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By
Bernadette Bensaude-Vincent,
José Ramón Bertomeu Sánchez,
& Antonio García Belmar �

A Genre of Scientific Literature

Authors of textbooks from the French revolution
through the restoration can be put into three
groups: those who are generally well known, like
Antoine-François de Fourcroy (1755–1809),
Jean-Antoine de Chaptal (1756– 1832), and
Jean-Baptiste Dumas (1800–1884) (all courtesy
of the Edgar Fahs Smith Collection, University of
Pennsylvania Library); those who are well
enough known to have entries in the Dictionary
of Scientific Biography, like Louis-Jacques Thé-
nard (1777–1857) (courtesy of the Smith Collec-
tion) and Mateu Orfila (1787–1853) (courtesy of
the Dibner Collection, Smithsonian) form a sec-
ond group. The third group, of “unknowns,” is
represented here only by images of their books.

etween the French Revolution and the middle of the 19th century chem-
istry textbooks emerged in France as an independent genre of scientific lit-
erature.The educational reforms introduced during the revolution radically

transformed the teaching of science. These reforms were especially important for
chemistry. Up to the end of the 18th century chemistry was taught mainly in unreg-
ulated public courses open to a mixed audience of medical and pharmaceutical stu-
dents, artisans, and a public attracted by the spectacle of experimental demonstrations.
After the revolution chemistry became part of the official syllabus in a number of
teaching institutions: secondary schools, colleges dedicated to teacher training, schools
of pharmacy and medicine, and, later, engineering schools and military academies.

These changes have been studied primarily from an institutional and social point of
view. But how did the new institutional framework affect teaching content and prac-
tice? How were the methods and the didactic instruments adapted to new audiences,
spaces, and teaching schedules? How were the contents of chemistry redefined and
restructured so as to be taught? 

We began our study of textbooks, one of the objects most representative of institu-
tionalized teaching, in the belief that they constitute an excellent source for answer-
ing these questions. And indeed the textbook—barely distinguishable at the turn of
the century from other scientific publications, such as treatises, technical handbooks,
or popularizing texts—became in less than 50 years a didactic tool adapted to new
teaching conditions; a distinguishable and independent genre of scientific literature in
a changing book trade; and an instrument of scientific communication with specific
content, form, style, audiences, and aims.

The pursuit of our study exposed the methodological assumptions behind it. �

Defining Textbook
Chemistry textbooks emerged in the same con-
text as other genres of scientific literature and
adopted their own identity, both as editorial
goods and as tools of scientific communication.
The first half of the 19th century saw scientific
journals, popular scientific literature, encyclope-
dic treatises, technical handbooks, instrument
makers’ catalogues, dictionaries, and many differ-
ent types of publications arise in a scientific pub-
lishing market that was constantly expanding and
being transformed. Textbooks coexisted, inter-
acted, and very often confounded themselves
with many of these other types of publications,
sharing publics, uses, and objectives. How could
we distinguish, for instance, a textbook for pri-
mary education from a popular text; or a course
of general chemistry from a treatise; or even a
handbook of chemical analysis or a text of chem-
ical amusements from an instrument maker’s
catalogue?

Paradoxically, the definition of chemistry
textbook, originally one of the final aims of our
study, became a preliminary question, as we
needed first to define the object of our study.
A basic distinction allowed us to escape from this
cul-de-sac. Textbooks could be defined by the
intention with which they were produced or by
the uses to which historical actors put them.
Thus a textbook can be regarded as 

• any text actually used for teaching purposes, or 

• any text expressly and explicitly conceived for
use as a didactic tool in the framework of a par-
ticular teaching institution.

The definition based only on use would re-
quire us to examine a variety of texts not neces-
sarily conceived of as textbooks by their authors
or publishers. The definition based on intention
instead pointed us toward a history of the idea of
textbook as it was conceived, expressed, and
made material by the various actors—authors,
publishers, readers, the government, and scien-
tists—who participated in the production of this
type of texts.

We therefore adopted the second definition in
preparing our main working tool: a bibliography
of 483 chemistry textbooks published in France
between 1789 and 1865, all of which contain ex-
plicit evidence of their didactic purpose.

Problems of Analysis
After defining our objects of
study, we faced the problem of
analyzing them. Textbooks
have been missing from the
historiography of science
for a long time.

This absence occurred
because, first, textbooks
have suffered from the
assumption that a clear
distinction exists between
the production and the re-
production of scientific
knowledge. From this tradi-
tional perspective, teaching is a
secondary or peripheral activity,
reduced to the passive transmission of
knowledge produced elsewhere.

Second, historians of science have tradition-
ally read texts as passive holders of the authors’
ideas, overlooking the influence that other actors
and factors implied in producing a text can have
on the form and content of the knowledge trans-
mitted.

Textbooks, like any scientific text, are the re-
sult of specific practices of writing and reading,
as well as material objects that have to be
designed, organized, manufactured, printed, sold,

Continued on page xx
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and finally read. First, writing a textbook usually
involves tedious paperwork, gathering informa-
tion and organizing it inside a general structure.
The result, a manuscript, has to be printed with
the available technological printing tools, which
limits what can be included in the final publica-
tion. In some cases, printing techniques do not
even allow authors to introduce a given image,
because printing it is expensive or simply impos-
sible.

Finally, textbooks have to be sold in a com-
petitive market and read by students or other au-
diences. Students absorb the content of textbooks
by reading them, and reading practices changed
during the 18th and 19th centuries. Donald
McKenzie, for example, has argued that intensive
reading of a small number of texts was replaced
by extensive reading of a large number of books.

These are some of the ideas to consider as we
approach chemistry textbooks as objects shaped
by economical, social, political, and scientific in-
terests similar to those that define the teaching of
science today. Thus we should examine the in-
tended audiences of these works; their publishers;
their authors; and their scientific content.

Intended Audiences
Textbooks are identified first through their target
public. The contents, format, size, typographic,
iconographic features, and even the authority 
of a given textbook’s author are presented as an-
swers to the specific capacities, formative needs,
methods of learning, and the reading practices of

its particular intended audience. Forewords are
the space where authors and editors usually de-
fine the ideal public for which their product is
conceived. This may well not be the public that
actually reads the texts, but it is the public that
authors and editors had in mind when they
wrote, printed, and sold them. Thus a detailed
study of the target public is fundamental to re-
constructing its expectations and to understand-
ing how its formative needs and its future
aspirations helped shape the content and the
form of chemistry textbooks.

Several important changes occurred during
the period we studied. While 18th-century texts
made standard references to the heterogeneous
publics they intended to reach, publics now be-
came more narrowly defined as official curricula
became more organized. At the end of 18th 
century, authors of chemistry textbooks usually
targeted two important audiences: first, pharma-
ceutical and medical students, that is, one of the
traditional audiences of chemistry throughout
the 17th century; and second, students attending
lectures on physics and chemistry at the new sec-
ondary school system created during the French
Revolution, the ephemeral écoles centrals.

During the first third of the 19th century
(under the first Napoleonic empire and the Bour-
bon Restoration, roughly 1804–1828) chemistry
almost disappeared from the curricula of
secondary schools. Thanks to the reforms of
Antoine François de Fourcroy, however, it consol-

idated its position in the three faculties of medi-
cine at Paris, Strasbourg, and Montpellier, which
included chemistry lectures and exams in their
curricula. Side by side with this official instruc-
tion, young teachers in Paris offered a substantial
number of private lectures on chemistry. Medical
students therefore became the main intended
readers of chemistry textbooks in these years.

Several changes in during the 1830s–1850s
introduced chemistry textbooks to new
audiences. The most important was the recovery
of secondary school students as chemistry gained
importance for those wishing to enter the facul-
ties of medicine. But chemistry was also taught at
military schools and at technical teaching institu-
tions like the Conservatoire des Arts et Métiers
and the schools of veterinary science. Finally,
chemistry was also included in primary schools
and therefore in the new normal schools for pri-
mary teachers.

The expansion and diversification of publics
coincided along with the publication of a variety
of chemistry textbooks specially tailored for
every audience.

Publishers and the Book Market
The technical and economic changes that trans-
formed the French book market as a whole dur-
ing the first half of the 19th century also affected
the production of textbooks. As historians of
books have noted, textbooks played a crucial role
in the growth of important publishing houses
during this period. Moreover, the concentration
of publishing in the hands of a small number of
important Parisian publishers was equally impor-
tant for the consolidation of textbooks as an in-
dependent genre. This phenomenon, common to
all disciplines, included the marginal one of
chemistry.

Early in the century scientific publishers were
in charge of producing the first textbooks written
for the new educational institutions that emerged
from the French Revolution. Publishers such as
Bernard or Nicolas Clochard listed in the same
catalogue the great treatises and most important
scientific journals such as Annales de Chimie next
to the most popular chemistry textbooks. From
the 1830s on, established publishers of scientific
texts, such as Victor Masson, started to specialize,
to promote textbooks more actively in their cata-
logues. Similarly a new publisher founded in
1826, Louis Hachette, succeeded in nearly con-
trolling the market in textbooks for primary and
secondary schools during the second half of
nineteenth-century. Publishers in the provinces
declined, so that those in Paris—increasingly
few—dominated.

This process of centralization and specializa-
tion of textbook production was reinforced by an
important change in the government’s control
mechanism. Rather than imposing an official
textbook on courses, the government replaced it
with an official syllabus that authors and editors
had to respect when selecting the contents of
their textbooks. This new approach introduced a
margin of freedom into textbook production and
placed publishers in a privileged position as me-
diators between readers, authors, and the govern-
ment.

Authors 
The main task of creating a textbook remained,
however, in the hands of authors, who had to
work within a multiplicity of constraints: text-
books had to be didactic tools—simultaneously
adapted to a particular audience, acceptable to an
extremely vigilant government, competitive, and
attractive enough to be accepted by publishers
and scientific practitioners of the time.
Within these constraints, authors nonethe-
less had a wide range of possibilities when
writing their textbooks, as the diversity of
textbooks in the period studied shows.

Who are these historical actors and
what drove them to write and publish a
chemistry textbook? At the end of 18th
century these authors included such well-
known protagonists of the chemical revo-
lution as Chaptal, Fourcroy, and Lavoisier,
whose textbooks went through several edi-
tions and whose motives in writing were
no doubt prompted by their experience as
active researchers. The motives of others
who are less well known but not totally
unstudied, including Jean-Baptiste Du-
mas, Louis Jacques Thénard, Math-
urin Jacques Brisson, and
Matheu Orfila, may be acces-
sible. But it is rather difficult
to know the motives of
many obscure figures who
were nonetheless the au-
thors of the textbooks
used to teach chemistry
to several generations of
students and future
chemists. These “illustres
inconnus” include Pierre
Jacotot (1756–1821), Jean
Baptiste Jumelin (1745–
1807), Claude Lucien Bergery
(1787–1863), Benjamin Boutet
de Monvel (1820– post 1883),
Nicolas Deguin (1809–?), Cesar 

Chemistry Textbooks in the Nineteenth Century
Continued from page xxx

Institutions interested in the application of chemistry to arts and industry
enlarged the public for chemistry books. This plate from volume 8 of Dumas’s
Traité de chimie, appliquée aux arts (1828–1846), depicts chemical
processes and equipment used in <Eds: ?paper-making?>. From the Roy G.
Neville Chemical Historical Library, CHF. 

(opposite page) This page <<EEddss::  oorr  ppllaattee??  OOrr  ffoollddoouutt??>> from Louis-
Jacques Thénard’s Traité de chimie élémentaire (Paris: Crochard,
1813; vol. 1, p. 118), contains a table based on the author’s famous
“artificial” classification, based on reactivity with oxygen. From the
Roy G. Neville Chemical Historical Library, CHF. 

Orfila
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Despretz (1789–1863), Alphonse Dupasquier
(1793–1848), and Rodolphe Kaeppelin (1810–
1871), who wrote for secondary and primary
schools.

We can nonetheless summarize some chang-
ing trends in the biographical profile of chem-
istry textbook authors during the periods under
study here.

The first period (1789–1800) included not
only the protagonists of the chemical revolution
but also a small but relevant group of teachers at
the new secondary schools, among them Brisson,
Jacotot, and Jumelin. All were deeply involved in
revolutionary educational reforms and supported
the new educational system in part by publishing
textbooks.

The elimination of chemistry courses from
secondary schools through 1800–1831 reduced
the participation of secondary teachers in text-
book production. We found two main groups of
authors: apothecaries associated with the new
schools of pharmacy, among them Adolphe Fab-
ulet (1780–1834) and Edme Jean-Baptiste Bouil-
lon-Lagrange (1764–1844); and, most important,
a group of young physicians associated with the
Paris Faculty of Medicine and the Paris Society of
Medical Chemistry. Members of the latter group
wrote a textbook at the beginning of their
careers, when they occupied the lowest position
in teaching institutions. Important authors in-
clude Mateu Orfila (1787–1853), Jean Louis Las-
saigne (1800–1859), and Jean Julia de Fontenelle
(1790–1842).

The diversification of publics during the third
period (1830–1860 or so) coincided with the
emergence of a diversity of authors—teachers,
medical doctors, apothecaries, plus a new group
of professional authors. This last comprised a
new generation of young teachers of secondary
schools trained at the École Normale in Paris and
working in the major French colleges and lycées.
They carried out little research and published no
texts other than textbooks. Their names (e.g.,
Deguin, Despretz, Kaeppelin) are unknown to
historians of science, even though they wrote
books that went through several editions.

Textbooks as Vehicles of Knowledge
Finally, textbooks are a means of transmission of
knowledge—transmission that contrary to com-
mon opinion was far from being passive. When
we started our research, one of our questions was
whether textbooks can be original and creative.
In fact, it would have been impossible to write a
chemistry textbook during the first half of the
19th century without being original or even cre-
ative. The authors faced the difficult task of pack-

aging, under the constraints discussed above, a
discipline whose limits, organization, and struc-
ture were far from established. Chemistry was a
science undergoing constant change, with
numerous controversies about such fundamental
topics as atomic theory or organic types, and
with an increasing bulk of new empirical data
that were not easy to integrate in earlier frame-
works. In this context, textbook authors had no
other choice but to make “creative” decisions.

One important feature of chemistry
textbooks—classification—illustrates the kinds of
decisions that had to be made. During the 19th
century, the problem of how to structure a chem-
istry textbook was closely related to the problem
of how to classify chemical substances. At the
time chemistry textbooks consisted mostly of de-
scriptions of the properties of chemical
substances, and the number of known substances
increased dramatically during the first half of the
19th century.

To be sure, other possible textbook structures
existed, though none were successful. During the
revolutionary years teachers of secondary
schools—the new écoles centrales—attempted to
merge physics and chemistry in a single textbook.
In these, descriptive chapters played a minor role
in favor of the study of chemical forces, affinities,
and imponderable fluids. These textbooks were
intended for the students who attended the com-
bined physics and chemistry lectures at the écoles
centrales.

But after the brief reign of the écoles centrales
these physics and chemistry textbooks
disappeared and were replaced by descriptive
chemistry textbooks containing long lists of sub-
stances with their properties. These textbooks
were aimed primarily at medical students, who
needed a long catalogue of chemical substances
listing their medical or toxicological uses and de-
scribing how to analyze and synthesize them.
This need, plus the rapid increase in chemical
elements discovered, compelled chemistry text-
book writers to face the problem of chemical
classification in organizing their texts. They cre-
ated several chemical classifications, the most
famous of which was the “artificial” classification
devised by Thénard and widely adopted in
France, based (like all “artificial” classifications)
on a single property—in this case on the reaction
(affinity) with oxygen.

During the 1830s and 1840s chemistry once
again gained a place in a new secondary school
curriculum, and the number of authors,
textbooks, and readers increased. Textbook au-
thors were once again teachers at secondary
schools, and they had to deal with a different

problem: how to convey a coherent picture of
chemistry as a science in a very short time. In-
cluding a long list of substances with their prop-
erties was useless for that purpose, and as new
elements were discovered, organizing them by a
single property as Thénard had done became in-
creasingly difficult. Textbook authors thus redis-
covered the “natural classifications” introduced
into chemistry by André-Marie Ampère
two decades before, which grouped sub-
stances according to their common proper-
ties. Dumas, for example, attempted to
create a natural classification by using
“atomic volume,” heat capacity, and
“modes of combination.” By memorizing
the properties of one substance, sometimes
called “the type,” from the group, one
might guess the properties of the other
substances.

After heated debates during the 1830s
and 1840s, by the middle of 19th century
the structure of textbooks had stabilized,
one in which natural and artificial classifi-
cations coexisted. One representative ex-
ample is the popular textbook that Auguste
André Thomas Cahours (1813–1891)
wrote in the mid-19th century. Cahours
employed natural classifications when
dealing with nonmetallic elements but
classified metallic elements according to
Thénard’s artificial classification based on

Chemistry Textbooks in the Nineteenth Century

The title page of Pierre Jacotot’s Cours de physique expérimentale, like many texts
aimed at the new revolutionary écoles centrales, combined physics and chemistry. Note
the revolutionary date “An IX” (1801). Readers of textbooks produced at the turn of the
century had to turn to plates at the back, like the one shown here depicting <Eds:
what?>, to visualize the apparatus and experiments described in the text. From the Roy
G. Neville Chemical Historical Library, CHF. 

The title of the Traité de chimie générale et expérimentale, avec les applications aux
arts, à la médecine, et à la pharmacie (Paris: J. B. Baillière, 1844, 1846), by Alexandre
Edouard Baudrimont, (1806–1880) speaks to two important audiences of the new text-
books: medical and pharmaceutical students and applied chemists. Pages 228–229
give a summary of Lavoisier’s new chemical theory. Pages 614–615 reflect the ability of
textbooks publishers to insert images directly into the text from the decade of 1840
onwards, owing to new printing techniques. <Eds: Check that this is so, or we’ll have to
find a volume that does have inserted images.> From the Roy G. Neville Chemical Histor-
ical Library, CHF.
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the single criterion of oxygen
reactivity.

Textbooks, therefore, are not
simply vehicles of “normal,”
consensual science but a locus
for scientific controversy as
well. The debate on classifica-
tion was not imported from a
different academic sphere (e.g.,
research at an academy of sci-
ences), and authors did not
simply copy an available classi-
fication from other scientific
publications and adapt it to
their books. The debate over
classification took place in fore-
words and even in special chap-
ters of textbooks, not in
journals or academic institu-
tions.

Hybrid classifications such
as those employed by Cahours
remained central to the struc-
ture of French chemistry text-
books, even after Mendeleev’s
classification was well known in

France. No single author was responsible for that
outcome: it resulted from the communal enter-
prise of many authors, most of whom are almost
unknown to historians of science. They defended,
in some cases, opposite ideas about how to clas-
sify chemicals: some argued for natural classifica-
tions, others for artificial classifications, and even
those who supported artificial classifications dis-
agreed about the groups, families, and so forth.

By the middle of 19th century both natural
and artificial classifications coexisted in almost
all textbooks, and the hybrid classification was
institutionalized in the official syllabus in 1852.
Although these two classifications were regarded
as incompatible only a few years earlier, textbook
authors had to confront powerful institutional
and economic requirements—like the 1852 syl-
labus—to which intrinsic logical and epistemo-
logical views inevitably yielded. These works thus
exhibit a constrained creativity.

The study of other features, such as chemical
atomism, offer a similar conclusion: chemistry
textbooks are a valuable scientific literature in
which historians of science might find flecks of
scientific creativity, a creativity that, as has also
been shown for laboratory research, is not made
of “eureka” moments nor completely free, but is
the result of writing and reading practices. The
changing characteristics of textbooks deserve
more attention from historians of science—and
from all those interested in scientific education.

Bernadette Bensaude-Vincent is professor of history
and philosophy of science at the University of Paris X,
France. José Ramón Bertomeu-Sanchez is professor of
history of science in the medical faculty of the
University of Valencia, Spain. Antonio García Belmar is
professor of history of science at the University of
Alicante, Spain. In addition to their other publications,
the three have written a book on chemistry texts,
L’émergence d’une science des manuels : Les livres de
chimie en France (1789–1852, and several articles
together (see “For further Reading.”)

Note on symposium

A longer version of this article was written for “Training Sci-
entists, Crafting Science,” a conference organized in 2002 by
David Kaiser of the Program in Science, Technology, and
Society at MIT. The conference was supported by funding
from the Spencer Foundation, with additional support from
the NSF and from the Provost’s Fund at MIT.
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This page from an essay by
Louis-Marie Ampère in
Annales de chimie depicts
a “table of the 15 genera
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