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The Nobel Prize in Chemistry 1953

“for his discoveries In the field of
macromolecular chemistry”

H Staudinger
1881~1965
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Karl Ziegler Giulio Natta
1898~1973 1903~1979

“for their discoveries in the field of the chemistry
and technology of high polymers ”
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stereoregular polymer

CEpI R AL S=x7/D

A regular polymer, the molecules of which can
be described in terms of only one species of
stereorepeating unit in a single sequential
arrangement.

Pure and Appl. chem, 1981, 53, 733
IUPAC Macromolecular Nomenclature
for Stereochemical Definitions Relating to Polymers.




Isotactic polymer

(AI_,I_L*/JEXA%)

a regular polymer, the molecules of which can be described
In terms of only one species of configuration base unit
(having chiral or prochiral atoms in the main chain) in a
single sequential arrangement. In an isotactic polymer, the
configurational repeating unit is identical with the
configurational base unit.



syndiotactic polymer

QUEICIRVA AP S=x7/)

a regular polymer, the molecules of which can be
described In terms of alternation of configurational base
units that are enantiomeric. In the syndiotactic polymer,
the configurational repeating units consist of two
configurational base units that are enantiomeric.
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atactic polymer

(A s
RNAEAALRK,

a regular polymer, the molecules of which have
equal numbers of the possible configurational base
units In a random sequence distribution.
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The Nobel Prize in Chemistry 1974

“For his fundamental achievements,
both theoretical and experimental,
In the physical chemistry of the
macromolecules”

{z

Paul J.Flory

1910~1985 olymer thermodynamics, Kinetics,

molecular weight distribution, solution theory.



W.H.Carothers and P.J.Flory
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Inventor of nylon and neoprene
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Flory: The effect of excluded volume

The configuration on the left represents
the random coil in absence of volume
exclusion, the chain being equivalent to
a line In space.

In the sketch on the right, the units of the chain occupy finite
domains from which other units are excluded, with the result that
the average size of the configuration is increased.
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The Nobel Prize in Physics 1991

“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 ”

De Gennes

b. 1932




Presentation Speech:

This year's Nobel Prize in Physics has been awarded to
Pierre-Gilles de Gennes, College de France, Paris, for his

Investigations of liguid crystals and po

ymers. De Gennes

has shown that mathematical models, ¢

eveloped for

studying simpler systems, are applicab

e also to such

complicated systems. De Gennes has discovered relations

petween different, seemingly quite unrelated, fields of
nhysics - connections which nobody has seen before.

deep insight and sufficient overview to carry
Gennes is definitely one of them.

Major progress in science iIs often made by transfering knowledge
from one discipline to another. Only few people have sufficiently

out this process. De




Presentation Speech

Another large field, where de Gennes has been very active, is that of
. A polymer consists of a large number of molecular fragments, monomers,

which are linked together to form long chains or other structures. These molecules
can be formed in a countless number of ways, giving the polymer materials a great
variety of chemical and physical properties. We are quite familiar with some of the
applications, which range from plastic bags to parts of automobiles and aircraft.

Also in these materials, de Gennes has found analogies with critical phenomena
appearing in magnetic and superconducting materials. For instance, the size of the
polymer in a solution increases by a certain power of the number of monomers,
which is mathematically analogous to the behavior near a critical temperature of a
magnet. This had led to the formulation of , from which simple
relations between different properties of polymers can be deduced. In this way,
predictions can be made about unknown properties - predictions which later in
many cases have been confirmed by experiments.

Major progress in science is often made by transfering knowledge from one
discipline to another. Only few people have sufficiently deep insight and sufficient
overview to carry out this process. De Gennes is definitely one of them.
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smectic phase smectic phase nematic phase
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A smectic crystal A liguid of nematic "droplets"

viewed through a viewed through a polarisation
polarisation microscope . microscope. Different layers
: correspond to different
Nematic "droplets”  molecular directions

with the direction of
molecular orientation
marked
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' | An infinite network of linked monomers §
For long chains and large number | i (N — =) is obtained when the amount of §
of monomers N the physical laws I . reacted bonds P has reached the so f
are universall | called percolation limit Pe. Close to Pe- J
¢ % the physical laws are universal! P

Whether the structure is a liquid crystal,

ferromagnet, superconductor or polymer,

universal features can be identified and be
explained by simple scaling laws.

Liquid crystals
T<T,

.
! [l

I"j

As the temperature decreases the |

disordered liguid changes into a ]
1 partly ordered structure at a specific Ji
A temperature Ta ]

R~T-T)"

As the Curle temperature T is

approached the microscopic

magnetic domains grow towards

§ an infinite size (R - = ). Close .-
A to T, the physical laws are universal! r




Alan J. Heeger Alan G. MacDiarmid Hideki Shirakawa
b. 1936 b 1927 b. 1936

“For the discovery and development of
conductive polymers”




Hideki Shirakawa ([ 195k

Hideki Shirakawa receiving his Nobel Prize from his
Majesty the king at the Stockholm Concert Hall 2000



The Nobel Prize in Chemistry 2000 - Diploma

mm;{n Hm:m*
2000 feshura®
Sy ;7}1‘:"" ity ﬁ,(
s
‘m s :m Wity 1o Uity j’;’f:’f;?ﬂg %
Mty

m;ti"“ o ',

QB
"“w’!lﬁ'g{ :
“thr”w{fﬂw 4 i(tl

7 !mm,;,, Vs ! /,

&/ / iy ( ,q 5
A ] Y ﬂf.ff /)/ //}/{/ 7

I”If”’t’f;?ﬁ I
atr /,/ﬂ,,,; ! Wi Mﬂw
l

AT gy, v

Kungliga
Smmﬂ:ﬂ etwriskipsakadenio.
Juarden 10 oktobar 2000 bestietat
att med et
NOBELPRIS
sou detta dr tillerkaines dene
somt gjort don viktigaste keniske
iy !'fmArm cller }{J!wmmm it
_qamensanmt belona

Hideki Mirikgw

':‘l'um? Haper mufﬁ i (; Al Dianmit
_foruppi ypiickten af utvecklandet
av ledand ;«'ir;mmf

STOCRHC LA PEN 19 PECEAM FLE 2000




F AR
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The Nobel Prize in Chemistry 2005

"for the development of the metathesis
method In organic synthesis"

W IR )

Yves Chauvin Robert H. Grubbs Richard R. Schrock
b. 1930 b. 1942 b. 1936
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1. P J Flory. Principle of Polymer Chemistry. Ithaca: Cornell
University Press, 1953.

2. P G de Gennes. Scaling Concepts in Polymer Physics,
Ithaca: Cornell University Press, 1979.
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