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Patina: Why Bronze

 Changes Color

A) What is Patina?

· Patina (in green) is a layer of chemical substance that forms on the surface of untreated metal objects when they are exposed to the atmosphere. 
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· It results from a chemical reaction between the copper (Bronze= copper+tin) and the H2O in air. The reaction is the oxidization of metal. The patina is an altered state of the metal that coats the original surface and protects it from further corrosion, if the atmosphere is stable. 
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[http://www.kae.gr/bronzemonuments/parts/GPG1.htm -> the pictures from A) are all from this website, an awareness site to protect European outdoor bronze sculptures. It also provides details about atmospheric conditions and their consequences on the bronze as well as the different types of corrosion and how to recognize these variables with the naked eye.]

B) Different Kinds of Patina

· Natural and Artificial

This refers to the causes of the formation of patina. Natural patina is formed… well, naturally, simply by exposure to the elements. This is the case of most antiques that are found buried. The brown and green finish is composed of basic copper sulphates (azurite and malachite). It is also known as outdoor patina. 

 Artificial, or indoor patina is achieved by applying chermicals or paint to the surface of the bronze. It is mostly composed of cuprite. 
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· Stable/Noble and Active/Vile/Virulent
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These terms refer to the condition of reactivity of the patina and distinguish between two kinds of bronze corrosion. Noble patina consists of corrosion products that are attractive and at the same time chemically stable. A stable patina is hard to find outdoors nowadays because it requires a long time to form in an unpolluted atmosphere. But it can be imitated with an artificial patina (at left, by Henri Moore). 
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Vile patina is light green and consists of products that actively corrode the surface of the sculpture. It is mostly of modern origin and due to the presence of sulphates in industrial pollution that induce more corrosion. It can be found on old archeological bronzes due to the presence of chlorides. It is unstable and dangerous to the bronze.

[http://www.northernlightstudio.com/new/patinalec.php ->The pictures from B) are all from this website- a write up of a slide lecture by a professor on the benefits of patina. It includes many pictures of different kinds of patina and explains their differences.]

[http://www.kae.gr/bronzemonuments/parts/GPG1.htm -> chapter 2.4, a detailed definition of Patina]

C) History of Artificial Patina

· Antiquity
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It is little known that antique Greek bronzes were for the most part polychrome. All we see today are the effects of years of stable corrosion resulting in a noble patina. Greeks maintained their sculptures a bright tanned hue by regularly polishing and applying a protective coating of bitumen or pine tar pitch. They also applied alloys during the casting process to make silver teeth or gold highlights. Greeks also inlayed other metals and precious stones in their statues for eyes, jewelry and other ornamentation. At left, we can see Greek patineurs maintaining a large statue found on a vase.

· Renaissance

In the Renaissance, methods were developed to create and control different colored patinas. Dark patinas helped hide the many casting flaws due to the recent rediscovery of bronze casting. Vasari simply states that bronze, “assumes through time and by natural change a color that draws towards black… some turn it black with oil, and others with vinegar make it green” (northernlightstudio.com). These methods already point towards a modern distinction of artificial patina: cold or hot. Salted vinegar was rubbed on cold but the oil was applied hot over a straw fire. Later, in the early 1600’s there is evidence of red patinas, called sanguine, achieved by working red earth pigment into the surface.

· Industrial Age
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A new label appeared in the 19th century- that of Master Patineur. The Limet brothers were known as such and consulted and worked with Rodin to produce his fine dark black and reflective green surfaces. They were the first to fully develop HOT patination. Using a hot flame, the bronze is heated in part by part and corrosion in forced with the help of additional chemicals. This process is quick and easy to control; artists have more say over their patina. 

[northernlightstudio.com -> this website goes through the evolution of patinas from antiquity to the industrial age]

D) Conservation

Bronze patinas need to be preserved against the corrosion-provoking effects of our modern atmosphere. The processes are easy but time consuming. 

· Cleaning: Using Triton X-100 or Vulpex soap, lather the surface of the bronze and rinse thouroughly. Sculptures should be cleaned every few months to prevent dirt and oil from building up and destabilizing the patina. 

· Waxing: With a brush, apply a thin layer of wax all over surface. Excessive amount of was will result in white flakes, not very pretty. Rub the wax in with a cloth and then buff with, for example, a stiff brush or rolled tights. Waxing should occur yearly to maintain a healthy glow.

· Re-patination: Every so often, five to ten years or so, the bronze can be reheated. This allows for the old patina to partially be removed and reapplied. 

[http://www.hfmgv.org/explore/artifacts/brass.asp -> this website provides detailed information on how to identify corrosion, eliminate its causes, maintain the surface of bronzes, etc.] 

[http://www.whiteriverfoundry.com/bronze_patina_basics.htm -> this website explains how to apply a patina to bronze. The author is the owner of a foundry and skilled caster and patineur.]

[http://www.coscosi.com/patinas/patinaformulas.htm -> this website provides ingredients for various artificial patinas to achieve different coloring affect. He lists the chemicals necessary and the different methods needed to apply them, post casting process.] 

