
Figure 1. Number of papers authored or co-authored by
Russian, American, and British women chemists and
biochemists, 1870-1900, by decade. The count includes only
full papers; preliminary notes and second-language duplicate
papers are excluded. The Russian count does not include 10
papers constituting the combined pre-1901 contribution of
Polish women chemists. Data from the London Royal Society
Catalogue of Scientific Papers, 1800-1900.
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About eighty-five percent of the nineteenth-century pub-
lications by women in the chemical sciences came from
three national groups, Russian, American, and British,
other Continental Europeans contributing the remain-
der (1).

Over the period from 1870 (the year when the ear-
liest chemistry papers by a woman appeared) until the
end of the century (2) American output increased
steadily, while British women, who started only in the
1880s, were the most pro-
ductive in the last decade of
the century (3). The Rus-
sians, a group of about
twenty, are especially no-
table in that they are the
most prominent of the early
workers, making a strong
start in the 1870s and 1880s,
although their output de-
clined somewhat in the fol-
lowing decade (see Fig. 1
and 2). Several produced a
remarkable amount of very
creditable research. Inter-
estingly, a list of their men-
tors and associates would
read like a who's who of
turn-of-the-century chem-
ists; among them were
Mendeleev, Markovnikov,
Favorskii, Menshutkin,
Butlerov, and L' vov (4).
Sketches of three of the ear-
liest of the Russian women

chemists are offered below: Anna Volkova, the first to
publish; Iuliia Lermontova, the first Russian and the sec-
ond European woman to receive a doctorate in chemis-
try (5); and Nadezhda Ziber-Shumova, one of the most
productive women chemists/biochemists of the late nine-
teenth-early twentieth century (6)

Anna Fedorovna Volkova (d. 1876) acquired her
basic education in chemistry at the systematic public
lectures given in the late 1860s by St. Petersburgh uni-

versity faculty mem-
bers. Her first re-
search experience
was at the St. Peters-
burg Institute of Ag-
riculture and For-
estry, where she
worked with chemist
and agronomist
Aleksandr
Engel'gardt, one of
the founders of the
first Russian-lan-
guage chemical jour-
nal. Engel'gardt and
his co-workers were
then engaged in in-
vestigations on the
structure and proper-
ties of arylsulfonic
acids and their deriva-
tives (7). From I870,
when she moved to
the St. Petersburgh
Technological Insti-
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Figure 2. Number of Russian, American, and British
women authors or co-authors of chemistry and biochemistry
papers, 1870-1900, by decade. Since several women were
active throughout the whole period, the 3-decade author
total for a given nationality cannot be accurately estimated
by adding the counts for the individual decades. Polish
women are not included in the Russian count. Data from
the London Royal Society Catalogue of Scientific Papers,
1800-1900.

tute, Volkova extended studies in this area with encour-
agement and direction from Dmitrii Mendeleev (8). Her
two papers on toluenesulfonic acids and their amides in
Zeitschrift far Chemie in 1870 were probably the first
reporting chemical research by a woman from a mod-
em chemical laboratory (9). Following their publica-
tion she was invited to join the recently founded Rus-
sian Chemical Society as its first woman member (10);
about the same time Nikolai Menshutkin enlisted her
help in editing and abstracting work for the society's
journal.

Despite a very short career, ended by poverty-re-
lated illness and premature death in 1876, Volkova car-
ried out a remarkable amount of synthetic work on aro-
matic amides, particularly the sulfonic acid amides. The
contribution for which she is remembered (9, 11) is her
1870 preparation of the amide of o-toluenesulfonic acid,
which was to become a key intermediate in the manu-
facture of saccharine. However, over the period 1870-
73, she investigated a number of reactions of both the
o- and p-toluenesulfonic acids or their chlorides, and
prepared and studied the properties of several new acid
amides (12). She was well regarded by her colleagues
and well integrated into the chemical community; not
only did she present two papers at the Third Congress
of Russian Naturalists at Kiev in 1871, but she was

elected chair of one of the chemistry sessions there.
Compounds she synthesized were among the new ma-
terials prepared by Russian chemists which were exhib-
ited at the World Industrial Exhibition in London in 1876.

Iuliia Vsevolodovna Lermontova (1846-1919),
most likely the first Russian woman to receive a doc-
toral degree in chemistry (13), is better remembered than
Volkova. Born in St. Petersburg, December 21, 1846,
she was the daughter of the director of the First Cadet
Corps in Moscow, a government-supported military
school for future army officers and military specialists.
She received a good basic education from private tutors
but, even though she had the benefit of an acquaintance
with Mendeleev, failed to gain admittance as an auditor
(the most she could hope for) at the Institute of Agricul-
ture and Forestry in St. Petersburg.

In 1869, therefore, along with her friend the future
mathematician Sof'ia Kovalevskaia, she went to the
University of Heidelberg. After persistent effort, mainly
on the part of the more confident Kovalevskaia, she was
allowed to audit lectures by Robert Bunsen, Gustav
Kirchoff, and Herman Kopp. She also obtained a place

Iuliia Lermontova (from D. H. Kennedy, Little
Sparrow: a Portrait of Sophia Kovalevsky, 1983; the
author thanks Christopher Kennedy for permission to
reproduce the photo.)
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in Bunsen's laboratory; urged by Mendeleev, with whom
she kept up a regular correspondence during her years
in Germany, she learned Bunsen's methods of ore analy-
sis and joined in his then ongoing research on the sepa-
ration of metals of the platinum group. Subsequently
she was given a place, again as a private student, in
August Hofmann's laboratory at the University of Ber-
lin. Although most of his studies concerned coal-tar
derivatives, he also worked on several aliphatic series
in ongoing efforts to establish structural principles (14).
Under his guidance Lermontova carried out her disser-
tation research, preparing a number of halogen deriva-
tives of short-chain aliphatic hydrocarbons and investi-
gating their properties. Her first paper, however, pub-
lished in Berichte in 1872, described her study of an
aromatic compound (4,4'-diamino-azobenzene) (15).

Since neither the. University of Berlin nor the Uni-
versity of Heidelberg would consider granting a degree
to a woman at the time, an approach was made by
Hofmann to the University of Gottingen. A smaller in-
stitution of a generally more liberal outlook, it accepted
Lermontova as a doctoral candidate, the requirement
being that she take an oral examination. On the occa-
sion of her passing, cum magna laude, Friedrich Wöhler,
one of the two chemists on her examining committee
(the other was Hans Hübner), presented her with a me-
mento—a small cut stone of the mineral in which he
had first discovered titanium. Her dissertation, "Zur
Kenntnis der Methylenverbindungen," was published in
Göttingen in 1874.

On her return to Moscow she stopped in St. Peters-
burg and was given a warm welcome by the chemical
community. At a celebration at Mendeleev's home in
her honor, speeches were made and toasts drunk.
Aleksandr Butlerov, one of the most distinguished of
Russia's organic chemists and a strong supporter of
higher education for women, suggested she join his re-
search group.

She returned to Moscow, however, and obtained a
position there in Vladimir Markovnikov's laboratory
where she continued research on aliphatic hydrocarbons.
The preparation of 1,3-dibromopropane, reported un-
der her name only in 1876 (16), led to the synthesis, via
the corresponding dicyano-compound, of glutaric acid.
Moving to St. Petersburgh in 1878, she took up
Butlerov's earlier invitation and joined him and Mikhail
L' vov. One of the leading developers of modern struc-
tural theories of organic chemistry, Butlerov carried out
extensive experimental work on both saturated and un-
saturated series. Lermontova joined in ongoing studies
on branched olefins. Much of her work was published

under Butlerov's name (with acknowledgments), al-
though her synthesis of 2,4,4-trimethyl-2-pentene ap-
peared under her own name in 1879 (17).

Going back to Moscow for family reasons and to
be near Sof 'ia Kovalevskaia, she rejoined Markovnikov,
this time assisting with his investigations into the com-
position of Caucasian petroleum. She was probably the
first woman ever to work in petroleum chemistry, a field
of applied research in which there was then consider-
able interest in Russia and elsewhere (18). At
Markovnikov's suggestion she investigated high-tem-
perature fractionation processes and metal-catalyzed
"cracking," presenting her results at meetings of the
Moscow Section of the Russian Technical Society; for
a time she was an especially active member of the latter's
chemical technology division. She joined the Russian
Chemical Society in 1875, elected on Mendeleev's rec-
ommendation.

About 1886 she put aside her chemical work and
turned her attention to agricultural projects on her es-
tate outside Moscow. Following modern methods for
improving soil fertility, she increased yields consider-
ably; she took up cheese-making, also using modern
technology, and had moderate success, producing French
cheeses for sale in Moscow. She lived through the First
World War and the early phases of the social revolution
that followed, dying at the age of seventy-three in De-
cember, 1919.

Nadezhda Olimpievna Ziber-Shumova (fl.
1870s-1914), from St. Petersburg, the third in this group
of early Russian women chemists, probably authored or
coauthored more pre-1901 papers in the chemical sci-
ences than any other woman. Both she and her sister
Ekaterina studied in Switzerland in the early 1870s.
Nadezhda, already married to Nikolai Ziber from Kiev,
one of Russia's first Marxist economists, was in Zurich
with Ziber in 1872-73, although not formally enrolled
at the university. Subsequently, she and Ekaterina, a
medical student, continued their studies at Bern Uni-
versity, one of the institutions to which the Russian
women students at Zürich scattered after being ordered
by their government to leave Zürich in 1873. (With its
then large Russian student community, Zürich was con-
sidered a hotbed of dangerous revolutionary activity by
the tsarist government.)

By 1877 she had joined the research group led by
Polish-born Marceli Nencki (1847-1901), head of the
biochemical department at Bern and a pioneer in the
chemical approach to the study of microorganisms. Their
collaboration lasted until Nencki's death twenty-three
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years later. Between the late 1870s and the turn of the
century, she authored or co-authored more than thirty
papers on a variety of biochemical topics, including in

vivo oxidation, bacterial fermentation and decomposi-
tion processes, enzyme studies, and sugar hydrolysis,
as well as basic chemical studies, such as the zinc
choride-catalyzed acylation of phenols known as the
"Nencki reaction(19)". Her most important early con-
tribution, however, was probably her joint work with
Nencki on the constitution of the blood pigment hemin,
part of a long series of systematic investigations on the
degredation products of hemin, carried out by Nencki
and his co-workers over many years. When integrated
with the work of Leon Marchlewski on chlorophyll, these
studies led Nencki to his hypothesis concerning the
chemical relationship between the plant and animal king-
doms (20). The joint Nencki-Ziber papers were among
the earliest on hemin (21).

Nencki left Bern in 1891 to assist in organizing the
new Imperial Institute of Experimental Medicine in St.
Petersburg, where he became head of the department of
chemistry and biochemistry. Ziber-Shumova, a widow
from 1888, joined the institute staff, along with Szymon
Dzierzgowski and Martin Hahn, as one of Nencki's three
senior co-workers.

During the recurrent and very widespread famines
and epidemics which ravaged the country throughout
the 1890s, considerable effort was made by Russian pro-
fessionals in the fields of public health and sanitation to
provide assistance and bring about improvement. Mea-
sures taken included the organization of clinics and ob-
servational units in the countryside. Nencki, Ziber-
Shumova, and Dzierzgowski joined in this work, their
contributions including extensive field observations car-
ried out during a cholera epidemic of 1892. Their search
for a source of readily accessible antiseptics led to a
detailed investigation of the chemical composition of
pine pitch and an examination of its disinfecting prop-
erties (22). Later in the decade they published a consid-
erable amount of bacteriological work on the problem
of cattle plague, Nencki having been commissioned to
carry out immunization field trials in the Caucasus and
Siberia (23).

Ziber-Shumova rose to a senior position in the
institute's biochemical department and continued to
publish at least until the outbreak of World War I. Her
later work included investigations of the lipids present
in lung tissue and a number of enzyme studies, many of
which appeared in Zeitschrift für Physiologische Chemie.

Volkova, Lermontova, and Ziber-Shumova form a
remarkable group in the history of women chemists,

publishing the first research (Volkova, 1870), taking the
second doctoral degree awarded to a European woman
(Lermontova, 1874), and creating an early record in
publications (Ziber-Shumova, during the 1880s). In-
deed among women whose careers in chemical research
began before 1900, Ziber-Shumova is perhaps the domi-
nant figure; she is also one of the most notable in the
half century before World War 1(24).
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