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1 PROCESS AND REAGENT SOLUTI ON FOR PRODUCI NG PATI NA ol oy
TECHNI CAL FI ELD The invention relates to a process and a
rreagent solution for producing patina on the surface of articles

made Of. copper or a copper all oy.
BACKGROUND OF THE | NVENTI ON ! A thin green, protective |ayer
of basic copper conpounds develops in air on copper surfaces.
This is-call ed@tgi Dependi ng on the environnental influences, the
devel opment of’ ANAREACENTSOREITIONEOR BROPUGINGERAIENA | nduced
patination, e.g., appl yi ng sol ubl e copper salts or anmonia
salts, serves to i m tate this natur daECHNACANAIEUDI ch of ten devel ops
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The knomane@g,ent sol utions, however, do not always render the desired
success as far . as qugéd and color._of the filmare concerned.
The handling and storage of so @Olmeﬂﬁ ifdE INVENTION ~expensive. They are
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damaged patina, there is the risk of nonuniform development of the film and
the coloring..
SUMMARY OF THE INVENTION _
Therefore, the problem underlying the invention is to create a process
for producing mechanically stable patina preferably on previously weather-

- exposed copper surfaces, with the patina produced having reduced copper
solubility and allowing interaction with the atmosphere, like a natural
patjn_eg. A further goal of the invention is to provide an fmp‘roved reagent
solution for producing patina on copper surfaces, which is, in addition,
simple to handle and store.

The 'solution of the process-related aspects of this problem is based
on the measures recited in Claim 1.

Accordingly, a reagent solution consisting of an aqueous solution of
copper salts and salts of inorganic acids is applied onto the surface of a
copper article after cleaning the same. The copper article which was

treated in this way is then exposed for drymg with protection against the
effects of the weather. T
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2 d) applying a transparent varnish |layer onto the patina.

Accordi ngly, -%higﬁéa’_%];g%éﬂfaée@n consi'sting of an aqueous sol ution of copper
salts. and sal t 5/, 1 acids is applied onto the surface of a copper
article after 3 lmama The copper article which was treated in
this way i s theéi ad drying vvith%)rotection agai nst the effects of
the weat her. Drying usually takes place in air until the patina has
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pur pose a wat er onent varni sh containi ng caoutchouc
pref erabl y patd. iTHempaativelyi shantear . Prior to its application, the
varni sh is prepagestithg Roati2meNIraord3e8d inTORIR, ehdhabiadgpodigedant to

varnish is usually 1:4. The standing tinme is at nost 20 n. The ready,
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mechani cal lgfe £0818¢ingP Jals [Wale! PR R Whddhthousk seams, without flaking
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Accordingly, it is possible to remove, for example, stains such as
sprayed-on graffiti, by means of special cleaning solutions without
leaving any residues and without damaging the patina.

- The varnish coating allows the penetration of water vapour by
diffusion. 1In this way, the patina underneath can continue to
interact with the atmosphere.

- The varnish coating results in a strengthening of the patina surface
underneath. Patinated copper articles therefore can be worked
mechanically, e.g., by bending or joining with lock seams, without
flaking of the patination.

The solution of the object-related part of the problem according to

Claim 3 resides on a reagent solution consisting of an aqueous solution of

copper salts and salts of inorganic acids.

Advantageous embodiments of the inventive reagent solution are
characterised in dependent Claims 4 to 7. '

The inventive reagent solution makes use of the combination of two
different principles of patina formation. On the one hand, the reagent
solution contains reactive components in the form of salts of inorganic
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2a from copper or a copper alloy according to Claim1, conprising an
aqueous solution of copper salts and:of salts of inorganic acids with a pH
value in the neutral range. According to a preferred aspect of this
enbodi nent, the reagent solution is characterised in that the copper salt
Is present in the formof copper (1) car Bonat e, copper (I1) carbonate,
copper (1) chloride, copper (I'1) chloride, copper (11) sulfate, copper

acetate, co rate,or ures ther i N conce tra 5 and
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The treatment with the inventive reagent solution can be carried out
after such a pre-treatment of the surface.

By applying the reagent solution to a pre-oxidised or already partly
patinated copper surface, a patina film can be produced in situ or in the
factory. Also copper surfaces which are not fully patinated in green or
damaged patina films acquire a uniform patina film upon application of the
inventive reagent solution. Depending upon the composition of the reagent
solution, the colour tone of the patina to be produced can be varied and
'adapted to the respective surroundings.

Application and handling of the inventive reagent solution is simple.
Application to the copper surface can be done by means of brushes, rollers
or a spraying unit,

The reagent solution can be stored over extended time periods of
several months at room temperature without impairment due to aging.

Copper(I) carbonate, copper(II) carbonate, copper(l) chloride,
cépper(II) chloride, copper(II) suifate, copper acetate, copper nitrate or
‘mixtures thereof are well suitable as copper salts used in the aqueous
réagent solution. The advantageous concentration range is between 5 and
500 g/L.

Sodium carbonate, potassium carbonate, ammonium carbonate, sodium
bicarbonate, potassium bicarbonate, sodium chloride, potassium chloride,



It is used on a pre-oxidised or already partially patinated copper surface.
For this reason, the copper articles:shoukd undergo an appropriate pre-
treatnment of the surface. The copper surface can be pre-oxidised or pre-
patinated in the factory. But the copper ,surface nmay al so have a patina
filmdevel oped by natural exposure to thé weat her. A copper surface which
was not pre-treated should be exposed for about two nonths or nore to
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solution can be carried out altér''such A pre-treatnent of the surface.
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which was produced in this way with a transparent protective layer in order
1o avoid damage and to reduce the solubility of copper. As mentioned above,
for this purpose one uses varnishes permeabile for water vapour, which
render a protective layer with open pores and facilitate in this way the
natural interaction of the patina surface with the atmosphere.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the reagent solution and its preparation are
described below. .

An aqueous solution containing 200 g/L copper sulfate is mixed with
200 g/L sodium carbonate and stirred for one hour at room temperature.

After that, 200 g/L sodium chloride are added and stirring is continued for
an other hour at room temperature. After that, the solution can be directly
applied to the surface to be patinated.

A wetting agent, for example a tenside, in a concentration of 50 g/L
is added for application with the aid of a spraying unit.

In order to obtain a solution which can be appited with a brush, the
solution is thickened with a commercial thickener in a concentration of 50
g/L. .
The storage time of a reagent solution prepared in this way is
unlimited at room temperature. '



are used. They are added to the reagent solution as a fraction of 5%

The inventive reagent solution produces a-high-quality patina of basic
copper compounds and is particularly well suitable for pre-oxidised or

al ready partly patinated copper surfaces. The treatnment can be carried out
in situ on the building site or in the factory. The reagent solution is
well suitable for repairing existing patina or for the col our adaptation of

a patina. h n LUk r aRak pld i
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, fter that, "the
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to avoid the development of droplets on the surface.

If necessary, a number of patination processes can be carried out.
Prior to each additional patination process, care must be taken to have the
surface completely dry.

Once the desired appearance of the copper surfacve has been obtained,
the same is exposed to drying. The drying process should be as slow and
uniform as possible. 1In this way, the quality of the patina is improved.
Depending upon the weather conditions, but conveniently after 48 hours at
the earliest, the protective layer of varnish can be applied. Also for
this purpose the use of a spraying unit is recommended, preferably with
nozzles having a diameter between 0.2 mm and 0.3 mm and a spraying angle of
90°.

A single application of the protective layer suffices. During the
protective layer's drying, which, depending upon the weather conditions, may
last from 20 minutes to 24 hours, the copper article should be protected
from precipitation.

Tests conforming to DIN 50 017/KFW or DIN 50 917, part 1, in which
samples treated with the reagent solution according to the invention were
exposed or subjected to the natural weather conditions for six months, have
shown that no significant changes of the patina can be noted. The patina



(patina). Prior to patination, the surface is freed from grease and
"lI.ightly adhering dirt. The renoval of lightly adhering dirt particles can
be effected with water and nanual or mechani cal aids. The copper

oxi des remai ning on the surface and the tina al ready present are not
renmoved. The copper articles are advantaggously treated in dry weather; if
necessary, the surface to be patinated nust be protected from precipitation
by appr opr jaldac €@ WA th rl@l%'reagent s'%flgf’irondfﬁ’dr@@or%f h&?%ﬂ%ﬁ%’f‘ﬁ%tsk'ﬁbq??t ke
areas which are not to be pdtinated are covered wth sticky coverings.
After thatveather gx@QsWiesl y prepared reagent solution is shaked or stirred
and applied. A spraying unit proved to be particularly suitable for this
pur pose. Dependi ng upon the power of the spraying unit, nozzles with

di anmeters between 0.2 mmand 0.6 nm are used. For uniformcoating of the
surface, spraying angles of 60[err] to 90[err] are considered advant ageous.
During the treatnent, care nust be taken to avoid the devel opnent of

droplets on the surface. | f necessary, a nunber of patination
processes can be carried out. Prior to each additional patination process,
care nust be taken to have the surface conpletely dry. Once the

desired appearance of the copper surfacve has been obtained, the sane is
‘exposed to drying. The drying process should be as slow and uniform as
possible. In this way, the quality of the patina is inproved. bepending
upon the weather conditions, but conveniently after 48 hours at the
earliest, the protective |ayer of varnish can be applied. Also for this

pur pose the use of a spraying unit is recommended, preferably with nozzles
having a di aneter between 0.2 mmand 0.3 mm and a sprayi ng angl e of

90[err] . A single application of the protective |ayer suffices.
During the protective layer's drying, which, dependi ng upon the weather
conditions, may last from20 mnutes to 24 hours, the copper article should
be protected from precipitation. Tests conformng to DIN 50 017/ KFW
or DIN 50 917, part 1, in which sanples treated with the reagent sol ution
according to the invention were exposed or subjected to the natural weather
conditions for six nonths, have shown that no significant changes of the
patina can be noted. The patina produced with the reagent sol ution
therefore has an excellent stability to weat her exposure.



d ai ms: 1. A process for produci ng a patina on the surface of an
obj ect nmade from copper or a copper alloy, conprising the follow ng
nmeasur es: a) cl eaning the surface of the object, D) appl yi ng

a reagent solution consisting of an aqueous sol uti Ii[e i ;3| s and
salts of inorganic acids to the cl eaned surface; ﬂ"lmﬂmmﬂﬁmlm llhe
surface, while protecting it fromthe i nfl7uence of the*wedatMers * d)
applying a transparent varnish |layer onto’the patina. 2. A reagent
solution for use in a process for producing a patina on the surface of

obj ects ma%er\ { qQm copper or a copper alloy according to Caim1l, conprising
an aqueous 38|Mi on of copper salts and of salts of inorganic acids with a
pH val ue in.theAnpraceas fiaxnpgenducing patina amdhe engéace oflan ho cdeomddi fitpm o
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5, charact ari seqdhé nreabeionasbhitasenicordingdetedidim 3N chaPabter Diedupn tiha®0g/ L.
copper salt is present in the form of copper(Il) carbonate, copper(II)
carbonate, copper(l) chloride, copper(II) chloride, copper(Ill) sulfate,
copper acetate, copper nitrate or mixtures thereof in a concentration
between 5 and 500 g/L.

5. The reagent solution according to Claim 3 or 4, characterised in that
salts of inorganic acids in the form of sodium carbonate, potassium
carbonate, ammonium carbonate, sodium bicarbonate, potassium bicarbonate,
sodium chloride, potassium chloride, ammonium chloride, sodium sulfate,
sodium bisuifate, potassium sulfate, potassium bisu1fafe, or mixtures
thereof are contained in a concentration between 5 and 500 g/L.

6. The reagent solution according to any one of Claims 3 to 5,
characterised in that a wetting agent is added as a fraction of up to 5%.

7. The reagent solution according to any one of Claims 3 to 6,
characterised in that a thickener is added as a fraction of. up to 5%.

e
e

This Sheet Hag Been Rep]

LT

THIS SHEET HAS BEEN |
REPLACED




