
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
46

9 
09

9
A

1
*EP001469099A1*
(11) EP 1 469 099 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
20.10.2004 Bulletin 2004/43

(21) Application number: 03029926.7

(22) Date of filing: 29.12.2003

(51) Int Cl.7: C23C 18/44

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL LT LV MK

(30) Priority: 09.04.2003 IT TO20030272

(71) Applicant: Tradition Establishment
9493 Mauren (LI)

(72) Inventor: Biginelli, Pier Carlo
10145 Torino (IT)

(74) Representative: Pozzi, Andrea et al
KEMIA S.A.
Via Bagutti 14
6904 Lugano (CH)

(54) A process to obtain chromium-plated effect coatings and a composition to carry out such
process

(57) A process and a composition to obtain chromi-
um-plated effect coatings on manufactured articles,
comprising the steps of: (A) preparing the manufactured
article; (B) applying a primer; (C) drying said primer; (D)
applying an activator; (E) washing the manufactured ar-
ticle; (F) simultaneously applying a water-based mixture
comprising 30% to 40% by weight of NaOH, 30% to 40%

by weight of AgNO3 and 10% to 12.5% by weight of an
ammoniacal solution, and a water-based solution of car-
bohydrates; (G) washing the manufactured article; (H)
drying the manufactured article; (I) applying a layer of
transparent protection; (L) drying the manufactured ar-
ticle.
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Description

[0001] The present invention concerns a process to
obtain chromium-plated effect coatings and a composi-
tion to carry out such process.
[0002] More precisely, the present invention concerns
a process and a composition to obtain chromium-plated
effect coatings by utilising a water-based painting sys-
tem.
[0003] Galvanic chromium-plating processes are typ-
ically employed to obtain chromium-plated coatings,
processes that are however deemed to be highly pollut-
ant and dangerous for human health; as a matter of fact
it is known that, during such processes, exhalations of
acids and potentially cancerous chemical products oc-
cur, coming from the chromium-plating baths.
[0004] To the purpose of reducing the environmental
impact, instead of the galvanic chromium-plating proc-
ess, superficial refinish processes can be employed by
means of chromium-plated painting, particularly by
means of spray painting.
[0005] A spray painting process suitable for obtaining
a metallised finish is disclosed in EP 0 346 954.
[0006] The aforementioned European Patent refers to
a process for the metallising painting of manufactured
articles made of materials of various kind (such as wood,
plastic, foam rubber, polystyrene, etc.) of complicated
three-dimensional shapes also having big size, manu-
factured articles such as, i.e., not to be generally dealt
with by employing the conventional techniques; the
same aforementioned European Patent further refers to
an apparatus for carrying out the metallising process in
both an easy and optimum way.
[0007] Even the technique according to the cited
known prior art, which is based on the formation of a
metal silver film on the surface of the manufactured ar-
ticle, obtained by reduction of silver nitrate (AgNO3) in
ammoniacal complex via a reducing sugar aqueous so-
lution, has nevertheless the inconvenience of not pro-
ducing a coating sufficiently resistant to the superficial
grooves as well as to the flaking-off, i.e. of not preventing
the deterioration of the homogeneity and stability char-
acteristics in time and to the usage and, more in general,
of the aesthetic appearance of the manufactured article.
[0008] A first purpose of the present invention is to
provide a process to obtain chromium-plated effect
coatings, said process allowing to overcome the limita-
tions of the processes known so far, i.e. to eliminate the
anti-aesthetic grooves that are created on the treated
surfaces as well as the flaking-off of the surfaces them-
selves.
[0009] Another purpose of the invention is to provide
a composition to carry out such process.
[0010] A further purpose of the invention is to provide
a process and a composition that allow to obtain high
homogeneity and uniformity of the final coating.
[0011] A further purpose of the invention is to provide
a process and a composition that allow to reduce the

costs arising from the use of silver and that further allow
a flexible employ for very different kinds of manufac-
tured articles in terms of materials and size.
[0012] The above and other purposes are achieved
with the process and the composition as claimed in the
attached claims.
[0013] Advantageously, thanks to the provision of at
least a layer of primer, a chromium-plated effect coating
is obtained, with adhesion characteristics higher than
that achievable with the conventional processes of the
known prior art.
[0014] Advantageously, thanks to the provision of at
least a layer of protection, transparent or coloured, a
chromium-plated effect coating is obtained, with char-
acteristics of resistance to grooves higher than that
achievable with the conventional processes of the
known prior art.
[0015] Advantageously, furthermore, the process and
the composition according to the invention allow to ob-
tain high homogeneity and uniformity of the final coating.
[0016] Advantageously, furthermore, the process and
the composition according to the invention allow to re-
duce the costs arising from the use of silver and further
allow a flexible employ for very different kinds of manu-
factured articles in terms of materials, shapes and size.
[0017] The manufactured articles that can be advan-
tageously subjected to the process to obtain chromium-
plated effect coatings according to the invention, are
generally manufactured articles made of metal, plastic,
wood, gypsum, glass, ceramic, cement, foam rubber,
polystyrene, polyurethane, fibreglass, all materials that
do not have bright surfaces of metallic appearance.
[0018] The first step of the process to obtain chromi-
um-plated effect coatings according to the invention pro-
vides for an accurate cleaning operation to eliminate dirt
(dust, fatty residuals, etc.) left on the surface of the man-
ufactured article due to the manufacturing process and
the following storage; if necessary, a smoothing is per-
formed, to make the surface smooth and without super-
ficial defects.
[0019] In case the material is very porous and absorb-
ent (for example, polystyrene, foam rubber or wood), the
surface of the manufactured article is treated with at
least a layer of base coat of a commercially available
type suitable for the material of whom the manufactured
article is made, and preferably of the type requiring the
use of a catalyst.
[0020] On the surface of the so-treated manufactured
article, it is then carried out the application of at least a
layer of primer comprising 25% to 30% by weight of
heavy aromatic solvent naphtha (petroleum), 10% to
12.49% by weight of xylene, 1% to 3% by weight of
1,2,4-trimethylbenzene, 1% to 3% by weight of solvent
naphtha (coal) and 0.1 % to 0.25% by weight of hex-
afluorosilicate.
[0021] A catalyst is preferably added to the primer,
said catalyst comprising 50% to 60% by weight of n-
butyl acetate, 40% to 50% by weight of isocyanates and
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0.1 % to 0.25% by weight of hexamethylene-1,6-diiso-
cyanate.
[0022] The catalyst is generally added to the primer
in a percentage preferably of about 20% by weight.
[0023] Moreover, the primer is preferably further add-
ed with a diluant comprising 50% to 60% by weight of
n-butyl acetate and 50% to 60% by weight of xylene.
[0024] The diluant is generally added to the primer in
a percentage 10% to 20% by weight.
[0025] The term "application" means, within the
present disclosure, the operation of uniformly distribut-
ing a liquid product on the surface of the manufactured
article.
[0026] This operation can be performed in many
ways, even if it is preferably performed by spraying, for
the better homogeneity achieved in the product distribu-
tion.
[0027] In the case of application of the layer(s) of
primer, a particular care will be taken in uniformly exe-
cuting such application, by spraying with a conventional
spray gun.
[0028] The so-treated manufactured article is then lo-
cated inside a furnace, for the drying step that takes
place at a temperature in the range 50 ÷ 55 °C.
[0029] The manufactured article is kept in the furnace
for a time period preferably of at least one hour, i.e. up
to complete drying of the layer(s) of applied primer.
[0030] The following step of the process according to
the invention provides for the application on the surface
of the so-treated manufactured article of at least a layer
of activator comprising an acid solution of tin inorganic
salts and a salt, preferably stannous chloride 90 to 100%
by weight.
[0031] The salt is added to the acid solution in a per-
centage preferably of about 0.3% by volume.
[0032] After having mixed its components, the activa-
tor is left to react for a time period preferably of at least
some hours (2-4 hours depending on the room temper-
ature) before the application.
[0033] In case of the application of the layer(s) of ac-
tivator, a particular care will be taken in uniformly exe-
cuting such application, by employing the apparatus dis-
closed in the already cited European Patent EP 0 346
954.
[0034] A first washing of the manufactured article fol-
lows, preferably with bi-distilled water, by immersing or
preferably by atomising through a nozzles system to
perform said washing uniformly; the washing of the sur-
face treated with the activator is carried out to prevent
the deposition of impurities onto the finish layer during
its formation.
[0035] The following step is the process central step:
during this phase, as a matter of fact, the coating con-
ferring to the surface the desired chromium-plated effect
is produced.
[0036] The metal silver reflecting film conferring to the
manufactured article the chromium-plated effect is ob-
tained by reduction of the silver ion (Ag+) through the

reaction known in Analytical Chemistry as "Tollens test".
[0037] In order to carry out the above-mentioned re-
action, for the purposes of the present invention, on the
surface of the manufactured article is applied at least a
layer of chromium-plated solution by means of simulta-
neous application of a first component consisting of a
water-based mixture comprising 30% to 40% by weight
of NaOH, 30% to 40% by weight of AgNO3 and 10% to
12.5% by weight of an ammoniacal solution, and of a
second component consisting of a water-based solution
of carbohydrates.
[0038] A particular care will be taken in executing the
simultaneous application of the water-based mixture
and of the water-based solution of carbohydrates as well
as in uniformly executing the application, preferably in
a bottom-up direction, by employing the proper appara-
tus disclosed in the already cited European Patent EP
0 346 954.
[0039] A second washing of the manufactured article
follows, preferably with bi-distilled water, by immersing
or preferably by atomising through a nozzles system to
uniformly perform the second washing; a drying follows,
preferably performed through an air blower apparatus,
preferably in a top-down direction.
[0040] The following step consists in the application
of at least a layer of transparent protection comprising
20% to 25% by weight of xylene, 10% to 12.49% by
weight of 4-methyl-pentan-2-one(isobutyl methyl ke-
tone), 7% to 10% by weight of n-butyl acetate and 5%
to 7% by weight of cyclohexanone.
[0041] A catalyst is preferably added to the transpar-
ent protection, said catalyst comprising 50% to 60% by
weight of isocyanates, 20% to 25% by weight of 1-me-
thyl-2-methoxyethyl acetate, 15% to 20% by weight of
n-butyl acetate, 5% to 7% by weight of light aromatic
solvent naphtha (petroleum), 0.1% to 0.25% by weight
of hexamethylene-1,6-diisocyanate and 0.1% to 0.25%
by weight of 3-isocyanatemethyl-3,5,5-trimethylcy-
clohexyl isocyanate.
[0042] The catalyst is generally added to said trans-
parent protection in a percentage of about 20% by
weight. The protection can also comprise coloured pig-
ments to give a desired tint to the manufactured article.
[0043] A particular care will be taken in uniformly ex-
ecuting the application, by spraying with a conventional
spray gun.
[0044] The final step of the process according to the
invention provides for a drying, preferably performed
through an air blower apparatus.
[0045] The final drying step is carried out for a time
period preferably of at least one hour, at a temperature
of preferably 50°C.
[0046] Alternatively, the final drying step is carried out
for a time period preferably of at least 12 hours, at a
temperature preferably equal to the room temperature
of about 20°C.
[0047] Advantageously, the process and the compo-
sition according to the invention give the manufactured
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articled subjected to a chromium-plated effect coating
excellent aesthetic characteristics as well as high per-
formances of resistance to usage.
[0048] The invention could be further advantageously
applied to any material forming any manufactured arti-
cle.
[0049] With reference to the process above de-
scribed, a carrying out example is hereinafter expound-
ed.

Example

[0050] A manufactured article made of ABS (acrylo-
nitrile, butadiene and styrene) was coated with a chro-
mium-plated layer by using the following method.
[0051] A solution was produced containing primer,
20% by weight of catalyst and 10% by weight of diluant.
The primer was consisting of 25% by weight of heavy
aromatic solvent naphtha (petroleum), 12.49% by
weight of xylene, 2% by weight of 1,2,4-trimethylben-
zene, 2% by weight of solvent naphtha (coal) and 0.25%
by weight of hexafluorosilicate; the catalyst was com-
prising 50% by weight of n-butyl acetate, 50% by weight
of isocyanates and 0.25% by weight of hexamethylene-
1,6-diisocyanate; the diluant was comprising 50% by
weight of n-butyl acetate and 50% by weight of xylene.
[0052] The solution was uniformly applied on the
manufactured article by spraying, this way realising a
layer of primer. The so-treated manufactured article was
then located inside a furnace, for the drying step that
took place at a temperature in the range 50 ÷ 55 °C for
about one hour.
[0053] On the dried layer of primer was applied a layer
of activator comprising an acid solution of tin inorganic
salts 0.3% by volume and stannous chloride 95% by
weight.
[0054] After having mixed its components, the activa-
tor was left to react for some hours and then applied by
means of spray apparatus.
[0055] The manufactured article was uniformly
washed with atomised bi-distilled water.
[0056] Subsequently, on the manufactured article
were simultaneously applied, by bottom-up spraying, a
water-based mixture comprising 40% by weight of
NaOH, 40% by weight of AgNO3 and 12.5% by weight
of an ammoniacal solution, and a water-based solution
of carbohydrates.
[0057] The manufactured article was uniformly
washed with bi-distilled water being atomised in a top-
down direction.
[0058] The following step was providing for the spray
application of at least a uniform layer of transparent pro-
tection comprising 25% by weight of xylene, 12.49% by
weight of 4-methyl-pentan-2-one(isobutyl methyl ke-
tone), 9% by weight of n-butyl acetate and 6% by weight
of cyclohexanone.
[0059] The transparent protection was added with
20% by weight of catalyst comprising 60% by weight of

isocyanates, 25% by weight of 1-methyl-2-methoxyethyl
acetate, 20% by weight of n-butyl acetate, 7% by weight
of light aromatic solvent naphtha (petroleum), 0.25% by
weight of hexamethylene-1,6-diisocyanate and 0.25%
by weight of 3-isocyanatemethyl-3,5,5-trimethylcy-
clohexyl isocyanate.
[0060] According to the invention the final drying was
carried out by using hot air at about 50°C for about one
hour.

Claims

1. A process to obtain chromium-plated effect coat-
ings on manufactured articles, comprising the steps
of:

(A) subjecting to a preparation cycle the man-
ufactured article to be coated;
(B) uniformly applying on the surface of the
manufactured article at least a layer of primer
comprising 25% to 30% by weight of heavy ar-
omatic solvent naphtha (petroleum), 10% to
12.49% by weight of xylene, 1% to 3% by
weight of 1,2,4-trimethylbenzene, 1% to 3% by
weight of solvent naphtha (coal) and 0.1% to
0.25% by weight of hexafluorosilicate;
(C) drying inside a furnace said at least a layer
of primer;
(D) uniformly applying on the surface of the so-
treated manufactured article at least a layer of
activator comprising an acid solution of tin in-
organic salts and a salt, preferably stannous
chloride 90 to 100% by weight, said salt being
added to said acid solution in a percentage
preferably of 0.3% by volume;
(E) uniformly washing the surface of the so-
treated manufactured article;
(F) uniformly applying, preferably in a bottom-
up direction, on the surface of the so-treated
manufactured article at least a layer of chromi-
um-plated solution comprising a first and a sec-
ond components, said first component being a
water-based mixture comprising 30% to 40%
by weight of NaOH, 30% to 40% by weight of
AgNO3 and 10% to 12.5% by weight of an am-
moniacal solution, and said second component
being a water-based solution of carbohydrates,
said at least a layer of chromium-plated solu-
tion being obtained by simultaneous applica-
tion of said first and second components;
(G) uniformly washing the surface of the so-
treated manufactured article;
(H) drying the surface of the manufactured ar-
ticle;
(I) uniformly applying by spraying on the sur-
face of the so-treated manufactured article at
least a layer of transparent protection compris-
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ing 20% to 25% by weight of xylene, 10% to
12.49% by weight of 4-methyl-pentan-2-one
(isobutyl methyl ketone), 7% to 10% by weight
of n-butyl acetate and 5% to 7% by weight of
cyclohexanone;
(L) drying the manufactured article.

2. A process according to claim 1, wherein said prep-
aration cycle of the manufactured article comprises
at least a step among cleaning, defatting, levelling,
in order to eliminate any mark of dirt and superficial
defects.

3. A process according to claim 1, wherein said primer
is applied by spraying.

4. A process according to claim 1, wherein said wash-
ing steps are carried out with bi-distilled water, by
immersing or by atomising through a nozzles sys-
tem.

5. A process according to claim 1, wherein said drying
steps are carried out with blown air, preferably in a
top-down direction.

6. A process according to claim 1, wherein to said
primer a catalyst is added comprising 50% to 60%
by weight of n-butyl acetate, 40% to 50% by weight
of isocyanates and 0.1 % to 0.25% by weight of hex-
amethylene-1,6-diisocyanate, said catalyst being
added to said primer in a percentage of about 20%
by weight.

7. A process according to claim 6, wherein said primer
further comprises a diluant comprising 50% to 60%
by weight of n-butyl acetate and 50% to 60% by
weight of xylene, said diluant being added to said
primer in a percentage 10% to 20% by weight.

8. A process according to claim 1, wherein said drying
step is carried out in a time period preferably of at
least one hour.

9. A process according to claim 1 or 8, wherein said
drying step is carried out at a temperature in the
range 50 ÷ 55 °C.

10. A process according to claim 1, wherein said acti-
vator, after having mixed its components, is left to
react for a time period preferably of at least twenty-
four hours before the application.

11. A process according to claim 1, wherein said trans-
parent protection further comprises a catalyst com-
prising 50% to 60% by weight of isocyanates, 20%
to 25% by weight of 1-methyl-2-methoxyethyl ace-
tate, 15% to 20% by weight of n-butyl acetate, 5%
to 7% by weight of light aromatic solvent naphtha

(petroleum), 0.1% to 0.25% by weight of hexame-
thylene-1,6-diisocyanate and 0.1% to 0.25% by
weight of 3-isocyanatemethyl-3,5,5-trimethylcy-
clohexyl isocyanate, said catalyst being added to
said transparent protection in a percentage of about
20% by weight.

12. A process according to claim 11, wherein said pro-
tection further comprises coloured pigments to give
the desired final tint to the manufactured article.

13. A process according to claim 1, wherein final drying
step is carried out in a time period preferably of at
least one hour.

14. A process according to claim 13, wherein final dry-
ing step is carried out at a temperature of preferably
50°C.

15. A process according to claim 1, wherein final drying
step is carried out in a time period preferably of at
least 12 hours.

16. A process according to claim 15, wherein final dry-
ing step is carried out at a temperature preferably
equal to the room temperature of about 20°C.

17. A process according to claim 1, wherein said appli-
cation step of the primer is preceded by an applica-
tion step of at least a layer of base coat suitable to
make the surface to be coated uniform.

18. A process according to claim 18, wherein said coat
is of the type requiring the use of a catalyst.

19. A composition to carry out a process to obtain chro-
mium-plated effect coatings according to any of the
preceding claims, comprising at least:

(i) a primer comprising 25% to 30% by weight
of heavy aromatic solvent naphtha (petroleum),
10% to 12.49% by weight of xylene, 1% to 3%
by weight of 1,2,4-trimethylbenzene, 1% to 3%
by weight of solvent naphtha (coal) and 0.1%
to 0.25% by weight of hexafluorosilicate;
(ii) an activator comprising an acid solution of
tin inorganic salts and a salt, preferably stan-
nous chloride 90 to 100% by weight, said salt
being added to said acid solution in a percent-
age preferably of 0.3% by volume;
(iii) a chromium-plated solution comprising a
first and a second components, said first com-
ponent being a water-based mixture compris-
ing 30% to 40% by weight of NaOH, 30% to
40% by weight of AgNO3 and 10% to 12.5% by
weight of an ammoniacal solution, and said
second component being a water-based solu-
tion of carbohydrates, said at least a layer of
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chromium-plated solution being obtained by si-
multaneous application of said first and second
components;
(iv) a transparent protection comprising 20% to
25% by weight of xylene, 10% to 12.49% by
weight of 4-methyl-pentan-2-one(isobutyl me-
thyl ketone), 7% to 10% by weight of n-butyl ac-
etate and 5% to 7% by weight of cyclohex-
anone.

20. A composition according to claim 19, wherein said
primer further comprises a catalyst comprising 50%
to 60% by weight of n-butyl acetate, 40% to 50% by
weight of isocyanates and 0.1% to 0.25% by weight
of hexamethylene-1,6-diisocyanate, said catalyst
being added to said primer in a percentage of about
20% by weight.

21. A composition according to claim 19 or 20, wherein
said primer further comprises a diluant comprising
50% to 60% by weight of n-butyl acetate and 50%
to 60% by weight of xylene, said diluant being add-
ed to said primer in a percentage 10% to 20% by
weight.

22. A composition according to claim 19, wherein said
transparent protection further comprises a catalyst
comprising 50% to 60% by weight of isocyanates,
20% to 25% by weight of 1-methyl-2-methoxyethyl
acetate, 15% to 20% by weight of n-butyl acetate,
5% to 7% by weight of light aromatic solvent naph-
tha (petroleum), 0.1% to 0.25% by weight of hex-
amethylene-1,6-diisocyanate and 0.1% to 0.25%
by weight of 3-isocyanatemethyl-3,5,5-trimethylcy-
clohexyl isocyanate, said catalyst being added to
said transparent protection in a percentage of about
20% by weight.

23. A composition according to claim 22, further com-
prising coloured pigments to give the desired final
tint to the manufactured article.
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