
EP 0 610 421 B1 Description This invention relates to a composition and
process for forming a phosphate conversion coating on active metal surfaces
in order to increase the corrosion resistance of the surfaces, either as
treated or after 5  subsequent conventional overcoating of the conversion
coating layer formed by an organic based protective coating such as a paint
or lacquer. Unlike many of the other compositions known for this general
purpose, a composition according to this invention is well adapted to
treating any of a variety of base metals, including at least steel and
galvanized steel, zinc and zinc based alloys, aluminum and aluminum based
alloys, and magnesium and magnesium based alloys. The composition and
method of the invention are therefore 10 especially well adapted to
treating objects having surfaces Including more than one type of active
metal to be protected against corrosion. A wide variety of phosphate
conversion coating compositions and processes are already described in the
art. Those believed to be most closely related to the present invention are
described below. U. S. A 4,865,653 teaches the use of hydroxylamine or
agents that react in water to produce 15  hydroxylamine in zinc phosphating
solutions to expand the range of zinc concentrations over which the most
desirable coating morphology for a zinc phosphate Conversion coating can be
obtained. Ferrous, zinciferous, and aluminum surfaces can all be coated
with the compositions and processes taught by this reference. U. S.
4,637,838 teaches zinc phosphating solutions optionally containing
nitrobenzene sulfonate, 20 nitrilotriacetate, fluoride and complex fluoride
anions, and/or chelators such as citrate and tartrate. U. S. A 4,149,909
teaches using a combination of accelerators including an oxidizing agent
such as a chlorate or bromate in conjunction with a reducing agent such as
hydroxylamine sulfate to phosphate ferrous metal surfaces at low
temperatures to produce an iron phosphate coating with good salt spray
corrosion resistance. 25     U. S. A 4,148,670 teaches treating aluminum
with an aqueous composition comprising a zirconium or titanium compound
which may be the fluozirconate or fluotitanate, a fluoride compound which
may also be the noted complex fluoride compounds, and phosphate ions. U. S.
A 3,619,300 teaches zinc phosphate conversion coating compositions
containing zinc, phosphate, nitrate, and nitrite ions along with a
combination of fluoride and bifluorides of sodium and potassium and 30
teaches that such compositions are useful for treating aluminum, iron,
and/or zinc based surfaces. EP-A-0 287 133 and EP-A-0 015 020 teach
phosphating processes and compositions comprising, in its embodiments
phosphate, simple and/or complex fluorides, hydroxylamine, and Iron
chelating agents. These compositions also contain very substantial amounts
bf divalent and/or trivalent metal cations, particularly zinc. 35     A
commercial product of Henkel Corporation sold for phosphate conversion
coating processes more than one year before this application contains
phosphate ions, nitrobenzene sulfonate ions, hydroxylam- monium sulfate,
sodium xylene sulfonate, the monobutyl ether of diethylene glycol (i.e.,
[err] [err] and surfactant. Another commercial product of Henkel
Corporation sold for more than one year before this application for
phosphate conversion coating contains phosphate, hydroxylam- 40  monium
sulfate, sodium  molybdate, sodium sulfate, surfactants, an antifoam
agent, and a siliceous desiccant. However, neither of these two commercial
products contains any simple or complex fluorides or any organic compounds
containing two or more hydroxide and/or carboxyl functional groups. In this
description, except in the working examples and claims and wherever
expressly indicated to the contrary, all numerical specifications of
amounts of materials or conditions of reaction or use are to be 45
understood as modified by the term "about" In describing the broadest scope
of the invention. Practice of the invention within the exact numerical
limits given is generally preferred. A composition according to this
invention is an aqueous liquid composition comprising, or preferably
consisting essentially of, still more preferably consisting of, water and:
(A) a water soluble component providing in aquedus solution dissolved
complex fluoride ions selected 50   from the group consisting of fluoborate
[err]fluohafnato [err] fluosilicate [err]fluotitanate [err] fluozirconate
[err]and mixtures thereof (B) a water soluble component providing in
aqueous solution ions selected from the group consisting of fluoride (F-),
bifluoride [err] and mixtures thereof; (C) a water soluble iron chelating
agent component selected from molecules each of which contains at 55
least two, and preferably at least three, moieties selected from the group
consisting of -COOH, -OH, and 



mixtures thereof; (D) a water soluble component source of dissolved
hydroxylamine in aqueous solution; (E) a water soluble source of dissolved
phosphate ions; and 2    EP 0610421 B1 (F) a water soluble component
providing in aqueous solution dissolved oxidizing agents selected from the
group consisting of nitroaromatic organic compounds, molybdate ions having
the general formula [err] where n represents a positive integer, tungstate
ions, and mixtures thereof; wherein the concentration of any of [err] and
any metal cations with 5 a valence of 3 or higher in the composition is not
greater than 0.9 g/l. A process according to this Invention comprises at a
minimum a step of contacting a metal surface to be treated with a
composition according to the invention for a sufficient time to form on the
metal surface a detectable conversion coating. The compositions according
to this Invention, when they contain adequate amounts and types of
surfactant component (G) as is usually preferred, are especially well
suited to treating 10  metal surfaces that have not been subjected to any
prior chemical cleaning or conventional "activation" (e.g., contact with a
suitably prepared aqueous dispersion of colloidal titanium compounds), but
conven- tional metal surface cleaning and/or activation steps before
contact between the metal to be treated and the compositions according to
the Invention may be used if desired as part of a process according to this
invention. 16     A process according to the invention also may, and
usually preferably does, include conventional steps subsequent to the
contact between the metal surface to be treated and the compositions
according to the Invention. These subsequent steps, e.g., may include
rinsing with water, any conventional reactive post treatments, e.g., with
compositions according to the teachings of U. S. A 4,963,596 or with
chromate containing solutions, and painting or otherwise protecting the
surface with an outer coating of an organic based solid material With
increasing preference in the order given and with independent preference
for each noted component, compositions according to the invention contain
no more than 0.9, 0.5, 0.2 0.07, or 0.01 grams per liter (hereinafter
"g/L") of cations selected from the group consisting of [err] [err] and all
metal cations with a valence of 3 or higher. 25     Preferred sources for
component (A) as described above are the acids and the alkali metal and
ammonium salts having the anions noted. In a composition ready for use in a
process according to this invention (briefly denoted hereinafter as a
"working composition"), it is preferred, with increasing preference in the
order given, that the concentration of component (A), calculated as the
anion(s) present, be in the range from 0.05 to 1.0, 0.10 to 0.70, or 0.30
to 0.50  g/L. 30     However, for economy in shipment, it is often
preferable to prepare a concentrated composition according to the
invention, suitable for dilution with water, and optionally with addition
of acid or base for pH control, at the point of use to prepare a working
composition with a concentration of component (A) in the range given above
and of other components  in the ranges given below. In such a concentrate,
the concentrations of all components except water preferably are in the
range from 5 to 100, more preferably 35  from 12 to 50, or still more
preferably from 20 to 25, times the concentrations of the same components
in a working composition. For component (B) described above, the most
preferred source is hydrofluoric acid, and ammonium and alkali metal
fluorides and bifluorides are otherwise preferred among other acceptable
sources. In a working composition, it is preferred, with increasing
preference in the order given, that the concentration of 4o  component (B),
calculated as its stoichiometric equivalent of fluorine atoms, be in the
range from 0.1 to 2.0, 0.2 to 0.8, or 0.4 to 0.7 g/L. For component (C)
described above, the most preferred source is gluconic acid and/or its
salts; and citric acid and its salts are otherwise preferred among other
acceptable sources. In a working composition, it is preferred, with
increasing preference in the order given, that the concentration of
component (C) be in 45  the range from 0.0005 to 0.05, 0.001 to 0.015, or
0.0025 to 0.008 gram-equivalents per liter (hereinafter "g- eq/L"), with
the gram-equivalent for this purpose being defined as the quotient of twice
the molecular weight in grams of the component divided by the total number
of hydroxyl and carboxyl groups per molecule. (L.e., 



if the molecular weight of the component is MW[err] and the total number of
hydroxyl and carboxyl groups in a molecule of the component Is n, the
gram-equivalent for this molecular type of component = 2(MW[err])/n. 50
This means that an equivalent is the amount of the component required to
provide two coordination bonds to each of Avogadro's number (= 6.0 x
10[err] of iron cations.) If more than one molecular type is used for
component (C), the numbers of gram-equivalents of all types present are
calculated separately and added together to determine the concentration of
component (C) overall. For component (D) the most preferred source is
hydroxylamine sulfate (briefly denoted hereinafter as 55  "HAS"), but many
other sources are satisfactory. Ih a working composition, it is preferred,
with increasing preference in the order given, that the concentration of
component (D), calculated as its stoichiometric equivalent of hydroxylamine
(H2NOH), be in the range from 0.1 to 10, 0.5 to 6, or 0.5 to 2.0, g/L. 3 .
EP 0 610 421 B1 For component {E) the most preferred source is
ortho-phosphoric acid [err] and/or its alkali metal and ammonium salts. The
acid itself and all anions produced by its partial or total ionization in
aqueous solution are considered part of component (E) as described herein.
In a working composition, it is preferred, with increasing preference in
the order given, that the concentration of component (E), calculated as its
5  stoichiometric equivalent as phosphoric acid [err], be in the range from
3 to 30, 7 to 15, or 5 to 12, g/L. In one embodiment of the invention, the
most preferred sources of component (F) are water soluble salts of one of
the molybdic acids, most preferably of [err] This component provides a dark
blue colored conversion coating that is easy to detect visually and gives
good corrosion protection, adequate for many purposes. This embodiment is
generally preferred by users who do not wish to quantitatively monitor 10
the thickness of the coating produced. In a working  omposition of this
embodiment, it is  preferred; with increasing preference in the order
given, that the total concentration of (F) be in the range from 0.00002 to
0.02, 0.0002 to 0.02, or 0.002 to 0.02 gram-moles per liter (hereinafter
"M") of total molybdate salts. In another embodiment of the invention,
which produces the maximum possible corrosion resistance, paranitrobenzene
sulfonic acid and/or Its water soluble salts, especially the sodium salt,
are the most is preferred source of component (F). The conversion coating
layer produced by this embodiment is often difficult to detect visually,
but the thickness of the coating can be readily determined by the
quantitative methods known to those skilled In the art, which generally
involve weighing a sample of the coating before and after using an
appropriate stripping solution composition to remove the conversion
coating. In a working composition according to this embodiment, it is
preferred, with increasing preference in the order given, that 20 the
concentration of component (F) be in the range from 0.0001 to 0.1, 0.001 to
0.1, or 0.01 to 0.1 M. In a working composition, it is preferred, with
increasing preference in the order given, that the concentration of
component (G) be in the range from 0 to 100, 30 to 60, or 30 to 40, g/L.
Preferred chemical types for component (G) are polyethoxylated alcohols
with about 12 - 22 carbon atoms, other modified polyethers of the aliphatic
or aromatic types, and salts of complex organic phosphate esters. 25     A
hydrotrope is defined generally as a substance that increases the
solubility in water of another material that is only partially soluble.
Hydrotrope component (H) is needed in the compositions according to this
invention only if the amount of component (G) desired in the compositions
is so large as to exceed the limit of ready solubility in the absence, of a
hydrotrope. In such cases, adequate solubility to produce an- optically
clear and homogeneous composition as preferred can generally be achieved by
use of a 30  hydrotrope. A hydrotrope for this invention is preferably an
ammonium or alkali metal salt of a sulfonate of toluene, xylene, or cumene,
or a mixture of two or more such salts. The most preferred hydrotrope is
sodium  xylene sulfonate. A water soluble complex organo-phosphate ester or
acid ester may often advantageously added as an auxiliary hydrotrope. In a
working composition, It is preferred, with increasing preference in the
order given, that the concentration of component (H) be in the range from 0
to 100, 20 to 35  60, or 30 to 40, g/L. Preferred chemical types for
component (J) are aliphatic petroleum distillates modified with hydropho-
bic silica and/or polyethoxylated alcohols. Block copolymers of ethylene
oxide and propylene oxide may also be used. The amount used, if needed,
should be sufficient to reduce the foaming of the composition to an
acceptable level. 



40    In a working composition, it is preferred, with increasing preference
in the order given, that the concentration of free acid be in the range
from 0.0 to 2.0, 0.0 to 1.0, or 0.2 to 1.0, "points" and that the
concentration of total acid be in the range from 3 to 12, 5 to 10, or 6.0
to 9.0, "points". "Points" are defined for this purpose as the number of
milliliters (hereinafter "ml") of 0.1 N NaOH solution required to titrate a
10 ml sample of the composition, to a phenolphthaleln end point for total
acid and a bromthymol blue end 45 point for free acid. Independently, it is
preferred that the pH value of a working composition according to the
invention be in the range from 3.0 to 7.0, 4.2 to 5.9, or 4.5 to 5.5. For
concentrated compositions according to the invention, it is more useful to
characterize the preferred embodiments In terms of ratios of ingredients
rather than specific concentrations as noted above for the working
compositions. Specifically, it is preferred, with increasing preference in
the order given for each 50  ratio and with all components measured as
described above for the concentration of working compositions according to
the invention, that: - the ratio by weight of component (A) to component
(B), be in the range from 0.3:1.0 to 1.6:1.0, from 0.5:1.0 to 1.3:1.0, or
from 0.6:1.0 to 0.9:1.0; - the ratio of g/L of component (B) to g-eq/L of
component (C) be In the range from 15:1 to 300:1, from 55      42:1 to
155:1, or from 60:1 to 125:1; - the ratio of g-eq/L of component (C) to g/L
of component (D) be in the range from 1:6 to 1:320, from 1:18 to 1:220, or
from 1:38 to 1:130; 4    EP 0 610 421 B41 - the ratio by weight of
component (D) to component (E) be in the range from 1:8 to 1:80, from 1:12
to 1:59, or from 1:21 to 1:40; - the ratio of the concentration in g/L of
component (E) to the total concentration in M of.. nitrobenzene sulfonic
acid and its salts be in the range from 400:1 to 4000:1, from 860:1 to
2565:1, or from 1400:1 5       to 1800:1 and that the ratio of the
concentration in g/L of component (E) to the total concentration in M of
molybdate salts be in the range from 2000:1 to 20,000:1, from 4300:1 to
12,825:1, or from 7000:1 to 9000:1. In determining these ratios, the
components are to be measured in the same terms as described above for
measuring the concentrations of the same components in working solutions.
10    In a process according to the invention, contact between the metal
surface to be treated and a composition according to the invention may be
accomplished by spraying, dipping, or any other convenient method or
combination of methods. The temperature during contact between the metal
treated and the composition according to the invention preferably is, with
increasing preference in the order given, in the range from 21 to 85, 25 to
70, or 30 to 65, [err] C. The time of contact preferably is, with
increasing 15  preference in the order given, in the range from 5 sec to 15
minutes (hereinafter "min"), 15 sec to 10 min, or 30 sec to 5 min. The
add-on mass of the phosphate coating formed preferably is, with  increasing
preference in the order given, in the range from 12 to 1600, 98 to 975, or
285 to 700, milligrams per square meter (hereinafter "mg/[err]) of surface
treated. Further appreciation of the present invention may be had from
considering the following examples and 20  comparative examples which are
intended to illustrate, but not limit, the invention. Example and
Comparison Example Group 1 For Example 1, a concentrated composition
according to the invention was prepared from the following 25  amounts of
the following ingredients ("w/o" = % by weight in aqueous solution), given
in their order of use in preparation: Parts by Weight           Material
About 495                  Water 40
50 w/o sodium hydroxide 220     75 w/o orthophosphoric acid 8      50w/o
gluconic acid 50     40 w/o sodium xylene sulfonate 35
5     ANTAROX[err] LF-330 8     TRITON[err] DF-16 



25     GAFAC [err] RP-71 0 15     Hydroxylamine sulfate 22
p-nitrobenzene sulfonic acid 7     70 w/o hydrofluoric acid 5     Sodium
fluoborate ANTAROX[err] LF-330 is commercially available from GAF Chemicals
Corporation and is reported to be a modified linear aliphatic polyether
detergent and wetting agent with low foaming tendency. TRITON[err] DF- 16
is commercially available from Rohm & Haas Company and is reportted to be a
modified polyethoxylated straight chain alcohol nonionic low foaming
detergent. GAFAC[err] RP-710 is commercially available from GAF Chemicals
Corporation and is reported to be a complex organic phosphate anionic
detergent and emulsifier with hydrotropic effect on low foaming nonionic
surfactants. In preparing the concentrate, the sodium hydroxide is added to
about 90 % of the amount of water shown; the phosphoric acid is added next,
with cooling until the temperature of the mixture falls to 43 C or below.
Then the gluconic acid and the four surfactants were added in rapid
succession and the mixture stirred until clear (about 15 min). The
hydroxylamine sulfate and p-nitrobenzene sulfonic acid were then added, and
30 minutes additional mixing was allowed. Subsequently, the last two named
ingredients were added, followed by another 30 minutes of mixing, The
remaining water was then added, to the extent necessary to achieve the
following conditions: a specific gravity of the concentrate within the
range of 1.214 to 1.234 and a total acidity of 12.6  1.0 points and a free
acidity of 0.9  0.1 points in a diluted composition containing 60 grams of
the concentrated composition per liter of the diluted composition. 5    EP
0 610 421 B1 The concentrated composition as described above was diluted
with water to produce a working composition containing 50 grams of the
concentrated composition per liter of the working composition. This working
composition had a pH value of 4.8 and a total acidity of 8.4. Test panels
of four types of active metal surfaces as follows were prepared: Metal Type
Letter Designation in .             Following Tables Cold rolled carbon
steel                        A 10                   "Minimum spangle" hot
dip galvanized steel      B Type 3003 aluminum alloy
C Type 6061 aluminum alloy                        D These test panels,
without any preliminary chemical cleaning, were treated by a 90 sec spray
of the above 15 specified phosphate conversion coating composition
according to the invention at a temperature of 49  C, rinsed in cold tap
water for 30 sec, post treated for 30 sec with a chromium free aqueous
composition having a pH of 6.3 and containing 1 % by weight of a soluble
polymer prepared as described in Example 1 of U.S. Patent 4,970,264, rinsed
for 15 sec with cold deionized water, and then dried. The phosphated 20
panels were then coated with one of two conventional commercial paint
overcoatings: DELUX[err] 704 alkyd paint, commercially available from Du
Pont, or DURACRON[err] 200 acrylic paint, commercially available from PPG
Industries, Inc. Comparison examples 1.1 - 1.3 were performed in the same
manner, except that the phosphating compositions and temperatures were
those shown in Table 1. The painted panels were then subjected to
conventional salt spray testing according to American Society for Testing
Materials ("ASTM") Method B- 117-90. Results are shown in Table 2. Example
and Comparison Example Group 2 These processes were the same as for Group
1, except that (i) only the DELUX[err] 704 type paint was used after
phosphating: (ii) the composition and operating temperature for Comparison
Example 2 was the same as for Comparison Example 1.2 and the concentrated
composition for Example 2 35 40 45 



EP 0 610 421 B1 Table 1 COMPOSITIONS AND TEMPERATURES FOR THE COMPARISON
EXAMPLES OF GROUP 1 Comparison Example Number 1.1           1.2
1.3 Ingredient                      Percent by Weight of Ingredient in the
Phosphating Composition Concentrate 10 [err]                          15
83                              80. 75 w/o [err]                   16
2.0                     2.0 [err]                 1.3 [err]
2.0 NH4HF2                                                8.0
5;0 60 w/o [err]
4.8 ANTAROX[err] LF-330                                     1.0
1.0 ANTAROX[err] LF-224                                     0.5
0.5 NALCO [err] 2343                       1.4 TRITON [err] CF-1 0
1.8 20 TRITON[err] X-114                      1.0 TRITON TM X-120
2.0                     2.0 Pine Oil                           0.5
1.5                     1.5 KELZAN [err]                           0.7
Water                             62 25 Operating Temperature, Degrees C
49                66                     49 Notes for Table 1 "w/o" means
percent by weight and implies that the balance of the ingredient is water.
KELZAN [err] is a xanthan gum used as a thickener. 35 40 45 50 55 7    EP O
610 421 B1 Table 2 CORROSION TEST RESULTS FROM EXAMPLE AND COMPARISON
EXAMPLE GROUP 1 5  Phosphating    Metal Substrate         Salt Spray
Corrosion Test Results Solution Reference    Reference With DELUX[err] 704
Paint    With DURACRON[err] 200 Paint 72 Hrs   168 Hrs  240 Hrs 72 Hrs  168
Hrs    240 Hrs 10      Ex 1               A          1-2      45       5%P
N         0-1        1-1 0-2,2s  1-4   -5,7s    N       0-1        0-1 C
N         N        N      N        N           N D          N         N
N       N       N           N 15       CE 1.1            A         1-4,6s
6-12,2%P  75%P   1-1    1-3,2s         2-5.6s B        2-2,3s    3-5,6s
10%P   0-1      0-i s     0-2,3s C          N         N       0-1,s    N
N          N 



D          N         N        0-1     N        N         0-1 CE 1.2
A         55%P        -              2-2   5-7,1 %P   7-10,2%P 20        B
3-4      8-10    60%P   1-1        1-2.s      2-3 C          1-1     1-1,2S
1-2,s    N        N          N D          1-1     1-1,2s    1-2,4s   N
N           N CE 1.3            A        8-8,12s  12-12,15s 25
B          2-3       2-4 C          N         N Notes for Table 2 Ex =
Example 30 CE   Comparison Example Each result represents an average of
three test panels. according to the invention was prepared from the
following amounts of the following ingredients ("w/o" by weight in aqueous
solution), given in their order of use in preparation: Parts by Weight
Material About 425     Water 136           50 w/o sodium hydroxide 40
210           75 w/o orthophosphoric acid 19            50 w/o gluconic
acid 95            40 w/o sodium xylene sulfonate 8
ANTAROX[err] LF-330 11            TRITON[err] DF-12 38
GAFAC[err] RP-710 13            Hydroxylamine sulfate 4             Sodium
molybdate (i.e., [err] 28            Ammonium bifluoride (ie., NH4HF2) 13
Sodium fluoborate 50 TRITON  DF-12 used in the composition for Example 2 is
available from the same source as TRITON[err] DF-16 and is the same general
type of surfactant, but with a slightly lower hydrophile-lipophile balance.
Preparation of this composition was essentially the same as for Example 1,
with the sodium molybdate substituted for the p-nitrobenzene sulfonic acid
used in Example 1. Coating weights and corrosion results are shown in Table
3. The same notes as for Table 2 apply to Table 3. 8.    EP 0 610 421 B1
Table 3 CORROSION TEST RESULTS AND COATING WEIGHTS FROM EXAMPLE AND
COMPARISON EXAMPLE GROUP 2 Phosphating    Metal Substrate   Salt Spray
.Test Results With DELUX[err] 704   Coating Weight, Solution Reference
Reference                  Paint                       [err] 24 Hrs
72 Hrs     168 Hrs 10                         A              1-1
12-16         237 0-1s               2-4            4-11          118 CE 2
A               2-2         8-9,6%P      100%P          248 B
1-1            5-6        35%P           43 Claims 1. A liquid aqueous
composition of matter, comprising water and: 20      (A) a water soluble
component providing in aqueous solution dissolved complex fluoride ions
selected from the group consisting of fluoborate [err] fluohafnate[err],
fluosilicate [err] fluotitanate [err] fluozirconate [err], and mixtures
thereof; (B) a water soluble component providing in aqueous solution ions
selected from the group consisting of fluoride (F) bifluoride [err], and
mixtures thereof; 



25        a water soluble iron chelating agent component selected from
molecules each of which contains at least two moieties selected from the
group consisting of -COOH, -OH, and mixtures thereof; (D) a water soluble
component source of dissolved hydroxylamine in aqueous solution; (E) a
water soluble source of dissolved phosphate ions; and (F) a water soluble
component providing in aqueous solution dissolved oxidizing agents selected
30       from the group consisting of nitroaromatic organic compounds,
molybdate ions having the general formula [err]where n Is a positive
integer, tungstate Ions, and mixtures thereof, wherein the concentration of
any of [err] cations with a valance of 3 or higher in the composition is
not greater than 0.9 g/L. 35  2. A composition according to claim 1,
wherein component (F) is selected from the group consisting of (i) water
soluble salts of molybdic acids or mixtures thereof and (ii) p-nitrobenzene
sulfonic acid, water soluble salts thereof, and mixtures thereof, and: the
ratio by weight of component (A) to component (B) is in the range from
0.3:1.0 to 1.6:1.0; the ratio of g/L of component (B) to g-eq/L of
component (C) is in the range from 15:1 to 300:1; the ratio of g-eq/L of
component (C) to g/L of component (D) Is in the range from 1:6 to 1:320;
the ratio by weight of component (D) to component (E) Is in the range from
1:8 to 1:80; and - the ratio of the concentration in g/L of component (E)
to the concentration in M of component (F) is in the range from 2000:1 to
20,000:1. 45  A composition according to claim 2, wherein the ratio by
weight of component (A) to component (B) is in the range from 0.6:1.0 to
0.9:1.0; the ratio of g/L of component (B) to g-eq/L of component (C) is in
the range from 60:1 to 125:1; - the ratio of g-eq/L of component (C) to g/L
of component (D) is in the range from 1:38 to 1:130; - the ratio by weight
of component (D) to component (E) is in the range from 1:21 to 1:40; and so
- the ratio of the concentration in g/L of component (E) to the
concentration In M of component (F) is in the range from 7000:1 to 9000:1
if component (F) is made up of water soluble salts of molybdic acids or
mixtures thereof and is in the range from 1400:1 to 1800:1 if component (F)
is made up of p-nitrobenzene acid, ;water soluble salts thereof, or
mixtures thereof. 55  4. A composition according to claim. 1, wherein
component (F) is selected from the group consisting of (i) water soluble
salts of molybdic acids or mixtures thereof and (ii) p-nitrobenzene
sulfonic acid, water soluble salts thereof, and mixtures thereof, said
composition comprising: from 0.05 to 1 g/L of component (A); 9    Table 3
CORROSION TEST RESULTS AND COATING WEIGHTS FROM EXAMPLE AND COMPARISON
EXAMPLE GROUP 2 5 Phosphating    Metal Substrate  Salt Spray Test Results
With DELUX[err] 704   Coating-Weight, Solution Reference    Reference
Paint                      mg/[err] 24 Hrs         72 Hrs     168 Hrs 10
Ex 2             A               1-1            4-5       12-16         237
B             0-1,s           2-4        4-11          118 CE2
A              2-2          8-9,6%P     100%P          248 B
1-1            5-6       35%P           43 15 Claims 1. A liquid aqueous
composition of matter, comprising water and: 20       (A) a water soluble
component providing in aqueous solution dissolved complex fluoride ions
selected from the group consisting of fluoborate [err], fluohafnate
(HfF6-2), fluosilicate [err] fluotitanate [err], fluozirconate [err] and
mixtures thereof; (B) a water soluble component providing in aqueous
solution ions selected from the group consisting of fluoride (F-)
bifluoride [err] and mixtures thereof; 25       (C) a water soluble iron
chelating agent component selected from molecules each of which contains 



at least two moieties selected from the group consisting of -COOH, -OH, and
mixtures thereof; (D) a water soluble component source of dissolved
hydroxylamine in aqueous solution; (E) a water soluble source of dissolved
phosphate ions; and (F) a water soluble component providing in aqueous
solution dissolved oxidizing agents selected 30       from the group
consisting of nitroaromatic organic compounds, molybdate ions having the
general formula [err] where n is a positive integer, tungstate ions, and
mixtures thereof, wherein the concentration of any of [err]and any metal
cations with a valance of 3 or higher in the composition is not greater
than 0.9 g/L. 35 2. A composition according to claim 1, wherein component
(F) is selected from the group consisting of (I) water soluble salts of
molybdic acids or mixtures thereof and (ii) p-nitrobenzene sulfonic acid,
water soluble salts thereof, and mixtures thereof, and: - the ratio by
weight of component (A) to component (B) is in the range from 0.3:1.0 to
1.6:1.0; - the ratio of g/L of component (B) to g-eq/L of component (C) is
in the range from 15:1 to 300:1; 40       - the ratio of g-eq/L of
component (C) to g/L of component (D) is in the range from 1:6 to 1:320; -
the ratio by weight of component (D) to component (E) is in the range from
1:8 to 1:80; and - the ratio of the concentration in g/L of component (E)
to the concentration in M of component (F) is in the range from 2000:1 to
20,000:1. 45 3. A composition according to claim 2, wherein: - the ratio by
weight of component (A) to component (B) is in the range from 0.6:1.0 to
0.9:1.0; - the ratio of g/L of component (B) to g-eq/L of component (C) is
in the range from 60:1 to 125:1; - the ratio of g-eq/L of component (C) to
g/L of component (D) is in the range from 1:38 to 1:130; - the ratio by
weight of component (D) to component (E)  in the range from 1:21 to 1:40;
and so       - the ratio of the concentration in g/L ot component (E) lo
the concentration in M of component (F) is in the range from 7000:1 to
9000:1 if component (F) is made up of water soluble salts of molybdic acids
or mixtures thereof and is in the range from 1400:1 to 1800:1 if component
(F) is made up of p-nitrobenzene sulfonic acid, water soluble salts
thereof, or mixtures thereof. 55 4. A composition according to claim 1,
wherein component (F) is selected from the group consisting of (i) water
soluble salts of molybdic acids or mixtures thereof and (ii) p-nitrobenzene
sulfonic acid, water soluble salts thereof, and mixtures thereof, said
composition comprising: - from 0.05 to 1 g/L of component (A); 9    EP 0
610 421 B1 C   L  M S - from 0.1 to 2 g/L of component (B); - from 0.0005
to 0.05 g-eq/L of component (C); - from 0.1 to 10 g/L of component (D); -
from 3 to 30 g/L of component (E); and from 0.0001 to 0.1 M of component
(F) if component (F) is selected from the group consisting of
p-nitrobenzene sulfonic acid, water soluble salts thereof, and mixtures
thereof and from 0.00002 to 0.02 M of component (F) if component (F) is
selected from the group consisting of water soluble salts of molybdic acids
or mixtures thereof. 10  5. A composition according to claim 4 that has a
free acid content in the range from 0 to 2.0 points; a total acid content
in the range from 3 to 15 points; and a pH in the range from 3.0 to 7.0 and
that comprises: - from 0.10 to 0.70 g/L of component (A); - from 0.2 to 0.8
g/L of component (B); - from 0.001 to 0.015 g-eq/L of component (C); 15
- from 0.5 to 6 g/L of component (D); - from 5 to 15 g/L of component (E);
and - from 0.001 to 0.1 M of component (F) if component (F) is selected
from the group consisting of p- nitrobenzene sulfonic acid, water soluble
salts thereof, and mixtures thereof and from 0.00002 to 0.02 M of component
(F) if component (F) is selected from the group consisting of water soluble
20          salts of molybdic acids or mixtures thereof. 



6. A composition according to claim 5 that has a free acid content in the
range from 0.0 to 1.5 points; a total acid content in the range from 5.0 to
10 points; and a pH in the range from 4.5 to 5.2 and that comprises: 25
- from 0.30 to 0.50 g/L of component (A); - from 0.40 to 0.70 g/L of
component (B); - from 0.0025 to 0.0080 g-eq/L of component (C); - from 0.5
to 2.0 g/L of component (D); - from 7 to 12 g/L of component (E); and 30
- from 0.01 to 0.1 M of component (F) if component (F) is selected from the
group consisting of P- nitrobenzene sulfonic acid, water soluble salts
thereof, and mixtures thereof and from 0.002 to 0.02 M of component (F) if
component (F) is selected from the group consisting of water soluble salts
of molybdic acids or mixtures thereof. 35  7. A process for forming a
phosphate conversion coating on an active metal surface, said process
comprising contacting the active metal surface with a liquid aqueous
composition of matter that has a free acid content in the range from 0 to 2
points, a total acid content in the range from 3 to 15 points, and a pH in
the range from 3.0 to 7.0 and that comprises water and: (A) a water soluble
component providing in aqueous solution from 0.05 to 1.0 g/L of dissolved
40       complex fluoride anions selected from the group consisting of
fluoborate p[err]fluohafnate [err] fluosilicate [err] fluotitanate [err]
fluozirconate[err] and mixtures thereof; (B) a water soluble component
providing in aqueous solution from 0.1 to 2.0 g/L of stoichiometric
equivalent as fluorine atoms of ions selected from the group consisting of
fluoride [err] bifluoride [err] and mixtures thereof; 45       (C) from
0.0005 to 0.05 g-eq/L of a water soluble iron cholating agent component
selected from molecules each of which contains at least two moleties
selected from the group consisting of -COOH, -OH, and mixtures thereof; (D)
from 0.1 to 10 g/L, measured as the stoichiornetric equivalent of
hydroxylamine, of a water soluble component source of dissolved
hydroxylamine; 50       (E) from 3 to 30 g/L of dissolved phosphate ions;
and (F) from 0.0001 to 0.1 M dissolved oxidizing agents selected from the
group consisting of nitroaromatic organic compounds, molybdate ions having
the general formula [err]where n is a positive Integer, tungstate ions, and
mixtures thereof, said liquid aqueous composition of matter containing not
more then 0.9 d/L of any of [err] 55     [err] and any metal cations with a
valence of 3 or higher. 8 A process according to claim 7, wherein the
phosphate conversion coating formed has an areal density in the range from
10 to 1600 mg/[err]. 10    EP 0 610 421 B1                     C   L   M  S
9. A process according to claim 7 or 8, wherein component (F) is selected
from the group consisting of (i) water soluble salts of molybdic acids or
mixtures thereof and (ii) p-nitrobenzene sulfonic acid, water soluble salts
thereof, and mixtures thereof and said liquid aqueous composition of matter
comprises: - from 0.05 to 1 g/L of component (A); 5          from 0.1 to 2
g/L of component (B); - from 0.002 to 0.02 g-eq/L of component (C); - from
0.1 to 10 g/L of component (D); - from 3 to 30 g/L of component (E); - from
0.001 to 0.1 M of component (F) if component (F) is selected from the group
consisting of p- 10              nitrobenzene sulfonic acid, water soluble
salts thereof, and mixtures thereof and from 0.0002 to 0.02 M of component
(F) if component (F) is selected from the group consisting of water soluble
salts of molybdic acids or mixtures thereof; and from 30 to 60 g/L of a
component of surfactants to promote cleaning of the metal surface. 15  10.
A process according to claim 9, wherein said liquid aqueous composition of
matter has a free acid content in the range from 0.2 to 1.0 points; a total
acid content in the.range from 6.0 to 9 points and a 



pH in the range from 4.5 to 5.2 and comprises: - from 0.30 to 0.50 g/L of
component (A); - from 0.40 to 0.70 g/L of component (B); 20        - from
0.0025 to 0.008 g-eq/L of component (C); - from 0.5 to 2.0 g/L of component
(D); - from 7 to 12 g/L of component (E); and - from 0.001 to 0.01 M of
component (F) if component (F) is selected from the group consisting of
p-nitrobenzene sulfonic acid, water soluble salts thereof, and mixtures
thereof and from 0.002 to 26          0.02 M of component (F) if component
(F) is selected from the group consisting of water soluble salts of
molybdic acids or mixtures thereof. PatentansprUche 3o  1. FlUssige wABrige
Stoffzusammensetzung, umfasend Wasser und: .(A) eine wasserldsliche
Komponente, die inlwaBriger Losung geloste komplexe Fluoridlonen liefert,
,_die aus der Gruppe ausgewAhIt sind, die aus Fluoroborat (BF4-),
Fluorohafnat (HfFS2-), Fluorosilicat (SiFs2i, Fluorotitanat (TiFE27),
Fluorozirconat (ZrFs2-) und Gemischen davon besteht; (B) eine
wasserl6sllche Komponente, die in waBriger Lasung lonen liefert, die aus
der Gruppe 35        ausgewghlt sind, die aus Fluorid (F-), Bifluorid
(HF2-) und Gemischen davon besteht;. (C) eine Komponente, die ein
wasserlosliches eisenchelatisierendes Mittel ist und aus Molekllen
ausgewahit ist, von denen jedes wenigstens zwel Struktureinheiten enthdlt,
die aus der Gruppe ausgew~hIt sind, die aus -COOH, -OH und Gemischen davon
besteht; -  (D) eine wasserlosliche Komponente, die in wdBriger Losung eine
Quelle fMr gelostes Hydroxylamin 40 Sst; (E) eine wasserl8sliche Quelle fUr
gel8ste Phosphationen; und (F) eine wasserlsliche Komponente, die in
wal3rlger LWsung gel8ste Oxidationsmittel liefert,:die aus der Gruppe
ausgewAhIt sind, die aus nitroaromatischen organischen Verbindungen,
Molybdationen mit der aligemeinen Formel MoO(3,+ ?', wobei n eine positive
ganze Zahl ist, Wolframationen und 45        Gemischen davon besteht, wobei
die Konzentration aller lonen Zn2+, Ni2+, Mn2+, C02+, Cu24, Fe2+, Ca2+,
Mg2' und aller Metalikatio- nen mit einer Wertigkeit von 3 oder hoher in
der Zusammensetzung nicht groBer als 0,9 gA ist. *: :. :   .   2.
Zusammensetzung gemaG Anspruch 1, wobei KomponenLe (F) aus der Gruppe
ausgewAhIt ist, die aus so     (i) wasserldslichen Salzen von
Molybdgnsduren oder Gorischen davon und (if) p-Nitrobenzolsulfonsau- re,
wasserloslichen Salzen davon und Gemischen davon besteht, und: - das
Gewichtsverhaltnis von Komponente (A) zu Komponente (B) im Bereich von
0,3:1,0 bis 1,6:1,0 liegt; - das Verh~itnis von gAl der Komponente (B) zu
g-Aq./l der Komponente (C) im Bereich von 15:1 6:56        bis:300:1 liegt;
- das Verhaltnis von g-Aq./l der Komponenje (C) zu g/l der Komponente (D)
im Bereich von 1:6 bis 1:320 liegt; -Er.a 4     . L:'    4;; '0-  - . .;
@              ~ ~~~~~~EP 0 610 421 B1 .       cil iillff!DI! - das
Gewichtsverhaltnis von Komponente (D) zu Komponente (E) im Bereich von 1:8
bis 1:80 liegt; und - das Verhaltnis der Konzentration in gA von Komponente
(E) zu der Konzentration in M. der Komponente (F) im Bereich von 2000:1 bis
20 000:1 liegt. .u\-  .  '6 % I:- ..  ..3. .Zusammensetzung gemaB Anspruch
2, wobel: - das' Gewichtsverhaltnis von Komponente A) zu Komponente (B) im
Bereich von 0,6:1,0 bis 09:1 jO liegt;                      I cdas
Verhaltnis von g/l der Komponente (B). zu g-Aq./l der Komponente (C) im
Bereich von 60:1 10          bis 125:1 liegt; - das Verhaltnis von g-Aq.A
der Komponente (C) zu g/l der Komponente (D) im Bereich von 1:38 



bis 1:130 liegt; - das Gewichtsverhaltnis von Komponente (D) zu Komponente
(E) im Berelch von 1:21 bis 1:40 liegt; und 1. : -. :  .6 .   - das
Verhaltnis der Konzentration in gAl von Komponente (E) zu der Konzentration
in M der Komponente (F) im'Bereich von 7000:1 bls 9000:1 Iiegt, wenn
Komponente (F) aus wasserilsii- -. chen Salzen von Molybdansturen oder
Gemischen davon besteht, und im Bereich von 1400:1 bis -.';*w<' ' ' ' ' -
' 1800:1 ilegt, wenn Komponente (F) aus p-Nitrobenzolsulfonsdure,
wasserloslichen Salzen davon oder Gemischen davon besteht. {S,,, 20 . K
ii.-'     4  Zusammensetzung gemB Anspruch 1, wobei Komponente (F) aus der
Gruppe ausgewghit ist, die aus (I). wasserl6slichen Salzen von
Molybdansauren oder Gemischen davon und (ii) p-Nltrobenzolsulfonsau- re,
wasserldslichen Salzen davon und Gemischen. davon besteht, wobei die
Zusammensetzung umfa~t: - 0,05 bis 1 g/i Komponente (A); -~~r.     26     -
0,1 bis 2 gA Komponente (B); - 0,0005 bis 0,05 g-Aq./l Komponente (C); -
0,1 bis 10 g/i Komponente (D); - 3 bis 30 g/l Komponente (E); und -- 0O001
bis 0,1 M Komponente (F), wenn Kcrnponente (F) aus der Gruppe ausgewdhlt
istj die aus 30          p-Nitrobenzolsulfonsaure, wasserl6slichen Palzen
davon und Gemischen davon besteht, und 1-.:.0,00002 bis 0,02 M Komponente
(F), wenn IKomponente (F) aus der Gruppe ausgewahit ist. die aus
wasserloslichen Salzen von MolybdInsduren oder Gemischen davon besteht. 5 .
Zusammensetzung gemrB Anspruch 4 mit elneqn Gehalt an freier Saure im
Bereich von 0 bis 2,0 .   35  . .Punkten, elnem Gesamtsauregehalt im
Bereich von 3 bis 15 Punkten und einem pH-Wert Im Bsreich von^3,0 bis 7,0,
umfassend: - 0,10 bis 0,70 g/l Komponente (A); - 0,2 bis 0,8 g/l Komponente
(B); - 0,001 bis 0,015 g-Aq.A Komponente (C); 40       - 0,5 bis 6 g/l
Komponente (D); - 5 bis 15 g/l Komponente (E); und - 0,001 bis 0,1 M
Komponente (F), wenn Komponente (F) aus der Gruppe ausgewAhlt ist, die aus
p-Nitrobenzolsulfonsaure, wasserldslichen Salzen davon und Gemischen davon
besteht, und 0,00002 bis 0,02 M Komponente (F), wenn Komponente (F) aus der
Gruppe ausgewhilt ist, die 45          aus wasserltslichen Salzen von
Molybdansauren oder Gamischen davon besteht. 6. Zusammensetzung gemal3
Anspruch 5 mit einem Gehalt an lreler Sdure im Bereich von O0O bis 1,5
Punkten, einem Gesamtsduregehalt im Bereich von 5,0 bis 10 Punkten und
einem pH-Wert im Bereich von 4,5 bis 5,2, umfassend: so       - 0,30 bis
0,50 gA Komponente (A); - 0,40 bis 0,70 g/l Komponents (B); - 0,0025 bis
0,0080 g-Aq./l Komponente (C); - 0,5 bis 2,0 g/l Komponente (D); - 7 bis 12
gA. Komponente (E); und ...  :55  - 0,01 bis 0,1 M Komponente (F), wenn
Komponente (F) aus der Gruppe ausgewlhlt ist, die aus p-
Nitrobenzolsulfonsaure, wasserloslichen Salzen davon und Gemischen davon
besteht, und 0,002 bis 0,02 M Komponente (F), wenn Komponente (F) aus der
Gruppe ausgewAhlt ist, die aus wasserl6slichen Salzen von Molybdansauren
oder Gemischen davon besteht. 12    EP O 610 421 Bi            I 11111
111111 1  1 111 7. Verfahren zur Bildung eines Phosphatumwandlungs0berzugs
auf einer aktiven Metalloberflache, wobei -das Verfahren das
In-Kontakt-Bringen der aktiven Metalloberflfche mit einer flUssigen
waBrigen Stoffzu- smernensetzung mit einern Gehalt an freier Slure im
Bereich von 0 bis 2 Punkten, einem Gesamtslu- regehalt im Bereich von 3 bis
15 Punkten und einem pH-Wert im Bereich von 3,0 bis 7,0 umfaBt, -  ::    .
5  welche Wasser umfalt sowie: 



(A) eine wasserl6sliche Komponente, die in wSIBriger Losung 0,05 bis 1,0
g/l gel6ste komplexe Fluoridanionen liefert, die aus der Gruppe aosgewghIt
sind, die aus Fluoroborat .(BF4i, Fluorohafnat -(HfF62-), Fluorosilicat
(SlFr2); FluorotItanat'(TiF62-), Fluorozirconat (ZrFe2-) und Gemischen
davonr besteht; 10       (B) eine wasserl6sliche Komponente, die in
waBriger L6sung 0,1 bis 2,0 gAl st6chiometrische Aquivalente als Fluoratome
von lonen liefert, die aus der Gruppe ausgewghlt sind, die aus Fluorid
(F-), Bifluorid (HF2-) und Gemischen davoWbesteht; (C) 0,0005 bis 0,05
g-AqlI elner Komponente, die ein wasserl6sliches eisenchelatisierendes
Mittel ist und aus MolekUlen ausgewghIt ist, von denen Jedes wenigstens
zwel Strukturelnhelten enthilt, 15       die aus der Gruppe ausgew~hlt
sind, die aus -COOH, -OH und Gemischen davon besteht; (D) 0,1 bis 10 gA,
gemessen als st6chiometrisches Aquivalent von Hydroxylamin, einer
wasserl6sli- chen Komponente, die eine Quelle fUr gelostes Hydroxylamin
ist; (E) 3 bis 30 gA gel6ste Phosphationen; und * -                  (F)
0,0001 bis .0,1 M gel6ste Oxidationsmittel, die aus der Gruppe ausgewahit
sind, die aus 20       nitroaromatischen  organischen  Verbindungen,
Molybdationen  mit der aligemelnen  Formel MonOc3n+1\, wobel n elne
positive ganze Zahl ist, Wolframationen und Gemischen davon besteht, wobei
die flUssige waBrige Stoffzusammensetzung nicht mehr als 0,9 g/l aller
lonen Zn2+, Ni2+, Mn2+, Co2+, Cu2+, Fe2+, Ca2+, Mg2+ und aller
Metalikationen mit einer Wertigkeit von 3 oder hoher enthlit. 25  8
Verfahren gemaB Anspruch 7, wobei der gebildete PhosphatumwandlungsUberzug
eine Flachendichte *;;             im Bereich von 10 bis 1600 mg/M2 hat. 9.
Verfahren gem9B Anspruch 7 oder 8, wobei Komponente (F) aus der Gruppe
ausgewghlt ist, die aus (i) wasserl6slichen Salzen von Molybdfnsauren oder
Gemischen davon und (ii) p-Nitrobenzolsulfonsgure, 30     wasser6slilchen
Salzen davon und Gemischen davon besteht, und die flUssige wlBrige
Stoffzusammen- .:.....          setzung umfaet: - 0,05 bis 1 gAl Komponente
(A); ,i'"4!1'.fi:  .<    '  - 0,1 bis 2 g/l Komponente (B); -             -
0,002 bis 0,02 g-Aq./l Komponente (C); 35       - 0,1 bis 10 g/l Komponente
(D); - 3 bis 30 gA Komponente (E); - 0j001 bis 0,1 M Komponente (F), wenn
Komponente (F) aus der Gruppe ausgewAhIt ist, die aus
p-Nitrobenzoisulfonsaure, wasserl6slichen Salzen davon und Gemischen davon
besteht, und 0,0002 bis 0,02 M Komponente (F), wenn Komponente (F) aus der
Gruppe ausgewahlt ist, die aus 40          wasserloslichen Saizen von
Molybdansauren oder Gemischen davon besteht; und - 30 bis 60 g/l einer
Komponente aus Tensiden, umr das Reinigen der MetallobefflAche zu f6rdern.
10. Verfahren gemaB Anspruch 9, wobei die flUssige waBrige
Stoffzusammensetzung einen Gehalt an freier Sgure im Bereich von 0,2 bis
1,0 Punkten, einen Gesamtsduregehalt im Bereich von 6,0 bis 9 Punkten 45
und einen pH-Wert im Bereich von 4,5 bis 5,2 besitzt und urnfaBt: - 0,30
bis 0,50 g/l Komponente (A); - 0,40 bis 0,70 g/l Komponente (B); - 0,0025
bis 0,008 g-Aq.A Komponente (C); - 0,5 bis 2,0 g/l Komponente (D); so
- 7 bis 12 gA Komponente (E); und - 0,001 bis 0,01 M Komponente (F), wenn
Komponente (F) aus der Gruppe ausgewlhIt ist, die aus
p-Nitrobenzolsulfonsgure, wasserl6slichen Salzen davon und Gemischen davon
besteht, und 0,002 bis 0,02 M Komponente (F), wenn Komponente (F) aus der
Gruppe ausgewfhlt ist, die aus wasserloslichen Salzen von Molybdgnsguren
oder Gemischen davon besteht. 13    EP 0 610 421 BI    .           111111
111111  11111111111 * C   L   N   S * Revendications .1  Composition
aquouse liquide de matiere, comprenant de lPeau et (..A). un composant
hydrosoluble fournissant en solution aquouse des ions fluorure complexes
choisis 



dans le groupe constitue par le fluoborate (BF4-2), le fluohafnate (HF6-2),
le fluosilicate (SIF-2)1 le fluotitanate (TF6-2), le fluozirconate
(ZrFs,2), et leurs m6langes; (B) un composant hydrosoluble fournissant eyi
solution aqususe des ions chodsis dans le groupe constitu6 par le fluorure
(F-), bifluorure (HF2-) et leurs m6langes; 10       (C) un composant
d'agent chelatant le for hydrosoluble choisi parmi les molecules dont
chacune contient au moins deux 6lments choisis dans le groupe constitue par
-COOH, -OH, et. leurs m langes; (D) source de composant hydrosoluble
d'hydroxylamine dissoute en solution aqueuse; (E) source hydrosoluble
d'ions phosphate dissous, .. W:'215  (F) composant hydrosoluble fournissant
en solution aqueuse des agents oxydants dissous choisis dans le groupe
constitue par les composes organiques nitroaromatiques, des ions molybdate
ayant la formule g~nerale MoODOCn+1_2, dans laquelle n est un nombre entier
positifi des Ions tungstate et i-,,   :           leurs melanges; dans
laquelle la concentration de lun quelconque de Zn+2, NI+2 Mn+2, Co+2, Cu+2
Fe+2 Ca+2, Mg+2, et 20     de tout cation metallique ayant une valence de 3
ou superieure dans la composition, no depasse pas 0,9 g/L _'.-..:.:2.
.Composition selon la revendication 1, dans laquelle le composant (F) est
choisi:dans le:groupe * .;       constitu6 par (i) les sels hydrosolubles
des acides molybdiques ou leurs m6langes et (ii) I'acide de p- 25
nltrobenzbne sulfonique, ses sels hydrosolubles et leurs melanges; et - le
rapport on poids entre le composant (A) et le composant (B) se situe dans
la plage de 0,3:1,0 A 1,6:1,0; ,.- .   a       ; - .Is le rapport de g/L
entre le composant (B) et g-eq/L du composant (C) se situe dans la plage de
1,5:1 i 300:1; 30        - le rapport de g-eq/L entre le composant (0) et
g/L du composant (D) se situe dans la plage de ;m>'  . :.      . .  .-  .
1:6 a  1:320;             t gz em - .... : - le rapport en polds entre le
composant (D) et le composant (E) se situe dans la plage de 1:8 a 1:80; et
- Ie rapport de concentration en g/L.entre le qomposant (E) et la
concentration en M du composant (F) so situe dans la plage de 2000:1 a
20.000:1. @.p-'.      3  Composition selon la revendication 2, dans
laquelle: - le rapport en poids entre le composant (A) et le composant (B)
se situe dans la plage de 06,:1 A ,0,9:1,0; '  40         - le rapport de
g/L entre le composant (B) et g-eq/L du composant (C) se situe dans la
plage de * --. .    .   60:1 a 125:1; - Ie rapport de g-eqlL entre le
composant (C) et g/L du composant (D) se situe dans la plage de :1:38 a
1:130; ;   .        - le rapport en poids entre le composant (D) et le
composant (E) se situe dans la plage de 1:21 a 45          1:40; et e- I
rapport de la concentration en g/L entre le composant (E) et la
concentration en M du composant (F) se situe dans la plage de 7000:1 a
9000:1 si le composant (F) est constitue de sels hydrosolubles des acides
molybdiques et de lours melanges et se situe dans la plage de 1400:1 A
1800:1 si le composant (F) est constitud d'acide p-nitrobenzbne sulfonique,
de see sels 50          hydrosolubles ou de leurs m6langes. 4. Composition
:selon la revendication 1, dans laquelle le composant (F) est choisi dans
lI groupe constitud par (i) des sels hydrosolubles des acidds molybdiques
et de leurs melanges et (ii) de Ilacide p-nitrobenzbne sulfonique, ses sels
hydrosolubles et lours mdlanges, cette composition comprenant: '- .- 55  -
de 0,05 a 1 g/L du composant (A); - de 0,01 & 2 g/L du composant (B); - de
0,0005 & 0,05 g-eq/L du composant (C); - de 0,1 a 10 g/L du composant (D);
14 2 "ef~........    



EP 0 610 421 B1        j lfl1 huB liii Bill 11111 - de 3 a 30 gIL du
composant (E); et - de 0,0001 a 0,1 M du composant (F) si le composant (F)
est choisi dans le groupe constitu6 par I'acide p-nftrobenzbne sulfonique,
ses sels hydrosolubles et leurs melanges et de 0,00002 .a.0,02 M du
composant (F) si le composant (F) est choisi dans le groupe constitu6 par
les sels hydrosolubles des acides molybdiques et de leurs m6langes. -:.
5.- Composition selon la revendication 4 qui possbde une teneur en acide
libre dans la plage de 0-a 2,0 points; une teneur en acide total dans la
plage dOe 3 . 15 points et un pH dans Ia plage de 3,0 a 7,0 et qui
comprend: 10       - de 0,10 a 0,70 g/L du composant (A); - de 0,2 a 0,8
g/L du composant (B); - de 0,001 a 0,015 g-eq/L du composant (C); - de 0,6
& 6 g/L du composant (D); - de 5 & 15 g/L du composant (E); et 75       -
de 0,0001 & 0,1 M du composant (F) si le composant (F) est choisi dans le
groups constitue par l'acide p-nitrobenzbne sulfonique, ses sels
hydrosolubles et leurs melanges et de 0,00002 & 0,02 M du composant (F) si
le composant (F) est choisi dans le groupe constitue par les sels
hydrosolubles des acides molybdiques et de leurs melanges. 20  6.
Composition selon ia revendication 5 qui ayant une teneur en acide libre
dans la plage de 0,0 a 1j5 points; une teneur en acide total dans la plage
de 5,0 d 10 points et un pH dans la plage de 4,5 a 5,2 et qui comprend: -
de 0,30 a 0,50 g/L du composant (A); - de 0,40 A 0,70 g/L du composant (B);
25       - de 0,0025 a 0,0080 g-eq/L du composant (C); - de 0,5 a 2,0
g/L.du composant (D); - de 7 & 12 g/L du composant (E); et - de 0,01 & 0,1
M du composant (F) si le composant (F) est choisi dans le groups constitue
par l'acide p-nitrobenzbne sulfonique, ses sels hydrosolubles et leurs
melanges et de 0,002 a 0,02. M 30          du composant (F) si le composant
(F) est choisi dans le groups constitue par. les. sels hydrosolubles des
acides molybdiques elide leurs m~langes. 7. Proc6de pour la formation d'un
rev8tement de conversion phosphate sur une surface metallique active, co
proc~d6 comprenant la mise en contact de la surface metalllque active avec
une composition 35     aquouse liquida de matibre qui presente une teneur
en acide libre dans la plage de 0 a.2 points, une teneur en acide total
dans la plage de 3 A 5 points et un pH dans ia plage de 3,0  . 7,0 et qui
comprend de l'eau et (A) un composant hydrosoluble fournissant en solution
aqueuse de 0,05 a 1,0 g/L d'anions fluorure complexes dissous choisis dans
le groupe constitue par le fluoborate (BF4-2), le fluohafnate (HF6 2), ->
40        le fluosilicate (SIFs-2)l le fluotitanate (TIF6-2), le
fluozirconate (ZrF6-2), et leurs m~langes; (B) un composant hydrosoluble
fournissant en solution aqueuse de 0,1 & 2,0 g/L d'6quivalents
stoochiom6triques en tant qu'atomes fluor d'ions choisis dans le groupe
constitu6 par le fluorure (F-), bifluorure (HF2-) et leurs melanges; (C) de
0,0005 & 0,05 g-eq/L d'un agent ch6latant le fer hydrosoluble choisi parmi
les molecules dont 45       chacune contient au molns deux 6lements choisis
dans Ie groupe constitu6 par -COOH, -OH, et leurs melanges; (D) de 0,1 A 10
g/L, mesur6 comme 6quivalent stoechiorn6trique d'hydroxylamine d'une source
de composant hydrosoluble d'hydroxylamine dissoute; (E) de 3 a 30 g/L
d'ions phosphate dissous, 560      (Fj de 0,0001 A 0,1 d'agents oxydants
dissous choisis dans le groups constitu par les composes organiques
nitroaromatiques, des ions molybdate ayant la formule generale
Mo.O(sn+1)-2, dans laquelle n est un nombre entier positif, des ions
tungstate et leurs m6langes; cette composition aqueuse liquida de matiere
ne contenant pas plus de 0,9 g/L de l'un quelconque de Zn+2, Nl+2, Mn+2,
Co+2, Cu+2, Fe+2, Ca+2, Mg+2, et de tout cation metallique ayant une
valence de 3 ou 55     sup6rieure. 8. Proc6d6 selon la revendication 7,
dans leque) le rev~tement de conversion phosphate form6 a une densit6 de
surface dans la: plage de 10 a 1.600 gm/M2. 
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selon la revendication 7 ou 8, dans loquel le composant (F) est choisi dans
le groupe constitu6 *:par.(i) les sels hydrosolubles des acides molybdiques
et de leurs m~langes et (ii) de l'acide p- :: '         nitrobenzene
sulfonique, ses sels hydrosolubles et leurs melanges, et la composition
aqueuse liquide de matiere comprend: ;  .s   - de 0,05 a 1 g/L du composant
(A); - de 0,01 a 2 g/L du composant (B); -.: ..            - de 0,0002 a
0,002 g-eq/L du composant (C); - de 0,1 N 10 g/L du composant (D); :* E
- de 3 a 30 g/L du composant (E); et 10       - de 0,001 a 0,1 M du
composant (F) si le composant (F) est choisi dans le groupe constitu6 par
I'acide p-nitrobenzbne sulfonique, ses sels hydrosolubles et leurs m6langes
et de 0,0002 a 0,02 M du composant (F) si le composant (F). est choisi dans
le groupe constitu6 par les sels hydrosolubles des acides molybdiques ou db
leurs m6langes; et - de 30 a 60 g/L d'un composant d'agent tensioactif pour
promouvoir le nettoyage de la surface 15          m6tallique. 10. Proc6d6
selon la revendication 9, dans iequel la composition aqueuse liquide de
matibre a une teneur en acide libre dans la plage de 0,2 A 1,0 points! une
teneur en acide total dans la plage de 6,0 A 9 points et un pH dans la
plage de 4,5 & 5,2 et comprend: 20       - de 0,30 a 0,50 g/L du composant
(A); .: * ~            - de 0,40 a 0,70 g/L du composant (B); - de 0,0025 a
0,008 g-eq/L du composant (C); - de 0,5 a 2,0 g/L du composant (D); - de 7
a 12 g/L du composant (E); et ;  25  - - is -  - de 0,001 a 0,01 M du
composant (F) si le composant (F), est choisi dans le groupe. constitu6 par
I'acide p-nitrobenzene sulfonique, ses sels hydrosolubles ot leurs melanges
et de 0,002 a 0,02 M du composant (F) si le composant (F) est choisi dans
le groupe constitu6 par les sels hydrosolubles des acides molybdiques et de
leurs melanges. ! t""' .....' : 30 35 M 40 45 1 6    


