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ABSTRACT

2022 marks the 165" anniversary of the birth of the
outstanding Russian scientist Ivan Alekseevich Kablukov. The
main field of scientific interests and discoveries of Academician
Kablukov relates to electrochemistry of non-aqueous solutions.
1. A. Kablukov is also known as a teacher and populariser of
science, the founder of the school of physical chemists in
Russia, as the author of a number of works on the history of
chemistry.

In 1896, at the Moscow Imperial Engineering School of
the Department of Railways (now Russian University of
Transport), Kablukov founded the Department of Chemistry,
which he led for a long time. In total, Kablukov’s scientific
heritage includes more than three hundred works.

1942)

Ph.D. (Eng), Moscow, Russia.

Corresponding Member of the Academy of Sciences of the
USSR (1928), Honorary Member of the Academy of Sciences
of the USSR (1932), Honorary Member of the Society of Lovers
of Natural Science, Anthropology and Ethnography (since 1921),
Member of Russian Physico-Chemical Society, Society for
Acclimatisation of Animals and Plants (since 1898), All-Union
Chemical Society n.a. D. |. Mendeleev (in 1934 he was elected
vice-president of Moscow branch of AUCS) and many other
scientific societies. Honoured Professor of Moscow University
(since 1910).

I. A. Kablukov owns fundamental work on the theory of
solutions, thermochemistry, and processing of mineral raw
materials into fertilisers. He was an outstanding teacher.
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INTRODUCTION

In Moscow region, not far from the famous
Pirogovo, there is a small village of Prussy. It
was there that on September 2, 1857, a boy was
born in the family of the former serf Alexey
Fedorovich Kablukov. His father, Alexey Kab-
lukov, served as a dentist for a local landowner.
On this occasion, Ivan Alekseevich wrote: «Per-
haps they will think that my father studied at
some medical institute. No. Then we had no idea
about dental schools. Everything happened sim-
ply — the master identified my father as a court-
yard servant, so he learned his future art in the
manor’s house. And then the master let him
go —my father was one of the freedmen. In 1841,
as I recall, he took the exam for the title of den-
tist. That’s all...» [1].

Ivan Kablukov always spoke of his parents
with love, respect and dedicated his doctoral
dissertation to them: «My father had no educa-
tion. Mother was more educated. She taught
me to read and write. And they both worked,
both were healthy and they gave me good
health. I have been living for so long, and my
teeth, — he opened his mouth with a smile, — are
all intact» [1].

At the age of nine, [van Kablukov entered the
second Moscow gymnasium. Studying was
mainly paid for by older brothers. After graduating
from the gymnasium, Ivan Alekseevich entered
Moscow University’s Natural Department of the
Faculty of Physics and Mathematics: «I will
never forget the day when, in September 1876, in
a shabby coat that passed to me from the shoulders

of my older brother, I went as a student to Moscow
University for the first time. I thought that the
people I met should have envied me: [ am a student
at Moscow University» [1; 2].

During his second study year, student Kab-
lukov decided to do science. At first, there were
experiments in the field of zoology. Then the
sophomore Kablukov decided to try himself in
the laboratory of V. V. Markovnikov. Moreover,
already in 1879, at the congress of natural scien-
tists and doctors in St. Petersburg (chemical
section), Markovnikov made a presentation on
the topic «Obtaining esters of hexyl glyceriny,
where student Ivan Kablukov was listed as a
co-author. Therefore, the future scientist consid-
ered this year the beginning of his scientific ca-
reer. A little later, he wrote his first monograph
«Polyhydric alcohols in connection with the
nearest derivativesy. In the year of graduation
from the university (1880) he will be awarded a
gold medal for this work, and at the suggestion
of Markovnikov, he will be left at the university
to prepare for a professorship. A year later, Kab-
lukov was sent to St. Petersburg University, to
Professor A. M. Butlerov. There they will con-
duct experiments on production of formaldehyde
using a new method proposed by Kablukov. At
present, this method is close to the factory
method for obtaining formalin used in medicine,
agronomy, and other fields. During this trip, the
scientist listened to lectures by the famous But-
lerov, Mendeleev, Menshutkin, Lyubavin...

Returning from St. Petersburg, Kablukov
passed the exams, received a master’s degree in

Ivan Alekseevich Kablukov (August 21 (September 2), 1857 — May 5, 1942). Hereinafter photos are retrieved from the Internet page of the
Department of Chemistry and Engineering Ecology of Russian University of Transport (MIIT). [Electronic resource]: http://www.ecomiit.ru/

istoriya-kafedry/kablukov/. Last accessed 18.02.2022.
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chemistry and continued to work in Mar-
kovnikov’s laboratory. In 1887, Ivan Alekseevich
defended his thesis «Glycerols, or trihydric al-
cohols and their derivatives». The work was
dedicated to Alexander Butlerov, who had died
in 1886.

SCIENTIFIC AND TEACHING
ACTIVITIES OF I. A. KABLUKOV

In 1889, the young scientist was sent to
Leipzig to the laboratory of the future Nobel
laureates W. Ostwald and S. Arrhenius, where he
worked on electrical conductivity of solutions.
Returning from there, Ivan Alekseevich continued
his teaching activities.

The scientific work of Kablukov in those
years developed in three directions:

1. The study of organic chemistry.

2. The study of physical chemistry, «espe-
cially the question of electrical conductivity,
vapour pressure of aqueous and other solutions,
thermochemistry, salt equilibria».

3. Chemistry of honey and wax.

During those years, Kablukov wrote about
two hundred works, most of which were related
to development of industry.

Relatively speaking, the theory of solutions
can be divided into two areas: physical-mechan-
ical and chemical. Both directions have always

existed in parallel, «without interfering with each
other». But at the end of 19" century, they
sharply collided. This was especially facilitated
by the scientific activity of the first Nobel Prize
winner in chemistry, the Dutch scientist Jacobus
Henricus van’t Hoff.

Ivan Kablukov, unlike many, considered
solutions as «systems that have completely new
properties». And these new properties, according
to the scientist, were not at all inherent in «none
of the bodies forming it». This idea of Kablukov
was to create a «bridge» between the physical
theory of van’t Hoff and the hydrate theory of
Dmitry Mendeleev. It is this idea that will form
the basis of the modern understanding of solu-
tions in the future [3—4].

In Western Europe, scientists in those years
studied only aqueous solutions. Non-aqueous
were considered non-ionising. It was Russian
scientists who were the first to study the electro-
chemistry of non-aqueous solutions. Kablukov
was especially successful in this, he first estab-
lished (1889), that some non-aqueous solutions
do not obey the Arronius theory. It was he who
proved that, for example, «hydrogen chloride in
ethyl and amyl alcohols, when diluted, does not
increase, but reduces the molecular electrical
conductivity». His doctoral thesis on the theory
of solutions was the first Russian fundamental
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work on this topic. It followed from his thesis
that physical and chemical theories do not ex-
clude each other, but go, as they say, hand in
hand. In connection with later discoveries in
modern chemistry, Kablukov’s theory, called the
«solvation theory» [3], has taken its rightful place
in the modern theory of solutions.

WORK AT IMPERIAL MOSCOW ENGINEERING
SCHOOL

In 1895, Kablukov’s second trip abroad took
him to France, Holland and Switzerland, where
he adopted the experience of «using lecture
demonstrations and organising museum collec-
tions for teaching purposes». He mastered ex-
perimental methods of teaching chemistry, which
were studied while visiting laboratories at uni-
versities and high schools. He also mastered the
practical applications of achievements of
chemical science, being interested in the chemi-
cal processing of mineral raw materials and
physical and chemical aspects of production
processes when inspecting factories and mines.

After defending his thesis, Ivan Kablukov
continued his scientific work and teaching. In
1896, in the newly opened Moscow Imperial
Engineering School of the Department of Rail-
ways (now Russian University of Transport),
Kablukov founded the Department of Chemistry
[S; 6], where he conducted classes in inorganic
and analytical chemistry, building materials
technology and iron metallurgy on the basis of
foreign teaching methodology and own devel-
oped program. The chemical building was built
in 1898 according to the project of the architect
Kitner with participation of Kablukov. Lecture
and laboratory audiences corresponded to the
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curriculum and were modelled after the Ostwald
laboratory in Leipzig, personally equipped by
Kablukov with equipment, very advanced for
that time: instruments, reagents, consumables,
chemical glassware and preparations purchased
from German firms. Gas and water were supplied
to the laboratory, individual fume hoods were
equipped. The building was equipped with a
system of interfloor lifts for dishes and labora-
tory preparations.

In 1900, based on the experience of teaching
chemistry at the school, Ivan Alekseevich pub-
lished the textbook «Basic Principles of Inor-
ganic Chemistry» [7], which was recommended
as the main textbook at Moscow University. The
textbook contains a lot of information related to
practical applications of chemistry and produc-
tion technologies. For example, when presenting
the topic «Air», the author proposes for consid-
eration an experiment that describes diffusion of
air through the walls of a building. The material
on iron is accompanied by a story about the
methods of casting steel and iron used at that
time. The textbook contains illustrations of fac-
tory settings, descriptions of materials, and a
demonstration collection he has assembled.

In the engineering school, Kablukov worked
as the head of the department of «Chemistry»
until 1903 (according to other sources until
1904). At the entrance, on the right side on the
wall of the building of the educational building
No. 5 (Obraztsova str., 9, build 9) a memorial
plaque was installed at Russian University of
Transport, and the chemical laboratory on the
second floor bears the name of a famous chemist.

Professor Kablukov during those years in-
vented a special open laboratory vessel with a
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coil, the liquid in which can be stored without
spoiling and almost evaporating. 125 years ago
(November 8, 1897) Ivan Alekseevich poured
chicken broth into a flask, which is currently a
monument of science. This flask is exhibited in
the Museum of the History of Russian Univer-
sity of Transport (educational building No. 1,
room No. 1149) (water is periodically added to
it). On the basis of certificate No. 800 issued by
the Expert Council at the Polytechnic Museum
of Moscow (protocol No. 16 of November 15,
2007), it was recognised as a monument of sci-
ence and technology of the First category. There-
fore, this museum object is a cultural national
achievement of Russia.

Everything connected with the name of Ivan
Kablukov is still carefully stored within the walls
of RUT: a collection of chemical glassware, pure
substances and minerals, collected by him at
leading European chemical plants and universi-
ties, dissertations of his students, made in the
laboratories of the department «Chemistry» he
created. And the laboratories of the department
themselves keep the memory of their creator.

Today, in the «Chemical Laboratory named
after I. A. Kablukov» (auditorium 5203), par-
tially preserved, partially recreated according to
old projects and modernised to meet the latest
requirements of time and science, RUT students
listen and «watch» lectures on chemical disci-
plines.

Ivan Alekseevich’s study (room 5202) adjoins
this «historical» laboratory. Here, as well as more
than a hundred years ago, there is his large carved
desk, bookcases, fume hood and laboratory
cabinets, a long preparation table, on which re-

agents for lecture demonstrations have been
prepared for the second century. Also in the of-
fice, a «place of honoury is occupied by a huge
oak cabinet-showcase with a collection of
chemicals of that time and «new things» in the
form of a new collection of metals, crystals and
dishes. Teachers still use this collection for lec-
ture experiments. Tables of atomic spectra,
brought by Kablukov from Germany, hang on
the walls.

Perhaps, as a lecturer, Ivan Kablukov was not
«the most brilliant example» and, perhaps, was
inferior in this respect to many of his contempo-
raries, but his audience, even with optional at-
tendance at lectures, was always overcrowded.

The reason was that the teacher Kablukov
never gave knowledge «in finished form, in their
final, generally accepted version». He always
«drew» the process in development: from the
moment the idea itself appeared in its original
form to its modern execution. He always urged
to remember the «imperfection of the form of the
birth of scientific truthy.

«A person currently living in comfortable
and beautiful high-rise buildings in the city
should always remember with gratitude that
primitive hut, that cave that sheltered our distant
ancestors from the weather and helped them
escape from the primitive state» (from the notes
of a student from one of the lectures of Kablukov
at Timiryazev Academy).

Of course, every student wants to listen to
lectures by real, great scientists, to which Ivan
Kablukov undoubtedly belonged. But they say
that when Kablukov began to talk about the fa-
mous Zinin, Butlerov or Mendeleev, with whom
he was personally acquainted, not only their great
scientific discoveries loomed before the hushed
audience... [van Alekseevich’s lectures were al-
ways distinguished by very personal «Kablu-
kov’s phrases» and sweet humour. In the lectures
there was a place for unsuccessful experiments
and theories, which, with the comments of the
scientist, sometimes turned out to be more in-
structive than successful ones. This peculiar
manner of communication gave rise to many
good-natured «Kablukov’s» jokes and anecdotes
among students and colleagues.

EDUCATOR, RESEARCHER,
ORGANISER OF SCIENCE

Ivan Kablukov travelled a lot in Russia and
Western Europe to get acquainted with natural
resources (salt lakes, oil deposits, etc.): «Now
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I’m like a sponge, I’m in a hurry to take in myself
as much as possible so that later I can get more
out of me squeeze out» [8], — he wrote to his
parents from his first trip to the Urals (1887).
Actually, the trait of «sharing everything» (be it
knowledge or impressions) is the main one in his
character.

During these trips, he visited factories and
plants, mines and laboratories, educational insti-
tutions, and did not forget about local museums,
art galleries, exhibitions, theatres, concerts.

An important direction in the activities of
Kablukov was the study of the natural resources
of our country. He did not divide science «into
pure and applied», but believed that «there is
science and its practical application». For ex-
ample, domestic production of mineral fertilisers
owes its appearance to Kablukov.

In August 1895, at the congress of the French
Association of Sciences in Bordeaux, the
38-year-old Russian chemist [van Kablukov was
elected honorary chairman of the chemical sec-
tion.

In 1899, he was elected an adjunct professor
at the department of inorganic chemistry at the
Moscow Agricultural Institute (now Timiryazev
Academy), where he would work until the end
of his life. In May 1903, Ivan Alekseevich be-
came an extraordinary (freelance) professor at
the Department of Inorganic Chemistry at Mos-
cow University and already in 1906 — an ordinary
(full-time) professor.

In 1907, Professor Kablukov published the
pamphlet «The Newest Theory of the Structure
of Atoms» and published an article on the same
topic in the journal «Russian Thought». True to
his calling as an educator in the broad strata of
Russian society, in 1914 he published his book
«Essay on development of our knowledge about
the structure of matter», in which figuratively
and in an accessible way «paints a picture» of
how the ideas of scientists about the structure of
matter changed.

In 1912, Kablukov went to the Eighth Inter-
national Congress on Applied Chemistry in the
USA. In America, he is also very interested in
organisation of chemical laboratories. He visits
research institutes, industrial enterprises, urani-
um ore deposits, educational institutions, muse-
ums, apiaries.

In 1913, Ivan Alekseevich organised research
in the chemistry of radioactive elements at Mos-
cow University, having purchased the necessary
equipment for this purpose abroad. This marked

the beginning of research in the chemistry of
radioactive elements.

In 1915, he became the head of the only
thermochemical laboratory in our country (now
the laboratory named after prof. V. F. Luginin),
which Kablukov led until 1933. In 1928, the
USSR Academy of Sciences elected him a cor-
responding member. Despite being very busy,
I. A. Kablukov finds time to continue creating
his scientific work in the field of solutions, ther-
mochemistry and inorganic chemistry. He writes
about 120 articles for the encyclopedic dictionary
of the Granat brothers, publishes works on the
activities of outstanding chemists of the past.

Ivan Alekseevich Kablukov is the author of
numerous textbooks on various branches of
chemistry. They were created by the scientist in
preparation for the lectures he gave at various
higher educational institutions. The most impor-
tant, undoubtedly, are and will be considered his
manual «Basic Principles of Inorganic Chemis-
try», the first edition of which was published in
1900, and the last (13") in 1936. Each subsequent
reprint, in comparison with the previous one, was
improved, supplemented, becoming at the level
of science of its time. The actual material of in-
organic chemistry received physico-chemical
illumination in it. Tens of thousands of chemists
studied according to this manual [9]. For many
years (1900-1934) 1. A. Kablukov worked on the
course «Basic Principles of Physical Chemistry,
publishing it in separate issues on the main sec-
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tions of the discipline. This course also played
its main role in chemistry education in the USSR,
especially since for a long time it remained the
only one in Russian [10].

In 1940, with participation of associate pro-
fessor V. A. Polosin, Kablukov published his last
work «Course of Lectures on Inorganic Chem-
istry». In the preface to it, Ivan Alekseevich
writes: «As I approach the end of my activity, |
would like to share my experience as a teacher
and publish lectures on chemistry that [ have been
reading for a number of years» [11].

In July 1940, I. A. Kablukov fell seriously ill
and after the operation could not get on his feet
for a long time. In October 1941, Timiryazev
Academy was evacuated to Central Asia, and
Ivan Alekseevich also had to agree to leave
Moscow. The Uzbekistan government showed
exceptional attention to I. A. Kablukov, meeting
him with great love and providing him with an
apartment, thorough medical care in the capital
of the republic. But on May 5, 1942, Ivan Kab-
lukov died. He is buried in Tashkent. One of the
streets of the city is named after him. A portrait
of the great chemist is exhibited in the portrait
gallery of the Faculty of Chemistry of the Na-
tional University of Uzbekistan.

Ivan Alekseevich Kablukov was famous for
his amazing sense of humour, which he retained
until the last days of his life. In the spring of
1942, in Kazan, where chemists who worked at
the Academy of Sciences were evacuated, a
rumour spread that the great Kablukov had died
in Tashkent. They urgently called a mourning
event, noted the merits of the scientist to the
party and the people, and sent an obituary to the
journal Izvestia of the Academy of Sciences. A
few days later, Kazan received a telegram from
Tashkent: «I found out about your meeting,
please send the minutes. Kablukov». Unfortu-
nately, immediately after this telegram, Acade-
mician Kablukov passed away. In Kazan, they
did not even have time to remove the erroneous
obituary from the journal — and so it came out,
written in advance.

«Great people die, but their creations live and
teach us a lot...» [12] — this is how Ivan Aleksee-
vich Kablukov wrote about Mendeleev. These

words can be fully attributed to Ivan Alekseevich
himself, the great chemist, practitioner, and
teacher.
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