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When SS Great Britain was launched from a dock in 
Bristol in July 1843, it was the largest ship in the 
world. This luxury transatlantic passenger ship 

was designed by the brilliant nineteenth-century engineer, 
Isambard Kingdom Brunel (1806–1859). The SS Great Britain 
was truly innovative, being built from wrought iron, to make 
the ship lighter and stronger than a wooden ship, and was 
driven through the water by a screw propeller, rather than 
paddle wheels. From 1852 SS Great Britain took emigrants 
from the UK to Australia, and then from 1882 it was used as 
a cargo ship until badly damaged by a storm in 1886. Unable 
to sail back to Britain, it was anchored in the Falkland Islands 
to be used as a f loating warehouse, finally being scuttled in 
1937. There it remained until it was refloated in 1970 and 
brought back home to Bristol, to be conserved and displayed 
for visitors.

Corrosion is a big problem for a ship built from iron. To 
conserve the parts above the waterline, the metalwork was 
cleaned using ultra-high-pressure water jets and protected from 
the weather with several coats of paint. However, the lower parts 
of the ship had spent 127 years in contact with seawater, from 
which salts had bonded to the iron. These salts are hygroscopic, 
i.e. they attract moisture, and are very difficult to remove. Even 
if the lower parts of the hull were painted, the iron would still 
rust or otherwise corrode.

There are a variety of corrosion products that cause the 
iron to disintegrate. Rust is a mixture of hydrated forms of 
iron(iii)oxide, Fe2O3.xH2O. Rust is permeable to water, so unlike 
some metal oxides it does not form a protective layer on the 
metal surface, meaning that the metal can continue to corrode 
beneath. Rusting is an electrochemical process, with different 
areas of the metal surface acting as sites for oxidation and 
reduction (Figure 1). Other corrosion products found in the 
hull of SS Great Britain include magnetite (iron(ii,iii) oxide, 
Fe3O4), akaganeite (an iron(iii) oxide-hydroxide/chloride, 
Fe3+O(OH,Cl)) and iron chlorides.

In order to preserve this historic vessel it is kept in a specially 
constructed dry dock, in which the lower part of the ship is 
protected from the weather by a roof made from thick glass 
plates. Iron virtually stops corroding at relative humidity levels 
of less than 20%. Relative humidity is the ratio of water vapour 
pressure in air to the saturation (or equilibrium) vapour pressure 
of water at a given temperature. The air in Bristol often has a 
relative humidity of 80% or more, so dehumidifiers are used 
to remove moisture. This dry air is blown across the inside and 
outside surfaces of the ship’s hull, halting the corrosion process 
while allowing visitors a close-up view of this amazing ship.
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The historic iron vessel is preserved in Bristol

Corrosion of the wrought iron hull

The iron is protected from further 
erosion by dry air, which is 
continuously blown across its surface

The hull of SS Great Britain is 
protected under a glass roof

The inside hull made from wrought iron 
plates joined by riveted iron straps. 
Some areas have been patched with 
resin, but in other places daylight shines 
through holes caused by corrosion
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Figure 1 Rusting is a redox reaction


