WO 20147191199 A1 {0000 000 00O A0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

-

(10) International Publication Number

(43) International Publication Date WO 2014/191199 A1
4 December 2014 (04.12.2014) WIPO | PCT
(51) International Patent Classification: AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
C11D 7/26 (2006.01) C11D 7/34 (2006.01) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
C11D 7/32 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
. . HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(21) International Application Number: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
PCT/EP2014/059727 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(22) International Filing Date: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
13 May 2014 (13.05.2014) SC, 8D, 8E, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(25) Filing Language: English ZwW.
(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available). ARTPO (BW, GH,
13169341.8 27 May 2013 (27.05.2013) EP GM, KE, LR, LS, MW, MZ, NA, RW, 5D, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(71) Applicant: BASF SE [DE/DE]; 67056 Ludwigshafen TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(DE). EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(72) Inventors: BIEL, Markus Christian; E 7, 3, 68159 Man- MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, 5K, SM,
. - TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
nheim (DE). GREINDL, Thomas; Rietzburgstraie 23, KM, ML, MR, NE, SN, TD, TG)
67133 Maxdorf (DE). HARTMANN, Markus; Kastanien- > ’ T T ’
weg 24, 67434 Neustadt (DE). STAFFEL, Wolfgang; Ne- Published:
meterstrasse 53, 67166 Otterstadt (DE). REINOSO GAR- g onal o
CIA, Marta; Am Rebgarten 29, 69221 Dossenbeim (DE). with international search report (Art. 21(3))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

(54) Title: AQUEOUS SOLUTIONS CONTAINING A COMPLEXING AGENT IN HIGH CONCENTRATION

(57) Abstract: Aqueous solution comprising (A) in the range of from 30 to 60% by weight of a complexing agent, selected from the
alkali metal salts of methylglycine diacetic acid and the alkali metal salts of glutamic acid diacetic acid, (B) in the range of from 1 to
25 % by weight of at least one salt of a sulfonic acid or of an organic acid, percentages referring to the total respective aqueous solu-

tion.



10

15

20

25

30

35

40

WO 2014/191199 PCT/EP2014/059727

Aqueous Solutions containing a complexing agent in high concentration

The present invention is directed towards an aqueous solution comprising
(A) in the range of from 30 to 60% by weight of a complexing agent, selected from the alkali
metal salts of methylglycine diacetic acid and the alkali metal salts of glutamic acid di-
acetic acid,
(B) in the range of from 1 to 25 % by weight of at least one salt of a sulfonic acid or of an or-
ganic acid,
percentages referring to the total respective aqueous solution,
said aqueous solution being free from surfactants.

Complexing agents such as methyl glycine diacetic acid (MGDA) and glutamic acid diacetic acid
(GLDA) and their respective alkali metal salts are useful sequestrants for alkaline earth metal
ions such as Ca?* and Mg?*. For that reason, they are recommended and used for various pur-
poses such as laundry detergents and for automatic dishwashing (ADW) formulations, in partic-
ular for so-called phosphate-free laundry detergents and phosphate-free ADW formulations. For
shipping such complexing agents, in most cases either solids such as granules are being ap-
plied or aqueous solutions.

Granules and powders are useful because the amount of water shipped can be neglected but
for most mixing and formulation processes an extra dissolution step is required.

Many industrial users wish to obtain complexing agents in aqueous solutions that are as highly
concentrated as possible. The lower the concentration of the requested complexing agent the
more water is being shipped. Said water adds to the costs of transportation, and it has to be
removed later. Although about 40% by weight solutions of MGDA and even 45% by weight solu-
tions of GLDA can be made and stored at room temperature, local or temporarily colder solu-
tions may lead to precipitation of the respective complexing agent, as well as nucleating by im-
purities. Said precipitations may lead to incrustations in pipes and containers, and/or to impuri-
ties or inhomogeneity during formulation.

It can be tried to increase the solubility of complexing agents by adding a solubilizing agent, for
example a solubility enhancing polymer or a surfactant. However, many users wish to be flexi-
ble with their own detergent formulation, and they wish to avoid polymeric or surface-active ad-
ditives in the complexing agent.

Additives that may enhance the solubility of the respective complexing agents may be consid-
ered but such additives should not negatively affect the properties of the respective complexing
agent.

It was therefore the objective of the present invention to provide highly concentrated aqueous
solutions of complexing agents such as MGDA or GLDA that are stable at temperatures in the
range from zero to 50°C, without the addition of surfactants or polymers. It was further an objec-
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tive of the present invention to provide a method for manufacture of highly concentrated aque-
ous solutions of complexing agents such as MGDA or GLDA that are stable at temperatures in
the range from zero to 50°C. Neither such method nor such aqueous solution should require the
use of additives that negatively affect the properties of the respective complexing agent.

Accordingly, the aqueous solutions defined at the outset have been found, hereinafter also be-
ing referred to as aqueous solutions according to the invention.

Agueous solutions according to the invention contain
(A) in the range of from 30 to 60% by weight of a complexing agent, hereinafter also being
referred as “complexing agent (A)”, selected from the alkali metal salts of methylglycine
diacetic acid and the alkali metal salts of glutamic acid diacetic acid,
(B) in the range of from 1 to 25 % by weight of least one salt of a sulfonic acid or of an or-
ganic acid, said salt hereinafter also being referred to as “salt (B)”,
said aqueous solution being free from surfactants,
percentages referring to the total respective aqueous solution according to the invention.

Complexing agent (A) is selected from alkali metal salts of methylglycine diacetic acid and the
alkali metal salts of glutamic acid diacetic acid.

In the context of the present invention, alkali metal salts of methylglycine diacetic acid are se-
lected from lithium salts, potassium salts and preferably sodium salts of methylglycine diacetic
acid. Methylglycine diacetic acid can be partially or preferably fully neutralized with the respec-
tive alkali. In a preferred embodiment, an average of from 2.7 to 3 COOH groups of MGDA is
neutralized with alkali metal, preferably with sodium. In a particularly preferred embodiment,
complexing agent (A) is the trisodium salt of MGDA.

Likewise, alkali metal salts of glutamic acid diacetic acid are selected from lithium salts, potassi-
um salts and preferably sodium salts of glutamic acid diacetic acid. Glutamic acid diacetic acid
can be partially or preferably fully neutralized with the respective alkali. In a preferred embodi-
ment, an average of from 3.5 to 4 COOH groups of GLDA is neutralized with alkali metal, pref-
erably with sodium. In a particularly preferred embodiment, complexing agent (A) is the tetraso
dium salt of GLDA.

In one embodiment of the present invention, aqueous solutions according to the invention con-
tain in the range of from 30 to 60% by weight alkali metal salt of MGDA as complexing agent
(A\), preferably 35 to 50% by weight and even more preferably 37 to 45% by weight.

In one embodiment of the present invention, aqueous solutions according to the invention con-
tain in the range of from 30 to 60% by weight alkali metal salt of GDA as complexing agent (A),
preferably 45 to 58% by weight and even more preferably 46 to 53 % by weight.
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Complexing agent (A) can be selected from racemic mixtures of alkali metal salts of MGDA or
GLDA, and of the pure enantiomers such as alkali metal salts of L-MGDA, alkali metal salts of
L-GLDA, alkali metal salts of D-MGDA and alkali metal salts of D-GLDA, and of mixtures of en-
antiomerically enriched isomers.

In any way, minor amounts of complexing agent (A) may bear a cation other than alkali metal. It
is thus possible that minor amounts, such as 0.01 to 5 mol-% of total complexing agent (A) bear
alkali earth metal cations such as Mg?* or Ca?*, or Fe*2 or Fe3* cations.

Aqueous solutions according to the invention further comprise
(B) inthe range of from 1 to 25 % by weight, preferably 3 to 15 % by weight of salt (B).

In the context of the present invention, salt (B) is selected from the salts of mono- and dicarbox-
ylic acids. Furthermore, salt (B) is thus different from complexing agent (A).

In a preferred embodiment of the present invention, salt (B) is selected from alkali metal salts of
acetic acid, tartaric acid, lactic acid, maleic acid, fumaric acid, and malic acid.

Preferred examples of salt (B) are potassium acetate and sodium acetate.

In one embodiment of the present invention, salt (B) is the potassium salt of methyl sulfonic acid
and preferably the sodium salt of methyl sulfonic acid.

Aqueous solutions according the invention furthermore contain water. In one embodiment of the
present invention, in agueous solutions according to the invention, the balance of complexing
agent (A) and salt (B), and, optionally, inorganic base, is water. In other embodiments, aqueous
solutions according to the invention may contain one or more liquids or solids other than com-
plexing agent (A) and salt (B) and water.

The aqueous according to the present invention is free from surfactants. Free from surfactants
shall mean, in the context of the present invention, that the total contents of surfactants is 0.1 %
by weight or less, referring to the amount of complexing agent (A). In a preferred embodiment,
the term “free from surfactants” shall encompass a concentration in the range of from 50 ppm to
0.05 %, both ppm and % referring to ppm by weight or % by weight, respectively, and referring
to the total respective aqueous solution.

In one embodiment of the present invention, aqueous solutions according the invention have a
pH value in the range of from 9 to 14, preferably from 10.5 to 13. The pH value is determined at
ambient temperature.

The aqueous according to the present invention is preferably free from polymers. Free from
polymers shall mean, in the context of the present invention, that the total contents of surfac-
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tants is 0.1 % by weight or less, referring to the amount of complexing agent (A). However, pol-
yethylene glycol (C) is not being considered a polymer in the context of the present invention.

In one embodiment of the present invention, aqueous solutions according to the present inven-
tion may contain at least one inorganic base, for example potassium hydroxide or preferably
sodium hydroxide. Preferred is an amount of 0.1 to 20 mol-% of inorganic base, referring to the
total of COOH groups in complexing agent.

In one embodiment of the present invention, aqueous solutions according to the invention fur-
ther comprise
(C) at least one polyethylene glycol with an average molecular weight M, in the range of
from 400 to 10,000 g/mol, hereinafter also being referred to as “polyethylene glycol (C)”,
preferably 600 to 6,000 g/mol.

In one embodiment of the present invention, polyethylene glycol (C) may be capped, that is
converted to a polyether, for example with one methyl group per molecule. In another embodi-
ment, polyethylene glycol (C) bears two hydroxyl groups per molecule.

In one embodiment of the present invention, aqueous solutions according to the invention may
contain in the range of from 1 to 20 % by weight, preferably 5 to 15% by weight of polyethylene

glycol (C).

The average molecular weight M, of polyethylene glycol (C) can be determined, for example, by
determining the hydroxyl number, preferably according to DIN 53240-1:2012-07.

In other embodiments of the present invention, aqueous solutions according to the invention do
not contain any polyethylene glycol (C).

In one embodiment of the present invention, complexing agent (A) may contain minor amounts
of impurities stemming from its synthesis, such as lactic acid, alanine, propionic acid or the like.
“Minor amounts” in this context refers to a total of 0.1 to 1%by weight, referring to complexing
agent (A).-

In one embodiment of the present invention, aqueous solutions according to the invention may
have a dynamic viscosity in the range of from 80 to 500 mPa-s, preferably up to 100 mPa-s,
determined according to DIN 53018-1:2008-09 at 25°C.

In one embodiment of the present invention, aqueous solutions according to the invention may
have a color number according to Hazen in the range of from 15 to 400, preferably to 360, de-
termined according to DIN EN 1557:1997-03 at 25°C.
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In one embodiment of the present invention, aqueous solutions according to the present inven-
tion have a total solids content in the range of from 31 to 65% by weight, preferably at least 38
% by weight.

Aqueous solutions according to the invention exhibit extremely low a tendency of having solid
precipitates of complexing agent (A) or other solids. Therefore, they can be stored and trans-
ported in pipes and/or containers without any residue, even at temperatures close to the freez-
ing point of the respective aqueous solution according to the invention.

Another aspect of the present invention is thus the use of of aqueous solutions according to the
invention for transportation in a pipe or a container. Transportation in a pipe or a container in the
context of the present invention preferably does not refer to parts of the plant in which complex-
ing agent (A) is being manufactured, nor does it refer to storage buildings that form part of the
respective production plant in which complexing agent (A) has being manufactured. Containers
can, for example, be selected from tanks, bottles, carts, road container, and tank wagons. Pipes
can have any diameter, for example in the range of from 5 cm to 1 m, and they can be made of
any material which is stable to the alkaline solution of complexing agent (A). Transportation in
pipes can also include pumps that form part of the overall transportation system.

Another aspect of the present invention is a process for making aqueous solutions according to
the invention, said process also being referred to as inventive process. The inventive process
comprises the step of combining an aqueous solution of complexing agent (A) with salt (B), said
salt (B) being applied as solid or in aqueous solution.

In one embodiment, said combination step may be followed by removal of excess water. Water
will be removed as measure in the inventive process in particular in such embodiments when
aqueous solution of complexing agent (A) has a concentration of less than 40% by weight, in
particular less than 35% by weight.

In one embodiment of the present invention, the combination of aqueous solution of complexing
agent (A) with salt (B) may be performed at a temperature in the range of from 30 to 75°C, pref-
erably 25 to 50°C. In another embodiment of the present invention, aqueous solution of com-
plexing agent (A) can be combined with salt (B) at ambient temperature or slightly elevated
temperature, for example in the range of from 21 to 29°C.

The inventive process can be performed at any pressure, for example at a pressure in the range
of from 500 mbar to 25 bar. Normal pressure is preferred.

The inventive process can be performed in any type of vessel, for example in a stirred tank re-
actor or in a pipe with means for dosage of salt (B) or in a beaker, flask or bottle.
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Removal of water can be achieved, for example, with the help of membranes or by evaporation.
Evaporation of water can be performed by distilling off water, with or without stirring, at tempera-
ture in the range of from 20 to 65°C.

Another aspect of the present invention is the use of aqueous solutions according to the inven-
tion for the manufacture of a laundry care or dish wash formulation, said aspect also being re-
ferred to as inventive use or inventive application. Another aspect of the present invention is a
process for making a laundry care or dish wash formulation by using at least one aqueous solu-
tion according to the invention. The inventive use and the respective process comprise the step
of mixing at least one aqueous solution according to the invention with at least one ingredient
for a laundry care or dish wash formulation, for example at least one surfactant, optionally fol-
lowed by at least partially removing the water.

The invention is further illustrated by the following working examples.
Working examples

Percentages refer to % by weight unless expressly noted otherwise.
The following substances were used:

Complexing agent (A.1): trisodium salt of MGDA, provided as 40% by weight aqueous solution,
pH value: 13

Salt (B.1): sodium acetate, solid

Salt (B.2): potassium acetate, solid

I Manufacture of concentrated aqueous solutions according to the invention
I.1  Manufacture of Aqueous Solutions containing (A.1) and (B.1)

A 25 ml glass bottle with plastic stopper was charged with 22.5 g of the above 40% by weight
aqueous solution of (A.1). It was warmed to 75°C. To said solution, 2.5 g of (B.1) were added
under repeated shaking. The resulting aqueous solution had a total solids content of 46% by
weight. It was a clear solution and did not show any sign of crystallization or precipitation of
MGDA even after 30 days at 23°C.

.2 Manufacture of Aqueous Solutions containing (A.1) and (B.1)

A 25 ml glass bottle with plastic stopper was charged with 20 g of the above 40% by weight
aqueous solution of (A.1). It was warmed to 75°C. To said solution, 5 g of (B.1) were added
under repeated shaking. The resulting aqueous solution had a total solids content of 52% by
weight. It was a clear solution and did not show any sign of crystallization or precipitation of
MGDA even after 30 days at 23°C.



10

15

WO 2014/191199 PCT/EP2014/059727
7
1.3  Manufacture of Aqueous Solutions containing (A.1) and (B.2)

A 25 ml glass bottle with plastic stopper was charged with 22.5 g of the above 40% by weight
aqueous solution of (A.1). It was warmed to 75°C. To said solution, 2.5 g of (B.2) were added
under repeated shaking. The resulting aqueous solution had a total solids content of 46% by
weight. It was a clear solution and did not show any sign of crystallization or precipitation of
MGDA even after 30 days at 23°C.

.4  Manufacture of Aqueous Solutions containing (A.1) and (B.2)

A 25 ml glass bottle with plastic stopper was charged with 20 g of the above 40% by weight
aqueous solution of (A.1). It was warmed to 75°C. To said solution, 5 g of (B.2) were added
under repeated shaking. The resulting aqueous solution had a total solids content of 52% by
weight. It was a clear solution and did not show any sign of crystallization or precipitation of
MGDA even after 30 days at 23°C.
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Patent claims

Aqueous solution comprising
(A) in the range of from 30 to 60% by weight of a complexing agent, selected from the
alkali metal salts of methylglycine diacetic acid and the alkali metal salts of glutamic
acid diacetic acid,
(B) in the range of from 1 to 25 % by weight of at least one salt of a sulfonic acid or of an
organic acid,
percentages referring to the total respective aqueous solution,
said aqueous solution being free from surfactants.

Aqueous solution according to claim 1, having a pH value in the range of from 9 to 13.

Aqueous solution according to claim 1 or 2, wherein (B) is selected from selected from
alkali metal salts of acetic acid, tartaric acid, lactic acid, maleic acid, fumaric acid, and
malic acid.

Aqueous solution according to any of the preceding claims wherein salt (B) is being se-
lected from the alkali metal salts of methyl sulfonic acid.

Aqueous solution according to any of the preceding claims, further comprising
(C) at least one polyethylene glycol with an average molecular weight M, in the range of
from 400 to 10,000 g/mol.

Process for making an aqueous solution according to at least one of the preceding claims,
comprising the step of combining an aqueous solution of complexing agent (A) with salt

(B).

Use of aqueous solutions according to at least one of claims 1 to 6 for manufacture of a
laundry care or dish wash formulation.
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W A2 7] 4r MGDA B% GLDA [J7E 0-50°C (B T Fa e M m BE IR R IR VR I T v o iZ T YR ERZK
VR 5 AN B SRAT R AN B RV AR L R A2 70 PR B BRI 7 o

(00121  [PHk, BT FF 3K e HIKIBR, T ST A K B /K BV

[0013]  AKBHAKEBEE

[0014]  (A)30-60 B & % BCALA), T ICHFRA “BALA] (A) 7, Hik B FEHRR 28BN
W4 B MAER = 2B R,

[0015]  (B) 1-25 B & % £ /D —MRiER S EE MIER L, Frad 28 T X fkoh “ & (B) 7, Fridik
WA RN,

[0016] B 2k KB A R IR AH R 7K I

[0017])  ERALF) (W) ZEHFEHRR_-_ZBRNBERENSER - CBRNEERE.
[0018] FEAKH ETXH, FRHER _ZBENEESBREEFETER - ZRE K
R ER AR NEL . FEHER - 2BV UE S Bt e AN EE . ik
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ST 227, MGDA HIF-1y 2. 7-3 A COOH Z:HI TR & & , JLis AN . ZE45 A0 3 2 it 75
L, EAzF) (A) 5 MGDA =42k,

[0019] [FIE, BER_ LKW E BRI H SRR - ZRINE . AEiEms. 58
B R PT LARR 7 S S A A RO & R R A FEARIESERETT 2, GLDA 173 3. 5-4
A COOH 2= W& 8, PRt fv-h A, 7E4F Ak (1 ST 77 R+, BR 77 (A) >4 GLDA (17 P94
+h

[0020] FEAKWAK—ERT RS, &K PAKBEREH 30-60 EE %, L& 35-50 &
B %, HEFi% 37-45 B E % MGDA T84 @ h/E REALF (A) .

[0021] FERKBH— AT RF, X R KBERESH 30-60 BE %, ik 45-58 &
B%, REFERE 46-53 EE % GDA M & BEIENELFH (A) .

[0022]  BEALF (A) AT LA 3%k B MGDA BY GLDA (9 4 /& £h i 4N 4 HEVR &4, 4 5t w4k fn
L-MGDA P4 8 £k . L-GLDA KB4 @ 25 .D-MCDA WIB 48 2540 D-GLDA WIFs &)@, LA KT
BAE ERAERIREY.

[0023]  FTiRERE, DEIAIF (A) AT LUEEREE USMIEE T . B, aTRER R 230N
AL (8) F/A>E, 210, 01-5mol % E Bt & BB E T Mg™ 8% Ca ™, BR Fe B Fe *FHES F
[0024] ARBAKBFBFE—LEET B)1-25 EE%, ik 3-15 EE % B).

[0025] 7EAKEA LRI, 2 (B) i B BARERFI ZRERMIEE. sk, 2 (B) FMARHTE
A7) (A)

[0026] FEARHBIELHTRSD, & B) EH LB IEAR. LK. SRR B SRFIE
REBRBE R,

[00271  # (B) MIRIESEH 2 Z BRENFN Z R4 .«

[0028] FEAK BN —/NSLiE 7 R, 28 (B) D B LA IR A4 25 DA % £t 6k B LT8R 1 4
Eh

[0029]  UbAF, AR BIKIER S H K FEARKAR—A LR S R, 4R B /KB P EAL
7 (A) FzE B) LA RAT LA R EAK. EHASER TR, ARFAKBBRATLUESE
BALF] (A) A2k (B) LARIAKLASM— Pk 2 Pl Ad 5 & 14 .

[0030] AR EBAZKIFBAERIEMER. EARRELTXP, “NEREEHER” MI6RHE
EHEFNREESERAN W) MERNO. I EEYHEMR. FRELTH TR, RER
B REIEMEF” RAIEWR Y 50ppm £ 0. 05% , F o ppm F1% =% 4> 5248 B & ppm BLE
2% B SHBANMPAKER

[0031]  FEAKEAM— LR T R, AREKBBEA 9-14, 8% 10. 5-13 f pH {H. pH
BEERREETUE.

[0032] ARBAKBBIRENEREY . NEREMEAR KA LT 309 R 48 2= 18 I M7
BEESEBAN A) FWENO. 1 EE2X T W, R C) £AKHLETXF
AN ARREY,

[0033]  FEAK B —NSLiE 7 R, 2% 8 B K VAW AT L& 2 /b — Rl BN, B an &4
AR S B AL . RE AR 29 0. 1-20mol %, 3X ¥ % Bt 48 1) = COOH 2 [ i 28 N,
[0034] FEXRRBEFI—ALiH RP, AR\KBEBH—FEE C) BL—FMTEYHTE
M A 400-10, 000g/mol, 1% 600-6, 000g/mol IR Z, —FE, F XA “E2Z =8 () 7,
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[0035] TERKRBHM—AELi RS, RZ 8 (O v UGS FH—A B 2, 8
BALRRRES. R LA R, R O B4 FwaRNRE.

[0036] FEXRKRHAF—NEHTRP, XRFAKBHEITLUEHE 1-20 EE%, ik 5-15 &
BY%EZ-E ©. Q

[0037] RZ =8 (O M-F¥ 575 M a0 ay UE i 2 2248 1 W 52, 4 i%E R 48 DIN
53240-1:2012-07 JU5E 14 .

(0038] FEARAREASLH T R, ARFKBFBAESEMRZ_E O,

[0039] FEAKHAM—ALHA RS, AR W) sJEFLERBEERAEE, A
B.ARAR . NRE. PR RS ZRESERAN Q) SXA0.1-1 BEEX%.

[0040] FEAKHAHI—/NSLHE T R H, A K /KB LLEA 80-500mPa « s, fLiEE £
100mPa * s HIEENHEE, H24E DIN 53018-1:2008-09 7E 25°C FIE.

[0041] FEXRKHB— DML T RF, RZEHAKEBRT UREEF K EHIRE Hazen
15-400, L% 15-360, #R#E DIN EN 1557:1997-03 7E 25°C Fll5E.

[0042] FEARR MM —A Ly R, ARKFKBEBREF 31-65 ERE %, kR D B8 H
B YR RSB RS E.

[0043] AR BH/KEE 2K B A BALT (A) B Ath B & 5 B kst e . &
I, BATRT AEE TR / BRZS 38 th R A 7R B Bt F7 A is i, B 22 7e el A R AR B K
VR E S R T

[0044]  [Rltk, RKBAM —HHRARFKERETERFR TP EHMAIRAE. EEEH
BaxPEMEARKY BT O IREANE REH FHIERAN (A HNEENSHS, BARY
KA RLAE H A HEBC AL (A) PR =S B RS Mt @RN. AT LUk B #E.
i R IR S B E N LB TMERA, H1i0 Scm-1m, F H B4 LA B £ ATt
BCAzsv) (A) BB 2 M R pl . TR E st ] LB RN SR AN —
T rIER

[0045] B #Y 55— J5 T /& — M) i A< & BH 7K I8 VR B 77 v i 5 iRt RR AR kB O
%o AKRAFTEARRIGEALR (A) RKERSE B) &HMPE, Fridth B) 1ENFE AR
PUKEBAEH .

[0046] FE—ALWH R, b &H PR ErIURETEK. HEAF (A) FIKER
BEHRIRENT 0 EEY%, TH/AT 35 BE W, EEEZE I T R TIEREKIERNAE
R B 7V A A e

[0047] FEARKHAM— LM R, BALF (A) M/KBHESE B HEFHATLE
30-75°C, YLk 25-50°C YR E T #EAT « FEAK BRI 53— S5t 7 o, BOAZTR) (A) BRI AT
PAE# (B) 7ERNRIR AT B A e IR, )l 21-29°C T & 3F

(00481 A< BA 7 vA W] LAZEARAR KO R, B 407E 500 Z B & 25 LR S T HEAT . IR H K .
(00491 A& BAJG AT AEAE TSR BGRB8, B INFE P IR L8 SR A TR 2R (B)
H2E B B P EE TR BB P AT .

[0050]  JKEIFR 2 B 40 BT ARE Bl Bd I 28 K S . /K B 2R 7T DU S 7848 SRR T 7
20-65°C IR E T Z&BRK I 3ET .

[0051] A& BB F5— 75 THI /& A% & B 7K I LT ) ik e AR 4P B BRGRAR R 1) 70 = A FROR , i
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JHEWAR AR KA RRESAKANA. 2%\ A —FEZ2 M@ E R R0k
KV IE P A 3P B BB BR L R B9 v« AR A g A R T A B RS 20 —Fh A R
KB 5 AT 3 BB AR R I K 2D — R My, Bl 20— MR EEHERR &
HIP BRI 5 2 D8 73 Br 20K

[0052]  Z</% B BT 51 A SE e )3t — 25 U B o

(00531  TAESzEp

[0054] EOHHREEY%,BRIESEHHEH.,

(00551  {FFHTFHI4A -

[0056]  ERAIFF (A. 1) :MGDA HI=4A%E, 1 40 E B % /K IBWIRME, pH{E 133 B. 1) : &
BREN, [E 15

[00571 2 (B.2) : ZER%W, ik

(00581  I. fillite A< & BH IR 48 KB R

[0059] I.1%E&ESH (A1) F (B. 1) HI/KEBEWH

(00601  (MIEAEEIHIERN 25m] BEBIH T IMA 22. 5g(A. 1) I LA 40 HE B/KER. &
HERZET5C. ERERET MPrRBEBFIAN 2.5g(B. 1) . FIfB/KBEHREA W 2EEE
BHN46EE%. CHBBBREEZEE 23°CT 30 K5 A LR MGDA FHE{A 45 S ERIT
VE R

[0061] I.2#&&F (A1) F1 (B. 1) M/KERK

[0062] o] HAG ERM 221 25m] BEEIE NN 20g (A. 1) (B3R 40 EE % /KB W K H
BHREBC, ERERBETRFIRBEBRFIAN 5gB. 1) . FiBKERATHQBEESEN
52EEY. TABHBHRAERLE 23°CT 30 RZ/EHA SR MGDA T4 45 & sk yive b
Ko

[0063] T.3 &l (A 1) A (B.2) MI/KIER

[0064]  [EHAGEEIREER 25ml FIEMFIMA 22. 5g(A. 1) K9 LIk 40 BEE X KIBFW. ¥
HBHAE 75C. ERERE T MRBEE P WA 2.5 (B. 2) . FrffKIEHER B EF
BRN46EE%. CABMBREERE 23°CTF 30 RZGHAE R MODA ML 4 & i
[0065] I.4 &)i&&A (A1) A1 (B.2) MIKEWR

[0066] [ EAFEENRZER 25m] BEESHEF A 20g(A. 1) I 1R 40 EE % /KEWR. HH
BHE 75C, 7 REHRIE T EFIREB RN 5¢(B. 2) « FiBKAREEMARIEEEX
52 BB Y. EABEIEKRBEZT 23°CT 30 K2 JG5HA TR MGDA HIEAAT 45 b BLyi e 28
R




Abstract
Aqueous solution comprising (A) in the range of from 30 to 60% by
weight of a complexing agent, selected from the alkali metal salts of
methylglycine diacetic acid and the alkali metal salts of glutamic acid
diacetic acid, (B) in the range of from 1 to 25 % by weight of at least one
salt of a sulfonic acid or of an organic acid, percentages referring to the

total respective aqueous solution.



