
chemistry
Romantic



Acknowledgements

Romantic Chemistry has been made 
possible by the generous support of  
our sponsor, the Companhia Brasileira  
de Metalurgia e Mineração (CBMM).

The Royal Society would also like to 
thank the following organisations and 
individuals for their help and advice in 
compiling the exhibition:

Beta Technology Ltd., including Ben 
Micó and Jayne Evans. The Department 
of Earth Sciences at the Natural History 
Museum, London. Derby Museum and 
Art Gallery, Derby.



Romantic chemistry   3   

The exhibition Romantic Chemistry uses the Royal 
Society’s archives to tell the stories of the early 
scientists Humphry Davy, Smithson Tennant, William 
Hyde Wollaston and many others, the elements they 
uncovered, and the modern world they built. Many 
treasures are exhibited, including Joseph Priestley’s 
spectacles, with frames of a surprisingly trendy design, 
the prototype of Davy’s miner’s lamp and, more 
prosaically, my old Osmiroid fountain pen, displayed 
because of the osmium/iridium alloy in its nib.

Are there messages for us today in this fascinating 
exhibition? The answer is a resounding ‘yes’. It reveals 
a passion in these chemists that is missing from the 
cold, rational image that modern scientists often try to 
cultivate. The manuscripts of their papers on display are 
full of nearly illegible alterations, insertions and genuine 
‘cut and paste’ amendments, not the flowing copper-
plate handwriting that I had expected. You almost feel 
that you are talking to the chemists while they explain 
why they chose the names for the elements. 

Equally important is the fact that these chemists 
had a high public profile. Long before today’s mass 
media, they were almost stars – as witnessed, for 
example, by the popularity of Davy’s lectures at 
the Royal Institution. It is sad that so many modern 
scientists are shy of performing for the general public. 
Communicating with the public is part of our scientific 
heritage, not an activity always to be delegated 
conveniently to ‘professional communicators’. 

At the same time, modern scientists must be humble. 
They sometimes do not understand social media and 
can come across as pompous or boring. The key point 
is that the public are interested in science and my 
impression is that this interest is growing. People are 
worried about threats to health, challenges posed by 
climate change and many other issues that involve 
chemistry in one way or another. They want to be 
better informed and to understand the issues involved. 
Scientists need to provide that understanding to the 
best of their ability.

You could say that the Romantic Chemists had it easy. 
Most of the elements were waiting to be discovered. 
But now, synthesising new super-heavy elements 
is the realm of specialised physics centres. So what 
is the chemistry that will really excite the public 
today? I believe that one area is green chemistry, the 
cleaner, safer production of chemicals and materials. 
Sustainability is becoming increasingly important in 
people’s minds. They want to live in a greener way but 
are reluctant to change their lifestyles. Furthermore, 
1.3 billion of our planet’s poorest inhabitants need to 
consume more to lift them from profound poverty. 
So how are we going to provide the chemicals 
that everyone needs and to do so from sustainable 
feedstocks and far more efficiently than today? This 
is a shared challenge to chemists in academia and 
industry. It really is where science meets business! 

Do we still have the entrepreneurial spirit of Wollaston 
and his contemporaries? Of course we do, but the spirit 
is sometimes masked by understandable but misguided 
attempts to ‘direct’ research. Smithson Tennant did 
not discover iridium and osmium because he wanted 
to design better fountain pens. Nor did he imagine that 
iridium catalysts would transform the carbonylation 
of methanol in the BP Cativa process for synthesising 
acetic acid. He discovered and others applied his 
discoveries. The problem today is that science has 
expanded so enormously that there is a widening gap 
between the discoverers of new chemistry and those 
who can exploit it. Who is going to bring the two sides 
closer together? We will need to solve this problem if 
we are to thrive into the 21st century. 

Martyn Poliakoff

Foreign Secretary and Vice-President,  
The Royal Society

Research Professor,  
University of Nottingham
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Companhia Brasileira de Metalurgia e Mineração 
(CBMM) is the world’s premier supplier of niobium 
and niobium technology. CBMM mines and processes 
niobium, manufactures, customizes and markets 
niobium-based products and provides expert technical 
support to customers in the most sophisticated steel 
and technological segments around the globe.

CBMM’s headquarters, manufacturing and technology 
center are located in Araxá, Minas Gerais, Brazil. CBMM 
maintains two additional offices in Brazil, one in São 
Paulo and another in Belo Horizonte, Minas Gerais. The 
Company has four wholly owned subsidiaries around 
the world along with three distributors and an extensive 
network of supply warehouses to meet the needs of 
customers wherever they may be.

Niobium 
Niobium is the solution to some of the most 
sophisticated technological challenges of the  
modern age. 

The beneficial effects of niobium use are directly 
related to its properties and the properties it bestows 
on materials. When added as an alloying element, 
niobium is the most efficient grain refiner in steels. 
Grain refinement is the only mechanism that increases 
steel strength and toughness simultaneously. Structures 
using niobium containing steel are lighter, thereby more 
energy efficient and environmentally sound.

In addition to steels, niobium’s unique characteristics 
make it useful in a range of other applications. 

Niobium has a high melting temperature (2,468°C)  
and it is the lightest refractory metal. This property 
allows its alloys to help in structural solutions at 
temperatures higher than 1,300°C. Below -264°C, 
niobium has superconducting properties. It conducts 
high densities of electrical current resistance-free, 
creating magnetic fields and forces that yield important 
practical applications in medical diagnostics and 
materials research.

Applications of niobium 
The most important application for niobium is as an 
alloying element to strengthen steel without impairing 
its ductility properties. These steels are used in the 
automotive industry and to build oil and gas pipelines 
and large structures. Besides making steels stronger and 
tougher, tiny amounts of niobium also enhance steel 
weldability and formability. Stainless steels containing 
niobium are used in vehicle exhaust systems, among 
other applications.

Non-steel applications for niobium include aircraft 
turbines, land-based power generation turbines, optical 
lenses, medical imaging devices and chemical catalysts. 

cbmm.com.br

About the sponsor



It is curious that the beginning of the scientific 
revolution in the seventeenth century should be 
marked by the only genuine contribution of alchemy 
in the understanding of the chemical world. It was the 
German alchemist Hennig Brand (c.1630 – c.1692) 
who would become associated with the discovery 
of phosphorus, the first laboratory element. The 
moment was celebrated by eighteenth century men 
of learning and in Joseph Wright’s famous painting of 
the moment of revelation The Alchymist, in search of 
the Philosopher’s Stone, discovers Phosphorus..(1771). 
Here, the focal point of the picture is the sensational 
luminescent glow of the new element. It would be 
this, the power of chemistry to fire the imagination 
that would captivate the world of the Romantics.

Chemists of the later eighteenth century would be 
preoccupied by trying to explain the constituent 
elements of air and water. The most remarkable 
experimentalist of the age was Henry Cavendish 
(1731 – 1810). A retiring figure, Cavendish was as far 
removed from the flamboyance of the succeeding 
generation of scientists as it would be possible to get, 
but his isolation and recognition of ‘inflammable air’ 
as an elemental constituent of the atmospheric was a 
key moment of discovery. He presented his findings 
to the Royal Society in the Philosophical Transactions 
paper ‘Experiments on air’, and the gas would later be 
named hydrogen by Antoine Lavoisier. 

Lavoisier (1743 – 1794) produced the most important 
early attempt to systematically list known chemical 
elements in his groundbreaking Traité Élémentaire de 
Chimie, in 1789. His thirty-three ‘simple substances’ 
included hydrogen, but other discoveries by his fellow 
pneumatic chemists: notably oxygen the discovery 
of which was credited variously to Lavoisier himself 
(who named it), Carl Wilhelm Scheele (1742 – 1786) 
and to Joseph Priestley (1733 – 1804), who made the 
gas in Calne, Wiltshire during August 1774. Priestley’s 
‘dephlogisticated air’ was reported to the Royal 
Society the following year. Lavoisier and Priestley 
were of radically different backgrounds and beliefs. 
Jacques-Louis David painted the Frenchman and 
his talented wife Marie-Anne Pierrette Paulze (1758 
– 1836) as privileged and fashionable co-workers in 
natural philosophy. Images of Priestley  

are more severe, befitting his position as a dissenter 
and prototype Unitarian educator. The lives of both 
were transformed by the age of revolutions in America 
and then France: Lavoisier guillotined and Priestley, his 
Birmingham laboratory set ablaze for his sympathies 
with events in France, seeking the safety and liberty  
of Pennsylvania.

Both Lavoisier’s general work on chemical theory 
and the researches into specific gaseous elements 
helped to usher in a new era of the science: a chemical 
revolution to match the political upheavals of the late 
eighteenth and early nineteenth centuries. In Britain 
and elsewhere, increasing industrialization around 
places such as Priestley’s Birmingham and extensive 
overseas trade gave access to new minerals and 
financial incentives to explore them. The chemist and 
clergyman William Gregor (1761 – 1817) found the 
single element that he called manaccanite (titanium) 
in the sands of Cornwall, a traditional mining district 
in 1793. But in the opening years of the nineteenth 
century, spectacular multiple discoveries began to  
be made. 

In London, William Hyde Wollaston (1766 – 1828) 
set up a partnership with fellow chemist Smithson 
Tennant (1761 – 1815) as the new century began. 
Their aim was to refine and exploit metals and while 
working on platinum ores from Brazil in 1803 and 
investigating residues from the processes involved, 
Wollaston found the element palladium. His naming 
of it after the recently discovered asteroid Pallas 
and marketing the metal as ‘the new silver’ showed 
considerable entrepreneurial skill, if not good scientific 
method. Many, including the French-based Irish 
chemist Richard Chenevix (1774 – 1830) simply 
doubted its existence, considering palladium to be an 
alloy of platinum. Wollaston followed up this success 
by announcing the discovery of another new metal, 
this time producing an 1804 paper to the Royal Society 
and naming it “Rhodium, from the rose-colour of a 
dilute solution of the salts containing it...” His partner 
Smithson Tennant trumped Wollaston with not one, 
but ‘Two metals found in the black powder left after 
the solution of platina’ in the same year. He had 
discovered osmium and iridium.

Romantic chemistry
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This was not the only example of New World ores 
yielding riches. Two years before, the Hammersmith-
based chemist Charles Hatchett (1765 – 1847) 
produced a remarkable piece of analysis of a colonial 
mineral specimen: remarkable because the ore had 
been sent to the Royal Society by John Winthrop FRS 
(1681 – 1747) in the early eighteenth century and 
had lain all-but forgotten, transferred to the British 
Museum, until Hatchett’s interest. His paper ‘An 
analysis of a mineral substance from North America, 
containing a metal hitherto unknown’, introduced 
colombium, now called niobium. Hatchett was a 
notably urbane and talented scientist and a prototype 
consulting analytical chemist; although now largely 
neglected in favour of his friend, the prolific Sir 
Humphry Davy (1778 – 1829).

Humphry Davy epitomised this Romantic age of 
discovery. Like his eighteenth-century precursors, 
Davy began his professional career by experimenting 
on gases: in his case to explore their potential medical 
benefits at Dr Thomas Beddoes’ Pneumatic Institute in 
Bristol. It was here that the young scientist, introduced 
by the publisher Joseph Cottle (1770 – 1853), moved 
in the circle of William Wordsworth, Samuel Taylor 
Coleridge, and Robert Southey. A notorious self-
experimenter, Davy had brushes with death while 
inhaling gaseous mixtures as well as the euphoria 
supposedly induced by nitrous oxide. In true Romantic 
style Davy published his own poetry: but he played a 
far more important role in editing the second edition 
of his friends’ Lyrical Ballads, finishing the proofs just 
before leaving Bristol for London to take up a new 
position where he would conduct the researches  
that would make him famous, at the Royal Institution.   
 

Davy’s experiments included applying electricity to 
decompose caustic potash, leading to the discovery  
of potassium in 1807. Similar techniques would 
uncover sodium, calcium and other alkaline earth 
metals. Additionally, Davy isolated and named 
elements discovered by others, notably chlorine  
and iodine. This basic science, together with his  
talent for lecturing, quickly made him among the  
most recognised and fashionable figures of the day. 
Later, in his Essays on the Principle of Method (1818) 
Samuel Taylor Coleridge would convey some of the 
wonder of these times:  

“This is, in truth, the first charm of chemistry, and 
the secret of the almost universal interest excited by 
its discoveries. The serious complacency which is 
afforded by the sense of truth, utility, permanence, and 
progression, blends with and ennobles the exhilarating 
surprise and the pleasurable sting of curiosity, which 
accompany the propounding and the solving of 
an Enigma... If in SHAKESPEARE we find Nature 
idealized into Poetry, through the creative power of 
a profound yet observant meditation, so through the 
meditative observation of a DAVY, a WOLLASTON, or 
a HATCHETT; we find poetry, as if were, substantiated 
and realized in nature.” 

Naturally, Davy was not alone in his discoveries. On 
the continent, his achievements would be matched by 
those of Jons Jakob Berzelius (1779 – 1848), Friedrich 
Wohler (1800 – 1882) and others. But as Sir Thomas 
Lawrence’s portrait of Davy, now at the Royal Society, 
makes clear, Davy became the consummate Regency 
man of fashion and status and was a figurehead for  
the new chemistry by the 1820s. Davy even eclipsed 
his English peers. By 1815 Smithson Tennant was 
dead, killed in an accident near Boulogne, horse and 
rider plunging to their deaths from a drawbridge. 
Wollaston served briefly as a stop-gap President of the 
Royal Society upon the death of the long-serving Sir 
Joseph Banks in 1820. But it would be Humphry Davy 
who would take this prize, first opposing the candidacy 
of Davies Gilbert MP (his snobbish reasoning was 
that the Society would become “the appendage...
to a rotten Cornish borough”) and then becoming 
candidate himself. Not all Fellows thought that the 
lowly, dandyish Davy was a better choice, as a printed 
flyer made clear: other candidates might be of “quiet 
habits, modest manners, and of sensitive feelings...” 
However, Davy was elected, bringing the highest 
scientific office into the hands of the new chemistry 
and its arch-Romantic. 
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The Alchymist, in search of the Philosopher’s 
Stone, discovers Phosphorus, 1771, reworked 1795.
Joseph Wright (1734 – 1797)

Oil on canvas 
Derby Museum and Art Gallery.

The new elements
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Method of making phosphorus, 1680
Robert Boyle (1627 – 1691)

Ink on paper 
Royal Society collections.
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Above 
Portrait of Henry Cavendish, early 19th century 
Charles Rosenberg (1745 – 1844) after William Alexander  
(1767 – 1816)

Aquatint on paper 
Royal Society collections.

Left 
Figures from Experiments on air (the discovery  
of hydrogen), 1766
Henry Cavendish (1731 – 1810)

Ink on paper 
Royal Society collections.
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Above
Portrait of Joseph Priestley, 1789
James Millar (1763 – 1805)

Oil on canvas 
Royal Society collections.

Right
Joseph Priestley’s spectacles and case,  
18th century
Maker unknown

Tortoiseshell, glass, steel and leather
Royal Society collections.

Joseph priestley
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Joseph priestley

Above  
Experiments on magnetic sand found in Cornwall 
(the discovery of titanium), 1793
William Gregor (1761 – 1817)

Ink on paper 
Royal Society collections.

Right  
Portrait of Martin Heinrich Klaproth,  
late 18th century   
Eberhard Siegfried Henne (1759 – 1828)

Line engraving on paper 
Royal Society collections.

The mineral wealth
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An analysis of a mineral substance from North 
America (the discovery of niobium), 1801
Charles Hatchett (1765 – 1847)

Ink on paper 
Royal Society collections.

The american element
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The american element

Above  
Sketch of chemical apparatus for Charles  
Hatchett’s laboratory, 1797 – 1798
Peter Woulfe (1727 – 1803)

Ink on paper 
Royal Society collections.

Right  
Specimen of niobium ore, 18th century 
Natural, originally collected by John Winthrop for  
the Royal Society

Mineral 
Department of Earth Sciences, Natural History  
Museum collections.
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Above  
Portrait of Charles Hatchett, 19th century
Frederick Christian Lewis (1779 – 1856), after  
Sir Thomas Phillips (1770 – 1845)

Soft ground etching  
Royal Society collections.

charles-hatchett.com

Right  
Ferroniobium, 21st century 
Companhia Brasileira de Metalurgia e Mineração 
(CBMM)

Manufactured alloy 
CBMM.
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Above  
Election certificate for William Hyde Wollaston 
signed by John Quincy Adams, 1825
American Academy of Arts and Sciences

Ink on paper, wax seal 
Royal Society collections.

Right  
Advertisement for Palladium, or, New Silver, 1803
William Hyde Wollaston (1766 – 1828) and Smithson 
Tennant (1761 – 1815)

Printed, on paper 
Royal Society collections.

The new metals
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Right  
Enquiries concerning the nature of a metallic 
substance lately sold in London as a new metal 
under the title of palladium, 1803   
Richard Chenevix (1774 – 1830)

Ink on paper, with printed addition 
Royal Society collections.

Below  
Ingots of platinum and palladium donated to the 
Royal Society with a note on their weights, 1828 
and 1834
William Hyde Wollaston (1766 – 1828) and Michael 
Faraday (1791 – 1867)

Platinum, palladium, ink on paper 
Royal Society collections.
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Portrait of William Hyde Wollaston, c.1820 – 24
John Jackson (1778 – 1831)

Oil on canvas 
Royal Society collections.
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Above  
Scientific researches!, 1802
James Gillray (1757 – 1815)

Hand coloured etching 
Royal Society collections.

Left  
On researches into silicium and zirconium, 1824
by Jons Jakob Berzelius (1779 – 1848)

Ink on paper 
Royal Society collections.

The romantic chemist
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The romantic chemist

Portrait of Sir Humphry Davy, c.1821
Sir Thomas Lawrence (1769 – 1830)

Oil on canvas 
Royal Society collections.
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Letter to Charles Hatchett on the Presidency  
of the Royal Society, 1820
Humphry Davy (1778 – 1829)

Ink on paper

Royal Society collections.
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Above  
Circular to the Fellows of the Royal Society, 1820
Anonymous

Printed on paper 
Royal Society collections.

Left and below 
Gauze from an early Miner’s Safety Lamp, c.1815
Humphry Davy (1778 – 1829)

Steel wire, wood and cork 
Royal Society collections.
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Portrait of Friedrich Wohler, mid 19th century 
Conrad Cook (active 1831 – 1850) after Conrad 
L’Allemand (1809 – 1880)

Line and stipple engraving 
Royal Society collections.

An account of compact aluminium, 1845
Friedrich Wohler, (1800 – 1882)

Ink on paper 
Royal Society collections.
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