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Iron has been used for several thousand years in many different forms. It can be wrought by hand, cast into molds, or formed through a wide range of modern factory processes. It is the most common metal in collections and appears universally in every household.

All common metals are derived from their natural ores by a process called smelting. Iron ores are very stable chemical substances, but when smelted a great deal of energy is put into them to produce the metal. The metal is, therefore, more reactive and less stable and would return to the stable state if it could. We know by observation that metals are relatively unstable - they will rust and tarnish if allowed to do so. This process is called oxidation, although it is not always oxygen that is responsible. As iron oxidizes it moves quite slowly to states of lower energy where it is less reactive and thus more stable.

Iron is converted to steel by adding carbon or other trace elements. In fact, objects of pure iron are very scarce. Cast iron objects actually contain quite a high proportion of carbon; as much as 4% in some cases. 

Causes of Corrosion

When iron is exposed to water and oxygen, it corrodes. The corrosion products are the familiar red-brown rust. Some iron objects have acquired an adherent rust layer from past exposure to high levels of moisture. This rust layer is often stable and will help slow corrosion of the underlying metal if the object is accidentally exposed to high moisture levels. Salt or other contaminants in the rust layer will stimulate further corrosion, especially at higher relative humilities. It is noteworthy that cast iron air bricks will form a surface patina of rust which is almost inert and will therefore protect the air brick throughout its life.  This enables the air brick to resist corrosion and remain complete and intact for 100s of years.  Beware though of cast iron air bricks at pavement level and near busy road ways – the salt added to winter roads can excessively speed up the corrosion process.
Prevention of Corrosion
The simplest form of preventing corrosion is to allow the cast iron to accumulate a thin layer of rust on the surface to act as a barrier and preserve the metal below.  The cast iron air brick will then become a dark orange or red brown colour which on a brick wall will look in keeping and go unnoticed.  If it is in a whitewashed stone wall however, the tell tale signs of rust may bleed into the wall and look unsightly. If this occurs there are numerous methods to prevent corrosion.

Rust preventer, paint and galvanising are all possible methods of preserving the cast iron. A suitable preventer would be WD40 or wax which could be applied as and when required and this would be most suitable for hit and miss air bricks which require freedom of movement of the component parts (and would become stiff or seize with the application of paint).  By far the most common is the application of paint which is best applied in three coats – a primer, gloss and lacquer.  Acrylic automotive spray paint is ideal as it is relatively thinly spread so it won’t reduce the free air flow significantly. Any water based paints and emulsions are not recommended as they will quickly allow the rust through.  It is possible to protect the cast iron air brick in situ with sprays of water repellent and also to spray paint them (masking off the wall to prevent overspray) although it is preferable to install painted air bricks at the outset.
An effective protection against corrosion is galvanising which has to be done at the factory.  The initial colouring is bright silver which does in time dull.  It can be painted to improve the look with varying degrees of success.  The zinc coating from the galvanising process can be as resistant to painting as it is to corrosion so ensure the surface is degreased and lightly run abrasive cloth over the surface to get the best results.

Cleaning and Repair

Hit and miss grilles are often seized after years of remaining open (or closed) without regular movement.  It is worth spraying them with penetrating oil over several days before attempting to work them loose – do not try to hammer them to get them to move as this will crack the brittle cast iron and you will need a new one.

To clean cast iron grilles it is best to start with a wire brush or wire wool and possibly work in WD40 at the same time. Once finished wipe over to remove the excess preservative and then leave.  If you wish to paint then you will need to remove all traces of grease and WD40 before applying a primer.

Air bricks that were originally finished black, and are in a corroded state, can be darkened again by applying tannic acid. This converts the red rust into a stable iron tannate and gives an even black surface. The blackening effect of tannic acid is quite noticeable, so it should only be used on objects that were originally black finished. Proprietary brands for rust converting include Ferter and are available via motor stores and any tool shops 
In general, repair of iron objects is best left to a specialist. We have prepared a fact sheet on silver soldering cast iron vent grilles if you would like to attempt it which you can find on Fact Sheet 006.
Galvanising

Most ferrous materials are suitable for hot dip galvanizing. Cast iron, malleable iron, cast steels, hot rolled steels and cold rolled steels all can be protected by hot dip galvanizing. Though most ferrous materials can be hot dip galvanized, the characteristics of the galvanized coating will be primarily a function of the chemical composition of the material.

The galvanized coating has as its basis a reaction between steel and molten zinc resulting in the formation of a series of zinc-iron alloy layers, which are normally covered by a layer of solidified zinc..

Galvanising does have the disadvantage of leaving behind an artificial covering which visually is not to everyone’s liking and isn’t easy to paint over but it does have unquestionable benefits with regards to improving the corrosion resistance of the material.

Extracts and information supplied from “Preserving my heritage” http://www.preservation.gc.ca/howto/articles/iron-objects_e.asp
Disclaimer- All the information in this publication or information supplied regarding the suitability of our cast iron air bricks for various ventilation scenarios shown on castironairbricks.com or given by any of our representatives is given in good faith and is for guidance only. A qualified architect, local building regulations officer and/or Corgi registered plumber if applicable should be consulted prior to installation if in doubt. In the case of installation on a listed building, permissions from the local authority should be sought from the conservation officer before any work is carried out, even to replace damaged items.
