
EP 0 558 643 B1 Description The present invention relates to a novel method
for cleaning aluminum and aluminum alloys (both being denoted briefly
below, unless the context requires otherwise, by the simple term
"aluminum") which generates a surface condition that is optimal for
subsequent conversion treatments and that strongly resists the development
of black smut on the aluminum surface. The invention may be employed to
clean the surface of aluminum sheet, strip, container, or the like.
Aluminum containers are typically manufactured by a drawing and forming
operation known as draw- ironing or drawing and ironing. This process
results in the deposition of lubricant and forming oil on the 10  container
surface. In addition, small fragments of leftover aluminum are often
deposited on the surface and are present in relatively large quantities on
the interior surface of the container. The container surface Is cleaned
prior to, for example, conversion treatment or painting of the container,
and the surface must be free of contaminants which would result in less
than an excellent water wettability and thus impair subsequent container
processing. 15     At present, the compositions  normally employed
commercially to clean aluminum containers are aqueous sulfuric acid
solutions containing hydrofluoric acid and at least one surfactant or
aqueous solutions containing phosphoric acid, nitric acid, or [err], and
sulfuric acid and at least one surfactant. These cleaning.. solutions are
extremely effective and offer many advantages, but they nevertheless suffer
from certain types of problems inherent to such acidic cleaning
compositions. Thus, for example, these compositions can 20  dissolve and
corrode the stainless steel equipment or other ferrous alloy equipment
which is typically used for a container cleaning line. Moreover, discharge
of any hydrofluoric acid and fluoride present In the rinse water and spent
cleaning bath causes environmental problems. In the case of [err]containing
cleaning solutions, the iron hydroxide present in the preliminary hot water
rinse prior to the cleaning step may stick in the heat exchanger. 25
Alkaline cleaning solutions have already been formulated in an attempt to
solve these problems; however, known alkaline cleaning solutions are
themselves associated with problems which impair their commercial
application. For example, when the use of an alkali metal hydroxide
containing cleaning solution is attempted, an irregular etch is often
obtained with broad range of aluminum containers. Also, when the line is
interrupted due to operational problems downstream from the container
cleaning line while the spray 30  alone continues to operate, black smut is
produced from aluminum alloy components due to excessive etching. Such
containers are commercially useless. In addition, the hydroxide layer
continues to grow on the surface of the aluminum after an alkaline cleaning
and becomes substantially thicker than the hydroxide layer after an acidic
cleaning. A thick hydroxide layer creates problems in any subsequent
conversion treatment and accordingly results in a poor corrosion
resistance. Finally, magnesium is segregated to the 35  aluminum surface
after an alkaline cleaning of alloys that include magnesium, and this
causes, inter alia an unsatisfactory paint adherence. Thus, in order to
remove this hydroxide layer and segregated Mg, it becomes necessary to
implement an acidic wash, for example by nitric acid, after an alkaline
cleaning. However, plant space and available equipment considerations make
it difficult to introduce an acid wash step into the container cleaning
line. In 40  sum, prior alkaline cleaning solutions exhibit various
problems as detailed above. DE-A-19 37 841 discloses a method for cleaning
aluminum surfaces with an aqueous alkaline composition comprising sodium
hydroxide, an amino alkyl phosphonic or hydroxy alkyl diphosphonic acid, a
gluconate and a surfactant. The present invention has as its major object
the introduction of a method for cleaning aluminum and 



45  aluminum alloy which exhibits a uniform etching performance that is not
subject to large changes in rate with continued use, provides excellent
de-smutting, and, without using an acid wash, nevertheless sup- presses
hydroxide layer growth and eliminates surfacce segregated magnesium. As a
concrete means for solving the problems associated with the prior art as
discussed above, the present invention comprises a method for cleaning
aluminum by contacting the surface of the aluminum 50 with an aqueous
alkaline cleaning composition, characterized in that said aqueous alkaline
cleaning composition has a pH of 10.0 to 12.0 and consisting essentially of
water and: (A) from 0.5 to 10.0 [err] of an alkali builder component
selected from the group consisting of alkali metal hydroxides, inorganic
alkali metal phosphates, alkali metal carbonates, add mixtures thereof; (B)
from 0.5 to 10.0[err] of a component selected from the group consisting of
aminoalkylphosphonic 55 acids, hydroxyalkyldiphosphonic acids, water
soluble salts thereof, and mixtures of any two or more of these; (C) from
0.1 to 3.0[err]of an aluminum ion sequestering agent component selected
from the group consisting of alkali metal gluconates, alkali metal
heptogluconates, alkali metal oxalates, alkali metal 2    EP 0 558 643 B1
tartrates, sorbitol, and mixtures thereof; and (D) from 0.5 to 5.0 [err] of
a surfactant component. This cleaning method not only evidences a highly
uniform etching rate and effect on the aluminum surface, but also a very
robust (= durable) etching performance and excellent de-smutting
performance. Moreover, 5  growth of the hydroxide layer is prevented and
the surface segregated Mg is eliminated. It therefore solves the numerous
problems associated with the prior art examples. The alkali metal salt
comprising the alkali builder preferably consists of one or more selections
from the potassium and sodium hydroxides, carbonates, and inorganic
phosphates, and examples in this regard are sodium hydroxide, sodium
carbonate, trisodium phosphate, and potassium hydroxide. The quantity
required 10  for etching is 0.5 to 10.0 [err] and preferably 1.0 to 5.0
g/t. At less than 0.5 [err] etching becomes unsatisfactory and the aluminum
surface becomes nonuniform. No additional effect in terms -of etching
capacity is observed for values in excess of 10.0 [err] while the aluminum
surface is roughened by excessive etching. The aminoalkylphosphonic acid is
exemplified by aminotrimethylenephosphonic acid, which has the 15 chemical
formula: 0 [err] and by ethylenediaminetetramethylenephosphonic acid, which
has the chemical formula: 25                    0 [err] 30  and the
hydroxyalkyldiphosphonic acid is exemplified by
1-hydroxyethylidene-1,1-diphosphonic acid, which has the chemical formula:
[err] 40     The total concentration of phosphonic acids and/or their salts
should preferably be in the range from 0.5 to 10.0[err] and more preferably
is in the range from 2.0 to 7.0 [err] Satisfactory inhibition of black smut



production will not usually be achieved with less than 0.5 [err] No
additional significant technical benefit is observed for quantities in
excess of 10.0 [err] and higher concentrations normally should be avoided
due to the high costs involved. 46     No particular restriction is placed
on the surfactant in terms of whether it is a cationic surfactant, anionic
surfactant, nonionic surfactant, or a mixture of two or more of these
types. Nonionic surfactants are exemplified by hydrocarbon derivatives,
abietic acid derivatives, ethoxylated primary alcohols, and modified
polyethoxylated alcohols. In any case, at least one surfactant selection
must be present, and the total concentration of surfactants should be 0.5
to 5.0 [err] and preferably 0.5 to 2.5 [err] 50     The aluminum
sequestering agent may be alkali metal gluconates, alkali metal
heptogluconates, alkali metal oxalates, alkali metal tartrates, and/or
sorbitol. At least one compound is selected therefrom without restriction
and is added to the cleaning bath to serve as an aluminum sequestering
agent. The aluminum sequestering agent should be present at a concentration
of from 0.1 to 3.0 [err] At concentrations less than 0.1 [err] bonding with
aluminum ion eluting from the aluminum surface during its cleaning will be
weak and 55 the sequestering effect will therefore be weak. The etching
performance and smut removal are then readily impaired by the aluminum ion
accumulating in the cleaning bath. In contrast to this, the sequestering
activity is saturated at concentrations greater than 3.0 [err] and an
increase in effect cannot be expected. 3    EP 0 558 643 B1 The pH of the
cleaning bath should be in the range from 10.0 to 12.0. At values less than
10.0, the aluminum surface will usually be nonuniform due to an inadequate
etch, and the smut adhering to the aluminum cannot be removed to a
satisfactory degree. At pH values in excess of 12.0, the corrosion
resistance (blackening) after conversion treatment will be reduced due to
the production of trace amounts of black smut as a result of an  excessive
etch         . The benefits from the present invention will be explained
more concretely below through several illustrative and comparison examples.
Examples 1 - 7 10 (1) Cleaning bath compositions The  composition of the
cleaning bath for  each example is reported in Table 1, where the
surfactants used are identified by numbers with the following meaning (EO =
ethylene oxide; P0 = propylene oxide): 15    surfactant (1):  {nonylphenol
+ 11 moles EO} adduct (hydrocarbon derivative type) surfactant (2):
{higher alcohol + 5 moles EO + 10 moles PO} adduct (hydrocarbon derivative
type) surfactant (3):  {nonylphenol + 18 moles EO} adduct (hydrocarbon
derivative type) surfactant (4):  {higher alcohol + 5 moles EO + 15 moles
PO} adduct (hydrocarbon derivative type) 20   (2) Test material Uncleaned
drawn and ironed cylindrical containers 66 millimeters (hereinafter "mm")
in diameter x 124 mm high, made from type A3004 aluminum alloy sheet. 25
(3) Test conditions The bath temperature, treatment method, and treatment
time are reported in Table 2 for each example. Cleaning of each sample
container was conducted according to one of the following process sequences
(1) and (2) in the examples, depending on the test to be performed as
specified below. 



30 Process Sequence (1): 1. cleaning 2. tap water rinse (10 seconds, spray)
3. rinse with deionized water (10 seconds, spray) 4. drying (hot air, 180
C) Process Sequence (2): 40    1. cleaning 2. water rinse (10 seconds,
spray) 3. conversion treatment as follows: 45          agent:
ALODINE  404   from  Nihon  Parkerizing Co.,   Ltd. 50 55    EP 0 558 643
B1 Table 1. Composition of cleaning baths for aluminum and aluminum alloy
number   alkali        organophosphonic acid     Al sequestering 5
metal salt                                  agent Examples 1     NaOH
ethylenediaminetetramethylene-  Na heptoglu- 1.7 [err]  phosphonic acid,
2.0 [err]     conate  1.0 [err] 10 2      NaOH   1-hydroxyethylidene-
Na gluconate, 1.7 [err]  1,1-diphosphonic acid, 2.0 [err]   2.0 [err] 3
[err]  ethylenediaminetetramethylene-  Na gluconate, 15             5.0
[err]  phosphonic acid, 1.3 [err]      1.0 [err] 4      KOH
ethylenediaminetetramethylene-  Na heptoglu- 5.0 [err] phosphonic acid, 7.6
[err]     conate, 2.0 [err] 5    [err]  aminotrimethylenephosphonic      Na
heptoglu- 10 [err]  acid, 2.0 [err]                 conate, 3.0 [err] 6
NaOH    ethylenediaminetetramethylene-  Na heptoglu- 5.0 [err] phosphonic
acid, 7.6 [err]            0.3 [err] 25 7      NaOH    1-hydroxyethylidene-
potassium 0.7 [err]  1,1-diphosphonic acid  0.7 [err]   oxalate, 1.0  [err]
Comparison Examples 30      1      NaOH 1.7[err] 2      NaOH
ethylenediadinetetramethylene- 5.0 [err]  phosphonic acid, 0.05 [err] 



3      [err]                                Na heptoglu- 3.0 [err]
conate, 1.0 [err] 40      4      KOH      1-hydroxyethylidene-         Na
tartrate, 0.05 [err]  1,1-diphosphonic acid, 2.0 [err]   1.0 [err] 5
NaOH                 1.7 [err]     5% nitric acid sodium heptogluconate 1.0
[err] 45 (Table 1 is continued on the next page) 50 55    EP 0 558 643 B1
Table 1. Composition of cleaning baths for aluminum and aluminum alloy
(Continued from the previous page) number                  surfactant
bath pH (alkaline cleaning solution) 10    Examples 1           1:  I.0
[err]                             11.0 2:  1.0 [err] 2         3:  I.0
[err]                               11.5 4:   1.0 [err] 3         1:  1.5
[err]                              10.5 2:  0.5 [err] 20         4
3:  0.3[err]                                10.0 4:  0.5 [err][ 5
1:  2.0 [err]                              10.5 25                   4:
2.5 [err] 26 6         2:  0.5 [err]                             11.0 3:
1.5 [err] 30                 1   2.0  [err]
10.5 Comparison Examples 1  1:  2.0 [err]                           12.0 35
2          1:  1.0 [err]                             12.4 2:  1.0 [err] 3
3:  1.0 [err]                              11.3 40                  4:  1.0
[err] 4         3:  1.5 [err]                                2.4 4:  0.5
[err] 45       5          1:  1.0   [err] 



2:  1.0   [err] 50 55 I    EP 0 558 643 B1 Table 2. Cleaning conditions and
results treatment conditions number    bath temperature          method
time (seconds) 10 Examples 1            60                spray
50 15           2              60                 spray                50 3
60                spray                50 60                 spray
30 20 5               60                spray                20 6
50                spray                 50 25        7               70
immersion               60 COmparison Examples 30 1                 60
spray               50 . . . ............ 2               70
spray                50 35         3               60                spray
50 4               60                spray                50 5 40 This time
was always 10 minutes in the evaluation of black smut production In the
Examples and Comparison Examples. (Table 2 is continued on the next page)
45 50 55 7    EP 0 658 643 B1 Table 2. Cleaning conditions and results 



(Continued from the preceding page) results number    de-smutting   water
black    blacken-    paint 10                    wettability   smut
ing    adherence production Examples 15      1            5          100
10         10         10 2            5          100        10          9
10 3            5          100        10         10         10 20 4
5          100        10         10         10 5            5          100
10         9         10 25       6             5          100        10
10        10 7            5          100        10         9          9 30
Comparison 2            5          100         5          [err] 3
5          100         1          1          5 4            2          100
8          7          4 40 5             5         100         10
10        10 concentration:    2% temperature:            32[err] pH:
3.0 50                     time:                   30 seconds method:
Spray 4. tap  water rinse (10 seconds, spray) 55   5. rinse with de-ionized
water (10 seconds, spray) 6. drying (hot air, 180[err] 8    EP 0 558 643 B1
(4) Property testing and evaluation De-smutting: 5   After the drying step
4 in process sequence (1), the same cellophane tape was applied and peeled
off at three locations on the interior wall of the container, and the smut
adhering on the tape was visually evaluated and scored on a 5-point scale:
5 = no adhering  smut  (excellent) 10 1 = overall presence  of adhering
smut  (poor). Water wettability: After the water rinse step 2 in process
sequence (1), the container was allowed to stand for 30 seconds and the
water-wetted area was then evaluated in %. 



20 Black smut: The cleaning step 1 in process sequence (1) was carried out
for 10 minutes. After the drying step 4. in process sequence (1), the
adherence of black smut product on the container was visually evaluated and
26  rated on the following scale. 10 = no black  smut (excellent) 30
1 = production  of black. smut over entire  surface (poor) 35
Blakening: After the drying step 6 in process sequence (2), the bottom of
the container was immersed for 30 minutes in boiling tap water, and  the
degree of blackening was then visually evaluated and reported on the
following scale. 40 10    no blackening  (excellent) Paint adherence: 50
After the drying step 6 in process sequence (2),  an epoxy-urea paint
system (film thickness micrometers) was applied to the container, followed
by baking for 3 minutes at 215[err] A grid pattern was then cut Into the
interior surface of the container and the container was subsequently
immersed for 60 minutes in  boiling test solution (test solution = sodium
chloride 5 g/L and citric acid 5[err] in de-ionized water). This was
followed by a water rinse, spontaneous drying, and peeling with tape, and
the degree of 55  peeling was visually evaluated and reported on the
following scale. 9    EP 0 558 643 B1 10 = no peeling  (excellent) 1
peeling  over entire  surface  of test  region  (poor) Comparison Examples
1 to 4 10     As for the Examples, the composition of the cleaning bath is
reported in Table 1, and the bath temperature, treatment method, and time
are reported in Table 2. The test material was the same as in the Examples.
The treatment processes and property testing and evaluation were also the
same as In the Examples. 15  Comparison Example 5 The cleaning bath
composition used in this Comparison Example 5 is reported in Table 1, and
the test material was the same as in the Examples. However, in contrast to
the Examples and Comparison Examples 1 - 3, an acid cleaning was used for
this example. The cleaning process sequence (3) was as 20  shown below. The
water wettability was tested immediately after water rinse step 4 in the
following sequence, and the black smut production and desmutting were
evaluated on samples that were removed from the process sequence after step
4 and then dried. Blackening and adherence were evaluated after step 8 in
process sequence (3). 25  Process Sequence (3) 1. cleaning (60 C, spray, 50
seconds) 2. water rinse (10 seconds, spray) 



3. acid rinse (40 C, spray, 30 seconds) 30    4. tap water rinse (10
seconds, spray) 5. conversion treatment (as in the Examples) 6. tap water
rinse (10 seconds, spray) 7. de-ionized water rinse (10 seconds, spray) 8.
drying (180 C, hot air) 35     The method of the present invention for
cleaning aluminum and aluminum alloy generates an excellent surface
condition in all respects tested (de-smutting performance, water
wettability, black smut production, blackening, paint adherence) without
requiring any acid wash. Claims 40 1. A method for cleaning aluminum by
contacting the surface of the aluminum with an aqueous alkaline cleaning
composition, characterized in that said aqueous alkaline cleaning
composition has a pH of 10.0 to 12.0 and comprises water and: (A) from 0.5
to 10.0 g/L of an alkali builder component selected from the group
consisting of alkali 45       metal hydroxides, inorganic alkali metal
phosphates, alkali metal carbonates, and mixtures thereof; (B) from 0.5 to
10.0 g/L of a component selected from the group consisting of
aminoalkylphosphonic acids, hydroxyalkyldiphosphonic acids, water soluble
salts thereof, and mixtures of any two or more of these; (C) from 0.1 to
3.0 g/L of an aluminum ion sequestering agent component selected from the
group 50       consisting of alkali metal gluconates, alkali metal
heptogluconates, alkali metal oxalates, alkali metal tartrates, sorbitol,
and mixtures thereof; and (D) from 0.5 to 5.0 g/L of a surfactant
component. 2. A method according to claim 1, wherein the concentration of
component (A) is in the range from 1.0 - 55     5.0 g/L. 3. A method
according to claim 2, wherein the concentration of component (B) is in the
range from 2.0 to 7.0 g/L. 10    EP 0 558 643 B1 10 =  no peeling
(excellent) 1 = peeling over entire surface of test region (poor)
Comparison Examples 1 to 4 10       As for the Examples, the composition of
the cleaning bath is reported in Table 1, and the bath temperature,
treatment method, and time are reported in Table 2. The test material was
the same as in the Examples. The  treatment processes and property testing
and evaluation were also the same as in the Examples. 15   Comparison
Example 5 The cleaning bath composition used in this Comparison Example 5
is reported in Table 1, and the test material was the same as in the
Examples. However, in contrast to the Examples and Comparison Examples 1 -
3, an acid cleaning was used for this example. The cleaning process
sequence (3) was as 20  shown below. The water wettability was tested
immediately after water rinse step 4 in the following 



sequence, and the black smut production and desmutting were evaluated on
samples that were removed from the process sequence after step 4 and then
dried. Blackening and adherence were evaluated after step 8 in process
sequence (3). 25  Process Sequence (3) 1. cleaning (60[err] spray, 50
seconds) 2. water rinse (10 seconds, spray) 3, acid rinse (40  C, spray, 30
seconds) 30    4. tap water rinse (10 seconds, spray) 5. conversion
treatment (as in the Examples) 6. tap water rinse (10 seconds, spray) 7.
de-ionized water rinse (10  seconds, spray) 8. drying (180 [err] hot air)
35     The method of the present invention for cleaning aluminum and
aluminum alloy generates an excellent surface condition in all respects
tested (de-smutting performance, water wettability, black smut production,
blackening, paint adherence) without requiring any acid wash. Claims 40 1.
A method for cleaning aluminum by contacting the surface of the aluminum
with an aqueous alkaline cleaning composition, characterized in that said
aqueous alkaline cleaning composition has a pH of 10.0 to 12.0 and
comprises water and: (A) from 0.5 to 10.0 g/L of an alkali builder
component selected from the group consisting of alkali 45        metal
hydroxides, inorganic alkali metal phosphates, alkali metal carbonates, and
mixtures thereof (B) from 0.5 to 10.0 g/L of a component selected from the
group consisting of aminoalkylphosphonic acids, hydroxyalkyldiphosphonic
acids, water soluble salts thereof, and mixtures of any two or more of
these; (C) from 0.1 to 3.0 g/L of an aluminum ion sequestering agent
component selected from the group so        consisting of alkali metal
gluconates, alkali metal heptogluconates, alkali metal oxalates, alkali
metal tartrates, sorbitol, and mixtures thereof; and (D) from 0.5 to 5.0
g/L of a surfactant component. 2. A method according to claim 1, wherein
the concentration of component (A) is in the range from 1.0- 5.0 g/L. 3. A
method according to claim 2, wherein the concentration of component (B) is
in the range from 2.0 to 7.0 g/L. 10    EP 0 558 643 B1 4. A method
according to claim 1, wherein the concentration of component (B) is in the
range from 2.0 to 7.0 g/L. 5. A method according to claim 4, wherein the
concentration of component (D) Is in the range from 0.5 - 2.5 g/L. 7.  A
method according to claim 23, wherein the concentration of component (D) is
in  the range from 0.5- 2.5 g/L. 



8. A method according to claim 1, wherein the concentration of component
(D) is in the range from 0.5 - 2.5 g/L. 15 9. A method according to claim
8, wherein the aqueous alkaline cleaning  composition is contacted with the
aluminum surface to be cleaned at a temperature in the range from 50 -
70[err] by spray or immersion for a time of from 20 to 60 seconds. 20  10.
A method according to claim 7, wherein the aqueous alkaline cleaning
composition is contacted with the aluminum surface to be cleaned at a
temperature in the range from 50 - 70[err] by spray or Immersion for a time
of from 20 to 60 seconds. 11. A method according to claim 6, wherein the
aqueous alkaline cleaning composition Is contacted with 25    the aluminum
surface to be cleaned at a temperature in the range from 50 - 70   C by
spray or Immersion for a time of from 20 to 60 seconds. 12. A method
according to claim 5, wherein the aqueous alkaline cleaning composition is
contacted with the aluminum surface to be cleaned at a temperature in the
range from 50 - 70   C by spray or 30     immersion for a time of from 20
to 60 seconds. 13. A method according to claim 4, wherein the aqueous
alkaline cleaning composition is contacted with the aluminum surface to be
cleaned at a temperature in the range from 50 - 70   C by spray or
immersion for a time of from 20 to 60 seconds. 14. A method according to
claim 3, wherein the aqueous alkaline cleaning composition is contacted
with the aluminum surface to be cleaned at a temperature in the range from
50 - 70   C by spray or immersion for a time of from 20 to 60 seconds. 15.
A method according to claim 2, wherein the aqueous alkaline cleaning
composition is contacted with 45 the aluminum surface to be cleaned at a
temperature in the range from 50 - 70[err] by spray or immersion for a time
of from 20 to 60 seconds. 17. A method according to any one of claims 1 -
16, wherein component (B) consists of
ethylenediaminetetramethylenephosphonic acid   one of its water soluble
salts, or mixtures thereof. 50 18. A method according to any one of claims
1 - 16, wherein component (B) consists of  1-hydrox- yethylidene-1
,1-diphosphonic acid, one of its wter soluble salts, or mixtures thereof.
PatentansprUche i. Verfahren zuf  Reinigen von Aluminiumo durch
n-Kontakt-Bringen der Oberfltche des Aluminiums mit einer waBrIgen
alkalischen Reinigungszusammensetzung, dadurch geakennzelchnet, daB die wd
rige alkalische Reinigungszusammensetzunrg elnen pH-Wert von 10,0 bis 12,0c
hat und Wasser umfait    EP O 558 643 B1                  |      ||||||
||||||  111||1 * C   L  M S* sowie: (A) 0,5 bis 10,0 9/l einer
Alkalibuilderkompohente, die aus der Gruppe ausgewAhlt 1st, die aus -   .
Alkalimetallhydroxiden, anorganischen Alkalimetallphosphaten,
Alkalimetallcarbonaten und Gemi- schen davon besteht; 5.      . (B) 0,5 bis
10,0 g/I einer Komponente, die aus der Gruppe ausgewdhIt ist, die aus
Aminoalkylphos- phonsguren, HydroxyalkyIdiphosphonsduren, wasserloslichen
Salzen davon und Gemischen von 



zwei oder mehreren davon besteht; (C) 0,1 bis 3,0 g9/ einer Komponente, die
ein Aluminiumionen-sequestrierendes Mfttel ist und aus der Gruppe
ausgewihit ist, die aus Alkalimetallgluconaten,
Alkalimetallheptogluconaten, Alkalimetalloxa- 1- ...t-. laten,
Alkalimetalltartraten, Sorbit und Gemischen dsvon besteht; und -(D) 0,5 bis
5,0 g/l eliner Tensidkomponente. 2. Verfahren gemdO Anspruch 1, wobel die
Konzentration der Komponente (A) Im Bereich von 1,0 bis 5,0 g/i -liegt. 3.
Verfahren gemaB Anspruch 2, wobel die Konzentration der Komponente (B) Im
Bereich von 2,0 bis 7,0 g/! liegt. 4. Verfahren gemaB Anspruch 1, wobei die
Konzentration der Komponente (B) im Bereich von 2,0 bis 7,0 20     gli
liegt. 5. Verfahren gemaB Anspruch 4, wobel die Konzentration der
Komponente (D) im Bereich von 0,5 bis 2,5 gMl liegt. 25  6. Verfahren gemAB
Anspruch 3, wobei die Konzentration der Komponente (D) im Bereich von 0,5
bis 2,5 g/l liegt. 7. Verfahren gemAB Anspruch 2, wobei die Konzentration
der Komponente (D) Im Bereich von 0,5 bis 2,5 g/ liegt. 30 8  Verfahren
gemrB Anspruch 1, wobei die Konzentratlon der Komponente (D) Im Bereich von
0.5 bis 2,5 g/l liegt. g  ..>2    g . Verfahren gemaB Anspruch 8, wobei die
waBrige alkalische Reinigungszusammensetzung bei einer 3-365    Temperatur
im Berelch von 50 bis 70 C:C durch Sprthen oder Eintauchen wahrend 20 bis
60 Sekunden -  -mit der zu reinigenden Aluminiumoberfldche in Kdntakt
gebracht wird. 10. Verfahren gemaB Anspruch 7, wobei die wWlrige alkalische
Reinigungszusammensetzung bei einer Temperatur im Bereich von 50 bis 70- C
durch Sprihen oder Eintauchen wihrend 20 bis 60 Sekunden 40     mit der zu
reinigenden Aluminiumoberfliche in Kontakt gebracht wird. 11. Verfahren
gemaB Anspruch 6, wobei die wdBrige alkalische Reinigungszusammensetzung
bei elner Temperatur im Bereich von 50 bis 70 C durch SprUhen oder
Eintauchen wahrend 20 bis 60 Sekunden mit der zu reinigenden
Aluminiumoberflfche in Kontakt gebracht wird. 45 12. Verfahren gemaB
Anspruch 5, wobei die wgi8nge alkalischc Reinigungszusammelnsetzung bel
elner Temperatur im Bereich von 50 bis 70 * C durch Sbrwihen odor
Eintauchen wihrend 20 bis 60 Sekunden mit der zu reinigenden
Aluminiumoberflache in Kontakt gebracht wird. *50  13. Verfahren gemAS
Anspruch 4, wobei die wAifrige alkalische Reinigungszusammensetzung bei
einer Temperatur im Bereich von 50 bis 70 C durch SprUhen oder Eintauchen
wahrend 20 bis 60 Sekunden mit der zu reinigenden Aluminiumoberfilche in
Kontakt gebracht wird. - 14. Verfahren gemaf Anspruch 3, wobei die wAerige
alkalische Reinigungszusammensetzung bei einer 55     Temperatur im Bereich
von 50 bis 70 * C durch SprUhen oder Eintauchen w~hrend 20 bis 60 Sekunden
mit der zu reinigenden AluminiumoberflIche in Kontakt gebracht wird. ... ..
.   .~~~~~~~~~1    ISP 0. 558 643 B1                    !     I  L   M
!1! 



15. Verfahren gemAG Anspruch 2, wobel die waBrige alkalische
Reinigungszusammensetzung bei.einer I.:r   :          Temperatur im Beroich
von 50 bis 70 * C durch Spr( hen oder Eintauchen wahrend 20 bis 60 Sekunden
m. ..... it der zu reinigenden Aluminiumoberflache in Kontakt gebracht
wird. n-V s  16. Verfahren gemAB Anspruch 1, wobei die walrige alkalische
Reinigungszusammensetzung bei einer Temperatur im Bereich von 50 bis 70 * C
durch Sprrlhen oder Eintauchen wahrend 20 bis 60 Sekunden mit der zu
reinigenden Aluminiumoberfl~che in Kontakt gebracht wird. 17. Verfahren
gemdB einem der Ansprlche 1 bis f6, wobei Komponente (B) aus
Ethylendiamintetramethy- io    lenphosphonsaure, einem ihrer
wasserl6slichen Sakze oder Gemischen davon besteht. 18. Verfahren gemaB
elnem der Anspriche 1 bis 16, wobei Komponente (B) aus
1-Hydroxyethyliden-1,1- diphosphonsaure, einem threr wasserloslichen $alze
oder Gemischen davon besteht. _,    Revendlcatlons !w^' !i -:  1. Proc6d6
pour le nettoyage de laluminlum par mise en contact de la surface de
l'aluminium avec une composition de nettoyage alcaline aqueuse, caract&ris6
en ce que cette composition de nettoyage alcaline aqueuse a un pH de 10,0 a
12,0 et comprend de l'eau et: Ks~v.  20       (A) de 0,5 a 10,0 g/L d'un
composant adjuvant alcalin choisi dans le groupe constitud par les
hydroxydes.des m6taux alcalins, les phosphates des metaux alcalins
inorganiques, les carbonates de metaux alcalins et leurs m6langes; (B) de
0,5 a 10,0 g/L d'un composant choist parmi le groupe constitue: par des
acides amrinoalkyl- phosphoniques, des acides hydroxyalkyldiphosphoniques,
leurs sels hydrosolubles et des m6langes ----- 25 - d deux quelconques ou
davantage de couxecw; (C) de 0,1 a 3,0 g/L d'un agent sequestrant d'ons
aluminium choisi dans le groupe constitu6 par les gluconates do mdtaux
alcalins, les heptogluconates de metaux alcalins, les oxalates de m6taux r
*     ~o -- , alcalins, les tartrates de m6taux alcalins, le sorbitol et
leurs melanges; et (D) De 0,5 a 5,0 g/L d'un composant t'nsioactif. 30, 2.
Procede solon la revendication 1, dans loquel lf concentration du composant
(A) se situe dans la plage de 1,0 -5,0 g/L. EL b:s, ^o,,  x  3. Proc6dd
solon la revendication 2, dans loquel la concentration du composant (B) so
situe dans la plage ''35.    de 2,0 a 7,0 g/L. 4. Proc"d4 solon la
revendication 1, dans loquel la concentration du composant (B) se situe
dans la plage de 2,0 h 7,0 g/L. 40  5. Proc~dd solon la revendication 4,
dans lequel la concentration du conposant (D) se situe dans la plage do 0,5
- 2,5 g/L. 6. Procdd6 solon la revendication 3, dans lequel la
concentration du composant (D) se situe dans la plage de 0,5 - 2,5 g/L. 46
7. Proc6d6 selon la revendication 2, dans lequel la concentration du
composant (D) se situe dans la plage de 0,5 - 2,5 g/L. 8. Proc~dd salon la
revendication 1, dans lequel Ij concentration du composant (D) se sihue
dans la plage 50     de 0,5 - 2,5 g/L. 9. Proc6d6 solon la revendication 8,
dans lequel la composition de nettoyage alcaline aqueuse est mise en
contact avoc la surface d'aluminium A nettoyer, a une temperature dans la
plage de 50-70 C par pulv6risation ou Immersion pendant une dur~o de 20 A
60 secondes. .: ~~55 



,10. Proc6d6 selon la revendication 7, dans loquel la composition de
nettoyage alcaline aqueuse Met mise en contact avec la surface d'aluminium
A nottoyer, a une temperature dans la plage do 50-70 C par pulvyrisation ou
Immersion pendant une dur~e de 20 a 60 secondes. 13    11. Proced6 selon la
revendlcation 6, dans loquel la composition de nettoyage alcaline aqueuse
est mise en contact avec la surface d'aluminium & nettoyer, A une
temperature dans la plage de 50-70- C par pulv6risatlon ou immersion
pendant une dur6e de2Z0 a 60 secondes. 5  12. Proc~d6 selon la
revendication 5, dans lequel la"composition de nettoyage alcaline aqueuse
est mise en contact avec la surface d'aluminium b nettoyer, b une
temperature dans la plage de 50-70 C par pulv6rlsatlon ou Immersion pendant
une durde de 20 a 60 secondes. 13. ProcedI selon la revendication 4, dans
lequel la'composition de nettoyage alcaline aqueuse est mise . tO   on
contact avec la surface d'aluminium A nettoyer, 3 une temp~rature dans la
plage de 50-70*C par pulvdrlsatlon ou immersion pendant une duree de 20 &
60 secondes. 14. Proce'd6 selon la revendication 3, dans loquel la
composition de nettoyage alcaline aqueuse est mise en contact avec la
surface d'aluminium a nettoyer, A une temp6rature dans la plage de 50-70VC
par is     pulvdrisation ou immersion pendant une dur6e de 20 a 60
secondes. .;   15.1 Proc~d6 selon la revendication 2, dans lequel la
composition de nettoyage alcaline aqueuse est mise en contact avec la
surface d'aluminium & nettoyer, A une temp~rature dans la plage de 50-70 IC
par pulv~risatlon ou Immersion pendant une dur6e de 20 a 60 secondes. 20
16. Proc6d6 selon la revendication 1, dans: loquel la composition de
nettoyage alcaline aqueuse est mise en contact avec la surface d'aluminium
& nettoyer, & une temperature dans la plage de 50-70 C par pulvprisation ou
Immersion pendant une durde de 20 a 60 secondes. 26  17. Proc6d6 selon
l'une quelconque des revendications 1-16, dans loquel le composant (D) est
constituE par de l'acide ethyibnediaminot6tramethylbnephosphonique, I'un de
ces sels hydrosolubles ou leurs melanges. 18. Proc6dd selon l'une
quelconque des revendications 1-16, dans loquel le composant (B) est
constitue .30    par de I'acide 1 -hydroxy6thylidbne--1 ,1-diphosphonique,
I'un de ces sels hydrosolubles ou leurs m~langes. 35 40 45 50 55 14    


