
EP 0374 772 B1 Description This invention relates to the use of liquid,
usually aqueous, solutions or dispersions in which active metal surfaces of
inserted objects are coated with an adherent polymer film that increases in
thickness the 5  longer the metal object remains in the bath, even though
the liquid is stable for a long time against spontaneous precipitation or
flocculation of any solid polymer, in the absence of contact with active
metal. Such compositions are commonly denoted in the art, and in this
specification, as "autodeposition" compositions, dispersions, emulsions,
suspensions, baths, solutions, or a like term. Autodeposition is often
contrasted with electrodeposition, which can produce very similar adherent
films but requires that metal or 10  other objects to be coated be
connected to a source of direct current electricity for coating to occur.
U. S. Patent 3,592,699 is one of the early basic patents on autodeposition.
It teaches autodeposition baths generally containing an appropriate polymer
latex, an appropriate amount of a soluble oxidizing agent such as hydrogen
peroxide or dichromate ion, fluoride ions, and sufficient acid to keep the
pH within the range of about 2.5 - 3.5. 15     By the methods taught in
this patent, very good quality coatings can be applied from a freshly
prepared solution, without undue amounts of metal loss from the metal
surfaces coated. However, it has been found that solutions formulated
according to the teachings of this reference during prolonged use can
accumulate substantial amounts of dissolved iron then used, as they usually
are, to coat steel or other iron alloys. This accumulation of iron in a
composition used for autodeposition, in the absence of any additional
constituents 20 that can moderate the effect of the soluble iron, promotes
still more rapid dissolution of newly exposed metal surfaces to be coated,
and eventually the operation of the solution ceases to be satisfactory. An
early manifestation of the problem is a reduction in the thickness of the
coatings from the levels previously achieved in the same amount of time,
and often the formation of rust on the objects that should be coated. If
the buildup or iron in the autodeposition composition is allowed to
continue, the composition may 25 flocculate, coagulate, or gel. Also, the
rate of attack on inserted metal objects to be coated may become so high as
to cause excessive loss of size of the objects during coating. One method
of avoiding some of these difficulties associated with prolonged use of the
solutions taught by U. S. 3,592,699 is taught by U. S. Patent 4,411,937 of
October 25, 1983. This teaches, in general terms, that soluble ferric ion
may be used in lieu of other oxidants in the autodeposition baths,
preferably with 30  hydrofluoric acid. Such baths generally dissolve iron
from the objects to be coated more slowly than those without ferric ions in
solution, but eventually this type of bath also suffers deterioration from
prolonged use. A method of retarding the deterioration of baths initially
containing fluoride ions was taught in U. S. Patent 4,186,219 of Jan. 29,
1980. In essence, this method consists of monitoring the redox potential of
the autodeposition solution with the aid of an inert electrode such as
platinum immersed in the solution and 35  monitoring the concentration of
HF with the aid of another instrument described in U. S. Patent 3,329,587
and sold commercially as the Uneguard[err] Meter 101, replenishing HF
whenever its concentration as indicated by the 101 Meter falls below a
certain level, and adding an oxidant such as hydrogen peroxide to the
solution whenever the redox potential falls below a certain level.
Potentials of at least 300 millivolts (mv), as measured between a platinum
and a calomel electrode, were taught as preferable. 40     US-A-3 791 431
refers to acidic aqueous coating compositions containing an organic
coating-forming material form coating on metallic surfaces which are
immersed therein. The coating composition tends to become unstable as a
result of the buildup of metallic ions in the composition. The coating
composition is stabilized by removing the metallic ions from the
composition or rendering them ineffective for causing the composition to
become unstable. It is stated that the compositions tends to become
unstable as the ferric 45 iron concentration exceeded about 1.5 g/l. It has
now been found that autodeposition baths of generally conventional
composition, initially without substantial amounts of dissolved iron, can
advantageously be operated in two stages when used to deposit coatings on
iron and iron alloy objects. During the first stage, sufficient dissolved
oxidant is maintained in the bath to maintain the redox potential of the
autodeposition bath, which can be measured by the voltage 



50  developed between a platinum electrode immersed in the bath and any
reference electrode of known potential, which can be connected to the bath
via any of several types of conventional salt bridges, at a level of at
least 425 mv more oxidizing than a Ag-AgCl (sat'd) electrode. The first
stage of the process according to the invention is ended when the
concentration of iron in the solution has reached a specific level,
preferably 1.5 grams per liter (g/l). In the second stage, the level of 55
soluble oxidant is reduced, so that the redox potential of the solution is
maintained at no more than 375 mv more oxidizing than Ag-AgCI (sat'd). This
is generally accomplished by reducing the rate of addition of soluble
oxidant, such as hydrogen peroxide, to the autodeposition bath from the
first to the second stage of operation. 2    EP 0374772 B1 It should be
noted that it is not necessary actually to measure the oxidizing potential
of the solution at all times in order to practice the invention. Once
operating conditions, such as a rate of addition of oxidant per unit area
of metal treated, that will produce an appropriate oxidizing potential have
been established, the invention may be practiced by using such operating
conditions, without the necessity of repeating the actual 5  potential
measurements by which suitable operating conditions were established.
Similarly, the iron content need not necessarily be explicitly measured
each time the oxidizing potential of the bath is changed in accordance with
the invention, when prior experience has shown that the use of the bath up
to the point of change has actually produced the requisite iron content. By
means of the control features of this invention, the adverse consequences
associated in the prior art 10  with the use of autodeposition bath
compositions without any substantial amount of dissolved ferric iron can be
avoided, without the need to provide expensive ferric compounds such as
ferric fluoride in making up the initial autodeposition solutions. Long
life of these solutions even during heavy use is also achieved. Polymer
dispersions, pigments, and other ingredients that will constitute the
preponderance of the coatings to be formed according to this invention can
be selected from among any of those generally 15  known in the prior
autodeposition art. Non-limiting examples of suitable polymers are given in
column 3 lines 24 - 50 of U. S. Patent 4,411,937, and column 7 lines 23 -
63 of the same patent give examples of optional ingredients such as
pigments, coalescing agents, and surfactants or wetting agents. Additional
non- limiting examples are described in column 3 line 53 to column 4 line
48 of U. S. Patent 4,186,219. All these passages are hereby incorporated
herein by reference. 20     A preferred constituent of the autodeposition
baths used according to this invention is a latex made by copolymerizing
(a) between 45 and 99 weight percent (hereinafter "w/o") of vinylidene
chloride, (b) between 0.5 and 30 w/o of a relatively hydrophilic
ethylenically unsaturated monomer that has a solubility of at least 1 w/o
in each of water and vinylidene chloride at the temperature of
polymerization, and (c) from 0.1 to 5 w/o of monomers selected from
sulfonic acids and salts thereof having the formula R - Z - [err] - [err] -
25  M, wherein R is either a vinyl or an a-substituted vinyl radical; Z is
a difunctional linking group that will activate the double bond present in
R, e.g., a ketone, ester, or amide linkage; n is an integer between 1 and
4, and M is a cation. U. S. Patent No. 3,617,368 gives additional examples
and details about preparation of such copolymer latexes. An acid is used in
the baths according to this invention to maintain a sufficiently low pH for
dissolution 30  of the objects to be coated at a suitable, fairly low rate,
so as to produce enough metal ions to effect a coating of the objects
without excessively changing their dimensions. Typical, non-limiting
examples of acids that can be used are acetic, formic, chloroacetic,
trichloroacetic, sulfuric, nitric, phosphoric, hydrochlo- ric, and
hydrofluoric acids. Hydrofluoric acid is strongly preferred. In the process
according to this invention, metal substrates to be coated are brought into
contact with 35  the autodeposition bath under suitable conditions of
temperature and time, the latter generally varying 



between fifteen seconds and ten minutes. The thickness of the coating
formed increases with the time of contact, and for most typical industrial
applications, a contact time of thirty seconds to five minutes will
generally be effective. The process according to the invention can be
operated within a wide range of temperatures, with an 40  operating
temperature between [err] and 35  C normally preferred and an operating
temperature at a comfortable ambient temperature for humans, such as 15 -
[err] generally most preferred, primarily for reasons of economy in
minimizing the need for heating or cooling equipment to be used with the
process. Generally a modest change in the temperature of operation will not
require any significant alteration of treating time or bath compositions.
45     Contact between the metal substrate to be treated and the
autodeposition bath composition to be used in this invention can be
effected by any of the normal methods such as spray, flow coating, or
immersion, with the latter generally preferred. After contact for an
appropriate time to produce an adherent coating of the desired thickness on
the substrate, conventional subsequent processing steps are used. These are
described in general terms 50  between line 28 of column 5 and line 23 of
column 6 of U. S. Patent 4,411,937, Any oxidizing agent may be used in the
process according to this invention, provided that it has sufficient
oxidizing power and solubility to provide the required redox potential as
specified for the process and that neither the oxidizing agent itself, nor
any product formed in the autodeposition bath by reducing it, causes
coagulation or other destabilization of the autodeposition bath.
Non-limiting examples of suitable 55  oxidizing agents include dichromates,
permanganates, persulfates, perborates, nitrates, and hydrogen peroxide,
with the latter preferred. It is preferred to make up all autodeposition
bath compositions used in this invention with deionized, distilled, or
otherwise purified water to assure exclusion of polyvalent metal ions,
which can easily be 3    EP 0374772 B1 present in typical industrial water
supplies in sufficient concentrations to imperil the stability of the
latexes normally used in the bath. The operation of the invention may be
further appreciated from the following working examples. A preliminary
study was made to determine the rate of film formation at various
concentrations of acid 5  and soluble oxidizer that could be suitable for
the initial stage of the process according to this invention. For this
study, baths were prepared from the following ingredients:
Autophoretic[err] Chemical 861 ("AC-861")  96 grams 10
20 weight % HF in water             X milliliters 30 weight % H202 in
waterY milliliters Deionized water to make one liter total. 15  AC-861
(Paint Concentrate) is available from the Parker + Amchem Division of
Henkel Corporation, USA; the polymer in it is made by copolymerizing (a)
between 45 and 99 w/o of vinylidene chloride, (b) between 0.5 and 30 w/o of
an ethylenically unsaturated monomer that has a solubility of at least 1
w/o in each of water and vinylidene chloride at the temperature of
polymerization, and (c) from 0.1 to 5 w/o of monomers selected from
sulfonic acids and salts thereof having the formula R - Z - [err] - [err] -
M, wherein R is either a vinyl or an [err]-substituted vinyl radical; Z is
a difunctional linking group that will activate the double bond present in
R, e.g., a ketone, ester, or amide linkage; n is an integer between 1 and
4, and M is a cation. This latex also contains an alkylated diphenyl ether
disulfonate surfactant and carbon black pigment, the latter to the extent
of about 3 w/o of the solids in the product. The values of X and Y for the
various baths are given in Table 1 below. A sample of steel having a total
surface area of 929 cm2 was immersed in 25 each bath for a total of 1.5
minutes, then removed, allowed to hang for about one minute in the open
air, 



rinsed with tap water for thirty to sixty seconds, rinsed with an ammonium
bicarbonate solution, and dried in an oven at about [err]  for about twenty
minutes. The film thickness was then measured. The results are shown in
Table 1. Table 1 30 FILM THICKNESS ACCUMULATION RATE AS A FUNCTION OF
CONCENTRATIONS OF ACID AND OXIDANT IN AUTODEPOSITION BATH X
Y                  Film Thickness, Microns 35  (= ml of 20 % HF per Liter
of Bath) (= ml of 30 % H202 per Liter of Bath)  [err] 5
0                          1 5                              1
12.7 5                              2                          15.5 40
5                               3                          18.0 5
4                          20.3 5                              5
22.4 0                              2                          13.7* 1
2                          48* 45                 2
2                          16.5 3                              2
17.8 4                              2                          15.7 5
2                          15.7 Note for Table 1: All the films formed were
smooth and continuous except those marked with an asterisk. 50 Based on the
data in Table 1, a value of 2.5 for X and 2.0 for Y was chosen as likely to
provide a rate of film buildup that would not be overly sensitive to small
changes in concentration of either the acid or oxidizer components and
would not produce an undesirably high etch rate of the metal substrates to
be 55 coated. Accordingly, a bath with the same concentrations as would be
obtained by using these values of X and Y in the composition table shown
above was prepared and used for a protracted test of operation of a process
according to this invention. During this test, the redox potential of the
solution was continually monitored by measuring the potential difference
between a smooth, clean platinum electrode immersed in 4    EP 0 374 772 B1
the bath and a silver-saturated silver chloride electrode that was
electrically connected to the bath via a porous junction made from wood and
filled with a gelled electrolyte (a Leeds & Northrup Model 007351 Reference
Electrode). The hydrofluoric acid concentration was sampled at intervals by
removing a small portion of the bath and testing it in a Lineguard[err]
Meter 101, then returning the sample to the bath. Other 5 samples were
withdrawn from the bath at intervals and used to measure iron concentration
and total dissolved solids. These samples were not returned to the bath,
but their volume was small and was eventually compensated by the additions
of reagents consumed during operations, all of which were added in
solutions containing considerable water. A succession of steel samples,
each having the same surface area, were immersed in the bath, which 10 was
kept at ambient temperature of about [err], for a residence time of 1.5
minutes each. At least two samples were used during each interval. One
sample during each interval was then withdrawn from the bath, conditioned
in air, rinsed, and subsequently treated as already described for the
preliminary measurements, including a measurement of film thickness. One
other sample from the same interval, which had been accurately weighed
before being inserted into the bath, was removed from the bath, immediately



15 plunged into water, scrubbed with a soft implement to remove any
remaining film, and again accurately weighed after normal rinsing and
drying, to determine the amount of metal lost during the period of
autodeposition. At certain points during the tests, various amounts of
replenishment latex, acid, and/or oxidizer were added, as described in
detail in Table 2 and the discussion following it. 20 25 30 35 40 45 50 55
5    EP 0374772 B1 Table 2 QUANTITATIVE DATA DURING PROTRACTED OPERATION OF
PROCESSES ACCORDING TO THE INVENTION Int- Redox  101  Weight Dissolved Etch
Film  Replenishment er-  Poten- Meter  %      Iron in  Rate Thick- Added by
End val   tial, Read- Total Bath. g/l (mg/  ness, of Interval, No. Milli-
ing Solids               [err]/   [err]   Milliliters volts         in
sec)        per Liter of 10                        Bath
Bath Volume: LAT ACD  OXI 0.3   504    300    4.7  < 0.01    7.9  14.5  -
-   - 15     1     530    235    4.5    0.07    6.7  14.5 11  0.8   - 2
533    300    4.8    0.15    6.6  14.7  4  0.7   - 3     533    330    4.7
0.23    6.3  13.2  8   -    - 4     536    280    4.8    0.30    9.0  12.7
4  0.2   - 20     5     532    270    4.8    0.38    3.3  13.0  6  0.2   -
6     500    275    4.8    0.41    1.7  12.4  4  0.4   - 7     475    280
nm       0.42    2.0  12.2  4  0.2   2 8     535    360    4.8    0.49
9.5  15.7  4  0.2   - 25     9     532      nm   nm       0.61    7.6  15.7
4  0.2   - 10    532    260    4.6    0.68    5.3  14.7  8  0.2   - 11
520    245    4.8    0.70    3.0  14.0  6  0.4   - 12    498    240    4.8
0.71    3.5  12.7  4  0.4   2 30 13    525    330    4.8    0.86   10.4
15.7  4   -   0.33 14    530    310    4.8    0.86   10.1  15.7  6  0.5
0.33 15    523    250    4.8    0.94    5.0  15.7  4  0.4  0.33 35     16
521    280    4.7    0.98    4.2  16.5  6  0.2  0.33 17    531    250
4.9    1.05    8.2  16.8  4  0.4  0.33 18    342    260    4.9    1.06
5.0  14.0  4  0.2  0.33 19    495    280    4.9    1.07    2.3  13.0  6
0.2  0.33 



20    508    270    4.8    1.12    3.4  13.0  4  0.2   - 21    303    290
4.9    1.14    4.2  12.2  4  0.4  0.05 22    276    350    4.8    1.21
4.4  12.4  4   -   0.11 23    278    330    4.9    1.24    5.4  11.7  2
0.2  0.10 45 24    273    340    4.9    1.27    4.7  11.4  4    - 2.11 25
531    305    4.7    1.34    8.0  14.2  6   -    - 26    527    240    4.8
1.42    6.1  14.5  4  0.6   - 50     27    361    245    4.8    1.45    8.9
14.7  4  0.6   - 28    272    365    4.9    1.45    5.4  12.4  4  0.14  -
55 6    EP 0 374 772 B1 Table 2 Continued Int- Redox 101 Weight Dissolved
Etch Film Replenishment er-  Poten- Meter  %                   Iron in
Rate Thick- Added by End 5  val   tial, Read- Total Bath, g/l  (mg/  ness,
of Interval, No.  Milli-  ing Solids
[err]/    [err]  Milliliters volts               in
sec)              per Liter of Bath
Bath Volume: LAT ACD OXI 29    274    325    4.8    1.47    5.6  10.9  4
0.20 0.15 30    345    320    4.9    1.53    4.8  11.9  4  0.20 0.15 15
31       336        335        4.9        1.61         7.0    12.7    4
0.24  0.16 32    326    330    5.0    1.64    6.4  13.2  4  0.20 0.17 33
339    335    4.8    1.65    8.2  12.2  4  0.20 0.20 20    34       334
335         4.9        1.70        5.2    12.7    -         -       - Notes
for Table 2 1.   During each interval, 929 [err] of steel surface was 25
immersed in the bath. 2.   In  the  replenishment  column headings,  LAT
is  an abbreviation for AC-861 Paint Concentrate; ACD is an 30
abbreviation for 20 weight % HF solution in water; and OXI  is  an
abbreviation  for  30 weight  % hydrogen peroxide solution in water. In the
table entries, "- 35          " stands  for no addition and "nm"  stands
for "no measurement made". 40     In the first twelve intervals shown in
Table 2, the amounts indicated in the Replenishment column were added at
the end of the interval shown. During intervals 13 through 19, however, the
oxidant replenishment was added continuously throughout the interval, in an
effort to keep the redox potential as nearly constant as possible. As shown
by the entries in the Redox Potential column, this effort was generally
successful, except in the eighteenth interval, when an unexplained drop,
which may represent simply experimental 45 error, occurred. In the
twentieth interval, replenishment of oxidant was deliberately diminished
substantially, to let the redox potential fall. The redox potential
remained below 310 mv from the 21st to the end of the 24th interval, when a
large amount of oxidant was added to bring the potential above 500 mv
again. The redox 



potential remained above 500 mv for the 26th interval but was below 300 mv
again by the 28th interval, as 50 no more oxidant was added in this period.
Beginning in the 29th interval, additions of oxidant were resumed, at a
rate intended to keep the redox potential in the range 330 - 350. This
effort was successful, as shown in the Table. The rate of increase of iron
in the bath was noticeably lower during intervals when the redox potential
was always below 375 mv. 55      All the panels coated during the operation
of the process described in Table 2, except those deliberately post treated
to remove the coating, had good corrosion resistance as measured by a
conventional neutral salt spray test procedure. 7    Claims 1. A method of
operating an autodeposition bath, comprising the steps of: (a) providing a
bath comprising (i) stable, autodepositable polymer, (ii) acid in
sufficient quantity to - 5        maintain the pH of the bath at not more
than 4, (iii) a soluble oxidant in sufficient quantity to maintain the
redox potential of the bath at least 425 mV more oxidizing than a
silver-saturated silver chloride electrode, and (iv) a concentration of
soluble iron less than a specific value; (b) contacting the bath provided
in step (a) with ferriferous active metal surface, so as to cause
autodeposition of polymer thereon and to cause the concentration of soluble
iron in the bath to 10       increase, while simultaneously maintaining the
redox potential of the bath at least 425 mV more oxidizing than a
silver-saturated silver chloride electrode, until the concentration of
soluble iron in the bath exceeds said specific value; and (c) contacting
the bath, after completion of step (b), with additional amounts of
ferriferous active metal surface, so as to cause autodeposition of polymer
on the active metal surface from the bath 15       while it has a redox
potential not more than 375 mV more oxidizing than a silver-saturated
silver chloride electrode, wherein the average rate of increase of soluble
iron in the bath, per unit area of active metal coated, during step (c) of
the process is less than during step (b). 20  2. A process according to
claim 1, wherein the rate of autodeposition film thickness formation on the
active metal surface contacted with the bath during the process is between
11 and 23 [err] (microns) per 90 seconds of exposure of metal to the bath.
3. A process according to claim 1 or 2, wherein said autodeposition bath
contains a sufficient quantity of 25     hydrofluoric acid to yield a
reading between 240 and 365 milliamps on a Lineguard[err] 101 meter during
the operation of the process. 4. A process according to claims 1 to 3,
wherein the soluble oxidant is predominantly hydrogen peroxide. 30  5. A
process according to claims 1 to 4, wherein the bath polymer predominantly
comprises copolymers of (a) between 45 and 99 weight % of vinylidene
chloride, (b) between 0.5 and 30 weight % of an unsaturated monomer that
has a solubility of at least 1 weight % in each of water and vinylidene
chloride at the temperature of polymerization, and (c) between 0.1 and 5
weight % of monomers selected from sulfonic acids and salts thereof having
the formula R - Z - [err] - [err] - M, wherein R 35     is either a vinyl
or an a-substituted vinyl radical, Z is a difunctional linking group that
will activate the double bond present in R, n is an integer between 1 and
4, and M is a cation. 6. A process according to claim 5, wherein the
autodeposition bath comprises between 3 and 6 w/o of polymer solids,
between 0.2 and 0.4 w/o of pigment solids, and between 0.3 and 0.8 w/o of
HF, and 40     said specific value of iron concentration is 1.5 g/l.
PatentansprUche 1. Verfahren zum Betreiben eines selbstabscheidenden Bades,
umfassend die Stufen: 



45       a) Bereitstellen eines Bades, umfassend (i) stabiles
selbstabscheidendes Polymer, (ii) Siure in ausreichender Menge, um den
pH-Wert des Bades bei nicht mehr als 4 beizubehalten, (iii) ein l8sliches
Oxidationsmittel in ausreichender Menge, urn das Redox-Potential des Bades
um wenig- stens 425 mV starker oxidierend zu belassen als eine
silbergeslttigte Silberchlorid-Elektrode und (iv) eine Konzentration an
loslichem Eisen, die geringer als ein spezifischer Wert ist; 50        b)
In-Kontakt-Bringen des in Stufe (a) bereitgestellten Bades mit einer
eisenhaltigen, aktiven Metalloberflrche, um so darauf Selbstabscheidung des
Polymers zu verursachen und um eline Konzentrationszunahme des l6slichen
Eisens in dem Bad zu verursachen, wahrend gleichzeitig das Redox-Potential
des Bades urn wenigstens 425 mV starker oxidierend gehalten wird als eine
silbergesattigte Silberchlorid-Elektrode, bis die Konzentration des
loslichen Eisens in dern Bad 55        diesen spezifischen Wert Ubersteigt
und c) In-Kontakt-Bringen des Bades nach der Vervollstindigung der Stufe b)
mit zusatzlichen Mengen an elsenhaltiger, aktiver MetalloberflAche, um so
Selbstabscheidung des Polymers auf der aktiven Metalloberfliche aus dern
Bad zu veranlassen, w~hrend es emn Redox-Potential hat, das urn 8
wenigstens 275 mV starker oxidierend ist als eine silbergesattigte
Silberchlorid-Elektrode, worn die mittlere Geschwindigkeitszunahme an
l6slichem Eisen in dem Bad, pro Einheitsfl~che des aktiven, beschichteten
Metalls, be! Stufe c) des Verfahrens geringer als be! Stufe b) ist. 5  2.
Verfahren gemaB Anspruch 1, worin die Geschwindigkeit der
selbstabscheidenden Filmdicken-Bildung auf der aktiven Metalloberfilche,
die mit dem Bad wahrend des Verfahrens in Kontakt gebracht wird, 11 bis 23
aim pro 90 Sekunden Aussetzungszeit des Metalls an das Bad ist. 3.
Verfahren gemaB Anspruch 1 oder 2, worin das selbstabscheidende Bad eine
ausreichende Menge 10     Fluorwasserstoffsaure enthlit, um eine Ablesung
von 240 bis 365 Milliampere auf einem LineguardO 101 Meter wahrend der
Durchfahrung des Verfahrens zu ergeben. 4. Verfahren gemaB einem der
AnsprUche 1 bis 3, worin das l8sliche Oxidationsmittel vorwiegend
Wasserstoflperoxid ist. 15 5. Verfahren gemaB einem der Ansprtche 1 bis 4,
worin das Bad-Polymer Uberwiegend Copolymere umfalt aus a) 45 bis 99 Gew.-%
Vinylidenchlorid, b) 0,5 bis 30 Gew.-% eines ungesaittgten Monomers, das
eine L6slichkeit von wenigstens 1 Gew.-% in jeweils Wasser und
Vinylidenchlorid be! der Polymerisationstemperatur hat und c) 0,1 bis 5
Gew.-% Monomere, ausgewahit aus Sulfonsauren und 20     deren Salzen der
Formel: R-Z-(CH2)n-(SO3)-M, worin R entweder ein Vinyl- oder ein
a-substituierter Vinylrest !st, Z elne bifunklionelle Verbindungs- 25
gruppe !st, die die in R vorliegende Doppelbindung aktivieren wird, n elne
ganze Zahl von 1 bis 4 und M ein Kation ist. 6. Verfahren gemaB Anspruch 5,
worin das selbstabscheidende Bad 3 bis 6 Gew.-% an Polymer- Feststoffen und
0,3 bis 0,8 Gew.-% HF umfaet und der spezifische Wert der
Eisen-Konzenration 1,5 g/l 30     ist. Revendlcatlons 1. Procede de mise en
oeuvre d'un bain d'autodeposition comprenant les 6tapes consistent a: 35
(a) fournir un bain comprenant (i) un polymbre autoddposable stable, (ii)
de l'acide en quantit6 suffisante pour maintenir le pH du bain I une valeur
non superieure a 4, (iii) un oxydant soluble en quantit6 suffisante pour
maintenir le potentiel redox du bain au moins 425 mV plus oxydant qu'une
6lectrode au chlorure d'argent saturde a l'argent, et (iv) une
concentration de fer soluble infdrieure I une valeur specifique; 



40       (b) mettre en contact le bain fourni I l'etape (a) avec une
surface mdtallique active ferrifere, de fagon I provoquer l'autodeposition
du polymbre sur celle-ci et entrainer la concentration de fer soluble dans
le bain pour augmenter, tout en maintenant simultanement le potentiel redox
du bain au moins 425 mV plus oxydant qu'une 6lectrode de chlorure d'argent
saturde a l'argent, jusqu'& ce que le concentration du fer soluble dans le
bain d6passe cette valeur spdcifique ; et 45       (c) mettre le bain en
contact, aprbs achavement de l'etape (b) avec des quantites suppldmentaires
de surface metallique active ferrifbre de fagon a provoquer
l'autodeposition du polymbre sur la surface mdtallique active du bain
tandis qu'il prbsente un potentiel redox pas plus de 375 mV plus oxydant
qu'une 4lectrode au chlorure d'argent saturde a l'argent, dans loquel la
vitesse d'augmentation du fer soluble dans le bain, par surface unitaire de
m~tal actif 50     revetu, pendant l'Ntape (c) du procede est infdrieure &
celle de l'etape (b). 2. Procd6 saelon le revendication 1, dans loquel la
vitesse de le formation d'epaisseur de pellicule d'autodeposition sur la
surface metallique active mise en contact avec le bain pendant le procdd6
se situe entre 11 et 23 am (microns) pour 90 secondes d'exposition du m~tal
au bain. 55 3. Procede selon la revendication 1 ou 2, dans lequel le bain
d'autod6position contient une quantit6 suffisante d'acide fluorhydrique
pour donner une lecture entre 240 et 365 milliampbres sur un compteur
Lineguardo 101 pendant la mise on oeuvre du procdd&. 9    EP 0 374 772 B1
I lIIIl       N I   M 4. Prooad4 solon la revendication 1 ou 3, dans lequel
l'oxydant soluble est de fagon prddominante du peroxyde d'hydrogbne. 5.
Proc"d4 solon les revendications 1 & 4, dans loquel la polymbre du bain
comprend de fagon 5      pr6dominante des copolymeres de (a) entre 45 ot 99
% on poids de chlorure de vinylidbne, (b) entre 0,5 et 30 % on poids d'un
monomere non sature qui possbde une solubilit6 d'au moins 1 % en poids dans
chacun de l'eau et du chlorure de vinylidbne a la temperature de
polym6risation, et (c) entre 0,1 et 5 % en poids de monomeres choisis parmi
les acides sulfoniques et leurs sels ayant la formule R - Z - (CH2). -
(SO3) - M, dans laquelle R est soit un vinyle soit un radical vinyle
a-subsfitu6, Z est un 10     groupe de liaison bifonctionnelle qui active
la double liaison pr6sente dans R, n est un nombre entier entre 1 et 4 et M
est un cation. 6. Proc6d6 solon la revendication 5, dans lequel le bain
d'autod6position comprend entre 3 et 6 % en poids de matiires solides
polymbres, entre 0,2 ot 0,4 % en poids de pigments solides et entre 0,3 et
15     0,8 % en poids de HF, et la valeur specifique de la concentration du
for est de 1,5 g/l. 20 25 30 35 40 45 50 55 10    


