3- or 4- pyr|d|nylnethyl 25 For the substitution on phenyl rings
and QI s&'6n HEPEPBCYEr i dhei ngsecpfeéérehrm:@mssygwen tindisi Bould be

wat er - s Zi,Q0 £gL.oups £ OX ro car oxyI roups or
Sl T griuaeeges bl es o PPRETR R Y e G or oo 25 eeob L nes

Cl- to N-alkyl group (e.g. having 1 to 12 carbon atoms).

In the case of gubstitution on the phenyl rings or the
15 heterocyclic rings, preferably two (identical or different) or

in particular one individual subsgtituent, arise.

Examples of optionally substituted phenylalkyl groups and

alkyl groups carrying heterocyclic rings for R are benzyl,

20  2-phenylethyl, 3-phenylpropyl, 4 -phenylbutyl, o-, m-  or
p-hydroxylbenzyl, o-, m- or p-carboxylbenzyl, o-, w- or
p-sulfobenzyl, o-, m- or p-methoxy or -ethoxycarbonylbenzyl,
2-furylimethyl, N-methylpiperidin-4-ylmethyl ox 2-, 2- or

4-pyridinylmethyl.
25
For the substitution on phenyl rings and also on heterocyclic
rings, preference is given to using water-solubilizing groups
such as hydroxyl groups, carboxyl groups or sulfo groups.
Examples of the gpecified C;- to -, ;- to Ciz- and C:~ to
30 Csp-alkyl groups are also to be understood as meaning the

corresponding radicals listed above for R.



12 The solid according to the invention is suitable to a particular
degree as a conponent for solid detergent and cl eaner formul ations.
-Subsequently, solid detergent and cl eaner formnul ations which conprise
the solid according to the 5 invention as conpl exi ng agent for

al kaline earth netal ions and heavy netal ions in the amounts
customary for this purpose, as well a%?other customary constituents
of such foinulations, are also provided by the present invention.
Conposi tions and customary constituents of such solid 10 detergent
and cl edii® fsoidl akicepsdane khownthe thergerisen skl lsedtbpléhetart 5

and theref.Qr. no t o be explaine nore detai] here. The

exanpl eg%erl%o?vulqgl in eigf"d%d 6 i F ug T%?%eq?] r}lc’ﬁfveﬁ‘f’ Th idFtEYgRBte and

detai | . Heanglryci freeny Mdionset | csL&med;ué@itle/atl Vb 1lidus ede MBiSgent and
A"

aalanln%NN-dl cetic acid (pnethyl ci ne-N, N-di acetic acid, "M
trisodi G SR, Efg‘ﬁ%f;‘géo’?% Je"ﬂ:lL o‘F IR e esddd wererdangi bd bhe

on aspi listvehitubai zed- befb SRRy 9&%@#& atfben AL AU smael n AGH 498ns
fromdatt i ch was equi pped wit cyclone, a filter and a we

scr ubbePR95 dipl B2}t IRRS arttai e ﬁﬁpgn*é&pe?umam/'o éoat this
I DA Mgt I ain s
gr anul epuebogeDA Mt hediri | @B Mobi gi %Mg)l?[e ?%%?éit%r L3 IHCh

was 200-1000 pm Experinental procedure an désir &
grai n spECTMARE 1PRE, 0VRIS| 24 sPr aprdoidads byi evbd q;ﬁ:fealazﬂ:r an¥6A0ipm

SIeVe. Compositions and customary constituents of such solid
10  detergent and cleaner formulations are known to the person
skilled in the art and therefore do not need to be explained

in more detail here.

The example below is intended to illustrate the invention in
15 more detail. The glycine-N,N-diacetic acid derivative I used
was o-alanine-N,N-diacetic acid (methylglycine-N,N-diacetic

acid, "MGDA") trisodium salt.

Examples
20
The following processes were carried out on a pilot fluidized-
bed spray-granulation apparatus model AGT 400 from Glatt which

was equipped with a cyclone, a filter and a wet scrubber.

25 Example 1

It was an aim of this experiment to coat granules of GLDA with
Trilon M ligquid (BASF). The target grain size was 200-1000 um.
Experimental procedure and results

30
Trilon M liquid was heated to 90-95°C and sprayed onto the

initial charge of GLDA granules. This gave granules in the



At the follow ng processing paraneters, the coating was able 5 to run
in a stable manner: incomng air tenperature 140C incomng air
amount: 1400 ns/ h product tenperature 100-104C 10 outgoing air
tenperature: 98-101C spraying pressure: 2.0 bar spraying rate: ca.
350-450 g/ m n storage container: 90C 15 After establishing the
processing paraneter specified above, 1t was possible to achieve a

st abl e process. By neans of subsequent protective sieving over
1000 pm 15.9 kg of granules were separated. The oversize fraction 20
anount eddesited grrimExappter@n. TH@eomensbdict Hirscex@er WaBENkiwasdat & Ff
coat co- égu% of . GLDA agd 25 a pol yner (honopol yrer Sokal an PA 30
CL (BAS#?§ with Tri Fon ﬁFElquid. Target grain size of the coated
granul es: 200-1000 um 10 kg of Trilon MIliquid were heated to 90-95C

and sprayed _on to.the.initial charge of co-granules (15 kg). This
gave 30q%$ Eﬁ?ego% OVﬁﬁngEPF%ﬁsﬁ?%jHa§%%%¥?{ﬁm e BYBEERFewRFadbilen

was S eviesl wveria a1888pPRM Gheyer: 14 At the follow ng processing
paranmeters, the coating is able to run in a stable nanner: i ncom ng
air tenperature 130-140C 5 incom ng air anount: 1200 n8/ h product

t enper at i@ty HARCLeMbEPLPG-&i fadper ature: 100- 102C spraying
pressure; 2.0 bar
incoming air amount: 1400 m?*/h
product temperature 100-104°C
10 outgoing air temperature: 98-101°C
spraying pressure: 2.0 bar
spraying rate: ca. 350-450 g/min

storage container: 90°C

15 After establishing the processing parameter specified above,

it was possible to achieve a stable process.

By means of subsequent protective sieving over 1000 N,
15.9 kg of granules were separated. The oversize fraction
20 amounted to 6.0 kg.

Example 2

The aim of this experiment was to coat co-granules of GLDA and
25 a polymer (homopolymer Sokalan PA 30 CL (BASF)) with Trilon M
Liquid. Target grain size of the coated granules: 200-1000 pm.

10 kg of Trilon M liguid were heated to 90-95°C and sprayed on
to the initial charge of co-granules (15 kg). This gave
30 granules in the desired grain spectrum. The oversize fraction

was sieved over a 1000 um sieve.



spraying rate: ca. 100-150 g/mn 10 storage container: 95C The
foll ow ng exanpl e anounts were prepared: 17.0 kg of granules
(sieved over 1000 pm. The oversize 15 fraction was 5.1 kg. After
establishing the processing paraneters given above, it was possible
to achieve a stable process. 20 Exanple 3 The aimof this experinent
was to coat co-granul es of GLDA and alPol ymer (honopol ymer Sokal an PA
30 CL (BASF)) with Trilon MLiquid. Target grain size of the coated
granul es: 200-1000 pm 20 kg of Trilon MIliquid were heated to 90-95C
and spr &fedhen fcd loéngnproadsehay geicinaergy, antilkeschtinkgls IBLE to

gave granuyl g hns£€§%%qa%£§g”graln spectrum The oversize fraction
was sieved over a pmsieve. 15 incomng air tenperature

130- 140C i nconming air anmount: 1200 nB/h product tenperature 104-106C
5 outgoLn% ai.r temperature: 100-102C spraying pressure: 2.0 bar
sprayi ng FatePgc a1 1oy HEF Gh 130 d#4GE contai ner: 95C 10 The

fol | oW dgcenang eianbudhst werdopmepared: 20.3 kg of granules (sieved
over 1000 pm. The oversize fraction was 5.2 kg. 15 After
establi§ﬁPﬁBthEeﬁP%E%%%¥%g“Hﬁﬂ&ﬁ§Fers gi ven above, it was possible

to achi evegaistabhe PERSESSure: 100-102°C
spraying pressure: 2.0 bar
spraying rate: ca. 100-150 g/min

10 storage container: 95°¢
The following example amounts were prepared:

17.0 kg of granules (sieved over 1000 pm). The oversize

15 fraction was 5.1 kg.

After establishing the processing parameters given above, it

was posgsible to achieve a stable process.
20 Example 3

The aim of this experiment was to coat co-granules of GLDA and
a polymer {homopolymer Sokalan PA 30 CL (BASF)) with Txrilon M
Liquid. Target grain size of the coated granules: 200-1000 um.

25
20 kg of Trilen M liquid were heated to 90-95°C and sprayed on'
to the initial charge of co-granules (15 kg). This gave
granules in the desired grain spectrum. The oversize fraction
was sieved over a 1000 pm sieve.

30

At the following processing parameters, the coating is able to

run in a stable manner:



16 Clains 1. A solid which conprises the follow ng constituents: 5a.a
core which conprises glutam c acid-N, N-diacetic acid and/or a salt
and/or a derivative thereof, and b. a coating which conprises a
conmpound of the general formula I MOOCSH2COOM 10CH2COOM (1) in which
Ris Cl- to Cn-alkyl or Cy- to C30-al kenyl, which additionally
carries, as substituents, up to 5 hydﬂéxyl 15 groups, fornyl groups,
Cl- to C4-al koxy groups, phenoxy groups or Cl- to C4-al koxycar bonyl
groups and can be interrupted by up to 5 nonadjacent oxygen atons, is
al koxyl ate groups of the formula

incoming air temperature 130-140°C
incoming air amount: 1200 m3®/h
product temperature 104-106°C

5 outgoing air temperature: 100-102°C
spraying pressure: 2.0 bar
spraying rate: ca. 100-150 g/min

storage containexr: 95°C
10 The following example amounts were prepared:

20.3 kg of granules (sieved over 1000 pm} . The oversize

fraction was 5.2 kg.

15 After establishing the processing parameters given above, it

was possible to achieve a stable process.



20-(C1-12)k-0-(A. 10) m (A20)n-Y in which Al and A2, independently of
one another, are 1, 2-al kylene groups having 2 to 4 carbon atons, Y is
‘hydrogen, ¢ -to C, 2-al kyl , phenyl or Ccto 25 C4-al koxycarbonyl, and k is
the nunber 1, 2 or 3, and mand n, in each case independently of one
anot her, are nunbers fromO to 50, mhfée the sum of mn nust be at

| east 4, is phenylal kyl groups having 1 to 20 carbon atons in the

al kyl, a five- or six-nenbered unsaturated or 17 saturated

het erocyclic ring having up to three heteroatons fromthe group

ni trogen, oxygen and sul fur, which can additionally be benzo-fused,

where all of the phenyl rings and h@?${ﬁgyclic rings specified in the
meanings for Rcan 5 also additionally carry, as substituents, up to
three Cl- to C4-al kyl groups, hydroxyl groups, carboxyl groups, sulfo

groups gnd/ o . kO =al arbonyl ar S, _or is a.radical for
t he for%ﬂla %k%%%iéc%éi?qdﬁﬁﬁ%gigé% Féeag8§¥8Y£n?ﬂ§9¥ﬁqﬁﬂ%§%§Sbridge or
a chém cal bend, andesch whiichndepandesid y gotithiiec OtderE N, IS diacetic

hydr ogen, al kali petal kaline_earth netal, ammoni um or substituted
y g a01§'an§vor a 2e1% ang/or a derivative thereof,

and
b. a coating which comprises a compound of the general

formula I

R

/l\ _CH,COOM

MOOC *

0 CH,COOM

(I)
in which
R is Ci- to C(Cyp-alkyl or Ca- to Cyo~alkenyl, which
additionally carries, as substituents, up to 5 hydroxyl
15 groups, formyl groups, C;- to Cs-alkoxy groups, phenoxy
groups or Ci;- to Ci-alkoxycarbonyl groups and can be
interrupted by up to 5 nonadjacent oxygen atoms, is

alkoxylate groups of the formula
20 - {CH;) x-0- (A*0) u- (A%20) - Y

in which A' and 2?, independently of one another, are
1,2-alkylene groups having 2 to 4 carbon atoms, Y is
hydrogen, C1- to Cip-alkyl, phenyl or Cy~ to
25 Cs-alkoxycarbonyl, and k is the number 1, 2 or 3, and m
and n, in each case independently of one another, are
numbers from 0 to 50, where the sum of m + n must be at
least 4, is phenylalkyl groups having 1 to 20 carbon atoms

in the alkyl, a five- or six-wembered unsaturated or



15ammoni um (e. g. organic amne salts) in the correspondi ng

stoi chionetric anmounts. 2. The solid according to claim1, where Ris
Cy- to C20-al kyl,to C20-al kenyl . or a radical of the formula COM

AN. , - CH2GOOM 20CH2COOM 3. The solid according to claim1 or 2, where
the coating consists essentially of a-al anine-N, N-diacetic acid
(M3DA) or its alkali netal, anmonium & substituted amine salts. 18
4. The solid according to any one of clains 1 to 3, where the

glutam c acid-N, N-diacetic acid (GLDA) and/or the salt or the
derivative i Sgaé:%‘?ﬁéuﬁﬁtéroﬂ’l@li@rméa heming up to three heteroatoms
5N200C- ( CH2 COOML ). 1) where IS dr ogepn,

ammoni ugn anZ:IIZE()l?ﬁgn al kgr:é!(lg;ta 0 eé% o%’i%%?% g%nesfu]ri%‘%. YHéC%th
for produci ngdsligéiondlagchoe doemyzd-ofwed ondeat alai 85 dhdé Gienhereigs

the seed init} Logr d_is a soli.d,which conprises glutamc

aci d- N, N- di acéﬁ 2’%58?5‘3%%%%% &Pefl%é\gugv&ﬁ FBe dRerolnds £a1 R can

ther éof , and sdssprayiigianulayi oarwy| hagt shBgsi twsec£O0MROUWY Ofrddiec, -
to C4-alkyl groups, hydroxyl groups, carboxyl groups,
sulfo groups and/or C;- to Cs-alkoxycarbonyl groups, or is

a radical for the formula

COOM
4 /k CH,COOM
}A l‘il/ 2
CH,COOM
10
where A is a C;- to Ciz-alkylene bridge or a chemical bond,
and
each M, independently of the others, is hydrogen, alkali
metal, alkaline earth metal, ammonium or substituted
15 ammonium (e.g. organic amine salts) in the corresponding
stoichiometric amounts.
2, The solid according to claim 1, where R is C1- to
Czo-alkyl, C;- to Cpp-alkenyl or a radical of the formula
COOM
! CH.COOM
\;""A '?l" 2
20 CH,COOM
3. The solid according to claim 1 oxr 2, where the coating

consists essentially of w-alanine-N,N-diacetic acid (MGDA)

or its alkali metal, ammonium or substituted amine salts.
25



15fornula | is carried out. 6. The nethod according to claims5,
wherein an aqueous solution of a conpound of the fornula | is used
for the spray-granulation. 20 7. A solid detergent or cleaner

fornul ation conprising a solid according to any one of claims 1 to 4
as conpl exi ng agent for al kaline eartf metal ions and heavy netal

i ons.

4. The solid according to any one of claims 1 to 3, where the
glutamic acid-N,N-diacetic acid (GLDA) and/or the salt or

the dexivative is a compound of the formula {(II)
5 M'00C- (CHa) 5~ CH (COOMY) -N (CH,COOM) , (11)

where M* is hydrogen, ammonium and/or an alkali metal or

an organic amine.

10 5. The method for producing a solid according to any omne of
c¢laims 1 to 4, wherein the seed initially introduced is a
solid which comprises glutamic acid-N,N-diacetic acid
{(GLDA) and/or a derivative and/or a salt thereof, and a

spray-granulation with at least one compound of the

15 formula I is carried out.

6. The method according to c¢laim 5, wherein an agqueous
solution of a compound of the formula I is used for the
spray-granulation.

20

7. A solid detergent or cleaner formulation comprising a

solid according to any one of claims 1 to 4 as complexing

agent for alkaline earth metal ions and heavy metal ions.



