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Title: ARTIFICIAL PATINA
FIELD OF THE INVENTION

This invention relates to an artificial patina

for coating copper substrates.
BACKGROUND OF THE INVENTION

When exposed to the atmosphere over time copper
substrates develop a stéble'greenish-blue film known
as a patina. Typically,'the copper, which is
initially bright orange first forms a uniform thin
layer of matt brown cuprite (Cu,0) which is then,
over time, éoated by a green-blue patina layer of
between 5 to 15 micrometre thickness. The nature of
the film varies according to the locality of the
substrate. Generally, in industrial and urban
localities, the patina consists mainly of basic copper
sulphate (brochantite CusO0, .3Cu(OH) ,) and in
marine localities, the patina consists mainly of basic
copper chloride (atacamite). At least 4 yeérs, more
typically at least 10 years is necessary for the
formation of a natural patina coating. In normal city

atmospheres a patina will generally form after 8 to 12
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at nospheres, the tepRte@rwdehis iy are aest%@t!eaﬂiy pleasing and It '5
general ly regarded that copper substrates coated with a patina are

aesthetical l y pl eamucly wsel of copper nixlbased oh tbhppknowiegsethat ahe
know edge that a. _
patina will form. Because of the long period of time
required to naturally form a patina, it would be
desirable to develob a process and formulation which
is capable of forming a patina coating on a copper
substrate in a much shorter time.

Hitherto, a number of attempts have been made to
develop an artificial patination formulation capable
of forming a patina in a short amount of time.
Broadly, these previous formulations can be divided
into two groups:

(i) formulations which are applied to the copper
substrate as a so;ﬁtion or pésce that react with the
copper metal to form a patina; and

(ii) formulations which contain a pigment that is
applied like a paint and bonds to the copper substrate.

Previous formulations, however, suffer from the
disadvantage that none have been capable of producing
an artificial patina which matches natural patina in
composition and which is stable upon exposure to the
atmosphere. The majority of previous artificial
patinas peel off after a short time due to poor
adhesion of the patina to the metal subs;rate and

special conditions are sometimes required for
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can be applied in the manufacturing plant to produce a
pre-patinated copper sheet. These sheets can then be
installed at the chosen site. The patination process
comprises producing a basic copper nitrate sludge
(with excess Cu(OH)z) which is then applied to
oxidised copper sheets and allowed to dry.

The artificial patina coating formed is, however,
a basic copper nitrate and is unstable and ﬁill
undergo competitive reaction to convert the patina to
the natural form. This can result in peeling of the
applied patina.

Tests by the Internatiocnal Copper Research
Association (INCRA project 47c, 1967) revealed that
the nitrate patina is not 100% stable with some
atmospherically exposed samples performing well in
some areas and poorly in others. The initial strength
or adhesion of the patina is only moderate with loss
of patina occurring at scuff or bend marks.due to the
brittleness of the coating.

From 1963 to 1967 the International Copper
Research Association (INCRA project 47c, 1967) funded

a research program to produce an artificial patination



at nosphere. The majority of previous artificial pati nas ?eel of f.

after a showo9529%7due to poor adhesi on of the pat PRI/AUSSHNZ6 et
substrat e and speci al condltlons are sonetinmes required for
WD 95/ 29207 - PCT/ AU95/ 00236

sful f t db f t t t
Further, i n many cAEeees| < Modvaamh BF thls' Rokgorycea BacLiaced Bk ne
t t t |
Cpeci fical [y, 0.5, SRAMEIGE (pase)o sy ollibicaly, capable of Midanatag p (o
an artificial patingapng£hike coati%@ﬂch?c%BBEkEdth 88%e IEHed 2CLHd NY

pl ant to produce a pre-patinated copper sheet. These sheets can
t hen be I nspasted edntdlins oIExtvirie of TROpPati BAlpRALS) OfRASnium
conpri ses producing a basic copper nitrate sludge (with excess
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all owed to dry. : _
Ben-A-Gel EW and water, and is mixed with hydrochloric
acid and then applied to the copper surface with a
brush. The patina develops over a few days (and is
sensitive to'rain or dew during this tiﬁe). The final
patina developed is chemically different to a natural
patina and contains various residual chemicals (eg.
LiCl) in the coating from the patinating solution. A
clear top-coat after application was shown to greatly
_improve the success rate of the patina.

Disadvantages of this patination'process is the
expensive chemicals involved and the high labour
costs. In addition the reaction time (a few days) is
long and can be easily interrupted by natural weather
cycles. Results are fairly variable and somewhat '
-unreliable.

Thé Copper and Brass Research Association (CABRA)
(*rArtificial Patination" from Copper Roofing CDA
Publication No. 57, 1959) developed a spray method for
the coating of large copper cbjects (eg. roofs). The
spray solution comprises ammonium sulphate, copper
sulphate, ammonia and water. The solution is sprayed
onto the surface and allowed to dry. This is repeated

five to six times. The development of colour depends



-Thﬁyartl |é| pati na coatlng formed is, however, per

ni 't rate. andwO9sRIMT abl e and wil | under go conpetitlégpgﬁgﬁméﬁﬁ
convegvthe patina to t he natural form This can result in peel | ng
of th appl i ed patina. 5 - Tests by the | nt er nati onal

Copper Fesearch, o s STICHgMAAR (OSTR Pl s 26, 3800 Stgl
at nospherical |y eX@%ﬁ%Q 2P SéhpQ&%f Eﬂé“k&fﬂéldﬂ‘b%ﬁ$re the ?%Eﬁ%r% as and

poorly in others e itnitral str e patina
is only noderate WhhB keafted. Idealfcditdititord dddd %gabrsaufrtelahband

mar ks due to the brittleness of the coating. - From
1963 to 1967 the | humiddtiyoosl acopeast 80%. Research Associ ation (1 NCRA
project 47¢, 1967) funded a research programto produce an

artificial patination Disadgapsagee0dt this process is that the results
PCT/ AU95/ 00236
of the patination reaction are unreliable and subject
to strict atmospheric conditions. In addition the
patina formed has a low adhesion and poor weathering
qualities.

U.S. Patent No. 3,497,401 describes immersion of
copper sheets in an acidic solution (pH = 3.0)
.containing potassium chlorate (oxidising agent) and
copper sulphate. The sheets obtained a patina after
about 4 days. Thié patina is chemically identical to
a natural patina but has a diﬁferent microstructural
morphology resulting in easy removal of most of ?he
blue coating. The patina is also a bright blue colour
and not the natural blue-green. Major difficulties
were experienced in semi-commercial scale production
due to the changing solution chemistry (eg. chloride
content) of the bath resulting in poor control of the
process. The pre-patinated sheets performed well when
installed on exposure racks or a roof.

Kobe Steel Ltd (Japan) (Toso Kogaku (Coatings
Technology) volume 24 number 7 pages 271-275, 1989)
developed a technology allowing the production of an
artificial patina in a continuous fashion. The method

involves treating a clean plain copper sheet with a
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react to form the naturally occurring patina.

The artificial patina formed has excellent
adhesion properties and can withstand severe
metalworking (bending, deep drawing). In addition
accelerated corrosion tests and atmospheric exposure
tests have indicated that the artificial patina will
react to form the naturally occurring compounds.

Disadvantages of this process. is the artificial
and uniform colour produced. Natural patinas have a
blue-green cast and a streaky, mottled appearance. 1In
addition the coating is softer than a natural patina
and can be abraded or peeled off due to the continuous
acrylic layer.

It is therefore an object of this invention to
provide a process and formulation capable of producing
a patina which resembles natural patina as closely as
possible with regard to composition, morphology and
appearance and which has sufficient strength and
adhesion over time.

DISCLOSURE OF THE INVENTION

According to a first aspect of the present
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(b} a suitable binder.

According to a second aspect of the present
invention, there is provided a method of coating a
copper substrate with an artificial patina, which
method comprises applying to the substrate a
formulation according to the first aspect.

According to a third aspect of the invention,
there is provided a method of coating a copper
substrate with an artificial patina, which method
comprises contacting the copper substrate with a
persulphate solution, and then allowing the contacted
surface to oxidize in a high humidity atmosphere.

PREFERRED EMBODIMENT OF THE INVENTION

The copper substrate can be any copper Or copper
alloy. The substrate will typically be in fabricated
or sheet form which may or may not have been pickled
and/or acid-cleaned. In particular, copper gsheeting
roofing panels manufactured from copper electrosheet
are suitable. Copper "electrosheet” is copper cathode
prepared by the electrolytic refining of copper anodes.

Preferably, the substrate is oxidized. Typically
an aged electrosheet (eg. a four week old electrosheet

exhibiting a 3 to 6 micrometer oxide film) will be
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U S. Pat entWB@s82820297, 401 descri bes i mmersi on of

an- acidi c*solution (pH = 3.0) cont ai ni ng potassium chlorate
(oxi di sing agent) and copper sul$hate. The sheets obtained a
patina after about 4 days. This patina is chemcally identical to
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devel oped a t echnolid@radiliagiong ashpapkodficanoinoking manufacturing
process of the substrate. The formulation can be
applied by any suitable application process, typically
paintbrush, spray process or by rolling.

Preferably the hydroxide compound is an alkali
metal hydroxide such as sodium hydroxide, potassium
hydroxide, an alkaline earth metal hydroxide such as
barium hydroxide, a transition metal hydroxide or an
ammonium hydroxide. Most preferably the hydroxide is
sodium hydroxide.

Preferably, the iron sulphate is added in an
amount to provide a patina containing up to 10 wt%
iron.

Typically, the reaction product is formed by
dissolving copper sulphate pentahydrate (eg. 500 g)
with iron sulphate heptahydrate (eg. 25 g) in water
(eg. 4Lj, and then adding sodium hydroxide (eg. 1M, 40
g/L, 3.132L) preferably quickly so as to form a fine
precipitate. Preferably, the final reaction product
has a composition:

((Cu

Fe )804)3((Cu0_957 Fe0.043)(0H)2)

0.957 0.043
which corresponds to a material containing 53.8 wt%

S igd ™
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tests have indicated th& sH&Ealle pinfgr paclndesiinorganic silggates form

the naturally occurrl%% %&ngwater-borne, inorganic silicates such as
Zincanode™ 215 available from ICI-Dulux.
Zincanode™ 215 is é high ratio, high build
water-borne self curing inorganic silicate.

Typically, 100g to 1,000g of the reaction product
is used per 1 litre of binder, more preferably 350g to
450g per litre.

To further assist in adhesion of the formulation
to the copper substrate the_formulation may further
comprise a carboxylic acid. Suitable carboxylic acids
include oxalic acid{ capric écid, citric acid, tartic
acid, D.L. malic acid, sebacic acid, benzoic acid,
succinic acid and stearic acid. Preferably the
carboxylic acid is present in an amount from 0 to 1000
ppm based on the total weight of tlie formulation.

'A patina can also be formed by contacting the
copper substrate with a strong oxidant such as a
persulphate solution. Preferably the solution of

~ persulphate is a solution of sodium or ammonium
persulphate (typically containing between 10 and 200
g/L in the pH range 3 to 8). The copper substrate can '
be contacted by spraying the solution onto the

substrate. The contacted surface is then allowed to
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to remove any residual sodium sulphate.
The invention will now be described by way of
example only with feference to the following Examples.
EXAMPLE 1
Dissolve 500g Cuso4.5H

2
Feso4.7H20_in 4 litres of water. 2Add 3.1 litres

0 and 25g

of 1M NaOH (40g/litre) solution. Wash and dry
precipitate to produce a "dry" powder. Add 350g of
powder to 1 litre of water borne inorganic silicate

(Zincanode 215), mix and apply to copper surface.

EXAMPLE 2
Dissolve 500g Cuso4.5H20 and 5g
Feso4.7H20 in 4 litres of water. Add 2.9 litres

of 1M NaOH (40g/litre) solution. Waéh and dry
precipitate to produce a "dry" powder. Add 650g of
powder to 1 litre of water borne inorganic silicate
(Zincanode 215), mix and apply to copper surface.
EXAMPLE 3
Dissolve 5009 CuSO

4° 2
Feso4.7H20 in 4 1itres of water. Add 3.0 litres

0 and 15g

of 1M KOH solution. Wash and dry precipitate to
produce a "dry" powder. Add 4509 of powder and 100mg

oxalic acid to 1 litre of water borne inorganic
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formul ati on accor digyggla@ef he first aspect According to a
third aspect of the invention, there is provided a nmet hod of
coating a copper substrate wekhmpngagtificial patina, which nethod
conpri ses contacting the copper substrate mtth a per sul phate
solution, and then all oBNisgdive S00gactusd and surSgace to oxidize in a
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alloy. The substrate MA| i cally be in fabricated or sheet form
whi ch may or may n&E thé@hngg fen- Wash and dry precipitate to

produce a "dry" powder. Add 500g of powder and 100 mg
D.L. malic acid to 1 litre of organic silicate
(Zincanode 304), mix and apply to copper surface.
EXAMPLE 5
Dissolve 500g CuSO4.5H20 in 4 litres of
water. Add 3.1 1itfes of 1M NaOH (40g/litre)
solution. Wash and dry (spray dry) precipitate to
produce a "dry" powder. Add 350g of powder and 25mg
D.L. malic acid to 1 litre of water borne inorganic
silicate (Zincanode 215), mix and apply to copper
surface.
EXAMPLE 6
Dissolve 50g sodium persulfate in 1 litre of
water. Adjust_pH.to 8 with NaOH. Spray solution onto
copper surface. Age for 2 hours in high humidity
environment (>95%RH). Allow to dry slowly, then wash
surface. Repeated twice; gave desired surface
patination.
EXAMPLE 7
Dissolve 10g sodium persulfate in 1 litre of
water. Adjust pH to 7 with NaOH. Spray solution onto

copper surface. Age for 2 hours in high humidity
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reacti on product has a conposition: ((CYerr].9s57
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a material containi 53.8 %
(B a su&%a%le binder.

2. A formulation according_to claim 1, wherein the
hydroxide compound is an alkali metal hydroxide, an
alkaline earth metal hydroxide, a transition metal
hydroxide or ammonium hydroxide.

3. A formulation according to claim 2 wherein the
hydroxide compound is sodium hydroxide.

4. A formulation acceording to any one of claims 1 to
3 wherein the binder is an inorganic silicate.

5. A formulation according to claim 4 wherein the
silicate is a water borne, inorganic silicate.

6. A formulation according to any one of claims 1 to
5 further comprising a carboxylic acid.

7. A formulation-accordin§ to claim 6 wherein the
cérboxylic acid is oxalic_acid; capric acid, citric
acid, tartic acid, D.L malic acid, sebacic acid,
benzoic acid, succinic acid or stearic acid.

. 8. A formulation according to claim 6 or 7 wherein
the carboxylic acid is present in an amount of from 0
to 1000 ppm based on the total weight of the
formulation. '

9. A formulation according to any one of claims 1 to

8 wherein the reaction product has a composition
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To further assist ig cHiesimdhgliooheof 2, obbagi 80 reaction prbdutt: qriper
substrate the fornulation may further conprise a carboxylic acid.

Sui t abl e carboxyl i diantedof binder. include oxalic acid, capric acid, citric
acid, tartic acid, D.L. malic acid, sebacic acid, benzoic acid,
succinic acid and sklear i* metihwd pfetopsbng aheopper substrate with an .

artificial patina, comprising applying to the
substrate a formulation according to any one of claims
1 to 10.

12. A method according to claim 11 wherein the copper
substrate is copper or a'copber alloy.

13. A method according to claim 11 or 12 wherein the
substrate is in fabricated or sheet form which has
optionally been pickled and/or acid cleaned.

14. A method according to any one of claims 11 to 13
where the substréte is copper electrosheet.

15. A method according to any one of claims 11 to 14
wherein the substrate is oxidized prior to application
of the formulation.

16. A method according to any one of claims 11 to 15
wherein the formulation is applied by paintbrush,
spraying or by rolling.

17. A method according to any one of claims 11 to 16
wherein the formulation is applied after ihstallation
or before installation as part of an in-line
manufacturing process of the substrate.

18. A method of coating a copper substrate with an

artificial patina comprising contacting the copper



car poxyl acid I's present in an ampbunt fromO to 1000 ppm based
on theyuk fy; of the fornulation. A pat iRCT/AXI95/088360 be
forned&%y con actlng t he copper substrate with a strong oxi dant
such a¥ a per sul phat e sol uti on.- Beeferably the sol ution of

persul phate is a solution of sodium or anmoni um per sul phat e
(typical ly contai ni sgbbttratenwithaadp@bSulphate solution ahd phienange 3 to
8). The copper substrate can be contacted by spraying the sol ution
onto the sablowing. threconhaateddsyufagectosoxhdihzel gnv\édhiﬁh

WD 95/ 29207 .. PCT/ AU95/ 00236

-,10 - oxi BrB&diRYhAEMCRBRRERLy, typically 95%rel ative

himidity by placing, the sub to.a humdity. bi pet
conduct1ngthe- pr 0ckds 1 & Behapar aronrgans Fo cLdin 48 gvbg=8ng FBfront . an

b P pelatyamace sohdURRH ERBSAFRH sl Raace (e

persulphate.

20. A method of claim 18 or 19 wherein the
persulphate solution contains between 10 g/L to 200
g/L of the persulphate.

21. A method according to any one of claims 18 to 20
wherein the persulphate solution has a pH from 3 to 8.
22. A method according to any one of claims 18 to 21
wherein the persulphate solution is applied by
spraying.

23. A method according to any one of claims 18 to 22

wherein the relative humidity of the atmosphere is 95%.

* c L M S *



_

The inventi Or‘rvvi;ll “rrowbe described by way of exanple only with

reference to t | es. f
Di ssol ve 500g MH ﬂi‘!ﬂﬁ{'ﬁﬂg and 25g FeSq err] { RERLAGEMIENT QHEET
litres of wat er | of 1M NaOH (40g/Ii 1997

re) soI
Wash and dry precipitate to produce a "dry" po\/voler;L ﬁgl\.@? ...........
powder to 1 litre of water borne inorganic-érlicate "T:Z?ntawoﬁe*“““““‘"
215), mx and apply to copper surface. EXAMPLE
2 Di ssol ve 5000 (PROPOSED ANENI] :

FeSOerr].7Herr]Oin 4 I|tres of ter Add29 I|tres of 1M
NaO—|(409/I|tre) h TRON A Py 258 FND \ APOR ANErhN AFIZSNISE a
"dry" powder. Add T powder tre at er | e

i norganic silicate copper

surf ace. A2 ARV : Di ssol ve
500g CQus(err].Herr]O and 159 FeSCIerr] 7H[err]O|n 4 |itres of
water. Add 3.10 | jAn aificial patination formulation compnsmg

5 (@ the reaction product of copper sulfate and optionally iron sulphate, with

an inorganic hydroxide compound; and
(b) an inorganic silicate binder.
2. Aformulation according to claim 1, wherein the hydroxide compound is an alkali
metal hydroxide, an alkaline earth metal hydroxide, a transition metal hydroxide or
10 ammonium hydroxide.
3. A formulation é,ccording to claim 2 wherein the hydroxide compound is sodium
_ hydroxide. |
4., A formulation. according to claim 3 wherein the silicate is a water borne, inorganic
silicate.
15 5. A formulation according to any one of claims 1 to 4 further comprising a
carboxylic acid.
6. A formulation according to claim 5 wherein the carboxylic acid is oxalic acid,
capric acid, citric acid, tartic acid,'D.L malic acid, sebacic acid, benzoic acid, succinic
acid or stgaric acid.
20 7. A formulation according to claim 5 or 6 wherein the carboxylic acid is present in

an amount of from 0 to 1000 ppm based on the total weight of the fonnulaﬁon.

17971-05.00c/ntf



of 1M KOH sol ution. Wash and dry precipitate to produce Ve
ACEMERNTEHEET |

powder. Add 450g of powder and 100ngy oxal i ¢ aci

wat er - bor ne i nor ggng '"l" limnFZO? |
PCT/ AU95/ 00236 11““" ||||| || | - - 11 - oits Li£3t APR-1997- |
(Zi ncanode 215), m*% &ndtappl ySt o copper surface. || 72 Y CE oo
EXAMPLE 4 Di ssol ve 500g CuSO-@rr].5H err]0 and 7.5g

FeSO err]. 7H err]O0 in 4 litres of water. Add 2.9 litres of 1M

NH err] OH sol 8.i onA folstiationckiedonding te@npioh@bfclaims 1 to 7 wherejn thelteaetien prdduct
powder. Add 500g of powder and 100 ng D.L. malic acid to 1 litre

of organic si 'ﬁa%%tc%mposition'vmégﬁm%%uéﬁmzﬁﬁld apply to copper

surf ace. _ Di ssol ve 5009
water. Add 3.1 litres of 1M NaCH

CuS . 5H O, | j f
(40$ Ieir{]re) [e&é%_sfeggﬂp&({ eiF‘%‘b&l@}Qﬁd dry (spray dry) precipitate to

9. A formulation ac.cordihg to any one of claims 1 to 8 containing 100 to 1,000 g of
5 reaction product per litre of binder.

10. A method of coating a copper substrate with an artificial patina, comprising
applying to the substrate a formulation according to any one of claims 1 to 9.
11. A method according to claim 10 wherein the copper substrate is copper or a copper
alloy.

10 12. A method according to claim 10 or 11 wherein the substrate is in fabricated or
sheet form which has optionally been pickled and/or acid cleaned.
13. A method according to any one of claims 10 to 12 where the substrate is copper
electrosheet.
14. A method according to any one of claims 10 to 13 wherein the substrate is

15 oxidized prior to application of the formulation.
15. A method according to any one of claims 10 to 14 wherein the formulation is
applied by paintbrush, spraying or by rolling. |
16. A method according to any one of claims 10 to -15 wherein the formulation ié
applied after installation or before installation as part of an in-line manufacturing process

20 of the substrate.
17. A method of coating a copper substrate with an artificial patina comprising
contacting the copper substrate with a persulphate solution and then allowing the

contacted surface to oxidize in a high humidity atmosphere.

17om-05.00c/ntf



produce a "dry" powder—Add 350G of powder and 25ng

ﬁfi(d‘a%g . ép:o: ;r? ooiogﬁ‘qm‘!ﬂm“m‘( ““[“mglcg si | i cat el (FamaOEMENTAHTET

}
EXAMPLE 6 ssol we $0g* sodi um persul fate in rbétbrz-%k}?&%é}
water. Adjust pHto 8 with NaOH Spray solugion onto be——t8pper
surface. Age for 2 hours in high humdity envi ronnment (>95%RH) .
Allow to dr |l owl y, t.hen wa ) urface. Repeated tw ce; gave
desired sur ]Y aié' A'method aiggqraglgttp &laim 17 wherein the persuﬁ)pei-nate solution conta%;@ggﬁi‘_@ 7
Di ssol ve 10g sodium persulfate in 1 litre of water. Adjust pHto
7 with NaCH. $pesynonpimipesulphateo copper surface. Age for 2 hours
in high humdity WD 95/ 29207 PCT/ AU95/ 00236

19. A method of claim 17 or 18 wherein the persulphate solution contains between 10
g/L to 200 g/L of the persulphate.
5 20. A method according to any one of claims 17 to 19 wherein the persulphafe solution
has a pH from 3 to 8.
21. A method according to é.ny one of claims 17 to 20 wherein the persulphate solution
is applied by spraying.
- 22. A method according to any one of claims 17 to 21 wherein the relative humidity of

10 the atmosphere is 95%.
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S — .
environment (>95%H). Allow to dry slowy, then wash surface.

- Repeated ten \ mﬂmummmiﬁﬂllsed surface ¢ . patination.
The processe “ of the present i nvention are

sui tabl e for forfing§ a" pa i na on any copper substrate.

-1 - CLAI M5: - 1. An artificial patination
formul ati on conprising: 5 (a) t el Teacti on product of copper
sulfate and optionally iron sul phate, with an inorganic

hydr oxi de conpound; and (b) an inorganic silicate binder.

2. A formul ati ogamgerding to claiml1, wherein the hydroxi de conmpound is
an al kal i ) _

1.  An artificial patination formulation comprising:
5 (a) the reaction product of copper sulfate and eptionally iron sulphate,_ with
an inorganic hydroxide compound; and
(b) an inorganic silicate binder.
2. A formulation according to claim 1, wherein the hy&roxide compound is an alkali
metal hydroxide, an alkaline earth metal hydroxide, a transition metal hydroxide or
10 ammonium hydroxide. ’
3. A formulation according to claim 2 wherein the hydroxide compound is sodium
hydroxide.
4. A formulation according to claim 3 wherein the silicate is a water Eome, inorganic
silicater
15 5. A formulation’according to any one of claims 1 to 4 further comprising a
carboxylic-acid. |
6. A formulation accorciing to claim 5 wherein the carboxylic acid is oxalic acid,
capric acid, citric acid, tartic acid, D.L malic acid, sebacic acid, benzoic acid, succinic
acid or stearic écid. K

20 7. A formulation according to claim 5 or 6 wherein the carboxylic acid is present in

an amount of from 0 to 1000 ppm based on the total weight of the formulation.



met al hydr oxi dm rret al hydroxide, a transition netal

hydr oxirde or mn 3. A fornulation according to
claim 2 wher ei n gnm“““\ ound I's sodi um hydr oxi de. 4. A
formul ation accoraing tb ctai®m 3 wherein the silicate is a water borne,
I norgani c silicate. 15 5. A formul ati on according to any one of
clains 1 to 4 further conprising a cakboxylic acid. 6. A

formul ati on according to claim5 wherein the carboxylic acid is oxalic

acid, capri A formuiativntaccerdingitd any onid ofclamisd, to. wheteinithe feattion pxebaal c
aci d, benzoic acid, succinic acid or stearic acid. 20 7.

“fornul ation %%EQE%Bgs&xQn%ﬁéd‘Be@wé’én(@ w%@&mﬁﬁ%gaar boxylic acid | S.

present in nount of from sed on the total weight
of the fornmnul

-2- (@ﬁg?mwﬁ%&%%é}@mg to any one of clainms 1 to 7 wherein

the reacti on pr oduct has a conposition varied between
( Cusq err]) 3Gu( 04 fgmqat@n@ccordmg to any one of claims 1 to 8 containing 100 to 1,000 g of

-~

5 reaction product per 11_tre of binder.
10. A method of coating a copper substrate with an artificial patina, coﬁpﬁsing
applying to the substrate a formulation according to any one of claims 1 to 9.

11. A method according to clﬁm 10 wherein the copper substraie is copper or a copper
alloy.
10 12. A method according to claim 10 or 11 wherein the _substrate isin fabri’cated or
sheet form which has optionally been pickled and/or acid cleaned.
13. A method according to any one of claims 10 to 12 where the substrate is copper
electrosheet.
14. Amethod according to any one of claims 10 to 13 wherein the substrate is
15 oxidized prior to appiication of the formulation.
15. A method according to any one of claims 10 to 14 wherein the formulation is
applied by paintbrush, spraying or by rolling.
16. A method according to any one of claims 10 to 15 wherein the formulation is
applied after installation :;r before installation as part of an in-line manufacturing process
20 of the substrate.
17. A method of coating é copper substrate with an artificial patina comprising

contacting the copper substrate with a persulphate solution and then allowing the

contacted surface to oxidize in a high humidity atmosphere.



((Cu[err]Fe[erﬂ%@Q—e%H%(—tﬁrfW]Fe[err])(G—l)[err]) 9. A
formul-ation accordln of clains 1 to 8 containing 100 to 1,000 g
of 5 reacti onfmm ﬁl‘ e of binder. . 10. A nethod of coating
a copper substr «1cial patina, conprising ' applying to
the substrate a forrrul atlon according to agy one of claims 1 to 9.

11. A nethod accordl ng to claim 10 V\/nerel n“the copper substrate is copper
or a copper .10, 12. A nethod accordi Ial m 10 .or
wherein the d8bsth meglquacFWdinl%M Wherein th eP%'ﬁgg}Eat?B‘?Hﬁ‘%FWH%? tum
optionally been pickled and/or acid cl eaned. 13. A met hod according
to any one oforammdrBuh@etsulphdtesher e t he substrate is copper

el ectrosheet. _ 14. A nmethod according to any one of clainms 10 to 13

wherein the sgbstf ﬁie&ddsofcla'ém o1 FREerbini thE pdrulphatt sslatiboBorthiné Bétween 10
fornmul ati on. . A method according to any one of clainms 10 to 14

wherein the f plied by paintbrush, spraying or by
rol l'ing. g?f‘i%&&;gﬁé?ﬁ]tgapgrgglgp%ghg to any one of clainms 10 to 15 wherein
the formulation is plied after installatigon or before in aIIatlon

as part of5ar20 n-A mﬂéhmpmmﬁoum ope o€ elaims bhto 15 whergindhe persulppa 2t solition

17. A nethod of coating a copper substrate with an artificial patina
conprising  hasapH from 3 to 8.

21. A method according to any one of claims 17 to 20 wherein the persulphate solution

is applied by spraying.

22. A method according to any one of claims 17 to 21 wherein the relative humidity of

10 the atmosphere is 95%.



cont act
al | ow

contalr
18 |
g/L of

ing the c

‘1’9%

substrate with a persul phate sol ution and

nt act ed W{ﬁmmﬁw@n huni di ;‘ 53
PUBLISEED, UNDER THE PATENT GOPPERATION TREATY (CT)

SSIBludrmﬂmalentGhssammﬁum per syl ph

her eogp 142, mr smlzpbes@ 23/8p Ut o QO
t he22s68, 226®hate. 5 20. A nethod a

Nt

2Ths) InternationailShblicRtod Bukimet Of C|WIOTDS/29207

ai ns between 10 g/L to 200

L (@3 dntérnationabPublicption Bate:nf 20¥oysmbes 1@7 (02.11.95)

to 19 |
A et hd
sql uti 9
one of
IS 95%

ereln the persuT phate soluti1on
@1blotepatipng] dpplicadamNumhers of BETAUIH0023

G el BB RS, Y RS ?%"jéfb?se%%%
(30) Priority Data:
PM 5294 26 April 1994 (26.04.94) AU

(71) Applicants (for all designated States except US): COPPER
REFINERIES PTY. LTD. [AU/AU]; Hunter Street, Stuart,
Townsville, QLD 4810 (AU). THE UNIVERSITY OF
QUEENSLAND [AU/AUJ; St. Lucia, QLD 4097 (AU).

(72) Inventors; and ]

(75) Inventors/Applicants (for US only): ATRENS, Andrej
[AU/AU]; 44 Fifth Avenue, St. Lucia, QLD 4067 (AU).
NAIRN, Jason [US/US]; 47 Kendall Street, Oxley, QLD
4075 (US).

(74) Agent: SHELSTON WATERS; 60 Margaret Street, Sydney,
-~ NSW 2000 (AU).

Mas a pAHTrom3 10 B.

t@n Déignated Sutess AM AT, §&| @v CA, CH,
EET R LS
huri : @t{iﬁoﬁpb@sc S1, SK.

TJ, T™™, TT, UA, UG, US, UZ, VN, European patent (AT,
BE, CH, DE, DX, ES, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
ML, MR, NE, SN, TD, TG), ARIPO patent (KE, MW, SD,
§Z, UG).

Published
With international search repart.

(54) Title: ARTIFICIAL PATINA
(57) Abstract

The invention relates to an artificial patination formulation and method of coating a copper substrate with an artificial patina. The
formulation comprises the reaction product of copper sulfate and optionally iron sulphate, with an morgamc hydrox:de compound; and a
suitable binder. The invention also relates to a method of coating a copper substrate with an artificial patina comprising contacting the
copper substrate with a persulphate solution and then allowing the contacted surface to oxidize in 2 high humidity atmosphere.




