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Abstract: John Read and James Partington were both promamahthighly respected academics, chemists,
authors and teachers during the middle decadesedid century. Their books were widely read throughdis t
period and played a major role in educating ansingithe awareness of chemistry among young peaple
adults. Today their names are forgotten. The aith®foresent article is to re-establish these twoarkable men
and to bring them to the forefront of educationagoams. An outline is given of their careers asnaists, set
against the background of the times they livedjiming an emphasis to their formidable literarymuit Although
they had widely contrasting personalities, and vepexialists in three different fields of chemisfRead: organic,
Partington: physical and inorganic, they both redoed the great importance of setting chemistrgrirhistorical
context. Accordingly, they both wrote many works the origins and development of chemistry and itetu
much historical material in their textbooks. Thidad not only a great interest to the subject,disd set it in
a broader cultural context, which is so clearlkiag in today’s chemistry teaching programs. A ctalogical list
of their books is given and short contrasting fragte from four of them are analysed. Not only hesé¢ books of
great interest, but they serve as an outstandingdfation for teaching the principles of chemistogay.
A recommendation is made to incorporate one workauth author as compulsory reading material falestts
today, and in future years.
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Introduction

There are several reasons for writing about these remarkable men, who have
inspired me for 50 years: initially as a studend aubsequently as a chemistry teacher.
They were contemporaries, highly respected academiw educators, and served as
university professors for over 30 years - ReadtaABdrews in Scotland (1923-1965), and
Partington at Queen Mary College, London (1919-)9B&tween them they covered three
major fields of chemistry - Read: organic, Partimgtphysical and inorganic. They were
both prolific authors, writing dozens of academapers and many textbooks and chemistry
books for non-specialists, which were reprinted yndimes. They were outstanding
historians of chemistry, publishing many importawtrks in this field, and they understood
and were aware of the role of chemistry in evenylifay
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Yet they had completely different writing styleshish stemmed from their very
contrasting personalities - Read, who was an egttphad the “light touch”, with much
humour, whereas Partington, who was quiet and vedergave meticulous attention to
clarity of exposition and detail. Coincidentallyzely were both at Manchester University
during the academic year 1907-1908, and each \arbtmk on explosives.

Above all, | found their books compulsively intetiag.

Their childhood times

Towards the end of the nineteenth century, Victoimgland was at the height of its
power and international influence. The British Empéxtended to over 1/5 of the globe -
developments in science and technology had playgdréficant role in its growth. These
included coal mining, steel manufacture and steamep, which was now giving way to
electric power and to the internal combustion eagiRapidly expanding means of
communication - railway transport, steamship ockaers, wireless telegraphy, postage
stamps and photography were hallmarks of thosestime

During the first half of the century, quantitatie@d analytical chemistry had made
an impact on our understanding of the ratios inciwhélements combine, following the
elucidation of the Laws of Chemical Combinatione$é two growing fields of chemistry,
coupled with much improved techniques for the saiam of substances (e.g. fractional
distillation) facilitated the classification of aagic compounds, which led to the inventions
of synthetic dyestuffs and high explosives. Greitaaces were made in our understanding
of matter: its particulate nature and the typegattcles which exist - atoms, ions and
molecules. The structure of matter (i.e. arrangeéragparticles) in gases, liquids and solids
(crystals) was providing experimental evidence flordamental questions concerning the
nature of living organisms. The science of thernmadgics was a rapidly expanding field
which had great beneficial effects on the chemiedlistry and on transport: it improved
the efficiency of combustion processes in the cbamindustry and in steam engines.
The discovery of radioactivity in the late 1890sew a new light on our understanding of
the nature of matter, of chemical bonding and efren.

Accompanying these advances came a rapid increasdan population. Associated
with this were the problems of overcrowding, fegdipeople, and a wide variety of
environmental issues, including the pollution of End and waterways.

Science and all things scientific were the buzzwarfithose times and accordingly, its
study occupied a foremost position in educatiorgms.

John Read (17.02.1884-21.01.1963)

John’s parents, John Read (1814-1889) and Bessto@be (1854-1904), came from
families in the West of England, which had deepsao the agricultural tradition. In short,
they were “West Country folk”, with ancient origin¥ohn grew up as part of a large family
in rural Somerset, in the village of Sparkford. kied 5 half-brothers, 6 half-sisters and
1 sister.

From an early age, he displayed an unusually h@yellof natural curiosity and
intelligence. He did chemical experiments at honmel dad a passionate interest in
astronomy. He also had an extraordinary abilitymia with people and to communicate
with them. So great were his interpersonal skiliaf through his conversations with locals
- farmers, craftsmen and labourers - he becamg hilingual as a young lad, gaining
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complete mastery of the south-east Somerset dialécbughout his life, Read remained
deeply attached to his cultural heritage, and altipromoted it.

Photo 1. John Read [courtesy of Oesper collectionszersity of Cincinnati]

He attended an infants’ school at Queen Camel fla@rage of 6, and the local village
school in Sparkford from the age of 9. When he ®&sJohn achieved his first significant
academic success when he came first in the CowmtiprJScholarship Examination and
joined the newly founded Sexey’'s School in Brufbhis had been founded in 1891, and its
first headmaster was the brilliant young and insgiWilliam Albert Knight. Sexey’s was
one of the earliest schools in which a special eaaghwas laid on the high quality teaching
of the sciences and technology. Under Knight's gni, Read did very well at school in
academic subjects and was outstanding at sponytimh he won thé®ux Ludorumaward.
Cricket was his favourite game, and he was to ra@irhis contact with it by supporting
Somerset County Cricket Club until the end of His IEven though history, literature and
languages were his favourite subjects at schoddReas persuaded to study chemistry.
In 1901 he won a Senior Somerset county scholarghiptudy at Finsbury Technical
College in North London (this evolved into Imperfabllege, London University, during
the early decades of the ®@entury). Read was inspired by the teaching ofeRsmr
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S.P. Thompson FRS (1851-1916), who was an outstgratiysicist and Principal of the
College, and the organic chemists: Professor RdblalFRS (1849-1915) and in Read’s
words, the particularly good teacher, F.W. Strélatfe

After gaining the College Diploma in 1904, Read aémad at the college for a further
year as a demonstrator/assistant, before beingegram London County Council (LCC)
scholarship to further his studies. Through hisspeal college friend Watson Smith jr.,
whose mother was Swiss and lived in Zurich, Read wecepted as a PhD student
(Doktorand) in organic chemistry in Zurich. His suypisor was the genial Professor Alfred
Werner (1866-1919) (Nobel Prize in Chemistry in 39for proposing the octahedral
configuration for transition metal complexes). Vghilin Zurich, Read quickly learnt
German and made many friends. He also worked hand, submitted his thesis:
Untersuchungen in der Cumar - und cumarinsauremigksearch into coumarin and its
acid derivatives) after three years. Coumarin is fragrant organic compound
(1-benzopyran-2-one $H50,) with colourless crystals, which occurs naturatyplants.

It was first synthesized by the organic chemistlifit Perkin (1838-1907) in 1868 from
coal tar derivatives, and entered into use in thgfume industry during the late 19
century. Perkin had established himself as a Ilgadinganic chemist through his
serendipitous discovery of the aniline based dyavaime in 1856. This revolutionized the
dyestuffs industry, for it enabled a wide rangesyrithetic new colours to be manufactured.
It is of interest to note that Perkins’ son, WitfiaPerkins jr. (1860-1929) was also
a prominent organic chemist, and was one of Jamaetington’s teachers at Manchester
University in 1908-1909.

Read was awarded his PhD in summer 1907 and inmawif the same year he was
awarded a B.Sc. degree from London University - aaequence of events which we
would envisage today! He returned to England ie (8907 and subsequently decided to
join W.J. Pope FRS (1870-1939) at the Municipald&ttof Technology at Manchester, to
continue research in the rapidly expanding field thé stereochemistry of organic
compounds. Pope was already a highly regarded iorgalemist, specializing in
stereochemistry and molecular symmetry. In the samoh 1909 Pope was elected to the
Chair of Chemistry at Cambridge University, and Réallowed him as Assistant to the
Professor. During the ensuing 8 years, Read eskedali himself not only as a first class
organic chemist but also as an outstanding teamhérmentor to students. His principal
achievements in the field of organic chemistry dgrihis period were: the discovery
that a molecule could exist in both left handed &gt handed forms, though it did not
contain an asymmetric carbon atom, and the syrthesi optically active
chloroiodomethanesulphonic acid, the simplest asgimon compound known.
In recognition of his work in the field of organstereochemistry, he was awarded an MA
degreehonoris causan 1912 by Cambridge University. At the outbredkte Great War
in 1914 Read worked for the Ministry of Munitionsthe development of high explosives
which were derived from Borneo petroleum, and tbid to an increased production of
TNT. The demand for Read'’s talent as an organi@dtehus began to grow.

As a result of a recommendation by Pope, Read expdbr the post of Chair of
Organic Chemistry at Sydney University in Australan 8" December 1915, he was
informed that his application had been succesgfuSydney University, which was much
to Read’s liking in every respect, he became inedhn research into the chemistry of
Australian flora. The increased focus on the staflyatural substances was due to the
better understanding of organic compounds and teieirctural relationships with one
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another, and to improved techniques in analytiba&naistry, such as combustion analysis.
The discovery, by Louis Pasteur (1822-1895), of phenomenon of optical activity in
1848 had sparked off a new field of research iht® substances which make up living
organisms. This field of research had, as onesfriany aims, the establishment of the
origin of living forms.

Another important aim was investigating the chemicamposition of natural
substances which had, since time immemorial, fousdful application as cosmetics,
balms, solvents, fuels, medicaments or perfumesalgptus oil, derived from the
eucalyptus tree which was indigenous to Australias one such substance with which
Read became associated. He studied in detail thphology of Eucalyptus plants (of
which there are over 250 species in Australia) iamdstigated the chemical composition of
Eucalyptus oils, which had been used for curativeppses. In this respect he was
continuing the work of two eminent Australian chetsi R.T. Baker (1854-1941) and
H.G. Smith (1852-1924) in ascertaining the compasiof these oils, and relating it to the
evolution of the Eucalyptus.

In addition to research, Read also became actimelyived in teaching and with his
colleague H.G. Smith, he gave talks to uneducageple in the Australian bush, and also
to schoolchildren. This activity proved to be maswarding for Read, and was
subsequently the inspiration for his many schoctiues.

on 20" November 1916, John married Ida Suddards (originfabm Bradford in
Yorkshire) at St Andrew’s Cathedral in Sydney. Thearriage was a happy one, and their
two sons John Hinton (1917-2012) and Arthur Hin(@820-1961) were born in Sydney.
Despite his many successes in Australia, John hawlstinctive desire to return to England,
closer to his beloved Somerset.

In 1923 he was appointed to the Purdie (Thomasi®|iB43-1916) had been an
outstanding Scottish chemist) Chair of Organic Cisemat the University of St Andrew’s
in Scotland - a post which he held for a recordakirgy length of time - 40 years. When he
joined the staff at St Andrew's, Read establishedtact with several internationally
renowned scholars among the professoriate thereseTtacademics spanned the arts,
humanities and sciences, and it was they who forthedcore of inspirational characters
who were to influence Read’s interdisciplinary autpver the next 40 years. In 1926, at
the suggestion of E.J. Holmyard (1892-1959) (a lsechechoolteacher, author and historian
of science, specializing in Islamic alchemy), Restdrted writing books on organic
chemistry.

Throughout his career at St Andrew’s, Read excedled teacher. So great was his
popularity, that after lectures on certain occasj@tudents would leave birthday cards and
Valentine cards on his lecture bench. He organigedient exchanges with Canada,
travelled widely, and lectured in German as wellltaian, on a wide variety of topics.
Simultaneously, he continued his research intosteeeochemistry of organic compounds.
In 1935 he was elected an FRS and in the samehgeams awarded the highest academic
degree from Cambridge University - a Doctor of Sce

During his lifetime, John Read became a true céiebr the world of chemistry, art
and education. He died suddenly, while cycling hatter lecturing, on a particularly cold
afternoon during the Great Winter Freeze of 196325' January.
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Read'’s literary output

John Read wrote 9 books. Their subject matter carghly be divided into three
categories: (a) organic chemistry - 4 books, (gtany of chemistry, with a special
emphasis on alchemy - 4 books. These are all Bebyiiilustrated. (c) fiction - 1 book. It
was his one work of fictionfFarmer’'s Tales(1949), which gave him most satisfaction in
writing.

Below are listed the titles of his books, in oraédrfirst publication date, with their
length given in pages.

1. A textbook of organic chemistiyondon: G. Bell and sons Ltd; 1926, 702 pp.
2. Introduction to organic chemistry.ondon: G. Bell and sons Ltd; 1931, 364 pp.
3. Prelude to chemistry. An outline of alchemy, itsriture and relationshipd.ondon:

G. Bell and sons Ltd; 1936, 328 pp.

4. Explosives. Tells of explosives, their magical ticeq their fierce energy, their sudden
disruption, their history and romance, and theiresisin peace and war
Harmondsworth, New York: Pelican; 1942, 160 pp.

Humour and humanism in chemistbyondon: G. Bell and sons Ltd; 1947, 388 pp.
The alchemist in life, literature and attondon: G. Bell and sons Ltd; 1947, 100 pp.
A direct entry to organic chemistriondon: Methuen; 1948, 268 pp.

Farmer's joy Edinburgh, London, Melbourne: Thomas Nelson amassLtd; 1949,
272 pp.

Through alchemy to chemistry, a procession of idead personalities London:
G. Bell and sons Ltd; 1957, 206 pp.
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which artificial vanillin may be prepared. The m.!n‘m5 :.‘he.'lxt:. l:;
v'llne thus attaches to the pyroligneous acid, or “ crude wood
vinegar,” which is a reddish-brown aqueous liquid with a rath r
disagreeable, empyreumatic odour. It consists mainly of water,

F16. 44.—Destructive Distillation of Wood.

| in which is dissolved, on an average, about 8 per cent. of acetic
- acid, 4 per cent. of methyl alcohol, and o-4 per cent. of acetone,

- besides small amounts of many other substances.

Destructive Distillation of Wood. — For purposes of

\pparatus shown in fig. 44 may be used to show the

. » kinds of volatile products which have been
copper flask (a) is half filled with sawdust and heated

Photo 2. The destructive distillation of wood [1]
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In addition to these books, Read published appratéty 25 articles/chapters
on a wide variety of topics and over 100 acaderajueps.

Short fragments from two books have been selettedlustrate Read’'s remarkable
versatility. The descriptive passage, shown in @hdt with its small fonts and clear
uncluttered diagram, represents the typical stylehemistry textbooks from the middle
decades of the 2century.

Photographs 3 and 4 illustrate a simplified and ifiextl version of this experiment,
which was recently conducted in a school laborat@hey also give an excellent visual
representation of the material covered in pages1B&of Read’s book.

Photo 3. An experiment, showing the destructivélidigon (pyrolysis) of wood, in a retort flask

Using a retort flask, which was an early form ddtifliation apparatus, it is possible to
see vapours from the strongly heated sawdust cemgim the tube of the flask, and the
ensuing “wood gas” burning at its end. By using ensophisticated apparatus, such as the
one shown in the diagram in Photo 2, it is posdiblanalyse some of the products of this
reaction. To see a live practical demonstratiothsf process, using an apparatus which is
similar to the one in Read’s textbook, togethethwvéatdetailed explanation, see: YouTube

Bonfires with a bangAndrew Szydlo at the Royal Institution, Londo®"2January 2018,
14 min onwards).
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Photo 4. Burning “wood gas”

This shows a closeup of the flame of burning “wayad”, which is an approximate
mixture of carbon dioxide (59 %), carbon monoxid8 %), methane (3.5 %) and hydrogen
(3 %), among others [2]. It is remarkable to nthet with such a high proportion of GO
the gas burns so well! Also visible is a drop ghti brown distillate, containing methanol
(methyl alcohol), propanone (acetone) and ethafawietic) acid, at the mouth of the tube.

Photographs 5 and 6 illustrate the writing skilssdcompletely different” John Read.
They are taken frorRarmer’s Joy[3].

Let the Wealthy & Great
Roll in Splendor & State,
I envy them not I declare it.
I eat my own Lamb,
My own Chicken and Ham,
I shear my own Fleece & I wear it.
I have Lawns, I have Bow'rs,
I have Fruits, I have Flow’rs,
The Lark is my Morning Alarmer ;
So jolly Boys now,
Here’s God speed the Plough,
Long Life & Succefs to the Farmer !

Photo. 5. From pg. 51 of the short story entiti&dood fire and Cider cup” [3]
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This amusing poem which was recited by the Farnséswly, from memory” was
inscribed on the side of a “fine old” cider cup.

122

FARMER'S JOY

There, as I always have a-zaid and always shall zay,
Bill Hole wur a queer quist. . . . el

When ‘eleven-o’-clocks’ came, the apple-harvesters
gathered about the old wagon, flecked with chequered
sunlight under the trees, and opened out the yellow rush-
baskets and scarlet handkerchiefs which carried ‘nunch’
and ‘ nammet’ for the day. Those who could not find
room on the wagon’s shafts sat upon upturned withy
baskets or the mossy boles of haff—faﬂbn trees which
abounded in this old orchard. They ate the simple fare of
the field which has stood the test of centuries : hunks
of wholesome bread and cheese, flavoured with slices
of Spanish onion, sweet and crisp as an apple, and washed
down with copious draughts of cider &flfawn from cool
owls and firkins. ' i e

Photo. 6. From pg. 122 of the short story entittéuthe cider orchard” [3]

Both the above texts speak for themselves - Redddad a glossary of the Somerset
dialect at the back of the book. What is remarkaleut them is that they were written by
an internationally renowned professor of organieroistry. The book itself is a series of
sketches of old-time life and ways among the vélagd farming communities of Somerset
and Dorset. But this was more than just a storykboim the world of rapidly expanding
technology, Read was acutely aware of the dangesadiety, and to civilization in general,
through the misuse of technology. He warned agaimstdestruction of ancient rural
traditions, which had formed the backbone of sgdet millennia. In the preface we read:
“The replacement of multiformity by uniformity araf individuality by centralization is
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bound to lead to a loss of much of that zest aagkép of life, and of that pride in the work
of one’s hands, which stood out so strongly inEidlish country life. Herein is to be seen
one of the most regrettable tendencies of the ptemge.” 70 years after this text was
written, Read’s comments continue to be relevant.

James Riddick Partington (30.06.1886-9.10.1965)
!"" H

3
g |

Photo 7. James Riddick Partington [courtesy of @espllections, University of Cincinnati]

James was born in Middle Hutton, south of Boltan,Lancashire. His mother was
a Scaottish tailoress and his father was a bookkeéfeeattended Southport Science and Art
School. In 1901 his family returned to Bolton, wdhdames, as a young teenager, undertook
a variety of jobs. In 1906 he began his studieshamistry at Manchester University.
In 1908 he was awarded a B.Sc® (dlass) degree in chemistry, in 1909 a Teacher’s
Certificate, and in 1911 a Master of Science inngis&y. By this time he had already
published 6 research papers in the field of physihamistry, which was a most unusual
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achievement. It was also at this stage that Paotingegan his extraordinary book writing
career. In 1911, at the age of 25, his first bddigher Mathematics for Chemical Students
was published, and his second book, a 544 pagenegllhermodynamicswas published
in 1913. Remarkably, there is no evidence thatye® eompleted a PhD - he probably felt
that this was not necessary, since he was too Wtiing books and publishing academic
papers!

His exceptional abilities were recognized by hiscteers and he was awarded
a University Scholarship, which in 1911 enabled homundertake research under the
direction of Arthur Lapworth FRS (1872-1941), whaswrofessor of Inorganic Chemistry
from 1913. Lapworth himself was an eminent Scotf®tysical chemist. Partington’s
specialist field of interest began to emerge & #itdge: chemical thermodynamics, dealing
in particular with the specific heats of gases.sThas an important field of research at that
time, since industrial processes involving gasesveeginning to play a significant role in
the chemical industry. Of particular importance whe recently (in 1909) developed
process by Fritz Haber (1868-1934) for the synthesiammonia. This process, which is
still in worldwide use today, revolutionized the modacture of ammonia (vital for the
manufacture of nitric acid, fertilizers and highpeosives), which had, until that time, been
obtained from coal tar distillates. A knowledgethé specific heats of gases at various
conditions of temperature and pressure was criticalthe efficient use of energy in
industrial processes involving gases.

After the outbreak of the First World War he joingms Army, and finished with the
rank of Captain for his active service as an infaofficer and engineer. During the War he
also worked on nitric acid production, necessaryefplosives manufacture, for which he
was awarded the MBE in 1918. In 1919, he was awhadP.Sc. degree from Manchester
University. Later that year orf"6September, he married Marian Jones who was hisefor
student, and with whom they had two daughters and son. Marian herself was
a schoolteacher and assisted James with sevdra bboks.

During the ensuing years Partington became estellias an outstanding scholar and
author in the fields of physical and inorganic cigtrg. This was due, in part, to his special
gift for mathematics, to his encyclopedic memomyd do his extraordinary capacity for
writing. Simultaneously, as a result of being imsgi by one of his teachers, Professor
H.B. Dixon (1852-1930), who was a specialist inegas explosions, and his co-worker
Dr A.N. Meldrum (1876-1934) he developed an intefasthe history of chemistry. He
started collecting books and used them to chroniftlem the earliest times through
alchemy, the development of chemistry as a brahchoalern science. He became actively
involved in promoting the history of chemistry as mtegral component of chemistry
courses. In 1937 he was elected first presidetit@Society for the study of Alchemy and
early Chemistry - today this is known as the Sgcier the History of Alchemy and
Chemistry (SHAC). Later he became an active mendfethe British Society for the
History of Science, which was founded in 1947. B19-1951 he was president of this
society, and in his presidential address, delivevad6” May 1951, he discussed the
importance of the use of historical examples in tdeching of science. He made special
reference to the writings of the great French ckemavoisier (1743-1794), who did not
feel that historical examples in science were reamysn its teaching [4].

In 1939 at the outbreak of World War Two, his dépent was evacuated to
Cambridge University, where he undertook reseancthé University Copyright Library.
His wife, who stayed behind in their family home Wembley, tragically committed



58 Zbigniew A. Szydio

suicide in 1940. Partington retired from his pastPaiofessor of Chemistry at Queen Mary
College in 1951, and for 13 years he continuedingiat home, in a house which was full
of books. In 1961 he received the prestigious Deateard for his numerous books and
articles on the history of chemistry. When his tteatarted to fail, he moved to live with
his sister in Northwick in 1964. He was awarded @eorge Sarton Medal (the most
prestigious award, given by the History of ScieBmriety, for a lifetime of scholarly
achievement in this field for his contribution teetHistory of Science) in 1965, and died in
hospital on ¥ October of that year. From personal recollections, can gather that
Partington was “intensely reserved, but with a seypse of humour...”, yet “Many will
mourn the death of this great scholar of chemigtsy.”

Today, a tangible legacy remains - his collectibd 249 books which was bequeathed
upon his death to Manchester University Libraryd &8books of handwritten notes. These
records show what a remarkable capacity Partingch for noting details of chemical
reactions, their historical origins, their experitad details and their authors. A detailed
study of these notebooks alone would serve as & fi@is a most interesting research
project.

Below | have selected two pages of his notes, frdnith we are able to gain more
insight into Partington’s mind. Photograph 8 shoavdiagrammatic representation of
an experimental setup of “work in progress” for féssor Dixon’s research into the
determination of the atomic weight of chlorine. Tesults of this work were published in
1905 [6] and 1908 [7].

The notebook is entitledChemistrylll. Lectures Manchester University: Session
1906-1907. Lecturer: Prof. H.B. Dixon, M.A., M.SE.R.S. Book 2. 1906.

These hand drawn diagrams, which are probablyincégy” of undergraduate lecture
notes, are supremely neat. A remarkable degrekilb§sown in drawing thin parallel lines
in ink, and a complex arrangement of glass tubing apparatus. The handwriting is
beautifully formed and clearly legible. The labale simple and clear, and red ink is
sparingly used to enhance the diagrams. The expatiitself involves complex procedures
- the diagram shows the electrolysis of a fusetl(#@Cl melts at 455C), and the use of
highly toxic gaseous and liquid chlorine, and tikemnsely cold liquid air. These substances
are exceedingly difficult to manipulate safely, yieeir graphical exposition is so simple.
This page clearly shows the result of Partingt@x®saordinarily ordered mind at work.

Photograph 9 shows a page of notes on chlorine istgmThe title page of this
notebook isLecturedlll. Inorganic Chemistry.

It is most likely that the page shown here contammes which were made in
preparation for publication in a textbook of inangachemistry. In contrast to the previous
page, we see here a sample of his intensely attfing - a huge level of attention to detail
is given - with many facts crammed tightly into opage, in a variety of coloured
inks/pencil, with deletions, cross-references apdates all included. This is the handwork
of a truly extraordinary “chemical” mind. The topis also of interest, since chlorous
anhydride ClOs, is nowhere described today. Indeed, in 1889 & walaeady known that
“The existence of this body is very doubtful” [8et Partington was still determined to
summarize the work of earlier chemists, who hadudid that they had prepared it.
The research on this topic, which Partington déssriin such detail, proves that@] is
not a compound, but is a mixture of Gl@nd C}. The essence of this page of notes is
summarized in one of his many textbooks [9]. Thestjon is raised - what, in that case,
was its purpose? Partington had a compulsive dasienestly present all known research
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on any topic. He was thus giving a truthful repréadon of how progress is made,
including ideas which were subsequently experimintiisproved.

Dixon ¥ fa(yqa/b

\

Photo 8. A page from Partington’s notebook (1908jomic Weight of Cl: Dixon & Edgar (Copyright
of the University of Manchester)
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Photo 9. A page from Partlngton s notebook (no Yd@@epyright of the University of Manchester)

Partington’s collection of printed books is todayubed in the archives department of
another building, the John Rylands Library, Manttiesniversity, and consists of the
following numbers of printed works, arranged bytoeyt 16" - 46, 17" - 191, 1§' - 268,
19" - 342, 20" - 402. The oldest (1527) printed work, by PHILIPRCSTADIO PATRICI
(Philip Ulstadt) [10] consists of 62 double pageesgls, printed on handmade paper with
a characteristic delicate aroma, and bound in wtatéskin. The book is illustrated with
many woodcuts, some of which are repeated twicedifferent parts of the book.

Photograph 10 shows an illustration of one of thdest known chemical processes -
distillation.
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Photo 10. Frontispiece to: Philip Ulsta@@oelum Philosophorum - seu de Secretis Naturaer L[ib@]
(Copyright of the University of Manchester)

Distillation has been used for countless millentoaseparate liquid mixtures by
condensing their boiled vapours. The magnificenbadeut shown here, reproduced from
Partington’s oldest book, is almost identical te thne which appeared in Hieronymus
Brunschwig'sLiber de Arte Distillandi de simplicibudirst published in Strasburg in 1500.
Brunschwig (1430-1512/13) was a surgeon, alchennist botanist, and this work from
1500 was the first printed book on distillationttls is known about Ulstadt: he came from
Nurnberg and taught medicine in Fribourg in Switmed. TheCoelum Philosophorum
“gives recipes for spiced wines, claret, hypocras, @and also describes the preparation of
the spirit of wine (aqua vitae - “the water of Tifdy distillation” [11]. On this picture, the
central column is kept full of water, and it condes the vapours rising in curled tubes
from the heated flasks. “The operator on the efestimating the temperature gradient in
the apparatus, by touching the heated flask witright hand, and the outgoing tube with
his left hand” [12].

With his insatiable thirst for chemical and histaii knowledge, it is possible to see
how having direct access to early books could Hed an addictive effect on Partington,

for both the history of alchemy and of chemistry.
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Partington’s literary output

Partington wrote 27 books. Their subject matter loayadly be classified as follows:

(a) inorganic chemistry - 7, (b) physical chemistr§, (c) mathematics - 3, (d) history of
chemistry - 9. This is a colossal output. His moeatal 4 volumeHistory of Chemistry
alone contains 1.5 million words. Below are listad titles of his books, in order of first
publication date, with their length given in pages.

1.
2.

3.
4,
5

10.
11.
12.
13.
14.

15.
16.

17.

18.
19.

20.

21.

Higher mathematics for chemical studentsndon: Methuen; 1911, 272 pp.

A textbook of thermodynamics (with special refeeerto chemistry) London:
Constable; 1913, 544 pp.

Chemical thermodynamickondon: Constable; 1913, 276 pp.

The alkali industryLondon: Balliere; 1918, 304 pp.

A textbook of inorganic chemistry for universituds#nts London: Macmillan; 1921,

1062 pp.

The nitrogen industry(co-authored with L.H. Parker). London: Constabl®22,
336 pp.

The specific heats of gasé-authored with W.G. Shilling). London: ErnestriBe
1924, 252 pp.

Calculations in physical chemistrico-authored with S.K. Tweedy B.Sc.). London:
Blackie; 1928, 152 pp.

The composition of wateltondon: G. Bell and sons Ltd.; 1928, 106 pp.

Everyday chemistry.ondon: Macmillan; 1929, 668 pp.

A school course of chemistiyondon: Macmillan; 1930, 392 pp.

The origins of applied chemistriyondon:Longmans; 1935, 598 pp.

A short history of chemistryondon: Macmillan; 1937, 416 pp.

Intermediate chemical calculationéco-authored with Kathleen Stratton M.Sc.).
London: Macmillan; 1939, 236 pp.

A college course of inorganic chemistrpndon: Macmillan; 193958 pp.

General and inorganic chemistry for university stats London: Macmillan; 1946,
916 pp.

An advanced treatise on physical chemistgndon: Longmans; Vol/IlFundamental
properties. The properties of gasd®950, 986 pp., Vol/ ZThe properties of liquids
1951, 448 pp., Vol. 3,The properties of soligs1952, 640 pp., Vol. 4,
Physico-chemical optics1953, 688 pp., Vol. 5Molecular spectra and structure:
dielectrics and dipole momentsd54, 576 pp.

A history of Greek fire and gunpowd&ambridge: Heffer; 1960, 382 pp.

The life and work of William Higgins, chemist (17B®5) (co-authored with T.S.
Wheeler). London: Pergamon Press;1960, 174 pp.

A history of chemistryLondon: Macmillan; Volume 2, 1961, 796 pp, Vol. 1962,
854 pp., Vol. 4, 1964, 1008 pp.

A history of chemistryLondon: Macmillan; Vol. 1 part 1, 1970, 370 pp.

In addition to these books, Partington publisheer®0 academic papers.

Three short extracts have been selected from ho&shavhich illustrate his style of

writing in two different contexts: chemistry and imamatics.

Photographs 11 and 12 are taken from @Gisneral and inorganic chemistry for

university studentglL3].
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Properties of chlorine.—Chlorine is a greenish-yellow gas, about 21 times
as heavy as air, with a suffocating and corrosive action on the mucous mem-
branes, and is poisonous. The density is slightly higher than corresponds
with Cl, (perhaps a little Cl; is present), but becomes normal at 240° and
remains normal up to 1200° at least. At higher temperatures some dissociation
occurs : Cly, = 2CL

Photo 11. A paragraph from page 774, describingrictd [13]

In this paragraph on the properties of chlorinéngi£oncise language which was so
characteristic of his style, Partington has giveimt8resting facts, most of which are not
commonly known.

Photograph 12 summarizes some simple experiments.

Expr. 4.—Sprinkle powdered arsenic and antimony into jars of chlorine ;

they burn, producing poisonous fumes of AsCly and SbCl;. Leaves of Dutch
metal inflame,

A‘ piec? of phosphorus in a deflagrating spoon inflames in a jar of chlorine,
burning with a pale flame to fumes of PCl,. :

Expr. 5.—Pass chlorine over a piece of sodium stron i
gly heated in a hard
1%}133 bulb tube. The metal burns with a very brilliant yellow flame forming
aCL

Exp1. 6.—A burning jet of hydrogen burns in a jar of chlorine with an
enla.rged. greenish flame, forming fumes of hydrogen chloride. A jet of chlorine
burns with a green needle-shaped flame when passed into an inverted jar of
hydrogen burning at the mouth.

Since chlorine has a strong affinity for hydrogen but practically none for
carbon, hydrocarbons burn in chlorine with formation of hydrogen chloride
-and liberation of free carbon.

Photo 12. A fragment from page 775, which descrdmese experiments with chlorine [13]

In experiment 4, descriptions are given of spordasecombustion reactions of the
elements antimony, arsenic and phosphorus. Theioneof Dutch metal (an alloy of tin
and copper) spontaneously combusting, is given fuswords. This reaction can be
conveniently demonstrated in the school laboratoday. The photographs 13-15 illustrate
this reaction, and how it can be used to teach sonportant aspects of inorganic
chemistry.

These three photographs illustrate chemical reastivhich |1 use for classroom
teaching today. During this experiment, | like twalenge pupils by announcing to them
that chlorine gas is so reactive that it will eveact with gold. As | lower the thin leaf of
metal into the jar, it spontaneously inflames. @unng in 0.880 (concentrated) ammonia
solution, a deep blue colour is seen, accompanjeaiflame. | then ask the pupils whether,
bearing in mind how very unreactive gold is, doytleally believe that this reaction is
possible? And where does the blue colour come fréhese reactions, and the questions
which | ask, naturally cause much surprise and usiah. | then explain to them that of
course, gold cannot possibly react with chlorinéhis manner, and the “gold” foil is in fact
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Dutch metal, an alloy of copper and tin. Theseatffel explain, are caused by: (i) the
spontaneous combustion, or reaction, of the altoghlorine, demonstrating its extreme
affinity for metals (ii) the reaction of ammonialstion with copper(ll) ions (released from
copper(ll) chloride formed during the spontaneoamigustion) to form the intense deep
blue copper tetramine complex ion, and (iii) thergpaneous combustion of ammonia
reacting with excess chlorine, in accordance withéquation: 2Nki+ 3CL — N, + 6HCI.

Photo 13. Dutch metal above a sealed gas jar ofinkl

Photo 14. Dutch metal spontaneously igniting irodhke
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Photo 15. The spontaneous combustion of ammondtimgavith excess chlorine, and the appearance of
the deep blue copper tetramine complex ion at diteim of the gas jar

Partington, | am sure, would NOT have approvedchis imethod of teaching whereas
Read, | suspect, could well have approved, ancemhd@entioned alchemical transmutation
as an additional red herring!

The combustion of sodium in chlorine, describeaxperiment 5, is one of the great
classics of the chemistry teacher’s repertoire, ianstill used in school lessons. It is an
outstanding experiment in many respects, for iecevnuch important theoretical material:
a) fire - bright orange flame (sodium flame colouBxothermic reaction
b) three types of chemical bond: metallic (Na),alewnt (C}), ionic (NaCl)

c) three types of particle: atoms (giant structunedlecules (simple structure), ions (giant
structure)
d) three states of matter, and three colours:diqida - silver), gas (Gl- green), solid

(NaCl - white crystalline solid).

e) writing a balanced chemical equation, with ssatmbols:

2Na(s) + Cj(g) — 2NaCl(s)

redox reaction - involves transfer of electrons

Finally, this reaction demonstrates the essencehat chemistry is - the science of
substances changing into different substances.jéstdhow different they are: chlorine is
highly toxic by inhalation, sodium reacts in thedpoto cause severe burns, yet the
chemical combination of these two deadly elemeigisly sodium chloride, which provides
a vital source of sodium ions and chloride ionguim blood and is thus necessary for life.
Even more paradoxically, the reason why it is safdrink tap water today, is because it
contains 7 ppm of chlorine, which is just enougkitbharmful organisms, but not enough
to affect humans.

From two such short fragments of Partington, thes® much implied knowledge!
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Experiment 6, also described on this page, isestarg not only from the viewpoint of
the experiments, but also because some theory dsidied to explain experimental
observations.

Photograph 16, taken from one of Partington’s nrattecal works, gives an example
of his great competence and interest in the maafijoul of numbers.

known. A table of natural log;x;fhms may thus be
formed, commencing with log,2:—

n+1 1 & }
log, i =2{2n+1+3(2n+1)3+'”8t°' .
Put n =1, _
1 it 1 1
lOg,2=2{3+3—"_—3§+ W+W+".}.

The method of calculation is exhibited below :—
1/3 =+833,333,333
1/3* =(1/3) +9=-037,037,087..1/3.8%) = 12,345,679

1/3° =(1/3%) +9= 4,115226.-.1/(5.8% = 823,045

1/8T = (1/3% +9= 457,247 ..1/(7.8") = 65,321
1/8° = (1/87) +9= 50,805 .".1/(9.8%) = 5,645

1/31=(1/3% +9= 5,645 .°.1/(11.38") = 513

1/3%= (1/3) + 9= 627 .".1/(18.81%) = 48

1/3%= (1/3'%) + 9= 70...1/(15.3%) = 5

1/3Y = (1/31%) + 9= 8..1/A7,8Y) = 0

*346,573,589

2

‘693,147,178

.. log,2 = 693147180 to 9 places.

Photo 16. An example of the use of Taylor’s setiesierive log2 [14]

The layout of this derivation is very clear anai®cuted to an unusually high number
of significant figures, demonstrating yet againtidgton’s precision and attention to detail.

Concluding remarks on Read’s and Partington’s writing

Both Read and Partington were clearly extraordimaen - as scholars, chemists and
human beings. Their characters were very differagtcan be clearly inferred from their
writings: Read had an “organic, or analogue” chiamacPartington had a much more
“inorganic, or digital” character. And yet both mdike many other great scientists of their
time, were fully aware of the enormous impact theientific advances were having on
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ordinary people’s lives. Their remarkable writtemtput, which served to educate
schoolchildren, students, and the public at langend the middle decades of the twentieth
century undoubtedly raised the awareness of chgmiss a science, and instilled
an element of awe, amazement and respect fortite\aaments.

Immortal texts

Through this short sketch of two giants of chergistve have been able to gain some
idea of the extraordinary milieu of characters withich they mingled, and to see how, in
their times, progress in science and technology avd®y driving force and source of
inspiration. But what is also quite clear, is hawe thistory of chemistry and its broad
cultural context constituted an integral part ditleducation and inspiration.

I will now give an example from today's world, fro which we can see how
an historical approach to teaching can continueet@a major driving force for outstanding
chemists and innovators.

An efficient means of storing energy is one of thest important fields of scientific
research today. In this field, rechargeable lithiom cells have become universally
accepted as cheap, reliable and efficient sourtekeotrical energy, for use in cell phones,
power tools and notebook computers, for exampléhotigh these cells were invented and
initially developed by the American solid state pigist Professor John Goodenough
(b. 1922), they have more recently been signifigaimproved by the Japanese chemist
Professor Akira Yoshino (b. 1948). For his workthis field, Professor Yoshino was
awarded the prestigious Japan Prize in 2018, fatigwnany other awards in the preceding
few years. When asked what inspired him to takmgmest in chemistry, he said that when
he was about 9 years old, his teacher gave hinok tworead - it was Michael Faraday’'s
The Chemical History of the Candlde then added that he’s “never looked at a cathaie
same, since reading Faraday’s classic work” [15lictv was based on his celebrated series
of lectures, given at the Royal Institution of QGreditain in London, to a “juvenile
auditory” on 19 occasions between 1827 and 1860ay ¢his book continues to be studied
by all Japanese children as part of their sciengeioulum [16], and it has also been
translated into 17 languages and has been conshumuprint since 1861 [17]. The reason
for the enormous popularity of this book is thatdemy brilliantly uses the chemistry of
a burning candle to explain the fundamental priesipf chemistry, physics and the nature
of matter [18]. As such, this work constitutesimmortal chemical text for young people.
| believe that such texts must be made availablalltehildren, to stimulate and inspire
an interest in chemistry. The idea of an “immottalt” in this context implies that such
texts will be forever relevant. Chemistry, as anstaof human culture, will continue to
serve mankind forever. Naturally it will evolve, thits roots will always form the
foundation for new discoveries and for our bettaderstanding of Nature.

Like Michael Faraday, whose immortal tedthe Chemical History of a Candle i
studied by children in Japan today, | believe fRadd and Partington had created further
immortal texts some 80 years ago. In the Englisiguage we have the immortal classic
texts of William Shakespeare, in philosophy we hidaeimmortal classic texts of Aristotle.
| would propose that the following books should stitnte two immortal texts of
chemistry:

Read JA Direct entry to organic chemistrizondon: Methuen & Co. Ltd.; 1948.
Partington JREveryday chemistryThird edition. London: Macmillan; 1952.
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For his Direct entry to organic chemistryRead was awarded the newly-created
Cortina-European prize if a million lire. This cted an excuse for him to learn Italian and
to visit Italy on several occasions. During themsity he played an important ambassadorial
role in Anglo-Italian cultural relations (which hadffered significant damage as a result of
WW?2), and his lectures, delivered in Italian in mamiversities, were very well received.
This prize-winning book ran into several editions.

Everyday chemistrywas a best-selling popular science book, and ném several
editions over a period of three decades. It isntérest to note theEveryday chemistry
which is today available for purchase on the irgerand has 5 star reviews - “I had this
book 60 years ago when | was still a student. Namlretired and the book still makes
interesting reading (10.10.2017)", and “Despite Homg ago this book was published it is
still a great textbook on chemistry and it gives tleader a clear understanding of the
“scientific method” which can be useful in the stuaf other science subjects.
The language is clear and accessible (5.06.2009).”

A knowledge of these two works should be treatecc@spulsory for all students
of chemistry. Their programmed study will enablestdent to gain an in-depth
understanding of:

a) What chemistry is

b) Important aspects of the history of chemistry

c) How chemistry is relevant to everyday life

d) The differences between organic and inorgangrabtry

Furthermore, the student would have access to famtserning a huge number of
substances. Any student who is not inspired byethe® books should not be studying
chemistry. Indeed, it is my suggestion that thesekb should be used as a criterion for
self-assessment: if any prospective student of atgmin not galvanized by them, that
person should not study chemistry.

My suggestion for the use of these books as aadatition to A level chemistry would
be as follows:

(i) Read the preface and publisher’s blurb
(i) Read chapters 1-3 in both books
(iii) Read one further chapter of the student’s chorfoe feach book.

At the end of one week (per book), write a 500 wesday to summarize what has
been learnt from the book. Students who will havélied such an exercise will have not
only gained a respect for the science of chematiya sound foundation for its application
in the world, but they will also have had exposiaréwvo outstanding and immortal authors.

Conclusion

Today, when more than ever before, we need sdealtif trained citizens in society,
a familiarity with Read and Partington, and theimortal texts will undoubtedly generate
more respect for science, and more outstanding istetike Professor Akira Yoshino.
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DWAJ ANGIELSCY CHEMICY/AUTORZY/NAUCZYCIELE:
JOHN READ | JAMES RIDDICK PARTINGTON

Abstrakt: W potowie dwudziestego wieku John Read i Jamesingéon byli wysoko cenionymi naukowcami
w dziedzinie chemii, autorami i nauczycielami. lctiazki byly czytane w szerokich kgach i odgrywaly wzna
role w edukacji i w rozszerzaniwiadomaci chemii wiréd mtodziey i dorostych. Niestety, dzisiaj ich nazwiska
s3 zapomniane. Celem tego artykutu jest przywrocemdgerytego miejsca w historii nauki tym dwom
niezwyktym postaciom i wprowadzenie ich na pierwgtgn we wspoéiczesnych programach edukacyjnych. Ich
zyciorysy zostaty przedstawione w skrocie na tlekepw ktérejzyli. Szczegolny nacisk patono na ich olbrzymi
wkiad w literatug. Read i Partington posiadali zupetnie odmiennebosmsci i specjalizowali si w trzech
dziedzinach chemii, a mianowicie Read: w organigzRartington: w fizycznej i nieorganicznej. Mimgch
réznic, obaj chemicy w peini doceniali koniecZhoprzedstawiania chemii w perspektywie historycznej.
W zwigzku z powyszym autorzy ci napisali wiele prac na temat pts@®@v chemii i rozwoju nauk chemicznych,
a take uwzgtdniali materialy historyczne w pogznikach. Materialy te w dym stopniu wzbogacaly

i uprzyjemnialy nauczanie chemii. Rownogzie wwiadamialy czytelnikowi, jak doniastrole odegrata chemia
w dziejach ludzkéci. Takiego wiadamiania w jaskrawy sposob brakuje w dzisiejezgmgramach nauczania
chemii. Ponadto przedstawiono w uktadzie chronaiogym list ich kshzek i dokonano szczegétowej analizy
czterech régnych fragmentéw z tych dziel. Kgki Johna Reada i Jamesa R. Partingtopais tylko bardzo
interesugce, ale rownig stanowj doskonaly fundament do nauczania chemii obecmzd8tawiono propozygj
zeby chocia jedna ksizka tych autoréw statagbbowizujacs lektura dla studentéw chemii, zaréwno dzisiaj, jak
i w przyszigci.

Stowa kluczowe:Read, Partington, chemia, chemia organiczna, chiémyizzna, chemia nieorganiczna, edukacja



