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What is polymer ?

Js 2~F (small molecule) - & ”(point)
= »F (polymer) - “— %-4%" (chain)
“— & %" (bead)

# 2 F & (molecular weight) >104~107
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Earlier

Goodyear(1839,5€) = KA

BB (nature rubber)

Parks (1855,3%) = FEiL A 4EZE (guncotton)

ey

i (camphor)

Hyatt (1870) = FEIEBE Ccelluloid)

de Chardonnet (1883,7%) == Ai#&%2 (rayon)
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Oil industry data shows that only about 9% of all
crude oll 1s used for petrochemicals. The largest use of
crude ol is In fuel for transport(about53%). Of the oll
used for petrochemicals, about half goes into plastics,
so that the complete abolition of plastics would have a
tiny effect on oil consumption. Indeed, plastics
production uses oil fractions that might otherwise be
flared; polymerization of ethylene, propylene,dienes
and cyclo-olefins to lightweight, high-added-value
engineering materials, which keep the carbon content
locked In a solid form, Is a very “green” activity.
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Staudinger

Karrer. Pringsheim. Hess. Bergmann. Pummerer. Meyer

1937 Nobel Prize in Chemistry
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1. H Staudinger (German, 18511965

Organic Chemist and Polymer Chemist




1881.Mar. 23, born in Worms
1965.Sep. 8, died in Freeburg .

1903, he studied at Darmstadt, Munich and Halle
and obtained his doctorate .

1912, he was appointed associate professor at the
Polytechnic in Karlsruhe, moved to Zurich and
finally to the University of Freeburg in 1926.



In 1910, he recognised that the current theories for the
structure of natural rubber were incorrect. The controversies
surrounding naturally occurring large molecules and
experimental difficulties in studying them led him to look at
materials based on simpler molecules such as styrene.

He introduced the concept of macromolecules, a term
which he coined, and polymerisation in May 1922, in a
report which appeared in Helvetica Chimica Acta.



He met Wallace Carothers at a conference in
Cambridge in 1935, following which he included
polyesters in his studies of the properties of dilute
polymer solutions - from which he discovered the
relationship between viscosity and molecular weight.

Towards the end of his career he turned his
attention back to biological macromolecules and what
Is now called molecular biology.



1920 On Polymer «#% 4-»

BRI HEBEASFKA D HTFIREIFLLES
FE, HRRSTFHIRGEL, FRETE
KU, BB, RABRIRGET KELEHX

1932 The high-molecular compounds
(& 2T Aduis-d)
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1953 Nobel Prize in Chemistry

For his discoveries In the field of
macromolecular chemistry.
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2. K Ziegler (German, 1898-1973)

Organic Chemist




1898.Nov. 26, born in Helsa in Germany .
1973.Aug. 12, died in otto Hahn.

1920, graduated under Prof. von Auwers at the
University of Marburg/Lahn.

1936, he became Professor and Director of the
Chemisches Institut at the University of
Halle/Saale.

1943-1969, he was Director of the Max-Planck-
Institut fur Kohlenforschung.



His earlier work involved the clarification of rubber

synthesis reactions, cyclic carbon compounds used Iin
perfumes and lithium in organic reactions.

Ziegler's most important discovery was made in 1953
from his work on organo-aluminium compounds. With E.
Holzkamp, a student, he found that substances made by
mixing organo-metallic compounds with certain heavy
metals permitted rapid polymerisation of ethylene at
atmospheric pressure. This significant contribution
established that very high molecular weight polyethylene
could be produced with linear chain structure and give
valuable production, property and application potential.



The catalyst was derived from triethyl aluminium
and titanium tetrachloride. Although many other
catalyst systems and polymerisation methods were
devised, this work formed the basis of later
developments in the production of long chain polymers
from olefins such as propylene and butadiene.

The modern polyethylene range of specifically
structured polymers has provided products readily
formed as films, fibers and mouldings applicable in
many areas of modern life. Blow moulded bottles (eg for
milk and household cleaners), injection moulded
containers, toys and appliance components are daily
reminders of Ziegler's outstanding and original work.
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organic Chemist




1903.Feb. , born in Imperia, Italy.
1979.May ,died in Bergamo.

1924, he graduated in Chemical Engineering at the
Polytechnic of Milan and teach there in 1927.

1936-1938, full-professor and director of the Institute
of Industrial Chemistry at the Polytechnic of Turin.

Since 1938, he has been full-professor and director of
the Department of Industrial Chemistry at the Milan
Polytechnic.



Prof. Natta began his career with a study of
solids by means of X-rays and electron diffraction.
He then used the same methods for studying
catalysts and the structure of some high organic
polymers. His kinetic research on methanol
synthesis, on selective hydrogenation of unsaturated
organic compounds and on oxosynthesis led to an
understanding of the mechanism of these reactions
and to an improvement in the selectivity of catalysts.



He developed new uses for the commercial synthesis
of methanol, formaldehyde, succinic acid and
butyraldehyde. His intensive interest in and studies of
polymers in conjunction with the Italian firm Montecatini
led in 1953 to his use of Ziegler catalysts for the
polymerisation of propylene.

He also developed catalyst systems for producing
syndiotactic polypropylene. he contribution of Natta to
the development of high polymers of profound use in the
manufacture of films, fibres, synthetic rubber, etc., has
provided a major building block towards our current
domestic and commercial society.
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Plastic. Rubber. Fiber
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N6 e Bt av - Ra | for their discoveries in the
field of the chemistry and

Chemistry technology of high polymers




Ziegler-Natta polymerization i1s a method of vinyl
polymerization. It's important because it allows one to
make polymers of specific tactivity. It was named for Karl
Ziegler and Giulio Natta, who were pioneers in this type
of polymerization, though history and a federal court
have decided that Robert L. Banks and J. Paul Hogan
were the first to discover the process. Ziegler-Natta is
especially useful, because it can make polymers that can't
be made any other way, such as linear unbranched
polyehtylene and isotactic polypropylene.Free radical
vinyl polymerization can only give branched polyethylene,
and propylene won't polymerize at all by free radical
polymerization. So this Is a pretty important
polymerization reaction, this Zieglar-Natta stuff.



3. P.J. Flory (USA, 1910~1985)

Polymer scientist




1910.Jun. 19, born in Sterling, Illinois, of Huguenot-
German parentage.

1931, graduated from the Manchester College.

1934, obtained his doctorate and joined the Central
Research Department of the DuPont Company.

1937, joined the Basic Science Research Laboratory
of the University of Cincinnati.

1943-1948, at the Research Laboratory of the
Goodyear Tire and Rubber Company.

1961, accepted a professorship in the Department of
Chemistry at Stanford University



Kinetic studies of condensation
polymerization enabled him to calculate the
"most probable distribution of molecular sizes
In the polymer by assuming, contrary to
conventional wisdom of the time, that reactivity
IS largely independent of molecular chain length.



Other major contributions include the concept of "chain
transfer” in the kinetics of vinyl polymerization, a statistical
theory of gel formation from monomers with more than
two functional groups, the Flory-Huggins theory of
polymer solution thermodynamics, and the "excluded
volume effect" which causes significant expansion of
polymer coils over what had been previously theorized,
theories of rubber elasticity and of liquid crystals, and
many more. Flory, more than any other individual, showed
that the physical and chemical properties of
macromolecules are as understandable as those of
nonpolymers via the basic principles of Kinetics,
thermodynamics, and statistical mechanics.



TR T ' E R

molecular weight distribution theory of polycondensation

HHEERSHEEEHER

chain transfer theory of free radical polymerization

A B 18

gelification theory
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thermodynamic theory of polymer solution

WIREUA A E S0 4R R
the relation between molecular structure and
solution or melt viscosity

IERSRRYSREEBS

conception of bulk conformation of amorphous polymer

14

W R T2

liguid crystal polymer theory



1953 Principles of Polymer Chemistry
(B T R )

Became “BIBLES" In the field

A comprehensive guide to Polymers by the Nobel
winning Flory himself! The book is an essential read for
anyone interested in polymer science, and knowledge of
how Flory developed and demonstrated several key ideas
used Iin everyday polymer science. Not recommended as
a textbook for beginners, but as reference book for
anyone planning to delve deeper into the subject!



1969 Statistical Mechanics of Chain Molecules
(BT HIFTT 1)

It Is the recommended introduction into the
subject of rotational isomeric state theory for the
novice and the most important work of reference
for those seeking to rationally deduce the
conformational characteristics of macromolecules
from a detailed knowledge of the chain structure.



1974 Nobel Prize in Chemistry

For his fundamental achievements, both
theoretical and experimental, in the physical
chemistry of the macromolecules



4. P.G.de Gennes (French, 1932--2007)

Physical scientist




1932, Born in Paris.

1955, majored from the Ecole Normale Supérieure
1955-1959, research engineer at the Atomic Energy Center.
1961, assistant professor in Orsay and soon started the Orsay

group on supraconductors.

1968, switched to liquid crystals.
1971, became Professor at the College de France, and

participated to STRASCOL on polymer physics.



Gennes investigated how extremely complex
forms of matter behave during the transition from
order to disorder. He showed how electrically or
mechanically induced phase changes transform liquid
crystals from a transparent to an opague state, the
phenomenon exploited in liquid-crystal displays. His
research on polymers contributed to understanding
how the long molecular chains in molten polymers
move, making it possible for scientists to better
determine and control polymer properties.
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Simple View on Condensed Matter
CHR th ;i #AD

The works presents a personal selection of the major
works of de Gennes. It comes complete with afterthoughts
by the author on his main papers, explaining their successes
or weaknesses, and the current views on each special
problem. This collector's volume contains all the important
works of de Gennes which have made a lasting impact on
our understanding of condensed matter, and serves as an
essential reference book for all condensed matter physicists
and physical chemists. It also bears testimony to the genius
of a remarkable man, and should be a source of inspiration
for aspiring scientists around the world



"This volume of collected works of Pierre-Gilles
de Gennes will be a valuable and stimulating source
for many years to come for younger readers and for
beginners In the subfields of condensed matter
covered in this volume, as well as a useful and
compact reference book for all workers in the field."

Helmut R Brand
Advanced Materials, 1993



A few of the judges on the Nobel committee described
Gennes as "'the Isaac Newton of our time™ in having
successfully applied mathematics to generalized
explanations of several different physical phenomena.

BN ——  “sR4&”



1991 Nobel Prize in Physics

For discovering that methods developed
for studying order phenomena in simple
systems can be generalized to more complex
forms of matter, in particular to liquid
crystals and polymers



College of Engineering
University of Wisconsin - Madison
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John Douglass Ferry  In Memoriam 1912-2003

EXperiences
Education
AB, PhD (Stanford University)

Fields of Interests
viscoelastic properties of polymers

Representative Publications
Ferry, J.D., "Viscoelastic Properties of Polymers”, 3rd. Ed.(1980).

Membership in the National Academy of Sciences

Emeritus Professor of Chemistry at the University of Wisconsin-Madison



John Douglass Ferry  In Memoriam 1912-2003

Contribution

His book Viscoelastic Properties of Polymers first appeared in
1961, and rapidly became a standard reference for researchers
In the polymer field. At that time, molecular theories of
polymer dynamics were still rather new (the Rouse theory
appeared in 1953; the Zimm theory in 1956). Therefore, the
book was devoted primarily to a presentation of
phenomenological theory, a detailed summary of experimental
results on a wide variety of polymer systems and an extensive
discussion of the dependence of viscoelastic properties on
temperature. The latter reflected his very important work
relating the temperature dependence of chain relaxation times
to free volume via the WLF (Williams, Landel and Ferry)
equation for time-temperature superposition which has played
such a key role in polymer rheology.



The development of the WLF equation and
detailed examinations of the relation between
the temperature dependence of viscoelastic
properties and free volume provided a major
paradigm shift for rheology, in establishing for
the first time both a defined reference
temperature state instead of the - until then -
arbitrarily chosen one and the corollary free
volume concept and its role.



Ferry's group was the first to obtain, on an extensive scale, infinite
dilution properties. These studies explored the role of molecular
weight, molecular weight distribution, chain flexibility, side-group
size, long-chain branching, solvent quality and charge screening
(polyelectrolytes) in the observed viscoelastic properties.

They were the first to note that fairly rigid biopolymers frequently
exhibit behavior reflecting a combination of overall rotatory and
flexural motions rather than the ""entropy spring"'* behavior of
flexible chains.



John Douglass Ferry  In Memoriam 1912-2003

Personality

He iIs a true gentleman, a dedicated teacher and mentor
who always has a genuine and abiding interest in and
concern for all of his former students and collaborators.
His gentle, patient and quiet personality has had a
profound effect on all of us that have been privileged to
know and work with him. His reputation for absolute
Integrity and his uncanny ability to emphasize and
encourage the best in other individuals are attributes to
which we all should aspire. He is a warm, unassuming, and
dedicated person who also happens to be one of our most
distinguished polymer scientists. Former students and
assoclates have many fond memories of times spent at the
Ferry home with John and his charming and vivacious
wife Barbara, a former chemist turned artist, probably
best known for her elegant sculptures.




D.

Organic Chemist




1936. Aug. 20, born in Tokyo

1961, graduated from the Tokyo Institute of
Technology with a degree in chemical engineering.

1966, received his doctorate in engineering.

1976, went to the University of Pennsylvania in
the United States as a researcher.

1982, he became a professor of the faculty of the
University of Tsukuba.

2000.Apr, he was appointed professor emeritus.



How can plastic become conductive?

Plastics are polymers, molecules that form long chains,
repeating themselves like pearls in a necklace. In becoming
electrically conductive, a polymer has to imitate a metal, that
IS, Its electrons need to be free to move and not bound to the
atoms. The first condition for this is that the polymer
consists of alternating single and double bonds, called
conjugated double bonds. However, it is not enough to have
conjugated double bonds. To become electrically conductive,
the plastic has to be disturbed - either by removing electrons
from (oxidation), or inserting them into (reduction), the
material. The process I1s known as doping.



What Heeger, MacDiarmid and Shirakawa found
was that a thin film of polyacetylene could be oxidized
with 1odine vapor, increasing its electrical conductivity
a billion times. This sensational finding was the result

of their impressive work, but also of coincidences and
accidental circumstances.

hH—C=C—H —»




B )| SR AT R I I e £
TERE TG RERE T SRR E Tk,
X R —AF LA AR SR M AR, ARG
o g, HELERIZEEALAH0.48/cm2, XL
ST AT 20 R T ARAF 09 Fh Al



The Society of Polymer Science, Japan (1983)

The Society of Polymer Science, Japan (2000)

The Order of Culture from Japanese Government(2000)



2000 Nobel Prize in Chemistry

for the discovery and development
of conductive polymers



6. Ryoji Noyori (Japancse. 1938

Organic Chemist




1938.Sep. , born in Kobe,Japan.

1961, graduated from the Kyoto University,
Faculty of Engineering.

1969-1970, went to Harvard University as a
postdoctoral associate.

1972, appointed Professor at Nagoya University,
and assumed his current positions in 2003.



Ryoji Noyori and his research group designed and
synthesized chiral compounds such as diphosphine-binapthyl or
BINAP which, when complexed with transition metals, form
chiral hydrogenation catalysts. The BINAP-ruthenium(l1)
complex was used to produce the anti-inflammatory agent
naproxen in high enantiometric purity and in very high yield. For
this important work, Ryoji Noyori shared one-half of the Nobel
Prize in Chemistry (2001) with William S. Knowles "for their
work on chirally catalysed hydrogenation reactions". The other
half was awarded to K. Barry Sharpless. "The Laureates have
opened up a completely new field of research in which it is
possible to synthesise molecules and material with new
properties. Today the results of their basic research are being
used in a number of industrial syntheses of pharmaceutical
products such as antibiotics, anti-inflammatory drugs, and heart
medicines."
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The Chemical Society of Japan Award (1985)
The Japan Academy Prize (1995)
The Order of Culture (2000)

The Wolf Prize in Chemistry (2001)
The Roger Adams Award (2001)



2001 Nobel Prize in Chemistry

For their work on chirally catalysed
hydrogenation reactions
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1906, born in Yangzhou, Jiangsu province.

1927, graduated from the Chemistry Department of
Southeastern University.

1935, got doctor degree of the London University
Empire College.

1959, founded the Polymer Chemistry and Physics
Department of Chinese Science and Technology
University.

1980, he was elected as a full member of the

Chinese Academy of Sciences.



Wang set up the Department of Polymer Chemistry
and Physics in the University of Science and Technology
of China in 1959. He was one of the chemists in China
who first conducted polymer chemistry research. He
studied polymethyl methacrylate and polycaprolactam in
the 1950s. He also studied silicone chemistry and did a
lot in the synthesis of silicon-carbon-silicon-oxygen type
of polymers. He was interested in heterocyclic heat-
resistant polymers and did some creative work. In the
1970s, he pointed out the importance of strengthening
research on polymers which were used in large
guantities, such as polypropylene. He also did a lot of
research on hydrocarbon chemistry.
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1919.Sep. 19, he was born in Changshu , Jiangsu province.

1939, graduated from the Chemistry Department of
Zhejiang University.

1943, went to the United States to take postgraduate
studies mainly in the University of Wisconsin.

1948, associated with Xiamen University and Zhejiang
University as professor in physical chemistry.

1951, he joined the Chinese Academy of Sciences as
research professor in the institute of Physical
Chemistry,Institute of Applied Chemistry and then the
Institute of Organic Chemistry at Shanghai, where he
started his research career in the physics and physical
chemistry of polymers.



1977-1981, moved to Beijing and served as the Department
Head,Deputy Director.

1981-1985, Director of the Institute.
1982-1986, president of Chinese Chemical Society.
1986-1994, Chairman of Polymer Division of the Society.

1980, he was elected as a full member of the

Chinese Academy of Sciences.



He has won many awards,such as the State
Natural Science Awards, State Science and
Technology Progress Award, Qiushi Prize for
distinguished Scientists in 1994, and the
International Award of the society of Polymer
science, Japan, in 1995.

Since 1940,he has published over 250 research
papers in domestic and international journals, over
40 review articles and book chapters, 2 patents and
two books.



Professor Qian has been the pioneer In
establishment of research and education in China
In the field of polymer physics and electronic
properties of organic solids. His entire devotion
to the scientific research career and the
outstanding achievements in the field of polymer
science have won the admiration and respect of
wide domestic and iInternational scientists.
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1915, he was born in Jiangsu province

1937, graduated from the Chemistry Department of
Tsinghua University.

1946, joined the chemistry department of University
of Notre Dame, USA

1948, obtained his doctorate, and returned Tsinghua
University as professor of chemistry department

1952, engaged as professor of PeiKing University.

1980, he was elected as a full member of the

Chinese Academy of Sciences.



Research Fields

1. Role of Amine in Radical and Photoinduced poly- merizaton
of vinyl monomers—clarifed and unified the initiation
mechanism of vinyl polymerization through steps as intimate ion
pair, cyclic transition state and deprotonation to from active
Initial species. Extended the photoinduced polymerization to
electro-negative vinyl monomers as acrylates.

2. Role of Ce++ and Grafting site in graft co- polymerizat on of
vinyl monomers onto SPEU system and carbohydrate or chitin
derivatives.

3. Living ring-opening polymerization and block

co- polymerization of lactone and lactide used as Matrix in Drug
Delivery System with long-acting and Constant Release rates.

4. Role of O2-CCT in Polymer aging of dark and room
temperature surrounding and bioaging processes.
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1921.Jan. 16, he was born in Nanjing, Jiangsu province

1944, graduated from the chemistry department of
Zhejiang University

1947, took postgraduate studies in the Lihigh University
of USA

1949, returned to Chongqing University as professor

1954, retained as professor of Chengdu Science and
Technology University

1991, he was elected as a full member of

the Chinese Academy of Sciences.



As a famous scientist of macromolecule material in
China, currently he is a professor of Sichuan University
and director at research institute of macromolecule
material, professor of Shanghai Jiaotong University,
director of research institute of macromolecule material,
the chief editor of periodicals including Macromolecule
Material Science and Engineering and Oil-field
Chemistry. He is also the part-time professor of 10
more universities like Zhejiang University, Xi'an
Jiaotong University, Beljing University of Chemical
Technology, South China University of Technology and
Huazhong University of Science and Technology.



He i1s the member of editorial board for
periodicals and series like Macromolecule Material
Journal, Chemical Technology Journal, International
Material Reviews and Progression Polymer
Processing Series. He has ever been an editor in chief
of macromolecule material branch for Chemical
Technology volume of Encyclopedia of China, vice-
editor in chief of macromolecule material branch for
Chemical Science volume of Encyclopedia of China,
editor in chief of macromolecule material branch for
Encyclopedia of China Material Science and
Technology. And he has been the Deputy President at
Chengdu University of Science and Technology,
director of macromolecule material department, and
the 3rd, 5th, 6th, 7th and 8th deputy to the NPC.
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1931, born in Shaoxing Zhejiang

1953, graduated from the chemistry department of
Zhejiang University

1984-1985, promoted to full professor of Utah
University

1985-1990, deputy head of Jilin University

2001, engaged as full-dean of Material and Chemistry
College of Zhejiang University

1991, he was elected as a full member of the

Chinese Academy of Sciences.




B SR JHET T RENELS T
EAaMNEE KRG, BEREAN SIS, TAERAL
BT TRAFRGERR B SAITEL, FIRRE
AR T AREASPEHENTNA, RETI K
A, ARERN IAZFRET ERE. L
TIDAZRF WA, AR T MR AZGERHL
R FHRARB G T RAEFLFAGEE, T
AT BN EEEM. AFTEFTHoTHRA
WP B PKIRE, AE PR R & BREE B — R
L3S N BORL,




o 1987, RABUC AR, BFXBE R =FX

« 1989, M T4 %R, INRMATHE R M SEvH# e, H o
ZHRRIEZER

e 1990, RE T B HERF) J) % KESRIERIIF, E
RALRI AR} P —FK







1931.May. , born in Shanghai

1952, graduated from the chemistry department
of Shanghai Hujiang University

1980, teach in Zhejiang University
1984, full-professor

1995, she was elected as a full member of

the Chinese Academy of Sciences.




Shen's academic ties are primarily in Zhejiang
Province. She was a professor at Zhejiang University
and the vice-chair of the Zhejiang Association of
Science and Technology. She has conducted
research on polymer chemistry and its application
basis, mainly on the catalytic polymerization of
transient metal and rare earth chromium
compounding. In the 1960s, she developed cis-
polybutadience in the ternary nickel system and her
contributions led to the building of a ten thousand
ton rank cis-polybutadience plant in China.



Shen has received recognition for establishing
a scientific branch of the catalytic polymerization
of rare earth chromium with Chinese
characteristics. She later developed and
organized research on the catalysis of the
polymerization of acetyl hydrocarbon with rare
earth chromium compounding and its rubber.
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7. @dad= (1926)

1926.Feb. , born in Linhai ,Zhejiang province

1947, graduated from the chemistry department of Zhejiang
University

1978, promoted to full professor
1980-1984, chairman of department of chemistry engineering

1991-1992, superintendent of graduate school of polymer
science & engineering
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1919.0ct. , born in Jiangsu province

1941, graduated from the chemistry department of Zhejiang
University

1949-1951, studied in the Copenhagen University of Science
1958-1963, chairman of department of chemistry engineering

1963-1965, went to the Liverpool University as an accessing
scholar

1978-1982, vice-president of Zhejiang University
1982-1984, president of Zhejiang University



Research field
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1917.Aug. 16, born in Wuxi, Jiangsu province

1938, graduated from the chemistry department of
Zhejiang University

1946~1949, received his doctorate in the Michigan
University of America

1951, Professor of Zhejiang University

1958, Vice-chairman of polymer research institute of
Fudan University

1982, chairman of material and science research
Institute of Fudan University
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1927, born in Jiangsu province

1949, graduated from the chemistry department of
Jinling University

1949-1951, studied in Peiking University

1952-1962, researched In Shanghal Institute of
Physical Chemistry, CAS.

1962-1983, researched in Changchun Institute of
Applied Chemistry, CAS

1983-, Professor, Nanjing University

1995, chairman of polymer institute Iin Huanan
University of Technology

1991, he was elected as a full member of

the Chinese Academy of Sciences.
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1921, born in Shanghali

1940, studied in chemistry department of
Shanghai Hujiang University

1942-1944, graduated from the chemistry
department of Central University

1949-1952, received his doctorate at
Brooklyn University of Technology, USA

1955. researched in Changchun Institute
of Applied Chemistry, CAS

1991, he was elected as a full member of

the Chinese Academy of Sciences.
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1947, born in liuyang, Hunan province

1965, studied in the Chemistry Department of Peiking
University .

1980, studied in the Polymer Science and Engineering
Department of University of Masschusetts, USA

1983, received his doctorate and back to teach in Peiking
University in May.

1990, retained as full professor of Peiking University

2004, president of Jilin University

1999, he was elected as a full member of

the Chinese Academy of Sciences.
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1941. Oct. , born in Changsha, Hunan province.

1965, graduated from graduated from the
Chemistry Department of Leningrad University.

1979-1981, studied in the Physical chemistry
Department of Tokyo University.

1966-1988, researcher of the Chinese Academy of
Sciences in the institute of Physical Chemistry.

2001, he was elected as a full member of

the Chinese Academy of Sciences.
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1933.May. 23, born in Dongxing , guangzhou province.

1955, graduated from the Chemistry Department of
Wuhan University.

1960, chemistry science deputy doctor of Russia.

1991, he was elected as a full member of

the Chinese Academy of Sciences.
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1934, born in Hangzhou ,Zhejiang province

1956, graduated from the chemistry department of
Peiking University

from 1956, worked in the Chinese Academy of
Sciences Institute of Chemistry

1995, he was elected as a full member of

the Chinese Academy of Engineering.
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1916, born in jiangyin, Jiangsu province.

1935-1937, studied in the Chemistry Department of shanghai
jiaotong University.

1938-1940, studied in the Chemistry Department of WWuhan
University.

1949, got master degree of the Polytechnic University (Brooklyn),
USA.

1951-1981, retained as research professor of Changchun institute

of applied chemistry, Chinese academy of sciences.

1980, he was elected as a full member of the

Chinese Academy of Sciences.
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1918, Born in Fanyu, Guangdong province
1942, graduated from the Chemistry Department of
Southwest Associated university.

1942, joined the chemistry department of University
of Southwest Associated university.

1952, obtained his doctorate from Indiana University ,

1956, engaged as professor of Nankai University.
founded the Polymer Department and Chemical Plant
of Nankal University

1980, he was elected as a full member of the

Chinese Academy of Sciences.
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1924, born in Yongding, Fujian Province

1946, graduated from department of chemistry of
Xiamen University

1950, took postgraduate studies in the Lingnan
University

1978, retained as professor and dean of the chemistry
department of Zhongshan University

1993, he was elected as a full member of

the Chinese Academy of Sciences.
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1928, born in Shanghai

1951, graduated from department of chemistry of
Tongji University

1951-1956, retained as research associate in Shanghai
Institute of Organic Chemistry, Academia Sinica.

Currently, he is research professor in Institute of
Chemistry of Chinese Academy of Sciences.

1991, he was elected as a full member of

the Chinese Academy of Sciences.
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1931, born in Xiamen, Fujian Province

1953, graduated from department of chemistry of
Fudan University

1953, associated with Wuhan University as professor
assistant in chemistry.

1982, promoted to professor

1997, he was elected as a full member of
the Chinese Academy of Sciences.

2000, he was elected as a fellow of the
International Union of Societies for
Biomaterials Science and Engineering .
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1952, born in Haiyan,Zhejiang Province

1977, graduated from department of chemistry of
Fudan University

1984, received his doctorate

1986-1988, postdoctoral in the Mapu polymer
research academy of Germany

Currently, he is vice-president of Fudan University,
chairman of department of polymer science

2003, he was elected as a full member of

the Chinese Academy of Sciences.
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1955, born in wuhu, Anhui province

1982, graduated from department of modern chemistry
of University of Science and Technology of China

1987, received his doctorate at New York State
University

Currently, he is professor of the Chinese University of
Hong Kong

1999, he was elected as a fellow of AlIP()

2003, he was elected as a full member of
the Chinese Academy of Sciences.
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1938, born in Yangzhou, Jiangsu Province

1960, graduated from department of chemistry of
Fudan University

1979, went to the Liverpool University as an
accessing scholar

1982, returned to teach in Fudan University

2005, he was elected as a full member of

the Chinese Academy of Sciences.
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1937, born in Yongkang, Zhejiang Province

1961, graduated from department of chemistry of Nankai
University

1965, received his graduate degrees in Jilin University

2002, received his doctorate in Catholic University of
Leuven in Belgium

Currently, he is professor of Shanghai Jiao Tong University

2005, he was elected as a full member of the

Chinese Academy of Sciences.
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1965, born in Changsha, Hunan Province

1986, graduated from department of chemistry of Jilin
University

1992, received his doctorate in Jilin University

1996, retained as professor of the chemistry
department of Jilin University

2004, retained as professor of the chemistry
department of Tsinghua University

2007, he was elected as a full member of

the Chinese Academy of Sciences.
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1957, born in Jianjiang , Hubel Province

1982, graduated from department of Polymer Science and
Engineering in South China University of Technology, China

1988, got Doctor’s degree from Department of Polymer
Chemistry in Kyoto University ,Japan

1994 retained as Assistant/Associate/Full Professor in
department of chemistry in HKUST, China

2006 , retained as Guangbiao chair professor in Zhejiang
University , China

2009, he was elected as a full member of

the Chinese Academy of Sciences.
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< awards—

2002, Distinguished Young Scholar (for overseas scientists
of Chinese origin), National Science Foundation of China

2007, Feng Xinde Polymer Prize, Elsevier

2007, State Natural Science Award (2nd Class), Chinese
Government-# 2% LI RE 70 BB S AH Qs 1F

2007, _Croucher Senior Research Fellowship Award,
Croucher Foundation

2007, Wang Baoren Award for Accomplishments in Basic
Polymer Research, Chinese Chemical Society

2007, _Important Optics Discoveries by Chinese Scientists in

2007, Progress in Laser & Optoelectronics




18. Benjamin Chu (1931~

Polymer Physics and chemist




1931, born in China
1953, came to the USA

1958, graduated from St.Norbert College in Depere,
WI and a Ph. D. in radiochemistry from Cornell
University.

1968, full professor when he moved to Stony Brook.
1982, leading professor.
1992, distinguished professor.



The early work of Benjamin Chu
was on critical opalescence with the
first determination of Ising critical
exponents In binary fluid mixtures.1
His Interest In scattering continued
with his pioneering development of the
dynamic light scattering technique.

His book ““Laser Light Scattering” has
been a “BIBLES” In the field



With the light scattering technique,Benjamin Chu
has accomplished a number of truly remarkable
works. His studies, including the determination of
critical exponents in binary fluid mixtures, the
Kinetic approach to single polymer chain collapse,
and the absolute molecular weight determination of
Teflon as well as of Kevlar, are recognized
landmarks In laser light scattering applications.



1976, the Humboldt Awardee for Senior U.S. Scientists

1993, the High Polymer Physics Prize from the
American Physical Society.

1997, the Award for Distinguished Service in
Advancement of Polymer Science from the Society of
Polymer Science, Japan.

1998, the Outstanding Achievement Award of Chinese
Institute of Engineers/USA.






1944, born in Sichuan Province

1966, graduated from department of chemical Engineering of
National Taiwan University

1969, received his doctorate in Physical Chemistry of
University of Wisconsin

1974, retained as research professor of National Institute of
Standards and Technology

2002, retained as research professor of Institute of Chemistry
of Chinese Academy of Sciences
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1965 University Award of National Taiwan University
1980 Bronze Medal of U.S. Department of Commerce
1982 Silver Medal of U.S. Department of Commerce
1984 Dillon Medal of American Physical Society
1986 Gold Medal of U.S. Department of Commerce

1990 Samuel Wesley Stratton Award for Best Research,
NIST

1995 Humboldt Senior Research Award from Alexander von
Humboldt Foundation, Germany

1999 High Polymer Physics Prize, American Physical
Society, Division of High Polymer Physics






1941, born in Shanghai

1977, graduated from Mathematics, East China
University

1981 Master degree of Polymer Engineering, East
China University, Shanghali

1985 Ph.D. Polymer Chemistry, Rensselaer
Polytechnic Institute, Troy, New York

1987 Joined the Department of Polymer Science of
University of Akron,

2008, he was elected as a full member of

the National Academic of Engineering,
United States .
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{ Chemistry ]—

The Central, Useful, and Creative
Science




Chemistry is the science that tries to
understand the properties of substances
and the changes that substances undergo.

Chemistry has a very long history.
In fact,human activity in chemistry
goes back to prerecorded times.



Earliest Chemistry

Make discoveries by accident such as charcoal

—> Heat substances together intentionally

/N

soap glass



Modern chemistry is devoted to
understanding the chemical structures
and properties of natural chemicals and of
chemical created by building on what
nature has supplied.



Chemists are finding useful new
chemicals,including medicines ,in
undersea organisms.



Medicinal Chemistry

An image of a monkey brain created by positron emission
tomography(PET),using synthetic radioactive chemicals,and
magnetic resonance imaging(MRI).Such modern technigues
have made the diagnosis of disease much easier.



Chemistry in molecular biology and biotechnology

Modern techniques permit scientists to isolate
and identify genes that specify the production of
particular proteins,and then to incorporate those
genes Into organisms such an yeast.Sometimes this
natural protein is of importance in itself,as with
Insul In,for instance,or human growth
houmone.sometimes the scheme is modified by
chemically altering the gene so that the novel
protein produced has improved properties.



Chemistry and Environment

SRR E L

The hole in the ozone layer over the South Pole,
shown In white.Based on data from a NASA satellite.



Computer and Chemistry

A protein is shown in the
ribbon diagram that is commonly
used to represent its general
shape,without the chemical
details.The ribbons indicate the
ways in which the flexible chains
of the protein fold up.Such images
are currently based on the direct
determination of the protein
structure using X-ray method,but
there is increasing hope that
computer methods can predict the
final three=dimensional structures
Into whish particular proteins fold.



A computer representation of a potential drug binding
Into an enzyme that is vital for the functioning of HIV the
virus that causes AIDS.The protein is shown in a ribbon
diagram,which depicts how the chains are folded but
does not indicate the chemical details of the molecule.



Chemistry Catalysis

A DNA circle above an enzyme that acts on it. The structure
of the enzyme was determined by X-ray crystallography



A computer model of a zeolite catalyst with spaces into
which a hydrocarbon molecule can fit.The shape of the
spaces promotes the formation of a four-carbon molecule
from petroleum.
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2 # (flexibility)
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chain properties

g ¢k & # (entanglement coil)

% ¢ (conformation)



% # (linear chain)

% 1 A % 4#  (branchchain)

chain morphology

X B (crosslinking chain)
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analysis
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(glass state)

(high-elastic state)

(viscoelastic state)
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3£ & &(amorphous state)

4 3 Th # & A(crystal state)

structure multimode

#& & & (liquid crystal state)
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Polymer Science

50T he
Polymer Physics

&5 aF %
Polymer Chemistry

& oF # #
Polymer Material



5 o2F 432 (Polymer Physics)
@45 5 4o0T HwEMAS
(physical chemistry of polymer)

50T &Mt A
structure and morphology of polymer

5 oF AEF &
characteristic methods of polymer



5 oF 4% (Polymer Chemistry)

59T EEME
Polymer Reaction mechanism
5 o F o AT ik
Methods of Polymer synthesization



r BA (E&8&) nylon66
£ T4 B neoprene

0T M2 < T A4 SBR
Polymer Chemistry AUH PS

E& 2% PVC

) R LA HH% Tk PMMA



5 4~F X.42 (Polymer Engineering)

& 2T M EHEF &
Preparation methods of polymer material
& o~ F At A AR Ao 1
Molding and processing of polymer material
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Polymer Materials
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A & o~ F M A

commodity polymer materials

2 4% & o~ F M #

functional polymer materials
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commodity polymer materials

2 & T # #

functional polymer materials
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DhReE TR R B3R RA8 XMHER
Functional Polymer Material with
Remarkable discipline cross nature



















It & o F (environmental polymer)




2F € o4 JL4T 3. % (geometry phenomena of polymer)
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&1 # & o~ F (heat resistant polymer)
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% # 64 & #~F (colorful polymer world)




44 Fo 5 4F (women and polymer)
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