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Description

[0001] The presentinvention refers to a pretreatment bath for anodizing aluminum or aluminum alloys and a process
for anodizing aluminum or aluminum alloys on a substrate.

[0002] In the field of aluminum anodizing, due to the use of many different types of chemicals, and effects that other
variables can have on aluminum it can still become faded and matte over time. Aluminum can be polished to a high
gloss, but it must be fully decontaminated before this is possible. An aluminum brightener is a product that will remove
vast amounts of contamination from aluminum and remove the outer most layer of the aluminum. As soon as it meets
oxygen again, the protective layer will be re-created again. It will improve the aspect of the aluminum and shorten the
amount of time needed to clean it prior to polishing.

[0003] The bright dip (Chemical Brightening) bath functions by levelling the microscopic roughness of the aluminium
surface, thus reducing the amount of light that is scattered and increasing the specularity of the surface. The other two
methods to obtain a bright aluminium finish are mechanical polishing and electrochemical polishing. Mechanical polishing
produces a flowed amorphous surface under the influence of pressure and local high temperatures which may cause
problems for sequential operation. Additionally, the labour cost of such a mechanical treatment is higher than chemical
applications. By using e-brightening a high gloss mirror finish can be achieved. However, the initial investment cost of
the e-brightening procedure is higher than a chemical version.

[0004] The phosphoric acid, nitric acid and sulphuric acid based chemical polishing baths (bright dip) are widely used
to produce specular finishes on a variety of aluminium alloys used for the automotive, appliance, and architectural trim.
The classical bright dip contains nitric acid which increases 1400-800 the surface gloss at geometric angles of 20°- 60°
respectively. However, nitric acid based chemical polishing solutions produce nitrous gases which are highly carcinogenic
and environmentally hazardous. Because of that, usage of nitric acid should be eliminated. The nitric acid-free version
of brightening baths includes a high amount of (>50% Phosphoric acid). This kind of brightening bath is called a semi-
bright chemical brightening bath and the highest gloss that can be achieved is around 500.

[0005] In the prior arts phosphoric acid, sulphuric acid, organic additives, metal salt is added to solution to increase
the brightness. However, the performance of the classical nitric acid based, and nitric free chemicals are unlike. Also
most of those baths contain copper metal ion that precipitates in the bath creating a pollution that requires to renew the
bath quite often.

[0006] CN106521507A discloses an aluminum alloy chemical polishing additive, comprising phosphoric acid, sulphuric
acid, brightener, inhibitor, complexing agent and water.

[0007] CN101476126A discloses a chemical polishing liquid composition of aluminum products, wherein said com-
position is free from nitric acid and takes sulphuric acid and phosphoric acid as basis solution, and additive thereof is
composed of aluminum sulphate (or aluminum nitrate), potassium permanganate, sodium nitrate, diphenylamine sul-
phuric acid sodium salt, tartaric acid, and zinc sulphate. When polishing by using the polishing liquid, polishing temperature
is 110-150 degrees centigrade, polishing time is 10-120 S. The invention can ensure free the harm of yellow fume of
nitrogen oxide during the treatment process of aluminum material, and further can supply excellent polishing effect for
the aluminum material, such that the aluminum material can be provided with mirror brightness and low weightlessness
rate.

[0008] CN107488857A discloses a polishing solution of aluminum product, comprising the following raw materials in
terms of parts by weight: 30-65 of phosphoric acid, 55-85 of sulphuric acid, 0.2-2.5 parts of aluminium salt, persulphate
0.05-0.2 parts, 0.04-0.18 parts of sodium silicate, 0.01-0.3 parts of thiourea, dithiodi-propanol 0.05-0.5 parts, ethylene-
diamine tetramethylene phosphonic acid 0.02-0.2 parts, 0.01-0.1 parts of oil hydroxyethyl imidazoline. The polishing
step is as follows: preparing polishing liquid; the polishing liquid is heated to 75 degrees centigrade to 110 degrees
centigrade; the drying product to be polished is soaked into the polishing liquid, soaking for 20S to 150S; after taking
out the aluminum product, washing by de-ionized water of 50 degrees centigrade; blowing to dry. The polishing solution
of the invention uses phosphoric acid, sulphuric acid, aluminum ion, strong oxidizer, corrosion inhibitor and brightener
for cooperation, it can effectively avoid the problem of corrosion of aluminum material, and the polishing effect is good,
and the efficiency is high.

[0009] CN108914130A discloses an environment-friendly aluminum product chemical polishing liquid and its prepa-
ration method and polishing method; the environment-friendly aluminum product chemical polishing liquid, comprising
the following raw materials by weight percentage: 38-52 % of phosphoric acid, sulphuric acid, 5-13 % of aluminum salt,
0.05-0.5 % of organic acid, 3-10 % of polyethylene glycol, 5-15 % of sodium dodecyl sulphate, 1-3 % of thiourea, 0.5-1.5
% of coconut oleic acid diethanolamide 1.0-3.0 %, and the rest is water. The chemical polishing solution does not harm
human body in the using process, no air pollution, good aluminum material surface brightness and surface smoothness
after polishing, can be industrially produced in large scale.

[0010] CN110438508A discloses a chemical polishing liquid, wherein it comprises the following materials according
to weight parts: 52-60 parts of phosphoric acid, 31-41 of sulphuric acid, 0.21-0.31 parts of copper sulphate, 0.03-0.07
parts of oxalic acid, sodium tungstate, 0.54-0.7 parts of ferric sulphate, 0.13-0.17 parts of titanium, 0.06-0.1 parts of
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glycol, 1.1-1.5 parts of chemical polishing liquid of the invention is not limited by the product shape, uniformly polishing
the surface of aluminum, the same; the aluminum product glossiness after chemical polishing liquid of the present
invention processing is high, no flow trace, chemical polishing liquid of the invention when processing the aluminum
product has enough detention time, can meet the requirement of automatic production.

[0011] CN111020590A discloses an environment-friendly aluminum alloy chemical polishing solution, the formulation
comprising 25 to 40wt % of organic acid, 30 to 50 wt % of sulfuric acid, 0.15 to 0.5wt % of sulfate. 15 to 20wt % of
fluorinecontaining brightener, 0.1 to 0.2wt % of polyethylene glycol 6000, 0.15 to 0.3wt % of fatty acid derivatives, 0.01
to 0.1wt % of corrosion inhibitor, and the rest of de-ionized water. the fatty acid derivative is saponification or esterification
products of fatty acid with diethanolamine, triethanolamine, glycerol, isopropanol or sorbitol, and molecular carbon 12-28.
The environment-friendly aluminum alloy chemical polishing solution not only environment-friendly, but also can make
the plate surface with a high gloss, can solve the swash surface flower, and marks many problems.

[0012] CN111996533A discloses an environment-friendly aluminum alloy chemical polishing solution and preparation
method and polishing method thereof, wherein the chemical polishing solution comprises the following parts by weight:
phosphoric 85 % 40- 90 parts, 98 % acid 10-50 parts, ammonium polyphosphate 0.1- 1 parts, nitrate 0.1 ~ 2.5 parts,
sulphate 0.02 ~ 0.07 parts, chloride 0.00003 ~ 0.00004 parts. The chemical polishing solution of the invention mainly
uses phosphoric acid, sulphuric acid, nitrate, sulphate, chloride, ammonium polyphosphate as auxiliary, realizing the
wide phosphorus-sulphur ratio, changing the traditional" three acid " chemical polishing need according to different
material aluminum alloy light condition two frequently adjusting polishing liquid phosphorus-sulphur ratio mode, and
completely avoiding the risk of " triacid " chemical polishing crystallization, simple operation, improved production effi-
ciency, good polishing effect, the production cost is greatly reduced.

[0013] None of those prior art documents has focused on obtaining a more efficient bath with less pollution.

[0014] Itwas therefore an object of the presentinvention to provide a solution for improving the brightening performance
of phosphoric acid/nitric acid and sulphuric acid chemical polishing baths on aluminium and/or anodized aluminium
alloys with limiting the pollution of those baths.

[0015] This problem is solved by the brightening solution with the features of claim 1 and the process for brightening
an aluminium or aluminium alloy substrate with the features of claim 10. The further dependent claims mention preferred
embodiments.

[0016] According to the present invention, a

brightening solution for aluminium or aluminium alloys is provided comprising

e atleast 50 wt.-%%wt of sulphuric acid 98% ppa,

e phosphoric acid 85% ppa,

e atleast one tungsten ion salt,

* atleast one metalion selected from the group consisting of iron, nickel, zinc, molybdenum, and combinations thereof,

wherein the weight ratio between the sulphuric acid and the phosphoric acid is between 1:1 to 4:1.

[0017] Surprisingly, it has also been found that the presence of a second metal ion increases the rate of the etching
solution and stabilizes the solution.

[0018] In a preferred embodiment, the brightening solution comprises at least one wetting agent.

[0019] In a preferred embodiment, the brightening solution comprises at least one corrosion inhibitor.

[0020] In a preferred embodiment, the brightening solution comprises 0,05 wt.-% to 2 wt.-%, preferably 0,1 wt.-% to
1 wt.-% of the at least one metal ion.

[0021] Inapreferred embodiment, the brightening solution comprises 0,001 wt.-% to 1,2 wt.-%, preferably in an amount
of 0,005 wt.-% to 0,58 wt.-% of the at least one wetting agent.

[0022] In a preferred embodiment, the brightening solution is comprised from 0,01 to 25,0 wt.-% of phosphoric acid.
[0023] In a preferred embodiment, the weight ratio between the sulphuric acid and the phosphoric acid is from 1,2:1
to 3:1, preferably from 1,5:1 to 2,5:1.

[0024] In a preferred embodiment, the at least one metal ion is iron.

[0025] In a preferred embodiment, the brightening solution comprises 0,001 wt.-% to 2 wt.-%, preferably in an amount
of 0,01 wt.-% to 1 wt.-% of at least one corrosion inhibitor.

[0026] In a preferred embodiment, the brightening solution comprises less than 0,1 wt.-% of copper, and preferably
the brightening solution is free of copper.

[0027] According to the present invention, a process for brightening an aluminium or aluminium alloy substrate is
provided including the following steps:

a) Providing a brightening solution of any of the preceding claims,
b) Immersing a substrate in the solution and,
c) rinsing the substrate for brightening .



10

15

20

25

30

35

40

45

50

55

EP 4 242 346 A1

[0028] In a preferred embodiment, the temperature of the solution is from 50 to 150°C, preferably from 60 to 140°C,
more preferably from 80 to 130°C.

[0029] In a preferred embodiment, the duration of step c) is from 1 second to 600 seconds, preferably from 5 seconds
to 300 seconds, more preferably from 10 seconds to 200 seconds.

[0030] In a preferred embodiment, the step c) is followed by a deoxidizing step of the substrate.

[0031] In a preferred embodiment, the step c) is followed by a desmutting step of the substrate.

[0032] In a preferred embodiment, there is a deoxidizing step of the substrate before step c).

[0033] In a preferred embodiment, there is a desmutting step of the substrate before step c).

[0034] With reference to the following figures and examples, the subject matter according to the present invention is
intended to be explained in more detail without wishing to restrict said subject matter to the specific embodiments shown
here.

Fig.1 shows the ratio of specific gravity per g/cm3 according to the dissolved aluminium for the comparative example.
Fig.2 shows the ratio of specific gravity per g/cm?3 according to the dissolved aluminium for the example.
Fig.3 shows the ratio of etching rate per g/cm3 according to the dissolved aluminium for the comparative example.
Fig.4 shows the ratio of etching rate per g/cm3 according to the dissolved aluminium for the example.
Fig. 5 shows the ratio of gloss according to the dissolved aluminium for the comparative example.
Fig.6 shows the ratio of gloss according to the dissolved aluminium for the example.

Examples

[0035] The gloss measurements were realized according to the norm ISO 7668.

[0036] The L*a*b* Colour measurement were realized according to the norm ISO 11664.

[0037] The Surface Roughness measurement were realized according to the norm MIL DTL 81706.

[0038] The solution for the examples was prepared using a ready to use solution of ALUMAL BRIGHT C 342.
[0039] The comparative examples were realized using a solution of 70% of H;PO4 and 20% of H,SO,.
[0040] The following sequence was used for the examples and comparative examples.

- Cleaning with soft alkaline cleaner (ALUMAL CLEAN 180) : 40g/L; 5 min; 55°C

- Rinse x 2 (demineralised water)

- Deoxidizing/Desmutting: 3 g/l ALUMAL DEOX 444 , 150 g/l Sulphuric Acid, 1 min, Room temperature
- Rinse x 2 (demineralised water)

- Chemical Brightening: solution according to the examples or comparative examples

- Rinse ED x 2 (demineralised water)

- Deoxidizing/Desmutting: 10-25% ALUMAL DEOX 409, 1-3 min, Room temperature

[0041] The following results were obtained.
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[0042] It has been found that better results with the present invention were achieved compared with the comparative
examples. A superior etching rate and a better gloss after treatment were obtained. Fig. 3 and 4 show no sharp decrease
of the etching rate at 20 and 30 g/l of dissolved aluminium.

Claims

1.

10.

1.

12.

13.

14.

A brightening solution for aluminium or aluminium alloys comprising

« at least 50 wt.-% of sulphuric acid 98% ppa.

* phosphoric acid 85% ppa,

« at least one tungsten ion salt,

« at least one metal ion selected from the group consisting of iron, nickel, zinc, molybdenum, and combinations
thereof,

wherein the weight ratio of the sulphuric acid and the phosphoric acid is from 1:1 to 4:1.

The brightening solution according to claim 1, characterized in that the brightening solution comprises at least one
wetting agent.

The brightening solution according to claim 1 and 2, characterized in that the brightening solution comprises 0,05
wt.-% to 2 wt.-%, preferably 0,1 wt.-% to 1 wt.-% of the at least one metal ion.

The brightening solution according to claim 2, characterized in that the brightening solution comprises 0,001 wt.-
% to 1,2 wt.-%, preferably in an amount of 0,005 wt.-% to 0,58 wt.-% of the at least one wetting agent.

The brightening solution according to any of the preceding claims, characterized in that the solution comprises
from 0,01 to 25,0 wt.-% of phosphoric acid.

The brightening solution according to any of the preceding claims, characterized in that the weight ratio of the
sulphuric acid and the phosphoric acid is from 1,2:1 to 3:1, preferably from 1,5:1 to 2,5:1.

The brightening solution according to any of the preceding claims, characterized in that atleast one metalion is iron.

The brightening solution according to any of the preceding claims, characterized in that the brightening solution
comprises 0,001 wt.-% to 2 wt.-%, preferably in an amount of 0,01 wt.-% to 1 wt.-% of at least one corrosion inhibitor.

The brightening solution according to any of the preceding claims, characterized in that the brightening solution
comprises less than 0,1 wt.-% of copper, and preferably the brightening solution is free of copper.

A process for brightening an aluminium or aluminium alloy substrate including the following steps:
a) providing a brightening solution of any of the preceding claims,
b) immersing a substrate in the solution and,

c) rinsing the substrate for brightening.

The process according to claim 10, characterized in that the temperature of the solution is from 50 to 150°C,
preferably from 60 to 140°C, more preferably from 80 to 130°C.

The process according to claim 10 and 11, characterized in that the duration of step c) is from 1 second to 600
seconds, preferably from 5 seconds to 300 seconds, more preferably from 10 seconds to 200 seconds.

The process according to any of the preceding claims, characterized in that the step c) is followed by a deoxidizing
step of the substrate.

The process according to any of the preceding claims, characterized in that there is a deoxidizing step of the
substrate before step c).
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Fig. 1
Comparative Example
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Fig. 3
Comparative Example
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Fig. 5
Comparative Example
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