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The Contribution of Professor Esen Bekturov
to Physical Chemistry of Polymers

The article is dedicated to the 90" anniversary of Academician Esen Abikenovich Bekturov, a prominent Ka-
zakhstani chemist who has made an outstanding world contribution to the physical chemistry of polymers.
His scientific interests focused on the study of water-soluble and water-swelling polymers, interpolymer and
polymer-metal complexes, polymeric catalysts and associates, polymeric hydrogels, molecular complexes of
polymers, nanomaterials and nanotechnology are summarized in numerous monographs published in Japan,
Germany, Poland, and Kazakhstan. The essay briefly reflects the life path, creativity, scientific and pedagogi-
cal activity of Professor Esen Bekturov, as well as the most important and prominent publications. His role in
the transfer of knowledge, training of high-qualified specialists, his contribution to Research and Develop-
ment (R&D), recognized by numerous International and Republican awards and participation at International
Conferences and Symposiums, are highlighted.

We shall not cease from exploration
And the end of all our exploring
Will be to arrive where we started
And know the place for the first time

“Four Quartets”
T.S. Eliot, Nobel Laureate

The Kazakh proverb says: “The deep river flows noiselessly”. The
life and scientific philosophy of the Doctor of chemical sciences, Profes-
sor, Academician of the Kazakh National Academy of Sciences, Laureate
of Kazakh State Prize, and Honored science worker of the Republic of
Kazakhstan Esen Bekturov fully corresponds to this truth. Professor Esen
Bekturov is a well-known specialist in the field of physical chemistry of
polymers in the scientific community of Kazakhstan and abroad, an ex-
tremely modest and cultured person who sets high moral standards for
himself and others, enjoys great authority in his family, among friends,
colleagues and disciples. On December 14, 2021, he celebrated his 90th birthday. The winged and sarcastic
phrase of the famous physicist, Nobel Prize winner P.L. Kapitsa: “... a scientist after 75 years is idolized, to
whom everyone prays”, is an exception for Professor Esen Bekturov, who is still active, works for the benefit
of his beloved science, generates and distributes fresh ideas, prepares and guides the younger generation for
independent Kazakhstan and leads an active lifestyle. Esen Bekturov was born in 1931 in the family of
Abiken Bekturov, who later became one of the first founders and academicians of the Kazakh SSR Academy
of Sciences and for 20 years was the first director of the Institute of Chemical Sciences (named after
A.B. Bekturov in 1991), and followed his father’s footsteps.
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After graduating from the Faculty of Chemistry of the Kazakh State University in 1954, Esen Bekturov
became an aspirant and in 1958 defended his candidate dissertation. His scientific advisor was the Academi-
cian of the Kazakh Academy of Sciences, Professor M.I. Usanovich, one of the founders of the acid-base
theory.

Esen Bekturov spent his postdoctoral period at the Moscow State University and Institute of
Elementoorganic Compounds under the patronage of Academician of the Academy of Sciences of the USSR,
Professor V.A. Kargin and Corresponding Member of the Academy of Sciences of the USSR, Professor
S.R. Rafikov. Preliminary, Esen Bekturov headed the group, and then in 1966, the laboratory of physical
chemistry of polymers at the Institute of Chemical Sciences was organized under the auspice of the founder
of the Kazakh school of polymer chemists, Academician of the Kazakh Academy of Sciences, Professor
S.R. Rafikov.

The subject of E. Bekturov’s doctoral thesis, which he defended in 1972, was devoted to the study of
hydrodynamic, conformational and molecular characteristics of amphiphilic polymers in solutions. He sum-
marized these results in the monographs “Ternary Polymeric Systems in Solutions”, “Synthetic Water-
Soluble Polymers in Solutions”, “Catalysis by Polymers”, and “Cationic Polymers” published in Kazakhstan,
Germany, and Poland [1-7].

In early 1970s, Professor Bekturov’s laboratory simultaneously with the research teams of the Moscow
State University and Waseda University (Japan) began to develop the still promising scientific direction of
the so-called interpolymer complexes as the products of interactions of two complementary macromolecules
stabilized by cooperative hydrogen bonds. As a logical continuation of such studies, the complexation reac-
tions of functional polymers with various low- and high-molecular-weight compounds (metal ions, surfac-
tants, dyes, drugs, polyelectrolytes, proteins) were initiated to create effective metal sorbents, metal-
supported polymeric catalysts, ion-conductive polymers, composite materials, ultrathin films. Investigations
in the field of polymer-polymer and polymer-metal complexes, molecular complexes of polymers, catalysis
by polymers and metal-supported catalysts have been published in the books and review articles by Springer-
Verlag, Huttig & Wepf in Germany [8-13]. The review article of Professors E. Bekturov and L. Bimendina
on Interpolymer Complexes, published in 1981 in the book “Advances in Polymer Science” (Springer), was
cited 580 times [3].

In 1986, Professor E. Bekturov and coworkers were awarded by Kazakh State Prize in the field of Sci-
ence and Technology for the cycle of monographs and books published on water-soluble polymers and their
complexes.

At present, the research topics of Professor E. Bekturov cover the stimuli-responsive gels and networks
of natural and synthetic polyelectrolytes, polymers for biotechnology, biomedicine, nanotechnology, and en-
vironmental protection [14-19].

In Soviet times, despite the existing “Iron Curtain”, Professor E. Bekturov took the courage to break
“the window to Europe”. Due to his deep knowledge of English, he gave plenary and invited lectures at lead-
ing scientific Centers and Universities in Japan, Turkey, Germany, Switzerland, Italy, Iran, Canada, and the
Czech Republic. Owing to his promotion of the achievements of Kazakh polymer chemists, the Laboratory
of Physical Chemistry of Polymers became a “Mecca” for scientists from various regions of Kazakhstan and
former Soviet Union countries and was recognized by foreign scientists.

For sixty-five years of scientific activity, Professor E. Bekturov has published about 950 articles and re-
views, including more than 100 papers published in English in peer-reviewed journals. He is the author and
co-author of 35 books published in Kazakhstan, Russia, Poland, Germany, and Japan, and 20 copyright cer-
tificates for patents of the USSR and Kazakhstan.

The transfer of knowledge and experience is one of the Life Credo of Professor E. Bekturov. He trained
more than two dozen candidates of sciences and nine doctors of sciences for the Universities, Research Insti-
tutes and Industries of Kazakhstan. During 2010-2021 Professor Esen Bekturov gave the lecture courses on
“Modern problems of polymer science” and “Physical chemistry of polymers” in English for Master and
PhD students of the Abai Kazakh National Pedagogical University [20, 21].

Professor E. Bekturov always pays attention to scientific organizations. For example, he was a perma-
nent member of the International Advisory Board of IUPAC Symposium on Macromolecule-Metal Com-
plexes, the International Symposium on Specialty Polymers. Esen Bekturov’s achievements in fundamental
science have been recognized by numerous awards and certificates of honor, including the Al-Khorezmi In-
ternational science and technique festival, the N. Bohr UNESCO gold medal (1997), the Kazakh State sti-
pend for outstanding scientists who contributed to the development of science and technique (2000), Nation-
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al Independent Prize “Tarlan” in the nomination of science, K.I. Satpayev Prize for the development of spe-
cialty polymers for application in petrochemistry and nanotechnology (2019). According to the Web of Sci-
ence International Information and Analytical Platform, in 2019, Esen Bekturov, as a professor of the Abai
Kazakh National Pedagogical University, was awarded the title “Leader in publishing activities in the Web
of Science Core Collection over the past 5 years among pedagogical universities of the Republic of Kazakh-
stan”. He is Honorary Director of the Institute of Polymer Materials and Technology (1999), Honorary Pro-
fessor of the Pavlodar State University (2001) and Semey Shakarim University (2005). For his contribution
to the development of science in Kazakhstan, he was awarded the Medals “For Labor’s Heroism”, “Labor’s
Veteran” and “10 Years of the Constitution of the Republic of Kazakhstan™. In 2018, Al-Farabi Kazakh Na-
tional University published the book entitled “Oneremni emip” (“Exemplary Life”), dedicated to the life and
creative activity of Professor Esen Bekturov [22].

The Polymer Society of Kazakhstan, former students, colleagues and friends congratulate Professor
Esen Bekturov on his 90" birthday and wish him all the best in his scientific and personal life.

This is an updated version of Essay published previously in Macromol. Chem. Phys., 2006, Vol. 207,
P. 2165-2166. DOI: 10.1002/macp.200600320 [23].
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C.E. Kynaiibeprenon

IIpodeccop Ecen BekTypoBTHIH mojimMepJiepaiH
(pu3UKaAIBIK XUMHSACHIHA KOCKAH YJieci

Makana monuMmepiepIiH (U3MKalIbIK XUMHACHIHA QJIEMIIK YIeC KOCKaH KOPHEKTI Ka3aKCTaHIbIK XUMUK,
akanemMuk Ecen O0ikenyis! bekrypoBTeiH TyranbiHa 90 5xpUT TONMybIHA apHaiaFaH. OHBIH Ccylla epUTIH XKoHE
Cyoa ICIHEeTIH TIIOJMMepyiepre, HHTEPIOIMMEpP OKOHE IIOJMHMEp-MeTall —KeIIeHAepiHe, IOoJIuMep
KaTaJlM3aTopiapbl MEH acCOLMalUsIapblHa, IOJUMEp THIPOTrelbIepiHe, MOJUMEPIEPAiH MOJIEKYIAIBIK
KeIlIeH IepiHe HeTi3/leNreH, HaHOMaTepHaliiap MEH HAHOTEXHOJIOTHUSUIAp/BI 3epTTeyre OaFbITTalFaH FhUIBIMU
i3penictepi XKanonus, ['epmanus, [Tonpma sxone Kasakcranga »apblK KepreH FBUIBIME €HOEKTepIe jKoHe
MoHorpadusnapaa xapusuianrad. CoHbIMEH Katap, Makanana npodeccop Ecern BekTypoBTHIH eMip KOJIbI,
MIBIFAPMAIIBUIBIFEL, FUIBIMU-TIEArOTUKAJBIK KBI3METi, MaHBI3IbI KapHUsUIAaHBIMAAPH! 1a KbICKAlIa OepinreH.
Faneimuei Gimim Oepyneri, sKorapsl OUTIKTI MaMaHIApHABl Oaspilaydarbl pejli, FBUIBIMH-3EPTTEy JKOHE
ToXIpHOeniK-KoHCTpYKTOpibIK,  kymbictapra (F3TKJXK) kockam ymeci Typamsl aifteurraH, OipHemre
XaJIBIKapaJIbIK JKOHE PECITyOJIHMKAaIBIK MapanaTTapsl, XaJdbIKapaiblK KOH(epeHIMsuiap MeH CHMIIO3NyMaapra
KATBICKAHbI aTall OTUITeH.

C.E. Kynaiibeprenon

Briag npogeccopa Ecena bekrypoBa B (pu3H4ecKy0 XUMHUIO MIOJTUMEPOB

Cratbs mocBsnieHa 90-1eTHro co JaHSA pokacHUs akanemuka EceHa AOukeHoBHuYa bekTypoBa, BEIAIOIIETOCS
Ka3aXCTAaHCKOTO XMMHMKa, BHECIIETO BBIAAIONIMICS MUPOBOil BKIaa B (pU3HUECKyI0 XUMHUIO mojuMepoB. Ero
Hay4YHbIe MHTEPEChl, COCPEIOTOYCHHbIE Ha M3YYEHHH BOJOPACTBOPUMBIX M BOJOHAOYXAIOIMIMX IOJIMMEPOB,
HWHTEPIIOTUMEPHBIX U TOJIMMEPHO-METAIUINIECKUX KOMILIEKCOB, TIOJIMMEPHBIX KaTaIM3aTOPOB M aCCOLUATOB,
MOJMMEPHBIX THAPOTENEH, MOIEKYISAPHBIX KOMIUIEKCOB MOJIMMEPOB, HAHOMATEPHAIOB W HAHOTEXHOJIOTHUH,
0000IIIEHE B MHOTOYHCIICHHBIX MOHOTpadusaX, m3naHHbIX B Smonnu, ['epmannu, [Tomsme n Kazaxcrane. B
OouYepKe KpaTKO OTpPaKeHBI )KU3HEHHBIH ITyTh, TBOPYECTBO, HAyYHAsl M MeJarormdeckas AesSTeIbHOCTh MPo-
(eccopa Ecena bektyposa, a Takxke Hauboliee BaXXHbBIC U 3HAUUTENbHBIC MyOnukauu. [loka3aHsl ero poib B
nepefaye 3HAHWMA, MOJATOTOBKE BBICOKOKBATM(HIIMPOBAHHBIX  CIICIUATKCTOB, BKIAJ B HaydYyHO-
HiccIIeI0BaTeIbCKUE U ONBITHO-KOHCTpyKTOpckue pabotsl (HMIOKP), oTMeueHHbIe MHOTOYHCIEHHBIMU MEX-
JIYHapoOJHBIMU U PECHyOIMKAaHCKUMU HArpajiaMd, y4acTHeM B MEXAyHapOJHBIX KOH(GEPEHIHMIX M CHMIIO-
3UyMax.
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