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(57) ABSTRACT 

A continuous process for producing Water-soluble vessels, 
comprising the steps of: a) thermofor'ming a Water-soluble 
?lm material to form receiving chambers in a shaping 
station; b) ?lling the formed receiving chambers With a 
?lling selected from the group of the Washing or cleaning 
compositions, cosmetics, pharmaceuticals, bodycare com 
positions, agrochemical assistants, adhesives, surface treat 
ment compositions, building materials, dyes or foods in a 
?lling station; and c) ?nishing the ?lled receiving chambers 
to the end product in at least one further ?nishing station. 
The receiving chambers formed in step a), in the course of 
the process, are transported by means of a support plate 
Which has an ori?ce for each of the receiving chambers, so 
that the receiving chamber projects through the support plate 
freely through the ori?ce. 



US 2007/0119124 A1 

PACKAGING METHODS USING A SUPPORT 
PLATE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This Application is a continuation under 35 U.S.C. 
§ 365(c) and 35 U.S.C. § 120 of International Application 
PCT/EP2004/010710, ?led Sep. 24, 2004, Which is incor 
porated herein by reference in its entirety. This Application 
also claims priority under 35 U.S.C. § 119 of German 
Applications DE 103 56 824.7, ?led Dec. 5, 2003, and DE 
103 50 930.5, ?led Oct. 31, 2003, Which are incorporated 
herein by reference in their entirety. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not Applicable 

INCORPORATION-BY-REFERENCE OF 
MATERIAL SUBMITTED ON A COMPACT 

DISC 

[0003] Not Applicable 

BACKGROUND OF THE INVENTION 

[0004] 
[0005] The present application provides a packaging pro 
cess for consumable goods. In particular, this application 
discloses processes for packaging consumable goods With 
Water-soluble packaging materials. The process described is 
suitable, in particular, for the packaging of consumable 
goods from the group of the Washing or cleaning composi 
tions, cosmetics, pharmaceuticals, bodycare compositions, 
agrochemical assistants, adhesives, surface treatment com 
positions, building materials, dyes or foods. 

(1) Field of the Invention 

[0006] Consumable goods are noWadays available to the 
consumer in various supply forms. In addition to poWders 
and granules, this range also encompasses, for example, 
concentrates in the form of extruded or tableted composi 
tions. These solid, concentrated or compacted supply forms 
dilfer by a reduced volume per metered unit and thus loWer 
the costs of packaging and transport. Furthermore, the 
tablets satisfy the Wish of the consumer for a simpli?ed 
dosage routine. 

[0007] As alternatives to the above-described particulate 
or compacted compositions, solid or liquid Washing or 
cleaning compositions Which have a Water-soluble or Water 
dispersible envelope have increasingly been described in the 
last feW years. Like the tablets, these compositions feature 
simpli?ed dosage, since they can be dosed together With the 
Water-soluble envelope, for example as Washing or cleaning 
compositions into the Washing machine or the dish-Washer, 
but they secondly also simultaneously enable the formula 
tion of liquid or pulverulent compositions Which feature 
better dissolution and more rapid activity compared to the 
compacted ?llings. 
[0008] For the production and spatial con?guration of 
these Water-soluble packagings, a series of different pro 
cesses are available to those skilled in the art. These pro 
cesses include bottle-bloWing, injection molding and differ 
ent therrnoforming processes. 
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[0009] (2) Description of Related Art 

[0010] Including Information Disclosed Under 37 CFR 
§§ 1.97 and 1.98. 

[0011] For instance, WO 01/36290A1 (Reckitt Benckiser) 
discloses Water-soluble packages for Washing or cleaning 
compositions Which have been prepared by injection mold 
ing of polymeric substances such as polyvinyl alcohol or 
hydroxypropylmethylcelluloses. Just like the abovemen 
tioned bottle-bloWing processes, this injection molding tech 
nique alloWs vessels With comparatively high Wall thick 
nesses to be produced. Although these vessels on the one 
hand feature high stability and rigidity, their production on 
the other hand requires large amounts of Water-soluble 
packaging materials Which generally have no effect during 
the cleaning process and increase the costs of the product. 

[0012] In contrast, Water-soluble vessels With loW Wall 
thicknesses can be produced, inter alia, by thermoforrning 
processes or the tubular pouch processes knoWn to those 
skilled in the art, preference being given to the thermoform 
ing processes oWing to the greater extent of variation With 
regard to the three-dimensional shape of the resulting pro 
cess products. The three-dimensional shape of a product has 
a direct in?uence on its appearance and thus has, in addition 
to the performance data of the product, a signi?cant in?u 
ence on its commercial success. The introduction to the 
market of neW or improved products in the ?eld of Washing 
or cleaning compositions is frequently accompanied With a 
neW con?guration of the product appearance for this reason. 
OWing to increasingly shorter product cycles, production 
processes Which enable short-notice and inexpensive visual 
remodeling and modi?cation of knoWn products are there 
fore of great economic signi?cance. Compared to tubular 
pouch processes (horiZontal or vertical processes), the 
knoWn thermoforrning processes feature increased ?exibil 
ity With regard to the extent of variation of the three 
dimensional shape to be realiZed, but the change and modi 
?cation of an installed process, especially With regard to the 
three-dimensional shape of the process products is incon 
venient and costly. 

BRIEF SUMMARY OF THE INVENTION 

[0013] It Was therefore an object of the present application 
to provide a process for packaging consumable goods from 
the ?eld of Washing or cleaning compositions, cosmetics, 
pharmaceuticals, bodycare compositions, agrochemical 
assistants, adhesives, surface treatment compositions, build 
ing materials, dyes or foods With Water-soluble packaging 
materials Which is notable for high ?exibility With respect to 
the three-dimensional shape of the packages produced, in 
particular, in alloWing changes to the three-dimensional 
shape to be implemented at short notice in a simple and 
cost-elfective manner. The process according to the inven 
tion should preferably be operable continuously, since con 
tinuous processes are notable for a higher output compared 
to discontinuous processes. 

[0014] It has noW been found that these objects can be 
achieved by a continuous process for producing Water 
soluble vessels, in Which the transport of the Water-soluble 
vessels in the course of the process is effected by means of 
a specially designed support plate. The present application 
therefore ?rstly provides a continuous process for producing 
Water-soluble vessels, comprising the steps of: 
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[0015] a) reshaping a Water-soluble ?lm material to form 
receiving chambers in a shaping station; 

[0016] b) ?lling the formed receiving chambers With a 
?lling selected from the group of the Washing or cleaning 
compositions, cosmetics, pharmaceuticals, bodycare 
compositions, agrochemical assistants, adhesives, surface 
treatment compositions, building materials, dyes or foods 
in a ?lling station; 

[0017] c) ?nishing the ?lled receiving chambers to the end 
product in at least one further ?nishing station; 

characterized in that the receiving chambers formed in step 
a), in the course of the process, are transported by means 
of a support plate Which has an ori?ce for each of the 
receiving chambers, so that the receiving chamber 
projects through the support plate freely through the 
ori?ce. 

[0018] In conventional thermoforming processes, the 
receiving chambers shaped into the depressions of a ther 
moforming die from the Water-soluble ?lm material are 
transported to the further Working stations (?lling station 
?nishing station) With the aid of these thermoforming dies. 
The costly thermoforming dies Whose production is complex 
are thus used to a large extent exclusively for transport 
purposes in these processes. This disadvantage is eliminated 
in the process according to the invention by the use of the 
support plate described. The number of thermoforming dies 
used is thus reduced to a minimum Without decreasing the 
process reliability or the process productivity. 

[0019] In the context of the present application, “?nish 
ing” refers, for example, to the sealing of receiving cham 
bers and/or the isolation of the receiving chambers. 

[0020] By virtue of the support plate, the transport of the 
?lm material in the unshaped, still empty state, and also in 
the ?lled and optionally sealed state, is possible Without 
tension. BetWeen the individual Working stations, the shaped 
?lm material hangs out of the support plate at the bottom 
through the ori?ce. On its circumferential edge, the receiv 
ing chambers formed in step a) are held in a supporting 
manner by the support plate. Thus, the support plates 
described are also superior to simple static rails Which can 
be used alternatively to the support plates in the above 
described process, but Whose use does not ensure tension 
free transport of the thermoformed vessels. In addition, the 
?lm material can be damaged in being draWn along over the 
?xed rails. 

[0021] In a preferred embodiment, the support plate is 
designed in the form of a continuous conveyor belt. This 
conveyor belt is preferably divided into individual ?elds 
With a certain number of ori?ces. The number of these 
ori?ces per ?eld may correspond, for example, to the 
number of tools (thermoforming cavities, ?lling noZZles, 
sealing devices) present in one of the Working stations 
(shaping station, ?lling station, ?nishing station). This is true 
especially When mobile Working stations are used; see beloW 
in the text. For example, between 10 and 200 ori?ces, 
preferably between 10 and 120 ori?ces, in particular, 
betWeen 20 and 80 ori?ces may be present per ?eld, Which 
may in turn also be arranged offset in roWs. 

[0022] The present application therefore provides a con 
tinuous process for producing Water-soluble vessels, com 
prising the steps of: 
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[0023] a) thermoforming a Water-soluble ?lm material to 
form receiving chambers in a shaping station; 

[0024] b) ?lling the formed receiving chambers With a 
?lling selected from the group of the Washing or cleaning 
compositions, cosmetics, pharmaceuticals, bodycare 
compositions, agrochemical assistants, adhesives, surface 
treatment compositions, building materials, dyes or foods 
in a ?lling station; 

[0025] c) ?nishing the ?lled receiving chambers to the end 
product in at least one further ?nishing station; 

characteriZed in that the receiving chambers formed in step 
a), in the course of the process, are transported by means 
of a support plate Which has an ori?ce for each of the 
receiving chambers, so that the receiving chamber 
projects through the support plate freely through the 
ori?ce, the support plate being designed in the form of a 
continuous conveyor belt. 

[0026] “Thermoforming” refers to processes in Which a 
?lm material is reshaped by the action of pressure to form a 
depression or receiving chamber. The action of pressure can 
be effected, for example, by the action of a plunger, by the 
action of compressed air and/or by the action of a reduced 
pressure. The action of pressure can be effected by tWo parts 
of a mold Which behave like positive and negative to one 
another and reshape a ?lm placed betWeen these molds When 
they are pressed together. HoWever, another suitable com 
pressive force is the intrinsic Weight of an active substance 
placed on the upper side of the ?lm. Preference is given to 
effecting the reshaping in a mold Which de?nes the ?nal 
three-dimensional shape of the resulting depression or 
receiving chamber and enables the reproducible production 
of de?ned three-dimensional shapes. In the context of the 
present application, particular preference is given to pro 
cesses in Which the ?lm material is shaped into the depres 
sion of a thermoforming mold by the action of a reduced 
pressure. After the thermoforming, the thermoformed ?lm 
material is preferably ?xed in its three-dimensional shape 
achieved by the thermoforming operation by use of a 
reduced pressure. Suitable pumps for the generation of the 
reduced pressure required are all pumps knoWn to those 
skilled in the art for these purposes, especially the Water-jet 
pumps, liquid vapor-jet pumps, Water-ring pumps and piston 
pumps usable for a coarse vacuum. HoWever, it is also 
possible to use, for example, rotary vane pumps, rotary 
piston pumps, trochoid pumps and sorption pumps, and also 
so-called Roots pumps and cryopumps. For the establish 
ment of a ?ne vacuum, especially suitable are rotary vane 
pumps, diffusion pumps, Roots pumps, displacer pumps, 
turbomolecular pumps, sorption pumps, ion getter pumps 
(getters). 

[0027] The Water-soluble ?lm material used in step a) of 
the process according to the invention preferably comprises 
a Water-soluble polymer. Particular preference is given espe 
cially to ?lm materials Which consist fully or partly of 
polyvinyl alcohol or a cellulose ether such as hydroxypro 
pylmethylcellulose (HPMC). 

[0028] “Polyvinyl alcohols” (abbreviation PVAL, occa 
sionally also PVOH) is the name for polymers of the general 
structure 
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Which also comprise structural units of the 

[4CH24CH(OH)4CH(OH)4CH2] 

incorporated in small portions. 

[0029] Commercial polyvinyl alcohols, Which are sup 
plied as White-yelloWish poWders or granules With degrees 
of polymerization in the range from approximately 100 to 
2,500 (molar masses from approximately 4,000 to 100,000 
g/mol), have degrees ofhydrolysis of 98-99 or 87-89 mol %, 
and thus also comprise a residual content of acetyl groups. 
The polyvinyl alcohols are characterized on the part of the 
manufacturer by specifying the degree of polymerization of 
the starting polymer, the degree of hydrolysis, the hydrolysis 
number or the solution viscosity. 

[0030] Depending on the degree of hydrolysis, polyvinyl 
alcohols are soluble in Water and a feW strongly polar 
organic solvents (formamide, dimethylformamide, dimethyl 
sulfoxide); they are not attacked by (chlorinated) hydrocar 
bons, esters, fats and oils. Polyvinyl alcohols are classi?ed 
as toxicologically safe and are at least partially biodegrad 
able. The Water solubility can be reduced by aftertreatment 
With aldehydes (acetalization), by complexing With nickel or 
copper salts or by treatment With dichromates, boric acid or 
borax. The coatings made of polyvinyl alcohol are largely 
impenetratable to gases such as oxygen, nitrogen, helium, 
hydrogen, carbon dioxide, but alloW steam to pass through. 

[0031] In the context of the present invention, preference 
is given to using packaging or coating materials Which 
comprise at least in part a polyvinyl alcohol Whose degree of 
hydrolysis is from 70 to 100 mol %, preferably from 80 to 
90 mol %, more preferably from 81 to 89 mol % and, in 
particular from 82 to 88 mol %. In a preferred embodiment, 
the ?lm material used consists to an extent of at least 20% 
by Weight, more preferably to an extent of at least 40% by 
Weight, even more preferably to an extent of at least 60% by 
Weight and, in particular, to an extent of at least 80% by 
Weight of a polyvinyl alcohol Whose degree of hydrolysis is 
from 70 to 100 mol %, preferably from 80 to 90 mol %, more 
preferably from 81 to 89 mol % and, in particular, from 82 
to 88 mol %. Preferably, the entire ?lm material used 
consists to an extent of at least 20% by Weight, more 
preferably to an extent of at least 40% by Weight, even more 
preferably to an extent of at least 60% by Weight and, in 
particular, to an extent of at least 80% by Weight of a 
polyvinyl alcohol Whose degree of hydrolysis is from 70 to 
100 mol %, preferably from 80 to 90 mol %, more preferably 
from 81 to 89 mol % and, in particular, from 82 to 88 mol 
%. 

[0032] The ?lm materials used are preferably polyvinyl 
alcohols of a certain molecular Weight range, preference 
being given in accordance With the invention to the ?lm 
material comprising a polyvinyl alcohol Whose molecular 
Weight is in the range from 10,000 to 100,000 gmol_l, 
preferably from 11,000 to 90,000 gmol_l, more preferably 
from 12,000 to 80,000 gmol'l and, in particular, from 
13,000 to 70,000 gmol_l. 

[0033] The degree of polymerization of such preferred 
polyvinyl alcohols is betWeen about 200 and about 2,100, 
preferably betWeen about 220 and about 1,890, more pref 
erably betWeen about 240 and about 1,680 and, in particular, 
betWeen about 260 and about 1,500. Preference is given in 
accordance With the invention to using ?lm materials Which 
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comprise polyvinyl alcohols and/or PVAL copolymers 
Whose average degree of polymerization is betWeen 80 and 
700, preferably betWeen 150 and 400, more preferably 
betWeen 180 and 300, and/or Whose molecular Weight ratio 
MG(50%) to MG(90%) is betWeen 0.3 and 1, preferably 
betWeen 0.4 and 0.8 and, in particular, betWeen 0.45 and 0.6. 

[0034] The polyvinyl alcohols described above are Widely 
available commercially, for example under the trade name 
MoWiol® (Clariant). Polyvinyl alcohols Which are particu 
larly suitable in the context of the present invention are, for 
example, MoWiol® 3-83, MoWiol® 4-88, MoWiol® 5-88 
and MoWiol® 8-88, and also L648, L734, MoWi?ex LPTC 
221 ex KSE and the compounds from Texas Polymers, for 
example Vinex 2034. 

[0035] Further polyvinyl alcohols Which are particularly 
suitable as a ?lm material can be taken from the TABLE 
beloW: 

Degree of Molar mass Melting point 
Name hydrolysis [%] [kDa] [—C.] 

Airvol ® 205 88 15427 230 
Vinex ® 2019 88 15427 170 
Vinex ® 2144 88 44465 205 
Vinex ® 1025 99 15427 170 
Vinex ® 2025 88 25415 192 
Gohse?mer ® 5407 30428 234600 100 
Gohse?mer ® LL02 41451 174700 100 

[0036] Further polyvinyl alcohols suitable as a material for 
the Water-soluble or Water-dispersible ?lms are 
ELVANOL® 51-05, 52-22, 50-42, 85-82, 75-15, T-25, T-66, 
90-50 (trademark of Du Pont), ALCOTEX® 72.5, 78, B72, 
F80/40, F88/4, F88/26, F88/40, F88/47 (trademark of Har 
loW Chemical Co.), Gohsenol® NK-05, A-300, AH-22, 
C-500, GH-20, GL-03, GM-14L, KA-20, KA-500, KH-20, 
KP-06, N-300, NH-26, NM11Q, KZ-06 (trademark of Nip 
pon Gohsei Also suitable are ERKOL types from 
Wacker. 

[0037] The Water content of preferred PVAL packaging 
materials is preferably less than 10% by Weight, preferen 
tially less than 8% by Weight, more preferably less than 6% 
by Weight and, in particular, less than 4% by Weight. 
[0038] The Water solubility of PVAL can be altered by 
aftertreatment With aldehydes (acetalization) or ketones 
(ketalization). In this context, particularly preferred polyvi 
nyl alcohols Which are particularly advantageous due to their 
exceptionally good solubility in cold Water have been found 
to be those Which are acetalized or ketalized With the 
aldehyde and keto groups, respectively, of saccharides or 
polysaccharides or mixtures thereof. The reaction products 
of PVAL and starch can be used exceptionally advanta 
geously. 
[0039] In addition, the solubility in Water can be altered by 
formation of complexes With nickel or copper salts or by 
treatment With dichromates, boric acid or borax, and thus be 
adjusted in a controlled manner to desired values. Films of 
PVAL are largely impenetratable to gases such as oxygen, 
nitrogen, helium, hydrogen and carbon dioxide, but alloW 
steam to pass through. 

[0040] Examples of suitable Water-soluble PVAL ?lms are 
the PVAL ?lms obtainable under the name “SOLUBLON®” 
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from Syntana Handelsgesellschaft E. Harke GmbH & Co. 
Their solubility in Water can be adjusted to a precise degree, 
and ?lms of this product series are obtainable Which are 
soluble in the aqueous phase in all temperature ranges 
relevant for the application. 

[0041] Further preferred ?lm materials are characterized 
in that they comprise hydroxypropylmethylcellulose 
(HPMC) Which has a degree of substitution (average number 
of methoxy groups per anhydroglucose unit of the cellulose) 
of from 1.0 to 2.0, preferably from 1.4 to 1.9, and a molar 
substitution (average number of hydroxypropoxy groups per 
anhydroglucose unit of the cellulose) of from 0.1 to 0.3, 
preferably from 0.15 to 0.25. 

[0042] The thickness of Water-soluble ?lm material used 
With preference is preferably betWeen 15 and 120 um, 
preferentially betWeen 20 and 100 um and, in particular, 
betWeen 25 and 80 pm. 

[0043] Instead of the Water-soluble ?lm Web, it Will be 
appreciated that it is also possible to apply plaques or 
prefabricated closure parts made of Water-soluble material in 
step c) of the process according to the invention and also the 
preferred process variants described. 

[0044] The ?lm material used may be pretreated before or 
during the thermoforming. Such a pretreatment includes, for 
example, the action of heat and/or solvents and/or the 
conditioning of the ?lm material by relative atmospheric 
moisture changed compared to ambient conditions. When 
the ?lm material is pretreated by the action of heat, this 
material is preferably heated to temperatures above 600 C., 
preferably above 80° C., more preferably betWeen 100 and 
120° C. and, in particular, to temperatures betWeen 105 and 
115° C. for up to 5 seconds, preferably for from 0.001 to 4 
seconds, more preferably for from 0.01 to 3 seconds and, in 
particular, for from 0.02 to 2 seconds. To remove this heat, 
it is preferred to cool the molds used and the receiving 
depressions present in these molds. The cooling is effected 
preferably to temperatures beloW 20° C., preferentially 
beloW 15° C., more preferably to temperatures betWeen 2 
and 14° C. and, in particular, to temperatures betWeen 4 and 
12° C. Especially suitable for cooling are cooling liquids, 
preferably Water, Which are circulated Within special cooling 
lines Within the mold. 

[0045] The support plates used in the process according to 
the invention may also be designed in the form of individual 
plaques Which, mounted on a continuous conveyor belt, 
enable the continuous transport of the receiving chambers 
formed in step a). 

[0046] Suitable materials for the support plate are espe 
cially corrosion-resistant materials, especially materials 
from the group of the metals or polymers. It Will be 
appreciated that the support plates may also be manufac 
tured from composite materials. Particular preference is 
given to processes according to the invention in Which 
support plates With a surface coating are used. Such a 
coating includes preferably deformable materials, for 
example rubber, silicone or cork. The ori?ces of the support 
plate are preferably rounded off. Sharp edges or corners are 
preferably avoided. Both the coating and the rounding of the 
ori?ces of the support plate serve to prevent damage to the 
Water-soluble ?lm in the course of transport. 

[0047] The support plate is preferably planar. Particular 
preference is given to support plates Which are elastically 
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compressible and/or bendable. The ori?ces of the support 
plate are preferably shaped such that the receiving chambers 
formed in step a) can project through the ori?ces of the 
support plate Without deformation or constraint. In a pre 
ferred embodiment of the process according to the inven 
tion, the support plate has an ori?ce adjusted to the receiving 
chamber formed in step a). The ori?ce of the support plate 
is preferably not more than 50%, preferably not more than 
35%, preferentially not more than 21%, more preferably not 
more than 13% and, in particular, not more than 5% larger 
than the maximum cross-sectional area of the receiving 
chamber projecting freely through the ori?ce. The shape of 
the ori?ce of the support plate is preferably also adjusted to 
the shape of the receiving depression, especially to the 
horiZontal cross-sectional shape of the receiving chamber. 

[0048] The maximum diameter of the ori?ces of the 
support plate is preferably betWeen 1 and 30 cm, preferably 
betWeen 1.5 and 20 cm and, in particular, betWeen 2 and 10 
cm. The ori?ce may have any industrially realiZable tWo 
dimensional shape. Preferred designs are polygonal tWo 
dimensional shapes such as triangles, tetragons, hexagons or 
octagons. HoWever, the ori?ce more preferably has a round 
or oval surface area. 

[0049] The process according to the invention runs con 
tinuously. Just like the receiving chambers formed in step a), 
the introduced ?lm material is transported continuously, 
preferably at a constant speed. The transport speed is pref 
erably betWeen 1 and 80 meters per minute, preferably 
betWeen 10 and 60 meters per minute and, in particular, 
betWeen 20 and 50 meters per minute. The transport is 
preferably effected horiZontally. 

[0050] The ther'moformed, Water-soluble ?lm material is 
?lled in step b) of the process according to the invention. 
The ?lling can be effected With all static or mobile ?lling 
apparatus knoWn to those skilled in the art for this purpose. 
To increase the throughput and in order to ensure exact 
?lling of the receiving chambers, it is, hoWever, preferred in 
the context of the present invention that the ?lling is effected 
by means of a mobile ?lling station Which moves in trans 
port direction of the receiving chambers during a ?lling 
operation and, after this ?lling operation has ended and 
before the start of the next ?lling operation, returns to its 
original position. 

[0051] The ?lling from the group of the Washing or 
cleaning compositions, cosmetics, pharmaceuticals, body 
care compositions, agrochemical assistants, adhesives, sur 
face treatment compositions, building materials, dyes or 
foods can be introduced in liquid or solid form. The liquids 
used may, in addition to liquid pure substances, also be 
solutions or dispersions. With particular preference, liquids 
are transferred Whose viscosity changes after the ?lling 
oWing to chemical or physical processes. Very particular 
preference is given to transferring liquids Which solidify 
after ?lling oWing to chemical or physical processes. The 
introduced solids may be present in any supply form knoWn 
to those skilled in the art and useful for such purposes. 
Preference is given, in particular, to poWder, granules, 
extrudates or compactates. It Will be appreciated that liquids 
and solids may also be transferred into the receiving cham 
ber simultaneously or offset in time. Particular preference is 
given to processes in Which a solidifying liquid, preferably 
a melt is introduced into the receiving chamber in a ?rst step, 
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and a solid, preferably a powder, a granule or an extrudate, 
in a next step. It is preferred in this context to undertake the 
transfer of the solid only after the at least partial solidi?ca 
tion of the liquid. 

[0052] This application therefore further provides a con 
tinuous process for producing Water-soluble vessels, com 
prising the steps of: 

[0053] a) ther'moforming a Water-soluble ?lm material by 
the action of a reduced pressure to form receiving cham 
bers in a shaping station; 

[0054] b) partially ?lling the formed receiving chambers 
With a melt comprising an active substance selected from 
the group of the Washing or cleaning compositions, cos 
metics, pharmaceuticals, bodycare compositions, agro 
chemical assistants, adhesives, surface treatment compo 
sitions, building materials, dyes or foods in a ?lling 
station; and subsequently ?lling With a solid, preferably a 
poWder, granule, extrudate or compactate, comprising an 
active substance selected from the group of the Washing 
or cleaning compositions, cosmetics, pharmaceuticals, 
bodycare compositions, agrochemical assistants, adhe 
sives, surface treatment compositions, building materials, 
dyes or foods; and 

[0055] c) ?nishing the ?lled receiving chambers to the end 
product in at least one further ?nishing station; 

characterized in that the receiving chambers formed in step 
a), in the course of the process, are transported by means 
of a support plate Which has an ori?ce for each of the 
receiving chambers, so that the receiving chamber 
projects through the support plate freely through the 
ori?ce. 

[0056] The tWice-?lled receiving chambers obtained in 
this Way feature a tWo-phase appearance. Comparable prod 
ucts can be obtained, for example, also by the simultaneous 
or time-offset ?lling With tWo different poWders, tWo differ 
ent liquids, especially tWo liquids With different densities, or 
tWo different melts, or else by the introduction of a solid and 
the subsequent ?lling With a liquid, for example a solidifying 
melt. 

[0057] Equally preferred is therefore a continuous process 
for producing Water-soluble vessels, comprising the steps of: 

[0058] a) ther'moforming a Water-soluble ?lm material 
by the action of a reduced pressure to form receiving 
chambers in a shaping station; 

[0059] b) partially ?lling the formed receiving cham 
bers With a solid, preferably a poWder, granule, extru 
date or compactate, comprising an active substance 
selected from the group of the Washing or cleaning 
compositions, cosmetics, pharmaceuticals, bodycare 
compositions, agrochemical assistants, adhesives, sur 
face treatment compositions, building materials, dyes 
or foods; and subsequently ?lling With a melt compris 
ing an active substance selected from the group of the 
Washing or cleaning compositions, cosmetics, pharma 
ceuticals, bodycare compositions, agrochemical assis 
tants, adhesives, surface treatment compositions, build 
ing materials, dyes or foods in a ?lling station; and 

[0060] c) ?nishing the ?lled receiving chambers to the 
end product in at least one further ?nishing station; 
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characterized in that the receiving chambers formed in 
step a), in the course of the process, are transported by 
means of a support plate Which has an ori?ce for each 
of the receiving chambers, so that the receiving cham 
ber projects through the support plate freely through the 
ori?ce. 

[0061] The ?lled receiving chambers are ?nished in step c) 
of the process according to the invention. In particularly 
preferred process variants, this ?nishing comprises, for 
example, the sealing of receiving chambers and/or the 
isolation of the receiving chambers. 

[0062] For the sealing, preference is given to using a 
further packaging ?lm, preferably a Water-soluble or Water 
dispersible ?lm. This further packaging ?lm may be iden 
tical to the ?lm used in step a), but may also differ from it, 
for example, in composition and/ or thickness. In a preferred 
embodiment of the process according to the invention, the 
?lms used in step c) are a ?lm Which equates to the ?lm from 
step c) in its composition but has a loWer thickness in 
comparison. For the sealing, preference is given to using 
?lm Webs. HoWever, particular preference is given to a 
process variant in Which the sealing ?lm, even before the 
sealing, is present in the form of prefabricated labels Whose 
siZe has been adjusted to the siZe of the depressions of the 
moldings and are taken from a supply and placed onto the 
depressions by means of a label applicator. The sealing is 
effected preferably by heat-sealing (for example by means of 
heated molds or laser beam), by the action of solvent and/or 
adhesives or by compressive or squeeZing forces. For the 
sealing, the receiving chamber in step c) can, hoWever, also 
simply be covered With a further ?lm Without permanently 
bonding this ?lm to the packaging ?lm forming the receiv 
ing chamber. 

[0063] Apart from by a further ?lm material, the sealing in 
step c) of the process particularly preferred in accordance 
With the invention can also be effected, for example, by 
means of prefabricated pouches, i.e. ?lled and sealed portion 
pouches. Such portion pouches can be produced, for 
example, by ther'moforming processes, injection-molding 
processes or bloW-molding. 

[0064] The packaged compositions produced in accor 
dance With the invention can be isolated by all processes 
knoWn to those skilled in the art. Preference is given to 
effecting the isolation by cutting or punching. Examples of 
suitable apparatus for the isolation by cutting are static or 
moving knives. Preference is given to using knives With a 
heated blade. Isolation by laser beams is a further preferred 
process variant. 

[0065] The “isolation” of the ?lled receiving chambers can 
afford either individual ?lled and sealed chambers or supply 
units of tWo, three, four, ?ve, six, seven, eight, nine, ten, 
eleven, tWelve or more receiving chambers. In the case of 
supply units With tWo or more receiving chambers, these 
supply units are preferably provided With intended breakage 
sites for manual separation into individual chambers. 

[0066] For the sealing and isolation, just like the ?lling, it 
is possible to use static or moving stations. The ?nishing 
stations are preferably also mobile and move in transport 
direction of the receiving chambers in order to return to their 
original position after the Working step has ended. 

[0067] In the individual Working stations, the Water 
soluble ?lm material may be held in a supporting manner 
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from below in the region of the ori?ces in the support plate. 
Such a support form can be moved toward the ?lm Web 
either after the shaping in step a) but before, simultaneously 
With or after the ?lling in step b), or before, simultaneously 
With or after the ?nishing in step c). Especially in the region 
of the ?lling station, it is particularly preferred When this 
support device has been provided With a device for gener 
ating a reduced pressure, so that the receiving chambers 
formed in step a), as soon as they have been surrounded by 
the support device, can be shaped into these devices by 
means of a reduced pressure. The depressions of the support 
device preferably have a very substantially identical three 
dimensional shape to the three-dimensional shape of the 
depressions of the thermoforming die. Also in the region of 
the ?nishing station, preference is given to the use of support 
devices. For example, such a support device can be used, for 
example, in the sealing of the receiving chambers in step c), 
simultaneously as the counter-jaW for the sealing jaW acting 
on the Water-soluble packaging materials. 

[0068] In a particularly preferred embodiment of the pro 
cess according to the invention, the ?lled and sealed receiv 
ing chambers, before the isolation, are ?lled again at least 
once and sealed. Like the products described above, the 
resulting products feature a tWo-phase appearance, With the 
difference that the products, in the case of repeated sealing, 
have at least tWo chambers separated from one another by a 
sealing material. The present application therefore further 
provides a continuous process for preparing Water-soluble 
vessels, comprising the steps of: 

[0069] a) thermoforming a Water-soluble ?lm material to 
form receiving chambers in a shaping station; 

[0070] b) ?lling a part-volume of the formed receiving 
chambers With a ?lling selected from the group of the 
Washing or cleaning compositions, cosmetics, pharma 
ceuticals, bodycare compositions, agrochemical assis 
tants, adhesives, surface treatment compositions, building 
materials, dyes or foods in a ?lling station; 

[0071] c) sealing the ?lled part-volume of the receiving 
chambers; 

[0072] d) at least partly ?lling the residual volume of the 
receiving chambers With a ?lling selected from the group 
of the Washing or cleaning compositions, cosmetics, phar 
maceuticals, bodycare compositions, agrochemical assis 
tants, adhesives, surface treatment compositions, building 
materials, dyes or foods in a ?lling station; 

[0073] e) sealing the at least partly ?lled residual volume 
of the receiving chamber; and 

[0074] f) isolating the receiving chambers; 

characterized in that the receiving chambers formed in step 
a), in the course of the process, are transported by means 
of a support plate Which has an ori?ce for each of the 
receiving chambers, so that the receiving chamber 
projects through the support plate freely through the 
ori?ce. 

[0075] In this process variant, the support plate is prefer 
ably designed in the form of a continuous conveyor belt. In 
further preferred embodiments of this process variant, steps 
d) and e) are repeated. In this Way, packaged Washing or 
cleaning compositions With three, four or more different 
chambers can be produced. It is also preferred to ?ll With 
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different products in steps b) and d). Particular preference is 
given to separate ?lling With solid and liquid products. A 
particularly preferred process variant therefore comprises 
the steps of 

[0076] a) thermoforming a Water-soluble ?lm material 
to form receiving chambers in a shaping station; 

[0077] b) ?lling a part-volume of the formed receiving 
chambers With a solid ?lling selected from the group of 
the Washing or cleaning compositions, cosmetics, phar 
maceuticals, bodycare compositions, agrochemical 
assistants, adhesives, surface treatment compositions, 
building materials, dyes or foods in a ?lling station; 

[0078] c) sealing the ?lled part-volume of the receiving 
chambers; 

[0079] d) at least partly ?lling the residual volume of 
the receiving chambers With a liquid ?lling selected 
from the group of the Washing or cleaning composi 
tions, cosmetics, pharmaceuticals, bodycare composi 
tions, agrochemical assistants, adhesives, surface treat 
ment compositions, building materials, dyes or foods in 
a ?lling station; 

[0080] e) sealing the at least partly ?lled residual vol 
ume of the receiving chamber; and 

[0081] f) isolating the receiving chambers; 
characterized in that the receiving chambers formed in 

step a), in the course of the process, are transported by 
means of a support plate Which has an ori?ce for each 
of the receiving chambers, so that the receiving cham 
ber projects through the support plate freely through the 
ori?ce. 

[0082] Instead of the solid ?lling or in combination With 
the solid ?lling, it is also possible in step b) of this variant 
to ?ll With solidifying liquids, in particular, solidifying 
melts. 

[0083] The process according to the invention serves for 
the packaging of active substances or active substance 
mixtures from the group of the Washing or cleaning com 
positions, cosmetics, pharmaceuticals, bodycare composi 
tions, agrochemical assistants, adhesives, surface treatment 
compositions, building materials, dyes or foods. With par 
ticular preference, active substances from the group of the 
Washing or cleaning compositions, especially laundry deter 
gents, dishWasher detergents or surface detergents are pack 
aged by the process according to the invention. The group of 
laundry detergents includes, in particular, all-purpose laun 
dry detergents, color laundry detergents, ?ne laundry deter 
gents, textile softeners, textile care compositions or ironing 
assistants. The group of the dishWasher detergents includes 
the machine dishWasher detergents and machine rinse aids, 
and also manual dishWashing detergents. The surface deter 
gents include descalers, compositions for the disinfection or 
sterilization of surfaces or objects and compositions for the 
cleaning of metal or glass surfaces. These compositions 
comprise preferably one or more further customary constitu 
ents of Washing and cleaning compositions, preferably from 
the group of the builders, surfactants, polymers, bleaches, 
bleach activators, enzymes, dyes, fragrances, electrolytes, 
pH modi?ers, perfume carriers, ?uorescers, hydrotropes, 
foam inhibitors, silicone oils, antiredeposition agents, opti 
cal brighteners, graying inhibitors, shrink preventatives, 
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crease preventatives, dye transfer inhibitors, active antimi 
crobial ingredients, germicides, fungicides, antioxidants, 
corrosion inhibitors, antistats, ironing assistants, repellency 
and impregnation agents, sWelling and antislip agents and/or 
UV absorbers. These substances Will be described more 
precisely beloW. 

Builders 

[0084] In the context of the present application, the build 
ers include especially the Zeolites, silicates, carbonates, 
organic cobuilders and, Where there are no ecological obj ec 
tions to their use, also the phosphates. 

[0085] Suitable crystalline, sheet-type sodium silicates 
have the general formula NaMSiXO2X+lIH2O Where M is 
sodium or hydrogen, X is a number from 1.9 to 4, y is a 
number from 0 to 20, and preferred values for X are 2, 3 or 
4. Preferred crystalline sheet silicates of the formula speci 
?ed are those in Which M is sodium and X assumes the values 
of 2 or 3. In particular, preference is given to both [3- and also 
o-sodium disilicates Na2Si2O5IyH2O. 

[0086] It is also possible to use amorphous sodium sili 
cates having an Na2O:SiO2 modulus of from 1:2 to 1:3.3, 
preferably from 1:2 to 1:2.8 and, in particular, from 1:2 to 
1:2.6, Which have retarded dissolution and secondary Wash 
ing properties. The retardation of dissolution relative to 
conventional amorphous sodium silicates may have been 
brought about in a variety of Ways, for eXample by surface 
treatment, compounding, compacting or by overdrying. In 
the conteXt of this invention, the term “amorphous” also 
includes X-ray-amorphous. This means that, in X-ray dif 
fraction eXperiments, the silicates do not afford any sharp 
X-ray re?ections typical of crystalline substances, but rather 
yield at best one or more maXima of the scattered X-radia 
tion, Which have a Width of several degree units of the 
diffraction angle. HoWever, it may quite possibly lead to 
even particularly good builder properties if the silicate 
particles in electron diffraction eXperiments yield vague or 
even sharp diffraction maXima. This is to be interpreted such 
that the products have microcrystalline regions With a siZe of 
from 10 to several hundred nm, preference being given to 
values up to a maXimum of 50 nm and, in particular, up to 
a maXimum of 20 nm. Such X-ray-amorphous silicates 
likeWise have retarded dissolution compared With conven 
tional Waterglasses. Special preference is given to com 
pacted amorphous silicates, compounded amorphous sili 
cates and overdried X-ray-amorphous silicates. 

[0087] In the conteXt of the present invention, it is pre 
ferred that these silicate(s), preferably alkali metal silicates, 
more preferably crystalline or amorphous alkali metal dis 
ilicates, are present in Washing or cleaning compositions in 
amounts of from 10 to 60% by Weight, preferably from 15 
to 50% by Weight and, in particular, from 20 to 40% by 
Weight, based in each case on the Weight of the Washing or 
cleaning composition. 

[0088] When the silicates are used as a constituent of 
machine dishWasher detergents, these compositions prefer 
ably comprise at least one crystalline sheet-type silicate of 
the general formula NaMSiXO2X+1.yH2O Where M is sodium 
or hydrogen, X is a number from 1.9 to 22, preferably from 
1.9 to 4, and y is a number from 0 to 33. The crystalline 
sheet-type silicates of the formula NaMSiXO2X+1.yH2O are 
sold, for eXample, by Clariant GmbH (Germany) under the 
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trade name NaiSKS, for eXample NaiSKS-l 
(N2l2S122O45.XH2O, kenyaite), NaiSKS-2 
(Na2Si14O29XH2O, magadiite), NaiSKS-3 
(Na2Si8O17.XH2O) or NaiSKS-4 (Na2Si4O9.XH2O, maka 
tite). 
[0089] Particularly suitable for the purposes of the present 
invention are crystalline sheet silicates of the formula (I) in 
Which X is 2. Among these, suitable, in particular, are 
NaiSKS-S ((x-Na2Si2O5), NaiSKS-7 ([3-Na2Si2O5, natro 
silite), NaiSKS-9 (NaHSi2O5.H2O), NaiSKS-10 
(NaHSi2O5.3H2O, kanemite), NaiSKS-ll (t-Na2Si2O5) 
and NaiSKS-13 (NaHSi2O5), but in particular, 
NaiSKS-6 (6-Na2Si2O5). 
[0090] When the silicates are used as a constituent of 
machine dishWasher detergents, these compositions in the 
conteXt of the present application comprise a proportion by 
Weight of the crystalline sheet-type silicate of the formula 
NaMSiXO2X+1.yH2O of from 0.1 to 20% by Weight, prefer 
ably from 0.2 to 15% by Weight and, in particular, from 0.4 
to 10% by Weight, based in each case on the total Weight of 
these compositions. It is particularly preferred especially 
When such machine dishWasher detergents have a total 
silicate content beloW 7% by Weight, preferably beloW 6% 
by Weight, preferentially beloW 5% by Weight, more pref 
erably beloW 4% by Weight, even more preferably beloW 3% 
by Weight and, in particular, beloW 2.5% by Weight, this 
silicate, based on the total Weight of the silicate present, 
being silicate of the general formula NaMSiXO2X+1.yH2O 
preferably to an eXtent of at least 70% by Weight, preferen 
tially to an eXtent of at least 80% by Weight and, in 
particular, to an eXtent of at least 90% by Weight. 

[0091] The ?nely crystalline, synthetic, bound Water-con 
taining Zeolite used is preferably Zeolite A and/or P. The 
Zeolite P is more preferably Zeolite MAP® (commercial 
product from Cros?eld). Also suitable, hoWever, are Zeolite 
X, and miXtures of A, X and/or P. Also commercially 
available and usable With preference in accordance With the 
present invention is, for eXample, a cocrystal of Zeolite X 
and Zeolite A (approXimately 80% by Weight of Zeolite X), 
Which is sold by CONDEA Augusta S.p.A. under the trade 
name VEGOBOND AX® and can be described by the 
formula 

nNa2O.(1—n)K2O.A12O3.(2—2.5)SiO2.(3.5—5.5)H2O. 
The Zeolite may be used either as a builder in a granular 
compound or in a kind of “poWdering” of the entire miXture 
to be compacted, and both Ways of incorporating the Zeolite 
into the premiXture are typically utiliZed. Suitable Zeolites 
have an average particle siZe of less than 10 um (volume 
distribution; measurement method: Coulter Counter) and 
preferably contain from 18 to 22% by Weight, in particular, 
from 20 to 22% by Weight, of bound Water. 

[0092] It is of course also possible to use the commonly 
knoWn phosphates as builder substances, as long as such a 
use is not to be avoided for ecological reasons. This is 
especially true for the use of inventive compositions as 
machine dishWasher detergents, Which is particularly pre 
ferred in the conteXt of the present application. Among the 
multitude of commercially available phosphates, the alkali 
metal phosphates, With particular preference for pentaso 
dium triphosphate or pentapotassium triphosphate (sodium 
tripolyphosphate or potassium tripolyphosphate), have the 
greatest signi?cance in the Washing and cleaning products 
industry. 
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[0093] “Alkali metal phosphates” is the collective term for 
the alkali metal (especially sodium and potassium) salts of 
the various phosphoric acids, for Which a distinction may be 
draWn between metaphosphoric acids (HPO3)n and ortho 
phosphoric acid H3PO4, in addition to higher molecular 
Weight representatives. The phosphates combine a number 
of advantages: they act as alkali carriers, prevent limescale 
deposits on machine components and lime encrustations in 
fabrics, and additionally contribute to the cleaning perfor 
mance. 

[0094] Suitable phosphates are, for example, sodium dihy 
drogen-phosphate, NaH2PO4, in the form of the dihydrate 
(density 1.91 gcm'3 , melting point 60°) or in the form of the 
monohydrate (density 2.04 gcm_3), disodium hydrogen 
phosphate (secondary sodium phosphate), Na2HPO4, Which 
is in anhydrous form or can be used With 2 mol of Water 
(density 2.066 gcm_3, loss of Water at 95°), 7 mol of Water 
(density 1.68 gcm_3, melting point 48° With loss of 5 H20) 
and 12 mol of Water (density 1.52 gcm_3, melting point 35° 
With loss of 5 H2O), but in particular, trisodium phosphate 
(tertiary sodium phosphate) Na3PO4, Which can be used as 
the dodecahydrate, as the decahydrate (corresponding to 
19-20% P205) and in anhydrous form (corresponding to 
39-40% P205). 

[0095] A further preferred phosphate is tripotassium phos 
phate (tertiary or tribasic potassium phosphate), K3PO4. 
Preference is further given to tetrasodium diphosphate 
(sodium pyrophosphate), Na4P2O7, Which exists in anhy 
drous form (density 2.534 gcm_3, melting point 988°, 880° 
also reported) and as the decahydrate (density 1.815-1.836 
gcm_3, melting point 94° With loss of Water), and also the 
corresponding potassium salt, potassium diphosphate 
(potassium pyrophosphate), K4P2O7. 

[0096] Condensation of NaH2PO4 or of KHZPO4 gives rise 
to higher molecular Weight sodium phosphates and potas 
sium phosphates, for Which a distinction can be draWn 
betWeen cyclic representatives, the sodium metaphosphates 
and potassium metaphosphates, and catenated types, the 
sodium polyphosphates and potassium polyphosphates. For 
the latter, in particular, a multitude of names are in use: fused 
or calcined phosphates, Graham salt, Kurrol salt and Mad 
drell salt. All higher sodium and potassium phosphates are 
referred to collectively as condensed phosphates. 

[0097] The industrially important pentasodium triphos 
phate, Na5P3Ol0 (sodium tripolyphosphate), is a nonhygro 
scopic, White, Water-soluble salt Which is anhydrous or 
crystallizes With 6 H20 and has the general formula NaOi 
[P(O)(ONa)4O]niNa Where n=3. The corresponding 
potassium salt, pentapotassium triphosphate, K5P3Ol0 
(potassium tripolyphosphate), is available commercially, for 
example, in the form of a 50% by Weight solution (>23% 
P205, 25% K20). The potassium polyphosphates ?nd Wide 
use in the Washing and cleaning products industry. There 
also exist sodium potassium tripolyphosphates Which can 
likeWise be used in the context of the present invention. 
They are formed, for example, When sodium trimetaphos 
phate is hydrolyZed With KOH: 

[0098] They can be used in accordance With the invention 
in precisely the same Way as sodium tripolyphosphate, 
potassium tripolyphosphate or mixtures of the tWo; mixtures 

May 31, 2007 

of sodium tripolyphosphate and sodium potassium tripoly 
phosphate or mixtures of potassium tripolyphosphate and 
sodium potassium tripolyphosphate or mixtures of sodium 
tripolyphosphate and potassium tripolyphosphate and 
sodium potassium tripolyphosphate can also be used in 
accordance With the invention. 

[0099] When phosphates are used as Washing- or cleaning 
active substances in Washing or cleaning compositions in the 
context of the present application, preferred compositions 
comprise these phosphate(s), preferably alkali metal phos 
phate(s), more preferably pentasodium triphosphate or pen 
tapotassium triphosphate (sodium tripolyphosphate or potas 
sium tripolyphosphate), in amounts of from 5 to 80% by 
Weight, preferably from 15 to 75% by Weight and, in 
particular, from 20 to 70% by Weight, based in each case on 
the Weight of the Washing or cleaning composition. 

[0100] It is especially preferred to use potassium tripoly 
phosphate and sodium tripolyphosphate in a Weight ratio of 
more than 1: 1, preferably more than 2: 1, preferentially more 
than 5:1, more preferably more than 10:1 and especially 
more than 20: 1. It is particularly preferred to use exclusively 
potassium tripolyphosphate Without additions of other phos 
phates. 
[0101] Further builders are the alkali carriers. Alkali car 
riers include, for example, alkali metal hydroxides, alkali 
metal carbonates, alkali metal hydrogencarbonates, alkali 
metal sesquicarbonates, the aforementioned alkali metal 
silicates, alkali metal metasilicates and mixtures of the 
aforementioned substances, preference being given in the 
context of this invention to using the alkali metal carbonates, 
especially sodium carbonate, sodium hydrogencarbonate or 
sodium sesquicarbonate. Particular preference is given to a 
builder system comprising a mixture of tripolyphosphate 
and sodium carbonate. Particular preference is likeWise 
given to a builder system comprising a mixture of tripoly 
phosphate and sodium carbonate and sodium disilicate. 
OWing to their loW chemical compatibility With the remain 
ing ingredients of Washing or cleaning compositions in 
comparison With other builder substances, the alkali metal 
hydroxides are preferably used only in small amounts, 
preferably in amounts beloW 10% by Weight, preferentially 
beloW 6% by Weight, more preferably beloW 4% by Weight 
and, in particular, beloW 2% by Weight, based in each case 
on the total Weight of the Washing or cleaning composition. 
Particular preference is given to compositions Which, based 
on their total Weight, contain less than 0.5% by Weight of 
and, in particular, no alkali metal hydroxides. 

[0102] Particular preference is given to the use of carbon 
ate(s) and/or hydrogencarbonate(s), preferably alkali metal 
carbonates, more preferably sodium carbonate, in amounts 
of from 2 to 50% by Weight, preferably from 5 to 40% by 
Weight and, in particular, from 7.5 to 30% by Weight, based 
in each case on the Weight of the Washing or cleaning 
composition. Particular preference is given to compositions 
Which, based on the Weight of the Washing or cleaning 
composition (i.e. the total Weight of the combination product 
Without packaging), contain less than 20% by Weight, pref 
erably less than 17% by Weight, preferentially less than 13% 
by Weight and, in particular, less than 9% by Weight of 
carbonate(s) and/or hydrogencarbonate(s), preferably alkali 
metal carbonates, more preferably sodium carbonate. 

[0103] Organic cobuilders include, in particular, polycar 
boxylates/polycarboxylic acids, polymeric polycarboxy 
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lates, aspartic acid, polyacetals, dextrins, further organic 
cobuilders (see below) and phosphonates. These substance 
classes are described below. 

[0104] Organic builder substances Which can be used are, 
for example, the polycarboxylic acids usable in the form of 
their sodium salts, polycarboxylic acids referring to those 
carboxylic acids Which bear more than one acid function. 
Examples of these are citric acid, adipic acid, succinic acid, 
glutaric acid, malic acid, tartaric acid, maleic acid, fumaric 
acid, sugar acids, aminocarboxylic acids, nitrilotriacetic acid 
(NTA), as long as such a use is not objectionable on 
ecological grounds, and mixtures thereof. Preferred salts are 
the salts of the polycarboxylic acids such as citric acid, 
adipic acid, succinic acid, glutaric acid, tartaric acid, sugar 
acids and mixtures thereof. 

[0105] The acids themselves may also be used. In addition 
to their builder action, the acids typically also have the 
property of an acidifying component and thus also serve to 
set a loWer and milder pH of Washing and cleaning compo 
sitions. In this connection, particular mention should be 
made of citric acid, succinic acid, glutaric acid, adipic acid, 
gluconic acid and any mixtures thereof. 

[0106] Also suitable as builders are polymeric polycar 
boxylates; these are, for example, the alkali metal salts of 
polyacrylic acid or of polymethacrylic acid, for example 
those having a relative molecular mass of from 500 to 
70,000 g/mol. 

[0107] In the context of this document, the molar masses 
speci?ed for polymeric polycarboxylates are Weight-average 
molar masses MW of the particular acid form, Which has 
alWays been determined by means of gel-permeation chro 
matography (GPC) using a UV detector. The measurement 
Was against an external polyacrylic acid standard Which, 
oWing to its structural similarity to the polymers under 
investigation, provides realistic molecular Weight values. 
These ?gures deviate considerably from the molecular 
Weight data When polystyrenesulfonic acids are used as the 
standard. The molar masses measured against polystyrene 
sulfonic acids are generally distinctly higher than the molar 
masses speci?ed in this document. 

[0108] Suitable polymers are, in particular, polyacrylates 
Which preferably have a molecular mass of from 2,000 to 
20,000 g/mol. OWing to their superior solubility, preference 
Within this group may be given in turn to the short-chain 
polyacrylates Which have molar masses of from 2,000 to 
10,000 g/mol and more preferably from 3,000 to 5,000 
g/mol. 

[0109] Also suitable are copolymeric polycarboxylates, 
especially those of acrylic acid With methacrylic acid and of 
acrylic acid or methacrylic acid With maleic acid. Copoly 
mers Which have been found to be particularly suitable are 
those of acrylic acid With maleic acid Which contain from 50 
to 90% by Weight of acrylic acid and from 50 to 10% by 
Weight of maleic acid. Their relative molecular mass, based 
on free acids, is generally from 2,000 to 70,000 g/mol, 
preferably from 20,000 to 50,000 g/mol and, in particular, 
from 30,000 to 40,000 g/mol. 

[0110] The (co)polymeric polycarboxylates can either be 
used in the form of poWders or in the form of aqueous 
solutions. The (co)polymeric polycarboxylate content of the 

May 31, 2007 

Washing or cleaning compositions is preferably from 0.5 to 
20% by Weight, in particular, from 3 to 10% by Weight. 

[0111] To improve the Water solubility, the polymers may 
also contain allylsulfonic acids, for example allyloxybenZe 
nesulfonic acid and methallylsulfonic acid, as monomers. 

[0112] Also especially preferred are biodegradable poly 
mers composed of more than tWo different monomer units, 
for example those Which contain, as monomers, salts of 
acrylic acid and of maleic acid, and vinyl alcohol or vinyl 
alcohol derivatives, or those Which contain, as monomers, 
salts of acrylic acid and of 2-alkylallylsulfonic acid, and 
sugar derivatives. 

[0113] Further preferred copolymers are those Which pref 
erably have, as monomers, acrolein and acrylic acid/acrylic 
acid salts or acrolein and vinyl acetate. 

[0114] Further preferred builder substances Which should 
likeWise be mentioned are polymeric aminodicarboxylic 
acids, salts thereof or precursor substances thereof. Particu 
lar preference is given to polyaspartic acids or salts thereof. 

[0115] Further suitable builder substances are polyacetals 
Which can be obtained by reacting dialdehydes With poly 
olcarboxylic acids Which have from 5 to 7 carbon atoms and 
at least 3 hydroxyl groups. Preferred polyacetals are 
obtained from dialdehydes such as glyoxal, glutaraldehyde, 
terephthalaldehyde, and mixtures thereof, and from polyol 
carboxylic acids such as gluconic acid and/or glucoheptonic 
acid. 

[0116] Further suitable organic builder substances are dex 
trins, for example oligomers or polymers of carbohydrates, 
Which can be obtained by partial hydrolysis of starches. The 
hydrolysis can be carried out by customary, for example 
acid-catalyZed or enZyme-catalyZed, processes. The 
hydrolysis products preferably have average molar masses 
in the range from 400 to 500,000 g/mol. Preference is given 
to a polysaccharide having a dextrose equivalent (DE) in the 
range from 0.5 to 40, in particular, from 2 to 30, Where DE 
is a common measure of the reducing action of a polysac 
charide compared to dextrose, Which has a DE of 100. It is 
also possible to use maltodextrins With a DE betWeen 3 and 
20 and dry glucose syrups With a DE betWeen 20 and 37, and 
also What are knoWn as yelloW dextrins and White dextrins 
having relatively high molar masses in the range from 2,000 
to 30,000 g/mol. 

[0117] The oxidiZed derivatives of such dextrins are their 
reaction products With oxidiZing agents Which are capable of 
oxidiZing at least one alcohol function of the saccharide ring 
to the carboxylic acid function. 

[0118] Oxydisuccinates and other derivatives of disucci 
nates, preferably ethylenediaminedisuccinate, are also fur 
ther suitable cobuilders. In this case, ethylenediamine-N,N' 
disuccinate (EDDS) is preferably used in the form of its 
sodium or magnesium salts. Furthermore, in this connection, 
preference is also given to glyceryl disuccinates and glyceryl 
trisuccinates. Suitable use amounts in Zeolite-containing 
and/or silicate-containing formulations are from 3 to 15% by 
Weight. 

[0119] Further organic cobuilders Which can be used are, 
for example, acetylated hydroxycarboxylic acids or salts 
thereof, Which may also be present in lactone form and 
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Which contain at least 4 carbon atoms and at least one 
hydroxyl group and a maximum of tWo acid groups. 

[0120] A further class of substances having cobuilder 
properties is that of the phosphonates. These are, in particu 
lar, hydroxyalkane- and aminoalkanephosphonates. Among 
the hydroxyalkanephosphonates, 1 -hydroxyethane-1 ,1 - 
diphosphonate (HEDP) is of particular signi?cance as a 
cobuilder. It is preferably used in the form of the sodium salt, 
the disodium salt giving a neutral reaction and the tetraso 
dium salt an alkaline reaction (pH 9). Useful aminoalkane 
phosphonates are preferably ethylenediamine-tetramethyl 
ene-phosphonate (EDTMP), 
diethylenetriaminepentamethylene-phosphonate (DTPMP) 
and higher homologs thereof. They are preferably used in 
the form of the neutrally reacting sodium salts, for example 
as the hexasodium salt of EDTMP or as the hepta- and 
octasodium salt of DTPMP. From the class of the phospho 
nates, preference is given to using HEDP as a builder. In 
addition, the aminoalkanephosphonates have a marked 
heavy metal-binding capacity. Accordingly, especially When 
the compositions also comprise bleaches, it may be prefer 
able to use aminoalkanephosphonates, especially DTPMP, 
or mixtures of the phosphonates mentioned. 

[0121] In addition, it is possible to use all compounds 
Which are capable of forming complexes With alkaline earth 
metal ions as builders. 

Surfactants 

[0122] The group of the surfactants includes not only the 
nonionic surfactants but also the anionic, cationic and 
amphoteric surfactants. 

[0123] The nonionic surfactants used are preferably 
alkoxylated, advantageously ethoxylated, in particular, pri 
mary alcohols having preferably from 8 to 18 carbon atoms 
and on average from 1 to 12 mol of ethylene oxide (EO) per 
mole of alcohol in Which the alcohol radical may be linear 
or preferably 2-methyl-branched, or may contain a mixture 
of linear and methyl-branched radicals, as are typically 
present in oxo alcohol radicals. HoWever, especially pre 
ferred alcohol ethoxylates have linear radicals of alcohols of 
natural origin having from 12 to 18 carbon atoms, for 
example of coconut, palm, talloW fat or oleyl alcohol, and on 
average from 2 to 8 EO per mole of alcohol. The preferred 
ethoxylated alcohols include, for example, Cl2_14-alcohols 
having 3 E0 or 4 EO, C9_n-alcohol having 7 EO, C1345 
alcohols having 3 E0, 5 E0, 7 E0 or 8 EO, Cl2_18-alcohols 
having 3 E0, 5 E0 or 7 EO and mixtures thereof, such as 
mixtures of Cl2_l4-alcohol having 3 EO and C12_l8-alcohol 
having 5 E0. The degrees of ethoxylation speci?ed are 
statistical average values Which may be an integer or a 
fraction for a speci?c product. Preferred alcohol ethoxylates 
have a narroWed homolog distribution (narroW range 
ethoxylates, NRE). In addition to these nonionic surfactants, 
it is also possible to use fatty alcohols having more than 12 
E0. Examples thereof are talloW fatty alcohol having 14 E0, 
25 E0, 30 E0 or 40 E0. 

[0124] In addition, further nonionic surfactants Which may 
be used are also alkyl glycosides of the general formula 
RO(G) in Which R is a primary straight-chain or methyl 
branched, in particular, 2-methyl-branched, aliphatic radical 
having from 8 to 22, preferably from 12 to 18, carbon atoms 
and G is the symbol Which is a glycose unit having 5 or 6 
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carbon atoms, preferably glucose. The degree of oligomer 
iZation x, Which speci?es the distribution of monoglycosides 
and oligoglycosides, is any number betWeen 1 and 10; x is 
preferably from 1.2 to 1.4. 

[0125] A further class of nonionic surfactants used With 
preference, Which are used either as the sole nonionic 
surfactant or in combination With other nonionic surfactants, 
are alkoxylated, preferably ethoxylated or ethoxylated and 
propoxylated, fatty acid alkyl esters, preferably having from 
1 to 4 carbon atoms in the alkyl chain. 

[0126] Nonionic surfactants of the amine oxide type, for 
example N-cocoalkyl-N,N-dimethylamine oxide and N-tal 
loWalkyl-N,N-dihydroxyethylamine oxide, and of the fatty 
acid alkanolamide type may also be suitable. The amount of 
these nonionic surfactants is preferably not more than that of 
the ethoxylated fatty alcohols, in particular, not more than 
half thereof. 

[0127] Further suitable surfactants are polyhydroxy fatty 
acid amides of the formula (I) 

(1) 
R1 

in Which RC0 is an aliphatic acyl radical having from 6 to 
22 carbon atoms, R1 is hydrogen, an alkyl or hydroxyalkyl 
radical having from 1 to 4 carbon atoms and [Z] is a linear 
or branched polyhydroxyalkyl radical having from 3 to 10 
carbon atoms and from 3 to 10 hydroxyl groups. The 
polyhydroxy fatty acid amides are knoWn substances Which 
can typically be obtained by reductively aminating a reduc 
ing sugar With ammonia, an alkylamine or an alkanolamine, 
and subsequently acylating With a fatty acid, a fatty acid 
alkyl ester or a fatty acid chloride. 

[0128] The group of polyhydroxy fatty acid amides also 
includes compounds of the formula 

in Which R is a linear or branched alkyl or alkenyl radical 
having from 7 to 12 carbon atoms, R1 is a linear, branched 
or cyclic alkyl radical or an aryl radical having from 2 to 8 
carbon atoms and R2 is a linear, branched or cyclic alkyl 
radical or an aryl radical or an oxyalkyl radical having from 
1 to 8 carbon atoms, preference being given to Cl_4-alkyl or 
phenyl radicals, and [Z] is a linear polyhydroxyalkyl radical 
Whose alkyl chain is substituted by at least tWo hydroxyl 
groups, or alkoxylated, preferably ethoxylated or propoxy 
lated, derivatives of this radical. 

[0129] [Z] is preferably obtained by reductive amination 
of a reduced sugar, for example, glucose, fructose, maltose, 
lactose, galactose, mannose or xylose. The N-alkoxy- or 
N-aryloxy-substituted compounds can be converted to the 
desired polyhydroxy fatty acid amides by reaction With fatty 
acid methyl esters in the presence of an alkoxide as catalyst. 
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[0130] The surfactants used With preference are loW 
foaming nonionic surfactants. With particular preference, 
cleaning compositions for machine dishWashing comprise 
nonionic surfactants, in particular, nonionic surfactants from 
the group of the alkoxylated alcohols. The nonionic surfac 
tants used are preferably alkoxylated, advantageously 
ethoxylated, in particular, primary alcohols having prefer 
ably from 8 to 18 carbon atoms and on average from 1 to 12 
mol of ethylene oxide (EO) per mole of alcohol in Which the 
alcohol radical may be linear or preferably 2-methyl 
branched, or may contain a mixture of linear and methyl 
branched radicals, as are typically present in oxo alcohol 
radicals. HoWever, especially preferred are alcohol ethoxy 
lates having linear radicals of alcohols of natural origin 
having from 12 to 18 carbon atoms, for example of coconut, 
palm, talloW fat or oleyl alcohol, and on average from 2 to 
8 EO per mole of alcohol. The preferred ethoxylated alco 
hols include, for example, Cl2_14-alcohols having 3 EO or 4 
EO, C9_1l-alcohol having 7 EO, Cl3_l5-alcohols having 3 
BO, 5 BO, 7 EO or 8 EO, Cl2_18-alcohols having 3 BO, 5 EO 
or 7 EO and mixtures thereof, such as mixtures of C1244 
alcohol having 3 EO and C12_l8-alcohol having 5 EO. The 
degrees of ethoxylation speci?ed are statistical average 
values Which may be an integer or a fraction for a speci?c 
product. Preferred alcohol ethoxylates have a narroWed 
homolog distribution (narroW range ethoxylates, NRE). In 
addition to these nonionic surfactants, it is also possible to 
use fatty alcohols having more than 12 BO. Examples 
thereof are talloW fatty alcohol having 14 BO, 25 BO, 30 BO 
or 40 EO. 

[0131] Special preference is given to nonionic surfactants 
Which have a melting point above room temperature, par 
ticular preference being given to nonionic surfactants having 
a melting point above 20° C., preferably above 250 C., more 
preferably betWeen 25 and 60° C. and, in particular, betWeen 
26.6 and 433° C. 

[0132] Suitable nonionic surfactants Which have melting 
or softening points in the temperature range speci?ed are, for 
example, loW-foaming nonionic surfactants Which may be 
solid or highly viscous at room temperature. When nonionic 
surfactants Which have a high viscosity at room temperature 
are used, they preferably have a viscosity above 20 Pas, 
preferably above 35 Pas and, in particular, above 40 Pas. 
Nonionic surfactants Which have a Waxlike consistency at 
room temperature are also preferred. 

[0133] Nonionic surfactants Which are solid at room tem 
perature and are to be used With preference stem from the 
groups of alkoxylated nonionic surfactants, in particular, the 
ethoxylated primary alcohols and mixtures of these surfac 
tants With structurally complex surfactants, such as polyox 
ypropylene/polyoxyethylene/polyoxypropylene (PO/EO/ 
PO) surfactants. Such (PO/EO/PO) nonionic surfactants are 
additionally notable for good foam control. 

[0134] In a preferred embodiment of the present invention, 
the nonionic surfactant With a melting point above room 
temperature is an ethoxylated nonionic surfactant Which has 
resulted from the reaction of a monohydroxyalkanol or 
alkylphenol having from 6 to 20 carbon atoms With prefer 
ably at least 12 mol, more preferably at least 15 mol, in 
particular, at least 20 mol, of ethylene oxide per mole of 
alcohol or alkylphenol. 

[0135] A nonionic surfactant Which is solid at room tem 
perature and is to be used With particular preference is 
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obtained from a straight-chain fatty alcohol having from 16 
to 20 carbon atoms (Cl6_2O-alcohol), preferably a C18 
alcohol, and at least 12 mol, preferably at least 15 mol and, 
in particular, at least 20 mol, of ethylene oxide. Of these, the 
“narroW range ethoxylates” (see above) are particularly 
preferred. 

[0136] Accordingly, particular preference is given to 
ethoxylated nonionic surfactants Which have been obtained 
from C6_2O-monohydroxyalkanols or C6_2O-alkylphenols or 
C16_2O-fatty alcohols and more than 12 mol, preferably more 
than 15 mol and, in particular, more than 20 mol of ethylene 
oxide per mole of alcohol. 

[0137] The room temperature solid nonionic surfactant 
preferably additionally has propylene oxide units in the 
molecule. Preferably, such PO units make up up to 25% by 
Weight, more preferably up to 20% by Weight and, in 
particular,.up to 15% by Weight, of the total molar mass of 
the nonionic surfactant. Particularly preferred nonionic sur 
factants are ethoxylated monohydroxyalkanols or alkylphe 
nols Which additionally have polyoxyethylene-polyoxypro 
pylene block copolymer units. The alcohol or alkylphenol 
moiety of such nonionic surfactant molecules preferably 
makes up more than 30% by Weight, more preferably more 
than 50% by Weight and, in particular, more than 70% by 
Weight, of the total molar mass of such nonionic surfactants. 
Preferred dishWasher detergents are characteriZed in that 
they comprise ethoxylated and propoxylated nonionic sur 
factants in Which the propylene oxide units in the molecule 
make up up to 25% by Weight, preferably up to 20% by 
Weight and, in particular, up to 15% by Weight, of the total 
molar mass of the nonionic surfactant. 

[0138] Further nonionic surfactants Which have melting 
points above room temperature and are to be used With 
particular preference contain from 40 to 70% of polyox 
ypropylene/polyoxyethylene/polyoxypropylene block poly 
mer blend Which contains 75% by Weight of an inverse block 
copolymer of polyoxyethylene and polyoxypropylene hav 
ing 17 mol of ethylene oxide and 44 mol of propylene oxide, 
and 25% by Weight of a block copolymer of polyoxyethyl 
ene and polyoxypropylene initiated With trimethylolpropane 
and containing 24 mol of ethylene oxide and 99 mol of 
propylene oxide per mole of trimethylolpropane. 

[0139] Nonionic surfactants Which can be used With par 
ticular preference are obtainable, for example, under the 
name Poly Tergent® SLF-18 from Olin Chemicals. 

[0140] In Washing or cleaning compositions, preferably in 
dishWasher detergents, use is made of the nonionic surfac 
tant of the formula (II) 

in which R1 is a linear or branched aliphatic hydrocarbon 
radical having from 4 to 18 carbon atoms or mixtures 
thereof, R2 is a linear or branched hydrocarbon radical 
having from 2 to 26 carbon atoms or mixtures thereof, and 
x is a value betWeen 0.5 and 1.5, and y is a value of at least 
15. 

[0141] Further nonionic surfactants Which can be used 
With preference are the terminally capped poly(oxyalky 
lated) nonionic surfactants of the formula 
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in which R1 and R2 are linear or branched, saturated or [0145] Particularly preferred nonionic surfactants in the 
unsaturated, aliphatic or aromatic hydrocarbon radicals hav- Context Of the Present lnvemlen have been found to be 
ing from i to 30 Carbon atoms’ R3 is H or a methyl, ethyl’ loW-foaming nonionic surfactants Which have alternating 

ethylene oxide and alkylene oxide units. Among these, 
preference is given in turn to surfactants having EO-AO 
EO-AO blocks, and in each case from one to ten EO and/or 
AO groups are bonded to one another before a block of the 
other groups in each case folloWs. Preference is given here 

n-propyl, isopropyl, n-butyl, 2-butyl or 2-methyl-2-butyl 
radical, X is a value between 1 and 30, k and j are values 
between 1 and 12, preferably between 1 and 5. When the 
value X is 22, each R3 in the above formula may be different. 
R1 and R2 are Preferably linear Or branebed, saturated or to inventive machine dishWasher detergents Which com 
unsaturated, aliphatic or aromatic hydrocarbon radicals hav- prise, as nonionic snrfaetant(s), surfactants of the general 
ing from 6 to 22 carbon atoms, particular preference being formula III 

R2 R3 

given to radicals having from 8 to 18 carbon atoms. For the in which R1 is a straight-chain or branched, saturated or 
R3 radical, particular preference is given to H, ‘CH3 or mono- or polyunsaturated C6_24-alkyl or -alkenyl radical; 
iCH2CH3. Particularly preferred values for X are in the each R2 or R3 group is independently selected from ‘CH3; 
range from 1 IO 20, In pamcular, from 6 to 15- %H2CH3, %H2CH2iCH3, CH(CH3)2 and the indices 

[0142] As described above, each R3 in the above formula W’ X’ y’ Z are each Independently Integers from 1 to 6' 

may be different if X is 22. This alloWs the alkylene oXide 
unit in the square brackets to be varied. When X is, for 
eXample, 3, the R3 radical may be selected so as to form 
ethylene oXide (R3=H) or propylene oXide (R3=CH3) units 
Which can be joined together in any sequence, for eXample 
(EOXPOXEO), (EOXEOXPO), (EOXEOXEO), 
(POXEOXPO) (POXPOXEO) and (POXPOXPO) The utiliZed, the R1 radical has an even number of carbon atoms 
V alu e 3 for X h’as b e en S e1 e Ci e d here by W ay of ex ampl e and and is generally unbranched, and preference is given to the 
it iS entirely possible for it to be larger, the Scope Ofvaiiation linear radicals of alcohols of native origin having from 12 to 
increasing With increasing X Values and embracing’ for 18 carbon atoms, for eXample from coconut, palm, talloW fat 
example’ a large number of (E0) groups Combined With a or oleyl alcohol. Alcohols obtainable from synthetic sources 
Small number Of (PO) groups, or Vice Versa are, for eXample, the Guerbet alcohols or 2-methyl-branched 

or linear and methyl-branched radicals in a miXture, as are 
[0143] Espeeiany Preferred termibany eaPPed Pe1y(eXy' typically present in oXo alcohol radicals. Irrespective of the 
alkylated) alcohols of the above formula have values of k=l type of the alcohol used to prepare the nonionic Surfactants 
and F1’ 50 that the above formula 15 slmph?ed to present in accordance With the invention in the composi 

R1O[CH2CH(R3)O]XCH2CH(OH)CH2OR2_ tions, preference is given to inventive machine dishWasher 
detergents in which R1 in formula III is an alkyl radical 
having from 6 to 24, preferably from 8 to 20, more prefer 
ably from 9 to 15 and, in particular, from 9 to 11 carbon 
atoms. 

[0146] The preferred nonionic surfactants of the formula 
III can be prepared by knoWn methods from the correspond 
ing alcohols RI4OH and ethylene oXide or alkylene oXide. 
The R1 radical in the above formula III may vary depending 
on the origin of the alcohol. When native sources are 

In the latter formula, R1, R2 and R3 are each as de?ned above 
and X is a number from 1 to 30, preferably from 1 to 20 and, 
in particular, from 6 to 18. Particular preference is given to 
surfactants in Which the R1 and R2 radicals have from 9 to 

3 . 

14 carbon atoms, R is H and X assumes values of from 6 to [0147] The alkylene Oxide unit which iS present in the 

15' preferred nonionic surfactants in alternation to the ethylene 
[0144] If the latter statements are summarized, preference Oxide unit is, as Well as Propylene Oxide, espeeiany butylene 
is given to the terminally Capped p01y(0xya1ky1ated) non- OXlde. HoWever, further alkylene oxides in R2 and R3 
ionic surfactants of the formula are each independently selected from iCH2CH24CH3 and 

i 3 2 CH(CH3)2 are also suitable. Preferred machine dishWasher 
R O[CH2CH(R )OtxtCHZtkCHtOHHCHZtJ'OR detergents are characterized in that R2 and R3 are each a 

in which R1 and R2 are linear or branched, saturated or ‘CH3 radical, W and X are each independently 3 or 4, and 
unsaturated, aliphatic or aromatic hydrocarbon radicals hav- y and Z are each independently l or 2, 
ing from 1 to 30 carbon atoms, R3 is H or a methyl, ethyl, _ _ _ _ 

n-propyl, isopropyl, n-butyl, 2-butyl or 2-methyl-2-butyl [0148] In Summary, Preferenee 15 glVen, 1n PaITleular, to 
radical, x is a value between 1 and 30, k and j are values nonionic surfactants Which have a C9_15-alkyl radical having 
between 1 and 12, preferably between 1 and 5, particular from 1 to 4 ethylene oXide units, folloWed by from 1 to 4 
preference being given to surfactants of the propylene oXide units, folloWed by from 1 to 4 ethylene 

oXide units, folloWed by from 1 to 4 propylene oXide units. 
In aqueous solution, these surfactants have the required loW 

type in Which X is a number from 1 to 30, preferably from viscosity and can be used With particular preference in 
l to 20 and, in particular, from 6 to 18. accordance With the invention. 
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[0149] Further nonionic surfactants usable With preference 
are the terminally capped poly(oXyalkylated)nonionic sur 
factants of the formula (IV) 

in which R1 is linear or branched, saturated or unsaturated, 
aliphatic or aromatic hydrocarbon radicals having from 1 to 
30 carbon atoms, R2 is linear or branched, saturated or 
unsaturated, aliphatic or aromatic hydrocarbon radicals hav 
ing from 1 to 30 carbon atoms and preferably having 
between 1 and 5 hydroXyl groups and are preferably further 
functionaliZed With an ether group, R3 is H or a methyl, 
ethyl, n-propyl, isopropyl, n-butyl, 2-butyl or 2-methyl-2 
butyl radical, X is values between 1 and 40. 

[0150] In particularly preferred nonionic surfactants of the 
above formula (IV), R3 is H. In the resulting terminally 
capped poly(oXyalkylated) nonionic surfactants of the for 
mula (V) 

preference is given, in particular, to those nonionic surfac 
tants in which R1 is linear or branched, saturated or unsat 
urated, aliphatic or aromatic hydrocarbon radicals having 
from 1 to 30 carbon atoms, preferably having from 4 to 20 
carbon atoms, R2 is linear or branched, saturated or unsat 
urated, aliphatic or aromatic hydrocarbon radicals having 
from 1 to 30 carbon atoms and Which preferably have 
between 1 and 5 hydroXyl groups, and X is values between 
1 and 40. 

[0151] Preference is given, in particular, to those termi 
nally capped poly(oXyalkylated) nonionic surfactants Which, 
according to the formula (VI) 

have not only an R1 radical Which is linear or branched, 
saturated or unsaturated, aliphatic or aromatic hydrocarbon 
radicals having from 1 to 30 carbon atoms, preferably 
having from 4 to 20 carbon atoms, but also a linear or 
branched, saturated or unsaturated, aliphatic or aromatic 
hydrocarbon radical having from 1 to 30 carbon atoms R2 
Which is adjacent to a monohydroXylated intermediate group 
iCH2CH(OH)i. In this formula, X is values between 1 
and 40. Such terminally capped poly(oXyalkylated) nonionic 
surfactants can be obtained, for eXample, by reacting a 
terminal epoXide of the formula R2CH(O)CH2 With an 
ethoXylated alcohol of the formula RlO[CH2CH2O]X_ 
1CH2CH2OH. 
[0152] The speci?ed carbon chain lengths and degrees of 
ethoXylation or degrees of alkoXylation of the aforemen 
tioned nonionic surfactants constitute statistical averages 
Which may be a Whole number or a fraction for a speci?c 
product. As a consequence of the preparation process, com 
mercial products of the formulas speci?ed do not usually 
consist of one individual representative, but rather of miX 
tures, as a result of Which average values and consequently 
fractions can arise both for the carbon chain lengths and for 
the degrees of ethoXylation or degrees of alkoXylation. 

[0153] The anionic surfactants used are, for eXample, 
those of the sulfonate and sulfate type. Useful surfactants of 
the sulfonate type are preferably C9_l3-alkylbenZene 
sulfonates, ole?nsulfonates, i.e. miXtures of alkene- and 
hydroXyalkanesulfonates, and disulfonates, as are obtained, 
for eXample, from Cl2_18-monoole?ns With terminal or 
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internal double bond by sulfonation With gaseous sulfur 
trioXide and subsequent alkaline or acidic hydrolysis of the 
sulfonation products. Also suitable are alkanesulfonates 
Which are obtained from Cl2_18-alkanes, for eXample by 
sulfochlorination or sulfoXidation With subsequent hydroly 
sis or neutraliZation. The esters of ot-sulfo fatty acids (ester 
sulfonates), for eXample the ot-sulfonated methyl esters of 
hydrogenated coconut, palm kernel or talloW fatty acids, are 
also likeWise suitable. 

[0154] Further suitable anionic surfactants are sulfated 
fatty acid glycerol esters. Fatty acid glycerol esters refer to 
the mono-, di- and triesters, and miXtures thereof, as are 
obtained in the preparation by esteri?cation of a monoglyc 
erol With from 1 to 3 mol of fatty acid or in the transesteri 
?cation of triglycerides With from 0.3 to 2 mol of glycerol. 
Preferred sulfated fatty acid glycerol esters are the sulfation 
products of saturated fatty acids having from 6 to 22 carbon 
atoms, for eXample of caproic acid, caprylic acid, capric 
acid, myristic acid, lauric acid, palmitic acid, stearic acid or 
behenic acid. 

[0155] Preferred alk(en)yl sulfates are the alkali metal 
and, in particular, the sodium salts of the sulfuric monoesters 
of Clz-Cl8 fatty alcohols, for eXample of coconut fatty 
alcohol, talloW fatty alcohol, lauryl, myristyl, cetyl or stearyl 
alcohol, or of Clo-C2O oXo alcohols and those monoesters of 
secondary alcohols of these chain lengths. Also preferred are 
alk(en)yl sulfates of the chain length mentioned Which 
contain a synthetic straight-chain alkyl radical prepared on 
a petrochemical basis and Which have analogous degrada 
tion behavior to the equivalent compounds based on fatty 
chemical raW materials. From the Washing point of vieW, 
preference is given to the Cl2-Cl6-alkyl sulfates and C12 
Cls-alkyl sulfates, and C14-C15-alkyl sulfates. 2,3-Alkyl 
sulfates, Which can be obtained as commercial products 
from the Shell Oil Company under the name DAN®, are 
also suitable anionic surfactants. 

[0156] Also suitable are the sulfuric monoesters of the 
straight-chain or branched C7_2l-alcohols ethoXylated With 1 
to 6 mol of ethylene oXide, such as 2-methyl-branched 
C9_ll-alcohols With on average 3.5 mol of ethylene oXide 
(E0) or C12_18-fatty alcohols With from 1 to 4 EO. OWing to 
their high tendency to foam, they are used in cleaning 
compositions only in relatively small amounts, for eXample 
amounts of from 1 to 5% by Weight. 

[0157] Further suitable anionic surfactants are also the 
salts of alkylsulfosuccinic acid, Which are also referred to as 
sulfosuccinates or as sulfosuccinic esters and are the 

monoesters and/or diesters of sulfosuccinic acid With alco 
hols, preferably fatty alcohols and, in particular, ethoXylated 
fatty alcohols. Preferred sulfosuccinates contain C8_ 18 fatty 
alcohol radicals or miXtures thereof. Especially preferred 
sulfosuccinates contain a fatty alcohol radical Which is 
derived from ethoXylated fatty alcohols Which, considered 
alone, constitute nonionic surfactants (for description see 
beloW). In this conteXt, particular preference is again given 
to sulfosuccinates Whose fatty alcohol radicals are derived 
from ethoXylated fatty alcohols With a narroWed homolog 
distribution. It is also equally possible to use alk(en)ylsuc 
cinic acid having preferably from 8 to 18 carbon atoms in the 
alk(en)yl chain or salts thereof. 

[0158] Useful further anionic surfactants are, in particular, 
soaps. Suitable soaps are saturated fatty acid soaps, such as 
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the salts of lauric acid, myristic acid, palmitic acid, stearic 
acid, hydrogenated erucic acid and behenic acid, and soap 
mixtures derived, in particular, from natural fatty acids, for 
example coconut, palm kernel or talloW fatty acids. 

[0159] The anionic surfactants including the soaps may be 
present in the form of their sodium, potassium or ammonium 
salts, and also in the form of soluble salts of organic bases, 
such as mono-, di- or triethanolamine. The anionic surfac 
tants are preferably present in the form of their sodium or 
potassium salts, in particular, in the form of the sodium salts. 

[0160] When the anionic surfactants are a constituent of 
machine dishWasher detergents, their content, based on the 
total Weight of the compositions, is preferably less than 4% 
by Weight, preferentially less than 2% by Weight and most 
preferably less than 1% by Weight. Special preference is 
given to machine dishWasher detergents Which do not con 
tain any anionic surfactants. 

[0161] Instead of the surfactants mentioned or in conjunc 
tion With them, it is also possible to use cationic and/or 
amphoteric surfactants. 

[0162] The cationic active substances used may, for 
example, be cationic compounds of the formulas VII, VIII or 
IX: 

(IV) 
R] 

l 

in Which each R1 group is independently selected from 
Cl_6-alkyl, -alkenyl or -hydroxyalkyl groups; each R2 group 
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is independently selected from C8_28-alkyl or -alkenyl 
groups; R3=Rl or (CH2)n-T-R2; R“=Rl or R2 or (CH2)n-T 
R2; T=iCH2i, iO4COi or 4COiOi and n is an 
integer from 0 to 5. 

[0163] In machine dishWasher detergents, the content of 
cationic and/ or amphoteric surfactants is preferably less than 
6% by Weight, preferentially less than 4% by Weight, even 
more preferably less than 2% by Weight and, in particular, 
less than 1% by Weight. Particular preference is given to 
machine dishWasher detergents Which do not contain any 
cationic or amphoteric surfactants. 

Polymers 

[0164] The group of polymers includes, in particular, the 
Washing- or cleaning-active polymers, for example the rinse 
aid polymers and/or polymers active as softeners. Generally, 
not only nonionic polymers but also cationic, anionic and 
amphoteric polymers can be used in Washing and cleaning 
compositions. 

[0165] Polymers effective as softeners are, for example, 
the polymers containing sulfonic acid groups, Which are 
used With particular preference. 

[0166] Polymers Which contain sulfonic acid groups and 
can be used With particular preference are copolymers of 
unsaturated carboxylic acids, monomers containing sulfonic 
acid groups and optionally further ionic or nonionogenic 
monomers. 

[0167] In the context of the present invention, preference 
is given to unsaturated carboxylic acids of the formula X as 
a monomer 

in which R1 to R3 are each independently iH, iCH3, a 
straight-chain or branched saturated alkyl radical having 
from 2 to 12 carbon atoms, a straight-chain or branched, 
mono- or polyunsaturated alkenyl radical having from 2 to 
12 carbon atoms, alkyl or alkenyl radicals as de?ned above 
and substituted by iNHZ, iOH or iCOOH, or are 
4COOH or iCOOR“ Where R4 is a saturated or unsatur 
ated, straight-chain or branched hydrocarbon radical having 
from 1 to 12 carbon atoms. 

[0168] Among the unsaturated carboxylic acids Which can 
be described by the formula X, preference is given, in 
particular, to acrylic acid (R1=R2=R3=H), methacrylic acid 
(Rl=R2=H; R3=CH3) and/or maleic acid (Rl=COOH; 
R2=R3=H). 
[0169] The monomers containing sulfonic acid groups are 
preferably those of the formula XI 

in Which R5 to R7 are each independently iH, iCH3, a 
straight-chain or branched saturated alkyl radical having 
from 2 to 12 carbon atoms, a straight-chain or branched, 
mono- or polyunsaturated alkenyl radical having from 2 to 
12 carbon atoms, alkyl or alkenyl radicals as de?ned above 
and substituted by iNH2, iOH or iCOOH, or are 
4COOH or iCOOR‘l Where R4 is a saturated or unsatur 
ated, straight-chain or branched hydrocarbon radical having 
from 1 to 12 carbon atoms, and X is an optionally present 
spacer group Which is selected from i(CH2)ni Where 
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n=from 0 to 4, iCOOi(CH2)ki Where k=from 1 to 6, 
iC(O)iNH%(CH3)2i and %(O)iNHi 
CH(CH2CH3)i. 

[0170] Among these monomers, preference is given to 
those of the formulas Xla, Xlb and/or Xlc 

in Which R6 and R7 are each independently selected from 
iH, iCH3, %H2CH3, %H2CH2CH3, %H(CH3)2 
and X is an optionally present spacer group Which is selected 
from i(CH2)ni Where n=from 0 to 4, 4COOi(CH2)ki 
Where k=from 1 to 6, iC(O)iNH4C(CH3)2i and 
iC(O)iNH%H(CH2CH3)i. 
[0171] Particularly preferred monomers containing sul 
fonic acid groups are 1-acrylamido-1-propanesulfonic acid 
(X=iC(O)NHiCH(CH2CH3) in formula Xla), 2-acryla 
mido-2-propanesulfonic acid (X=iC(O)NH4C(CH3)2 in 
formula Xla), 2-acrylamido-2-methyl-1-propanesulfonic 
acid (X=iC(O)NHCH(CH3)CH2i in formula Xla), 
2-methacrylamido-2-methyl-1-propanesulfonic acid Qi=i 
C(O)NH4CH(CH3)CH2i in formula Xlb), 3-methacryla 
mido-2-hydroXypropanesulfonic acid Q(=4C(O)NHi 
CH2CH(OH)CH2i in formula Xlb), allylsulfonic acid 
(X=iCH2 in formula Xla), methallylsulfonic acid Q§=CH2 
in formula Xlb), allyloXybenZenesulfonic acid Q(=%H2* 
OiC6H4i in formula Xla), methallyloXybenZenesulfonic 
acid Qi=4CHz4O4C6H4i in formula Xlb), 2-hydroXy 
3-(2-propenyloXy)propanesulfonic acid, 2-methyl-2-pro 
pene-1-sulfonic acid (X=CH2 in formula Xlb), styrene 
sulfonic acid (X=C6H4 in formula Xla), vinylsulfonic acid 
(X not present in formula Xla), 3-sulfopropyl acrylate 
(X=iC(O)NHiCH2CH2CH2i in formula Xla), 3-sulfo 
propyl methacrylate (X=iC(O)NH4CH2CH2CH2i in 
formula Xlb), sulfomethacrylamide (X=iC(O)NHi in 
formula Xlb), sulfomethylmethacrylamide Qi=i 
C(O)NH4CH2i in formula Xlb) and Water-soluble salts of 
the acids mentioned. 

[0172] Useful further ionic or nonionogenic monomers 
are, in particular, ethylenically unsaturated compounds. The 
content of monomers of group iii) in the polymers used in 
accordance With the invention is preferably less than 20% by 
Weight, based on the polymer. Polymers to be used With 
particular preference consist only of monomers of groups i) 
and ii). 

[0173] In summary, particular preference is given to 
copolymers of 

[0174] i) unsaturated carboXylic acids of the formula X 

in which R1 to R3 are each independently iH, iCH3, a 
straight-chain or branched saturated alkyl radical having 
from 2 to 12 carbon atoms, a straight-chain or branched, 
mono- or polyunsaturated alkenyl radical having from 2 
to 12 carbon atoms, alkyl or alkenyl radicals as de?ned 
above and substituted by iNHZ, ‘OH or iCOOH, or 
are iCOOH or iCOOR‘l Where R4 is a saturated or 
unsaturated, straight-chain or branched hydrocarbon radi 
cal having from 1 to 12 carbon atoms, 
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[0175] ii) monomers of the formula XI containing sulfonic 
acid groups 

in Which R5 to R7 are each independently iH, iCH3, a 
straight-chain or branched saturated alkyl radical having 
from 2 to 12 carbon atoms, a straight-chain or branched, 
mono- or polyunsaturated alkenyl radical having from 2 
to 12 carbon atoms, alkyl or alkenyl radicals as de?ned 
above and substituted by iNHZ, ‘OH or iCOOH, or 
are iCOOH or iCOOR“ Where R4 is a saturated or 

unsaturated, straight-chain or branched hydrocarbon radi 
cal having from 1 to 12 carbon atoms, and X is an 
optionally present spacer group Which is selected from 
i(CH2)ni Where n=from 0 to 4, 4COOi(CH2)ki 
Where k=from 1 to 6, iC(O)iNH4C(CH3)2i and 
iC(O)iNHiCH(CH2CH3)i 

[0176] iii) optionally further ionic or nonionogenic mono 
mers. 

[0177] Further particularly preferred copolymers consist 
of 

[0178] i) one or more unsaturated carboXylic acids from 
the group of acrylic acid, methacrylic acid and/or maleic 
acid, ii) one or more monomers containing sulfonic acid 
groups of the formulas Xla, Xlb and/or Xlc: 

in Which R6 and R7 are each independently selected from 
iH, iCH3, iCH2CH3, iCH2CH2CH3, %H(CH3)2 
and X is an optionally present spacer group Which is 
selected from i(CH2)ni Where n=from 0 to 4, 
iCOOi(CH2)ki Where k=from 1 to 6, iC(O)i 
NHiC(CH3)2i and iC(O)iNH%H(CH2CH3)i 

[0179] iii) optionally further ionic or nonionogenic mono 
mers. 

[0180] The copolymers may contain the monomers from 
groups i) and ii) and optionally iii) in varying amounts, and 
it is possible to combine any of the representatives from 
group i) With any of the representatives from group ii) and 
any of the representatives from group iii). Particularly 
preferred polymers have certain structural units Which are 
described beloW. 

[0181] Thus, preference is given, for eXample, to copoly 
mers Which contain structural units of the formula Xll 

SO3H]Pi (X11) 
in which 111 and p are each a Whole natural number betWeen 
1 and 2,000, and Y is a spacer group Which is selected from 
substituted or unsubstituted, aliphatic, aromatic or 
araliphatic hydrocarbon radicals having from 1 to 24 carbon 
atoms, preference being given to spacer groups in Which Y 
is 4Oi(CH2)ni Where n=from 0 to 4, is 4Oi(C6H4), is 
iNHiC(CH3)2i or iNH%H(CH2CH3)i. 

[0182] These polymers are prepared by copolymeriZation 
of acrylic acid With an acrylic acid derivative containing 
sulfonic acid groups. CopolymeriZing the acrylic acid 
derivative containing sulfonic acid groups With methacrylic 
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acid leads to another polymer, the use of Which is likewise 
preferred. The corresponding copolymers contain structural 
units of the formula XIII 

SO3H]Pi (XIII) 
in Which m and p are each a Whole natural number betWeen 
1 and 2,000, and Y is a spacer group Which is selected from 
substituted or unsubstituted, aliphatic, aromatic or 
araliphatic hydrocarbon radicals having from 1 to 24 carbon 
atoms, preference being given to spacer groups in Which Y 
is 4Oi(CH2)ni Where n=from 0 to 4, is 4Oi(C6H4)i, 
is iNH%(CH3)2i or iNHiCH(CH2CH3)i. 

[0183] Acrylic acid and/or methacrylic acid can also be 
copolymeriZed entirely analogously With methacrylic acid 
derivatives containing sulfonic acid groups, Which changes 
the structural units Within the molecule. Thus, copolymers 
Which contain structural units of the formula XIV 

SO3H]Pi (XIV) 
in Which m and p are each a Whole natural number betWeen 
1 and 2,000, and Y is a spacer group Which is selected from 
substituted or unsubstituted, aliphatic, aromatic or 
araliphatic hydrocarbon radicals having from 1 to 24 carbon 
atoms, preference being given to spacer groups in Which Y 
is 4Oi(CH2)ni Where n=from 0 to 4, is 4Oi(C6H4)i, 
is iNHiC(CH3)2i or iNH4CH(CH2CH3)i, are just 
as preferred as copolymers Which contain structural units of 
the formula XV 

YiSO3H]Pi (XV) 
in Which m and p are each a Whole natural number betWeen 
1 and 2,000, and Y is a spacer group Which is selected from 
substituted or unsubstituted, aliphatic, aromatic or 
araliphatic hydrocarbon radicals having from 1 to 24 carbon 
atoms, preference being given to spacer groups in Which Y 
is 4Oi(CH2)ni Where n=from 0 to 4, is 4Oi(C6H4)i, 
is iNH%(CH3)2i or iNHiCH(CH2CH3)i. 

[0184] Instead of acrylic acid and/or methacrylic acid, or 
in addition thereto, it is also possible to use maleic acid as 
a particularly preferred monomer from group i). This leads 
to copolymers Which are preferred in accordance With the 
invention and contain structural units of the formula XVI 

YiSO3H]Pi (XVI) 
in Which m and p are each a Whole natural number betWeen 
1 and 2,000, and Y is a spacer group Which is selected from 
substituted or unsubstituted, aliphatic, aromatic or 
araliphatic hydrocarbon radicals having from 1 to 24 carbon 
atoms, preference being given to spacer groups in Which Y 
is 4Oi(CH2)ni Where n=from 0 to 4, is 4Oi(C6H4)i, 
is iNH%(CH3)2i or iNH%H(CH2CH3)i, and to 
copolymers Which are preferred in accordance With the 
invention and contain structural units of the formula XVII 

in Which m and p are each a Whole natural number betWeen 
1 and 2,000, and Y is a spacer group Which is selected from 
substituted or unsubstituted, aliphatic, aromatic or 
araliphatic hydrocarbon radicals having from 1 to 24 carbon 
atoms, preference being given to spacer groups in Which Y 
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is 4Oi(CH2)ni Where n=from 0 to 4, is iOi(C6H4)i, 
is iNH%(CH3)2i or iNHiCH(CH2CH3)i. 

[0185] In summary, preference is given according to the 
invention to those copolymers Which contain structural units 
of the formulas XII and/or XII and/ or XIV and/ or XV and/or 
XVI and/or XVII 

C(CH3)C(O)OiYiSO3H]Pi (XVII) 
in Which m and p are each a Whole natural number betWeen 
1 and 2,000, and Y is a spacer group Which is selected from 
substituted or unsubstituted, aliphatic, aromatic or 
araliphatic hydrocarbon radicals having from 1 to 24 carbon 
atoms, preference being given to spacer groups in Which Y 
is 4Oi(CH2)ni Where n=from 0 to 4, is iOi(C6H4)i, 
is iNH%(CH3)2i or iNHiCH(CH2CH3)i. 

[0186] In the polymers, all or some of the sulfonic acid 
groups may be in neutraliZed form, i.e. the acidic hydrogen 
atom of the sulfonic acid group may be replaced in some or 
all of the sulfonic acid groups by metal ions, preferably 
alkali metal ions and, in particular, by sodium ions. The use 
of copolymers containing partially or completely neutraliZed 
sulfonic acid groups is preferred in accordance With the 
invention. 

[0187] The monomer distribution of the copolymers used 
With preference in accordance With the invention is, in the 
case of copolymers Which contain only monomers from 
groups i) and ii), preferably in each case from 5 to 95% by 
Weight of i) or ii), more preferably from 50 to 90% by Weight 
of monomer from group i) and from 10 to 50% by Weight of 
monomer from group ii), based in each case on the polymer. 

[0188] In the case of terpolymers, particular preference is 
given to those Which contain from 20 to 85% by Weight of 
monomer from group i), from 10 to 60% by Weight of 
monomer from group ii), and from 5 to 30% by Weight of 
monomer from group iii). 

[0189] The molar mass of the sulfo copolymers used With 
preference according to the invention can be varied in order 
to adapt the properties of the polymers to the desired end 
use. Preferred Washing or cleaning composition tablets are 
characterized in that the copolymers have molar masses of 
from 2,000 to 200,000 gmol_1, preferably from 4,000 to 
25,000 gmol'l and, in particular, from 5,000 to 15,000 
gmol_l. 
[0190] Particular preference is further given to using 
amphoteric or cationic polymers. These particularly pre 
ferred polymers are characterized in that they have at least 
one positive charge. Such polymers are preferably Water 
soluble or Water-dispersible, i.e. they have a solubility above 
10 mg/ml in Water at 250 C. 

[0191] Particularly preferred cationic or amphoteric poly 
mers contain at least one ethylenically unsaturated monomer 
unit of the general formula 
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in which R1 to R4 are each independently iH, iCH3, a 
straight-chain or branched, saturated alkyl radical having 
from 2 to 12 carbon atoms, a straight-chain or branched, 
mono- or polyunsaturated alkenyl radical having from 2 to 
12 carbon atoms, alkyl or alkenyl radicals substituted by 
iNHZ, ‘OH or iCOOH as de?ned above, a heteroatomic 
group having at least one positively charged group, a quat 
emiZed nitrogen atom or at least one amine group having a 
positive charge in the pH range betWeen 2 and 11, or 
iCOOH or iCOORS Where R5 is a saturated or unsatur 
ated, straight-chain or branched hydrocarbon radical having 
from 1 to 12 carbon atoms. 

[0192] Examples of the aforementioned (unpolymeriZed) 
monomer units are diallylamine, methyldiallylamine, dim 
ethyldiallylammonium salts, acrylamidopropyl(trimethy 
l)ammonium salts (R1, R2 and R3 =H, R4=C(O)NH(CH2)2N+ 
(CH3)3X_), methacrylamidopropyl(trimethyl)-ammonium 
salts (R1 and R2=H, R3=CH3, H, R“=C(O)NH(CH2)2N+ 
(CH3)3X_) 
[0193] Particular preference is given to using, as a con 
stituent of the amphoteric polymers, unsaturated carboxylic 
acids of the general formula 

in which R1 to R3 are each independently iH, iCH3, a 
straight-chain or branched, saturated alkyl radical having 
from 2 to 12 carbon atoms, a straight-chain or branched, 
mono- or polyunsaturated alkenyl radical having from 2 to 
12 carbon atoms, alkyl or alkenyl radicals substituted by 
iNHZ, iOH or 4COOH as de?ned above or 4COOH or 
iCOOR4 Where R4 is a saturated or unsaturated, straight 
chain or branched hydrocarbon radical having from 1 to 12 
carbon atoms. 

[0194] Particularly preferred amphoteric polymers con 
tain, as monomer units, derivatives of diallylamine, in 
particular, dimethyldiallylammonium salt and/or methacry 
lamidopropyl(trimethyl)ammonium salt, preferably in the 
form of the chloride, bromide, iodide, hydroxide, phosphate, 
sulfate, hydrosulfate, ethylsulfate, methylsulfate, mesylate, 
tosylate, for'mate or acetate in combination With monomer 
units from the group of the ethylenically unsaturated car 
boxylic acids. 

Bleaches 

[0195] Among the compounds Which serve as bleaches 
and supply H2O2 in Water, sodium percarbonate is of par 
ticular signi?cance. Further bleaches Which can be used are, 
for example, sodium perborate tetrahydrate and sodium 
perborate monohydrate, peroxypyrophosphates, citrate per 
hydrates, and H2O2-supplying peracidic salts or peracids, 
such as perbenZoates, peroxophthalates, diperaZelaic acid, 
phthaloimino peracid or diperdodecanedioic acid. Accord 
ing to the invention, it is also possible to use bleaches from 
the group of organic bleaches. Typical organic bleaches are 
the diacyl peroxides, for example dibenZoyl peroxide. Fur 
ther typical organic bleaches are the peroxy acids, particular 
examples being the alkyl peroxy acids and the aryl peroxy 
acids. Preferred representatives are (a) the peroxybenZoic 
acid and ring-substituted derivatives thereof, such as alky 
lperoxybenZoic acids, but also peroxy-ot-naphthoic acid and 
magnesium monoperphthalate, (b) the aliphatic or substi 
tuted aliphatic peroxy acids, such as peroxylauric acid, 
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peroxystearic acid, e-phthalimidoperoxycaproic acid [phtha 
loiminoperoxy-hexanoic acid (PAP)], o-carboxybenZamido 
peroxycaproic acid, N-nonenylamidoperadipic acid and 
N-nonenylamidopersuccinates, and (c) aliphatic and 
araliphatic peroxydicarboxylic acids, such as 1,12-diperoxy 
carboxylic acid, 1,9-diperoxyaZelaic acid, diperoxysebacic 
acid, diperoxybrassylic acid, the diperoxyphthalic acids, 
2-decyldiperoxybutane-1,4-dioic acid and N,N-terephtha 
loyldi(6-aminopercaproic acid). 

[0196] Bleaches used may also be substances Which 
release chlorine or bromine. Among suitable chlorine- or 
bromine-releasing materials, useful examples include het 
erocyclic N-bromoamides and N-chloroamides, for example 
trichloroisocyanuric acid, tribromoisocyanuric acid, dibro 
moisocyanuric acid and/ or dichloroisocyanuric acid (DICA) 
and/or salts thereof With cations such as potassium and 
sodium. Hydantoin compounds, such as 1,3-dichloro-5,5 
dimethylhydantoin, are likeWise suitable. 

Bleach Activators 

[0197] Bleach activators are used, for example, in Washing 
or cleaning compositions, in order to achieve improved 
bleaching action When cleaning at temperatures of 60° C. 
and beloW. Bleach activators Which may be used are com 
pounds Which, under perhydrolysis conditions, give rise to 
aliphatic peroxocarboxylic acids having preferably from 1 to 
10 carbon atoms, in particular, from 2 to 4 carbon atoms, 
and/or optionally substituted perbenZoic acid. Suitable sub 
stances bear O-acyl and/or N-acyl groups of the number of 
carbon atoms speci?ed, and/or optionally substituted ben 
Zoyl groups. Preference is given to polyacylated alkylene 
diamines, in particular, tetraacetylethylenediamine (TAED), 
acylated triaZine derivatives, in particular, 1,5-diacetyl-2,4 
dioxohexahydro-1,3,5-triaZine (DADHT), acylated gly 
colurils, in particular, tetraacetylglycoluril (TAGU), 
N-acylimides, in particular, N-nonanoylsuccinimide 
(NOSI), acylated phenolsulfonates, in particular, 
n-nonanoyl- or isononanoyloxybenZenesulfonate (n- or iso 
NOBS), carboxylic anhydrides, in particular, phthalic anhy 
dride, acylated polyhydric alcohols, in particular, triacetin, 
ethylene glycol diacetate and 2,5-diacetoxy-2,5-dihydrofu 
ran. 

[0198] Further bleach activators used With preference in 
the context of the present invention are compounds from the 
group of the cationic nitrites, especially cationic nitriles of 
the formula 

(XIV) 
R1 

in which R1 is iH, iCH3, a C2_24-alkyl or -alkenyl radical, 
a substituted C2_24-alkyl or -alkenyl radical having at least 
one substituent from the group of 4C1, iBr, iOH, 
iNHZ, 4CN, an alkyl- or alkenylaryl radical having a 
Cl_24-alkyl group, or is a substituted alkyl- or alkenylaryl 
radical having a Cl_24-alkyl group and at least one further 
substituent on the aromatic ring, R2 and R3 are each inde 
pendently selected from 4CH24CN, iCH3, 4CH2i 
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[0199] Particular preference is given to a cationic nitrile of 
the formula 

(X1) 
R1 

in Which R4, R5 and R6 are each independently selected from 
iCH3, %H2%H3, iCH2iCH2iCH3, %H(CH3)i 
CH3, Where R4 may additionally also be iH, and X is an 
anion, it being preferred that R5 =R6=iCH3 and, in particu 
lar, R4=R5=R6=iCH3, and particular preference being 
given to compounds of the formulas (CH3)3N(+)CH2i 
CNX‘, (CH3CH2)3N(+)CH2iCNX_, (CH3CH2CH2)3N(+ 
)CHziCNXj (CH3CH(CH3))3N(+)CH2%NX_ or (HOi 
CH24CH2)3N(+)CH2iCNX_, particular preference being 
given in turn, from this group of substances, to the cationic 
nitrile of the formula (CH3)3N(+)CH24CNX_ in Which X 
is an anion Which is selected from the group of chloride, 
bromide, iodide, hydrogensulfate, methosulfate, p-toluene 
sulfonate (tosylate) or xylenesulfonate. 

[0200] The bleach activators used may also be compounds 
Which, under perhydrolysis conditions, give rise to aliphatic 
peroxocarboxylic acids having preferably from 1 to 10 
carbon atoms, in particular, from 2 to 4 carbon atoms, and/or 
optionally substituted perbenZoic acid. Suitable substances 
bear O-acyl and/or N-acyl groups of the number of carbon 
atoms speci?ed, and/or optionally substituted benZoyl 
groups. Preference is given to polyacylated alkylenedi 
amines, in particular, tetraacetylethylenediamine (TAED), 
acylated triaZine derivatives, in particular, 1,5-diacetyl-2,4 
dioxohexahydro-1,3,5-triaZine (DADHT), acylated gly 
colurils, in particular, tetraacetylglycoluril (TAGU), 
N-acylimides, in particular, N-nonanoylsuccinimide 
(NOSI), acylated phenolsulfonates, in particular, 
n-nonanoyl- or isononanoyloxybenZenesulfonate (n- or iso 
NOBS), carboxylic anhydrides, in particular, phthalic anhy 
dride, acylated polyhydric alcohols, in particular, triacetin, 
ethylene glycol diacetate, 2,5-diacetoxy-2,5-dihydrofuran, 
n-methylmorpholiniumacetonitrile methylsulfate (MMA), 
and also acetylated sorbitol and mannitol or mixtures thereof 
(SORMAN), acylated sugar derivatives, in particular, pen 
taacetylglucose (PAG), pentaacetylfructose, tetraacetylxy 
lose and octaacetyllactose, and acetylated, optionally 
N-alkylated, glucamine and gluconolactone, and/or N-acy 
lated lactams, for example N-benZoylcaprolactam. Hydro 
philically substituted acylacetals and acyllactams are like 
Wise used With preference. Combinations of conventional 
bleach activators can also be used. 

[0201] In addition to the conventional bleach activators, or 
instead of them, it is also possible to use so-called bleach 
catalysts. These substances are bleach-boosting transition 
metal salts or transition metal complexes, for example salen 
or carbonyl complexes of Mn, Fe, Co, Ru or Mo. It is also 
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possible to use complexes of Mn, Fe, Co, Ru, Mo, Ti, V and 
Cu With N-containing tripod ligands, and also Co-, Fe-, Cu 
and Ru-ammine complexes as bleach catalysts. 

[0202] When further bleach activators are to be used in 
addition to the nitrile quats, preference is given to using 
bleach activators from the group of the polyacylated alky 
lenediamines, in particular, tetraacetylethylenediamine 
(TAED), N-acylimides, in particular, N-nonanoylsuccinim 
ide (NOSI), acylated phenolsulfonates, in particular, 
n-nonanoyl- or isononanoyloxybenZenesulfonate (n- or iso 
NOBS), n-methylmorpholinium aetonitrile methylsulfate 
(MMA), preferably in amounts up to 10% by Weight, in 
particular, from 0.1% by Weight to 8% by Weight, particu 
larly from 2 to 8% by Weight and more preferably from 2 to 
6% by Weight, based in each case on the total Weight of the 
composition containing bleach activator. 

[0203] Bleach-boosting transition metal complexes, in 
particular, With the central atoms Mn, Fe, Co, Cu, Mo, V, Ti 
and/or Ru, preferably selected from the group of manganese 
and/or cobalt salts and/or complexes, more preferably the 
cobalt (ammine) complexes, the cobalt (acetate) complexes, 
the cobalt (carbonyl) complexes, the chlorides of cobalt or 
manganese, and manganese sulfate, are used in customary 
amounts, preferably in an amount up to 5% by Weight, in 
particular, from 0.0025% by Weight to 1% by Weight and 
more preferably from 0.01% by Weight to 0.25% by Weight, 
based in each case on the total Weight of the composition 
containing bleach activator. In speci?c cases, though, it is 
also possible to use a greater amount of bleach activator. 

Glass Corrosion Inhibitors 

[0204] Glass corrosion inhibitors prevent the occurrence 
of cloudiness, smears and scratches, but also the iridescence 
of the glass surface of machine-cleaned glasses. Preferred 
glass corrosion inhibitors stem from the group of the mag 
nesium and/or Zinc salts and/or magnesium and/or Zinc 
complexes. 

[0205] Apreferred class of compounds Which can be used 
to prevent glass corrosion is that of insoluble Zinc salts. 

[0206] In the context of this preferred embodiment, 
insoluble Zinc salts are Zinc salts Which have a maximum 
solubility of 10 grams of Zinc salt per liter of Water at 200 C. 
Examples of insoluble Zinc salts Which are particularly 
preferred in accordance With the invention are Zinc silicate, 
Zinc carbonate, Zinc oxide, basic Zinc carbonate 
(Zn2(OH)2CO3), Zinc hydroxide, Zinc oxalate, Zinc mono 
phosphate (Zn3(PO4)2) and Zinc pyrophosphate 
(Zn2(P2O7))~ 
[0207] The Zinc compounds mentioned are preferably 
used in amounts Which bring about a content of Zinc ions in 
the compositions of betWeen 0.02 and 10% by Weight, 
preferably betWeen 0.1 and 5.0% by Weight and in particular, 
betWeen 0.2 and 1.0% by Weight, based in each case on the 
overall composition containing glass corrosion inhibitor. 
The exact content in the compositions of the Zinc salt or the 
Zinc salts is by its nature dependent on the type of the Zinc 
saltsithe less soluble the Zinc salt used, the higher its 
concentration in the inventive compositions. 

[0208] Since the insoluble Zinc salts remain for the most 
part unchanged during the dishWashing operation, the par 
ticle siZe of the salts is a criterion to be considered, so that 
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the salts do not adhere to glassware or parts of the machine. 
Preference is given here to compositions in which the 
insoluble Zinc salts have a particle siZe below 1.7 millime 
ters. 

[0209] When the maximum particle siZe of the insoluble 
Zinc salts is less than 1.7 mm, there is no risk of insoluble 
residues in the dishwasher. The insoluble Zinc salt preferably 
has an average particle siZe which is distinctly below this 
value in order to further minimiZe the risk of insoluble 
residues, for example an average particle siZe of less than 
250 pm. The lower the solubility of the Zinc salt, the more 
important this is. In addition, the glass corrosion-inhibiting 
effectiveness increases with decreasing particle siZe. In the 
case of very sparingly soluble Zinc salts, the average particle 
siZe is preferably below 100 pm. For even more sparingly 
soluble salts, it may be lower still; for example, average 
particle siZes below 100 um are preferred for the very 
sparingly soluble Zinc oxide. 

[0210] A further preferred class of compounds is that of 
magnesium and/or Zinc salt(s) of at least one monomeric 
and/or polymeric organic acid. These have the effect that, 
even upon repeated use, the surfaces of glassware are not 
altered as a result of corrosion, and in particular, no cloudi 
ness, smears or scratches, and also no iridescence of the 
glass surfaces, are caused. 

[0211] Even though all magnesium and/or Zinc salt(s) of 
monomeric and/or polymeric organic acids may be used, 
preference is given, as described above, to the magnesium 
and/or Zinc salts of monomeric and/or polymeric organic 
acids from the groups of the unbranched, saturated or 
unsaturated monocarboxylic acids, the branched, saturated 
or unsaturated monocarboxylic acids, the saturated and 
unsaturated dicarboxylic acids, the aromatic mono-, di- and 
tricarboxylic acids, the sugar acids, the hydroxy acids, the 
oxo acids, the amino acids and/or the polymeric carboxylic 
acids. 

[0212] The spectrum of the Zinc salts, preferred in accor 
dance with the invention, of organic acids, preferably of 
organic carboxylic acids, ranges from salts which are spar 
ingly soluble or insoluble in water, i.e. have a solubility 
below 100 mg/l, preferably below 10 mg/l, in particular, 
have Zero solubility, to those salts which have a solubility in 
water above 100 mg/l, preferably above 500 mg/l, more 
preferably above 1 g/l and, in particular, above 5 g/l (all 
solubilities at water temperature 200 C.). The ?rst group of 
Zinc salts includes, for example, Zinc citrate, Zinc oleate and 
Zinc stearate; the group of soluble Zinc salts includes, for 
example, Zinc formate, Zinc acetate, Zinc lactate and Zinc 
gluconate. 

[0213] With particular preference, the glass corrosion 
inhibitor used is at least one Zinc salt of an organic carboxy 
lic acid, more preferably a Zinc salt from the group of Zinc 
stearate, Zinc oleate, Zinc gluconate, Zinc acetate, Zinc lactate 
and/or Zinc citrate. Preference is also given to Zinc ricino 
leate, Zinc abietate and Zinc oxalate. 

[0214] In the context of the present invention, the content 
of Zinc salt in cleaning compositions is preferably between 
0.1 and 5% by weight, preferably between 0.2 and 4% by 
weight and, in particular, between 0.4 and 3% by weight, or 
the content of Zinc in oxidiZed form (calculated as Zn“) is 
between 0.01 and 1% by weight, preferably between 0.02 
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and 0.5% by weight and, in particular, between 0.04 and 
0.2% by weight, based in each case on the total weight of the 
composition containing glass corrosion inhibitor. 
Corrosion Inhibitors 

[0215] Corrosion inhibitors serve to protect the ware or the 
machine, particularly silver protectants having particular 
signi?cance in the ?eld of machine dishwashing. It is 
possible to use the known substances from the prior art. In 
general, it is possible, in particular, to use silver protectants 
selected from the group of the triaZoles, the benZotriaZoles, 
the bisbenZotriaZoles, the aminotriaZoles, the alkylaminot 
riaZoles and the transition metal salts or complexes. Particu 
lar preference is given to using benZotriaZole and/or alky 
laminotriaZole. Examples of the 3-amino-5-alkyl-1,2,4 
triaZoles to be used with preference in accordance with the 
invention include: 5-propyl-, -butyl-, -pentyl-, -heptyl-, -oc 
tyl-, -nonyl-, -decyl-, -undecyl-, -dodecyl-, -isononyl-, -Ver 
satic-10 acid alkyl-, -phenyl-, -p-tolyl-, -(4-tertbutylphe 
nyl)-, -(4-methoxyphenyl)-, -(2-, -3-, -4-pyridyl)-, -(2 
thienyl)-, -(5-methyl-2-furyl)-, -(5-oxo-2-pyrrolidinyl)-3 
amino-1,2,4-triaZole. In machine dishwasher detergents, the 
alkylamino-1,2,4-triaZoles or their physiologically compat 
ible salts are used in a concentration of from 0.001 to 10% 
by weight, preferably from 0.0025 to 2% by weight, more 
preferably from 0.01 to 0.04% by weight. Preferred acids for 
the salt formation are hydrochloric acid, sulfuric acid, phos 
phoric acid, carbonic acid, sulfurous acid, organic carboxy 
lic acids such as acetic acid, glycolic acid, citric acid, 
succinic acid. Very particularly effective are 5-pentyl-, 
5-heptyl-, 5-nonyl-, 5-undecyl-, 5-isononyl-, 5-Versatic-10 
acid alkyl-3-amino-1,2,4-triaZoles, and also mixtures of 
these substances. 

[0216] Frequently also found in cleaning formulations are 
active chlorine-containing agents which can signi?cantly 
reduce the corrosion of the silver surface. In chlorine-free 
cleaners, particularly oxygen- and nitrogen-containing 
organic redox-active compounds, such as di- and trihydric 
phenols, for example hydroquinone, pyrocatechol, hydroxy 
hydroquinone, gallic acid, phloroglucinol, pyrogallol and 
derivatives of these classes of compound may be used. Salt 
and complex-type inorganic compounds, such as salts of the 
metals Mn, Ti, Zr, Hf, V, Co and Ce, also frequently ?nd use. 
Preference is given in this context to the transition metal 
salts which are selected from the group of manganese and/or 
cobalt salts and/or complexes, more preferably cobalt 
(ammine) complexes, cobalt (acetate) complexes, cobalt 
(carbonyl) complexes, the chlorides of cobalt or manganese, 
and manganese sulfate. Zinc compounds may likewise be 
used to prevent corrosion on the ware. 

[0217] Instead of or in addition to the above-described 
silver protectants, for example the benZotriaZoles, it is 
possible to use redox-active substances. These substances 
are preferably inorganic redox-active substances from the 
group of the manganese, titanium, Zirconium, hafnium, 
vanadium, cobalt and cerium salts and/or complexes, the 
metals preferably being in one of the oxidation states II, III, 
IV, V or VI. 

[0218] The metal salts or metal complexes used should be 
at least partially soluble in water. The counterions suitable 
for the salt formation include all customary singly, doubly or 
triply negatively charged inorganic anions, for example 
oxide, sulfate, nitrate, ?uoride, but also organic anions, for 
example stearate. 
















