On the coast of Tendring Hundred in Essex, at places such Brightlingsea, Clacton, Holland, Frinton, Walton, Harwich and Ramsey, the wives and children of fishermen and other poor people gathered nodules of ‘Copperas’ from the cliffs. Copperas was the name of a naturally forming substance (bisulphide of iron, FeS2, otherwise known as pyrites) that was washed out of the London clay cliffs onto the shore. The cliffs date from the Eocene period, about 50 million years ago, and the Copperas often appears to have been fossilised wood from that era partly replaced by pyrites.

In one of the earliest developments in the chemical industries, the nodules were manufactured nearby at ‘Copperas Houses’ into green vitriol (ferrous sulphate), that was used for a variety of purposes, including:

· Dyeing woollen cloth and leather black

· As a textile dye fixative and darkening agent

· Manufacturing black ink

· Medicines – eye ointments, laxatives, treatments for scurvy (probably fallacious)

· Sulphuric acid and sulphur were important by-products used in gunpowder. 
Development of the Industry

In Europe the technology and production was originally centred in Italy and controlled by the Papacy, and the Hapsburg rulers of Spain and the Netherlands who became England’s enemies at the Reformation. In 1566 Queen Elizabeth authorised “An Act confirming the Queen’s Majesty’s Letters Patents, concerning the making of Allum and Copperas within this Realm and other her Highness’s Dominions.” The government was probably chiefly interested to obtain a reliable supply of sulphur for gunpowder, but the local industry in Essex may have been boosted by demand from the large local cloth industry.

Initially, the English government enticed ‘Dutch Mynerall men’ to bring the technology to England by granting special monopolies, and the industry developed close to where the nodules could be collected along the Greater Thames estuary. The principle factories or Copperas Houses were established at Whitstable, Queenborough (Isle of Sheppey) and Deptford (Kent), and Brightlingsea and Walton-on-the-Naze (Essex). The industry was very successful and by 1764 England was the principal producer in Europe, with over 2,000 tons being annually exported in the 1780s. 

Collecting the Copperas

The raw material was collected by two methods: (1) by dredging off-shore where the seabed had accumulations of Copperas or (2) off of the beaches by poor people and labourers working as “Copperas pickers”. According to reports, the richest harvests were made after storms. When the Copperas had been collected it could be loaded on barges, or hoys, for transport to the Copperas Houses. Relatively few specialist workers were employed in the houses compared to the larger workforce of pickers. The pickers were paid by means of small hammered copper tokens, about the size of an old half-penny. These are said to have had the nominal value of 2d. (two old pennies), and could presumably be redeemed at the Copperas Houses or perhaps traded in local shops. Some of these tokens survive.
The manufacturing process

The manner of producing Copperas probably varied between sites and over time, but the general principles can be reconstructed from the very detailed account in Agricola’s De Re Metallica (‘On the Nature of Metals’) published in 1556, from other literary descriptions of 17th and 18th centuries, and from modern excavations. In one method the raw material appears first to have been placed in large open vats of pits on the foreshore to oxidise and be affected by bacteria for several years. This process produced a “liquor” which comprised a dilute solution of hydrated ferrous sulphate (FeSO4.7H2O) and sulphuric acid (H2SO4). This was then removed or channelled into cisterns or barrels and taken to a Copperas House and placed in boilers in which the liquid was concentrated and reduced. When it had reached the correct concentration it was again removed this time to a cooler, where rods (branches) were placed across the product onto which the Copperas then crystallised. 

Accounts of the Essex industry record a variation in the method (equivalent to the fourth method described by Agricola in 1556), whereby the copperas was packed into heaps into which scrap-iron was introduced and then moistened. The action of the air and water then oxidised the copperas into ferrous sulphate of iron (green vitriol or copperas) and sulphuric acid. Extra scrap iron was added which reacted with the sulphuric acid to produce more vitriol. This was then removed to leaden tanks, evaporated by heat and crystallised as described above. The industry was rather dangerous and there are accounts of industrial accidents where individuals fell into the various pits and were mortally affected by the sulphuric contents. The land was also contaminated.
Sources:
J.C. Shenstone, ‘Copperas Industry’, in W. Page and J.H. Round (eds), The Victoria History of the County of Essex, Vol. II (1907), pp. 411–13.
T. Allen ‘The Forgotten Chemical Revolution’, British Archaeology (August 2002), 14–19. T. Allen, M. Cotterill & G. Pike, Copperas. An account of the Whistable Works and the first industrial-scale chemical production in England (Canterbury Archaeological Trust, Occasional Paper, No. 2, 2004).

