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Corroded lead sheet ~ 2500 years old, Persian period.
See article by Shimon Reich on Superconductivity in the service
of Archeology p.9
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SUPERCONDUCTIVITY IN THE SERVICE OF ARCHAEOLOGY;

A METHOD FOR THE DATING OF LEAD ARTIFACTS
Shimon Reich, Dept. of Materials and Interfaces, Weizmann Institute of Science, Rehovot.

e-mail: shimon reich@weizmann.ac.il

In dating of archaeological artifacts, observing the details of the object is very important, though it may
be deceiving, as the art of forgery is old, and lately became sophisticated. Physical and chemical methods
are the key for objective dating in modem archaeology [1].
The most important dating method is based on monitoring of the amount of carbon 14 radioactive isotope
in organic artifacts, The concentration of 14C, present mostly as carbon dioxide, in the atmosphere, and
as dissolved carbonates in the soil and in the sea, is in a steady state, one atom of 14C in ~1012 atoms of
carbon 12C, the stable common isotope. This concentration remained approximately constant through the
millennia. Plants, animals, as well as the rest of the biosphere, exhibit this concentration of 14C during
their Lifetime, by equilibrating it with the surroundings, through uptake of CO, by the plants, in the
photosynthesis process, followed by the rest of the food chain in the animal kingdom. Upon their death
the uptake and the exchange stop. From this moment, the dating clock is set on, as the concentration of
HC decreases through the radioactive decay

¢ - 4N+ B
The half life of this process is 5730 years. In this time period there is a decrease to one-half of the number
of 14C atoms initially present. The decay is spontaneous and proceeds at a immutable rate being totally
unaffected by climate and environment. The clock ticks in the heart of the atom, the nucleus. The tiny
nuclear size, as compared to the atom and the enormity of the nuclear force, make the § decay rate totally
impervious to the outside world. The 14C dating method was developed by a team of scientists led by
Willard F. Libby of the University of Chicago, in the immediate post-WW?2 years, [ 2 ], and he received
the Nobel Prize in chemistry, in 1960. The limit of this dating technique is about 60,000 years, and its
accuracy is better than 5%.

Dating procedures for archaeological artifacts made of copper, iron, tin, gold or lead do not exist.
Occasionally iron artifacts were dated by the 14C method performed on the traces of charcoal found in
those objects.

In this article a new method for the dating of lead artifacts is presented, This method was described for the
first time by Reich, Leitus and Shalev in 2003 [ 3 ].

Lead smelting goes back to the sixth millennium B.C. and is probably one of the earliest metallurgical
processes. It can be smelted at 800°C in a simple cooking fire. The most common ore of lead is galena,
PbS. In an oxidizing atmosphere, the sulfide is roasted to PbO, also called litharge, than it is reduced by
carbon to lead metal. The melting point of lead is 3270C so that by smelting at 8009C it is formed in the
liquid state and thus it is easily extracted and cast. Production levels of lead during the Roman Empire,
peaked at about 80,000 metric tons per year. This is why lead has been referred to as the Roman metal
[ 4 ]. On top of its simple metallurgy, lead is ductile and exhibits a very slow corrosion process. Lead’s
corrosion resistance accounts for its successful use in many environments, such as the atmosphere,
soil, fresh water and seawater [ 5 ]. Its good resistance in contact with many corrodents is due to the
formation of relatively insoluble films, of corrosion products, deposited on the metal in the initial stages
of exposure, which then protect it from further attack. These properties made it useful in the antiquity
for many applications. It was used in large quantities for plumbing, lining on the hulls and keels of
ships, roofing, coinage, projectiles, vat linings, coffins, kitchenware, wine vessels, weights for fishing and
anchors for ships. Lead impact absorbers were used in the antiquity to enable slow and careful alignment
of very massive stone monoliths. This is probably the origin of the lead pieces found between the stones




in the Wailing Wall. Lead sleeves were used in Hansa ships to reduce friction of moving ropes under
high stress. During the early Olympic games lead weights were used in the long jump competition [6].
The sportsman held the weights in his hands, and after takeoff moved them up and in front of his body.
Before landing, the weights were swung down and backward. In doing so the feet of the jumper were
more forward of the center of mass, than they are for modern athletes, thus a longer jump was achieved.
This technique was forgotten with time, and in the modern Olympic games “chemical” methods became
popular to achieve the same goal.

The hypothesis behind the dating method for lead is that the mass of corrosion, per unit area of the lead
artifact, is related to its archaeological age. Two facts support this hypothesis:

1. The resistance to corrosion of lead in soils is usually good, and it varies with the acidity of the soil. In
a controlled corrosion experiment of lead pipes, in a number of soils, for periods of up to 10 years [ 7 ], it
has been found that for soils with pH above 6.5 the rate of corrosion was between 4 x 10-5 and 6 x 10-3 cm
yearl, In acidic soils, pH 4-5, the rate was about 50 times higher. Thus, we may assume that lead buried
in sites with similar low acidity will have comparable rates of corrosion, over very long time periods. Also
it is assumed that the geological conditions, such as soil conductivity and water table, must have remained
relatively constant throughout the archaeological time.

2. The corrosion products of lead in soil, are mainly lead oxide PbO, and lead carbonate PhCQs. The
solubility of these compounds in water at room temperature is very low, 2.3 x 10-3 and 1. x 104 /100 ml
respectively, thus the accumulation of these products on the surface of archaeological artifacts in soil over
hundreds of years could be expected. The problem is then to find a method of measuring the mass of
cOITOSion per unit area, in an archaeological artifact. Most of the non-magnetic metals when cooled to low
enough temperatures, enter into the superconducting state, in which they exhibit infinite conductivity;
simultaneously, they show ideal diamagnetism for small magnetic fields. In this so-called Meisner
state, the external magnetic field does not penetrate the sample. The resulting diamagnetic moment is
proportional to the volume and thus to the mass of sample.

Lead metal at room temperature exhibits diamaguetic susceptibility of the same order of magnitude as its
salts and oxide. However, when cooled below 7.29K it enters info the superconducting state in which it
exhibits the ideal diamagnetic susceptibility. The value of this susceptibility is 104105 higher than that
of its oxide and salts, which are not superconductors (s.c.). The value of the volume susceptibility (¥,)
of lead in the Meissner state, i.e. a state in which there is a total expulsion of the magnetic field from
the volume of the lead sample, is -1/4% = -0.0796. This value translates to a molar susceptibility (¥ of
-1.453 cgs. The molar susceptibility of lead oxide and lead salts is of the order of -10-3 to -10-4 cgs at
room temperature and down to cryogenic temperatures. Thus the contribution to the diamagnetic signal
of these compounds at cryogenic temperatures is negligible in comparison to the diamagnetic signal of
Iead.

The volume magnetic susceptibility measured in the s.c. state of a corroded lead sample is
(1) -1/4n =Mop (1-1)/Hymp,

where M is the magnetic moment in emu; p = 11.34 g cm3 the density of lead, mpy, is the mass of the lead
metal in the sample and 1) is the demagnetizing factor. 1) is shape dependent. Hy is the value of the external
magnetic field. Substituting the measured experimental values of M, Hy, n and p into equation (1) we
obtain the mass of the lead metal my,. We thus use the magnetic measurement of the corroded sample to
determine the mass of the uncorroded lead. This procedure yields the total mass of lead in the sample and
does not depend on the spatial distribution of the corrosion materials in the sample, their connectivity
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and shape, provided this corrosion is on top of a continuous sheet of lead. Knowing the total mass of the
sample, m, the mass m,, of the corrosion products is determined:

(2) m;=m - mpy,.

Experimentally we find that this procedure has an accuracy of ~1% in samples of ~100 mg.

The samples used in our study are 3 mm in diameter discs, punched out with a special instrument [ 3 ],
see Fig. 1.

For measuring the demagnetizing factor 1,
the magnetization in small enough fields is
measured in two configurations: discs parallel
and perpendicular fo the external field. From
these two measurements 1) is calcuiated [ 8 ].
In Figure 2 the magnetization vs. field and
vs. temperature for a corroded lead disc
puached out from the sheet shown in Figure
1 is presented. The mass of the uncorroded
lead is calculated from the initial slope of M
vs. field measured in a configuration parallel
Figure 1. Corroded lead sheet ~ 2500 years old, and pell'pcndicular to ‘the external field. By
Persian period. measuring the transition temperature to the

s.c. state we can distingnish between the
relatively pure lead metal phase, Tc = 7.2°K, and homogeneous lead alloy phases which exhibit different
values of Tc. Inclusions of a2 diamagnetic non-superconducting phase in the lead phase will not affect the
Tc value.
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Figure 2. (a) Magnetization versus field of a corroded lead disc from the Persian period measured at 5%K.
The disc is measured in two configurations; parallel and perpendicular to the external magnetic field.
(b) Magnetization versus temperature for two configurations measured in an external magnetic field of
10 Oe in zexo field-cooled experiments.
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In Figure 3 the corrosion mass per unit surface area vs. archaeological time for samples from well-dated
archaeological contexts is presented. The power law curve

yit)=mf)/em? =Kt 0/ (o) o =007, K=012 (3)
is the best fit to the experimental points. A power law dependence of y on t is reasonable ( see [ 9 ]). In
a very general way the act of corrosion is based on the local existence of an electrochemical cell, which
comprises a junction of a metallic oxide to a metal surface on the one hand and to oxygen and water on
the other. This cell is characterized by certain potential difference €, that drives a current I, through the
cell: dy/ dt ~I=g¢/R(y); assuming R(y) ~y * we get

yody=K;dt >y /(@¢+1)=K;t+K, sinceat t=0 y=0->K,=0

y=Kt(/ @) . K =(q+1)K; which is equation ( 3 ).

The power law fit is close to a rectilinear line. Such a behavior is characteristic for a corrosion process
in which the continuity of a thin protective layer of oxide on the surface of the metal is controlled by
stress. When the layer reaches a certain thickness it breaks down and the metal surface is re-exposed to
the environment. More oxide is then formed in contact with the metal, and, after a similar time interval,
the thin film of corrosion is again disrupted, and then the process is repeated. The net result of such
behavior is the production of an oxidation curve, which is virtually a straight line (see [ 9 ]). This curve
may serve for the approximate dating of lead archacological artifacts buried in soils of relatively high
pH, such as carbonate buffered soils, where the corrosion rate is comparable and relatively slow so that
time averaging of external conditions does occur. As the relevant corrosion signal grows in time the
relative dating accuracy should improve with the age of the sample. Thus the 2500-year span, dictated by
the availability of samples, is not an upper limnit of our method. The new method presented here for the
determination of lead metal content in a nonmagnetic artifact is in principle non-destructive, as it does not
require any chemical or mechanical separation of the corrosion products from the lead metal. Therefore,
lead inclusions in copper, silver and gold ancient coins can also be studied.
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THE 7 1TH ANNUAL MEETING OF THE

ISRAEL CHEMICAL SOCIETY

Was held on February 27 and 28, 2006
At the David Intercontinental Hotel in Tel-Aviv

Under the auspices of the Chemistry Department of Ben-Gurion University.

Organizing Committee:
Raz Jelinek, Chairman,
Amichay Vardi, Haim Cohen, Gertz Lichtenshtein,
Gabriel Lemkof, Micha Polak, Ehud Pines

Program

Inorganic Nanotubes and Inorganic Fullerepe-Like Materials: State of the Art {from Concept to
Applications)
R. Tenne (Weizmann Institute of Science)

Polychromophoric Compounds for Photochemical Generation of Nitrogen Monoxide by Single and Two
Photon Excitation :
P. Ford (University of California, Santa Barbara)

Self-Assembling Monolayers in the NANO Age: Flavors from an Israeli Cuisine
J. Sagiv (Weizmann Institute of Science) 1CS PRIZE

From Diffusion to Anomalous Diffusion; A Century after Einstein
Yossi Kiafter (Tel Aviv University) ICS PRIZE

Controlling Emergent Nanoscale Structure in Materials Synthesis
G. Stucky (University of California, Santa Barbara)

Chirality: A Guided Tour
D. Avnir (The Hebrew University of Jerusalem)

Communicating Chemistry: The Challenge
P, Atkins (Lincoln College, University of Oxford)

Correlations between Friction and Tribochemical Reactions at Shearing Junctions
J. Israelachvili (University of California Santa Barbara)
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PARALLEL SESSIONS

[Keynote Speaker] Nucleic Acid Microspheres for Type 1 Diabetes Intervention
L. Brown (Epic Therapeutics-Baxter Inc)

Nanoparticles for Vascular Therapy
G. Golomb (The Hebrew University of Jerusalem)

Intracellular Oathways As Novel Targets for Treatment after Traumatic Brain Injury
E. Shohami (The Hebrew University of Jerusalem)

Patents, Trade Secrets and Timing: Impact on the Pharmaceutical Industry
R. Teitelbaum (Peari Cohen Tzedek Laster LLP)

[Keynote Speaker] Direct Measurement of Protein Energy Landscape Roughness
Z. Reich (Weizmann Institute of Science)

Polymer-like Expansion of Protein Denatured State
E. Sherman (Weizmann Institute of Science)

Elasticity and Topology of Wormlike Loops
Y. Rabin (Bar llan University)

Mesoscopic Molecular Cluster V15: Crossover of the Magnetic Levels and Adiabatic Magnetization
B. Tsukerblat (Ben Gurion University)

Transistor in a Test Tube and Antibodies to Semiconductors
U. Sivan (Technion-Israel Institute of Technology)

[Keynote Speaker] From the Lotus Effect to Nanoscale Muscles: Biomimetic Nanoscale Machines
and Circuitry
I Willner (The Hebrew University of Jerusalem)

Prevention of Protein Aggregation by Designed Beta-Sheet Binders
T. Schrader (Universitat Marburg)

Synthetic Probes for the Elucidation of Molecular Mechanisms in Bacterial Quorum Sensing
M. Meijler (Scripps Research Institute)

Structural Insights on Designed Amphiphilic Beta-Sheet Peptides at Interfaces
H. Rapaport (Ben-Gurion University)

Catalytic NH Activation by Corrole Metal Complexes
Z. Gross (Technion-Israel Institute of Technology)




Titanium Complexes of Oxygen-Based Ligands: Structure and Hydrolytic Stability
E. Tshuva (The Hebrew University of Jerusalem)

(Eta-4-Dienyl)Fe(CO)2L (L = CO or PPh3) Phosphonium & Arsonium Salts. Synthesis, Deprotonation &
Reactivity Features toward the Carbonyl Group
JLP. Lellouche (Bar-llan University)

Transition Metal Complexes Bearing Novel Strongly Bent Trans-Spanning Diphosphine Ligands:
Synthesis, Characterization and Catalytic Activity
D. Gelman (The Hebrew University of Jerusalem)

A Symposium Dedicated to the Memory of Prof. Chava Lifshitz
[Keynote Speaker] Visualizing Structure and Kinetics in Heterogeneous Polymer Systems: From the
Mesoscale o Single Molecules

G. Krausch (Universitat Bayreuth)

Dynamically Coated Chromatographic Columns for Selectivity Modifications
E. Grushka (The Hebrew University of Jerusalem)

Determination of Mass/Thickness of Gold Nanostructures
A. Vaskevich (Weizmann Institute of Science}

Monitoring of Deposition Mechanism during Chemical Solution Deposition of PbSe Using Light
Scattering
M. Shandalov (Ben-Gurion University of the Negev)

[Keynote Speaker] Single-Nanowire-Based Field Effect Transistors for Sensing and Catalysis
M. Moskovits (University of California, Santa Barbara)

Epitaxial Approaches to Carbon Nanotube Organization
E, Joselevich (Weizmann Institute of Science)

Engineering Neural Networks with Carbon Nanotube Templatés
Y. Hanein (Tel-Aviv University)

Inorganic Fullerenelike MoS2 Nanoparticles under Extreme Hydrostatic Pressures: A Combined Raman
and HRTEM Study
T. Livneh (NRCN)

Encoding Morphology in Sn02 Nanowires During Their Growth .
¥, Lilach (Pacific Northwest National Laboratory)

[Keynote Speaker] Self Assembled Lipid Phases and Membrane Biology
E. Landau (University of Texas Medical Branch)
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Retroviral Protease Domains They’re Not Just for Retroviruses Anymore
D. Fass (Weizmann Institute of Science)

The 3D Structure of the Small Regulatory Subunit of E. Coli Acetohydroxyacid Synthase Isozyme III at
1.75 A Resolution: Small But Very Important
B. Shaanan (Ben-Gurion University of the Negev)

Structure and Dynamics of the Nuclear Pore Complex as Revealed by Cryo-Electron Tomography of
Intact Nuclei
M. Beck (MPI Biochemistry, Munich)

[Keynote Speaker] Bio-Inspired Surface Engineering — Mimicking Nature by Technologies Appropriate
for Industrial Application :
G. Tovar (University of Stuttgart & Fraunhofer IGB)

Chemical Control of Monolayer Functionalized Surfaces
C. Sukenik (Bar-lian University}

Epitaxial Growth and Analysis of Ultrathin Cobalt and Iron-Silicide Layers by Bias-Dependent Scanning
Tunneling Microscopy
L Goldfarb (Tel Aviv University)

Design of Sub-Micron to Nanometer Size Metallic Structures on Solid Surfaces via Weakly Bound Buffer
Layer
M. Asscher (The Hebrew University of Jerusalem)

Compositional Structures and Thermodynamic properties of Nanoclusters Computed by means of the
FCEM/NRL-TB Method
L. Rubinovich (Ben-Gurion University)

Chair: R. Frim (TAMI}

Participants:

M. Hershkovity (Vice president R&D, Ben Gurion University)

R. Gidron (Prologue)

D. Zaslavsky (Chairman of National Council for R&D, MolMop)
Y, Sasson (The Hebrew University of Jerusalem)

A. Teuerstein (V.P R&D and HSE, Israel Chemicals Ltd )

D. Vilenski (Ex Chairman, Applied Materials Israel)

Controlling the Structure of Complex Nanocrystals: From Chemistry to Magnetism
G. Markovich (Tel-Aviv University)




The Life of an Exciton in Semiconducting Polymer Nanocomposites
G. Frey (Technion-Israel Institute of Technology)

Coordination Self-Assembly of Branched Muliilayers on Gold
L Rubinstein (Weizmann Institute of Science)

Nano Electro Mechanical Systems based on Carbon Nanotubes
Y. Yaish (Technion-Israel Institute of Technology)

A Symposium Dedicated to the Memory of Prof. Bilha Segev
Bilha — A Scientist and a Friend
N. Brenner (Technion-Israel Institute of Technology)

[Keynote Speaker] Exploring Nonclassical (Tunneling) Aspects of Radiative and Radiationless
Transitions
E. Heller (Harvard University)

Nen-Adiabatic Propagation of Light Pulses and Frequency Conversion in Coherently Prepared Media
A. Wilson-Gordon (Bar-llan University}

The “Standard Model” of Chemical Reactivity: How Well Does It Describe Reactions at Metallic
Interfaces?
A. Wodtke (University of California, Santa Barbara)

Spin Controlled Geminate Recombination of Photogenerated Radical Ion Pairs
A. Burshtein (Weizmann Institute of Science}

[Keynote Speaker] Polyelectrolyte Brush Layers in Various Ionic Environments
M, Tirrell (University of California, Santa Barbara)

Polymer Crystallization: Old Problem-New Observations
M. Gottlieb (Ben-Gurion University of the Negev)

Molecular Recognition in Block Copolymer Matrices: Controlling Morphology using
Dendronized Guests
R. Shenhar (The Hebrew University of Jerusalem)

Designing Elastomeric Polypropylene
M. Eisen (Technion-Israel Institute of Technology)

[Keynote Speaker] Shedding light on isolated building blocks of life
M.S. de Viies (University of California, Santa Barbara)

The Mechanical Properties of Retrovirus: A View into Their Structure and Function
L Rousso (Weizmann Institute of Science)




19 |

Polymer micro lenses with Nano Fountain Pen
L. Gheber (Ben-Gurion University of the Negev)

Biomolecular Identification and Material Characterization Based on Nanomechanical Measurements
O. Sahin (Rowland Institute at Harvard University)

Siructural ard Kinetic Studies of Zinc- and Copper- Induced Aggregation and Fibrillation of the Amyloid
Beta 1-40 Protein
D. Noy (Weizman Institute of Science)

Development of a Feasible HPLC Method for Testing the Purity of Oleyl Alcohol
V. Ioffe and M. Kaadan (Teva Pharmaceutical Industries Lid )

Criteria for Positive Identification of Organic Compounds in Forensic Analysis
S. Zitrin (Israel National Police) '

High Temperature Polymer Electrolyte for Fuel Cells
A. Schechter (College of Judea & Samaria)

Analysis of Phosphorous Content (P205) in Phosphate Rock and Gypsum in the KH2PO4 Process
. Atlas (Rotem Amfert Negev)

A Symposium Dedicated to the Memory of Prof. Shimona Geresh
[Keynote Speaker] Catalysis. Making Bonds Quickly, Efficiently, & Almost for Free
B.H. Lipshutz (University of California, Santa Barbara)

Cyclic 1,3-Diketones: Enols Or Charge Transfer Complexes?
V. Khodorkovsky (Ben-Gurion University of the Negev)

Self-Immolative Dendrimers
D. Shabat (Tel-Aviv University) ICS YOUNG CHEMIST AWARD

Microwave Assisted Organic Reactions: A versatile Tool for Fast Synthetic Methodology Development
G. Byk (Bar-llan University)

Total Synthesis as a Tool for Elucidating the Mechanism of Action of Amphotericin B
AM. Sypilman (ETH Zurich, Swiss Federal Institute of Technology)

FT-NMR, MRI and RF Sensing The Three Modalities Concept

U. Rapoport (Aspect Magnets Technologies Ltd..)

Lectin Arrays: Carbohydrate Analysis on A Chip - Applications in Bio- Health- and Food-Sciences
O. Markman (NutriCognia Ltd )

Patent; A Bridge between Academic Research and Industry
E. Luzzatto (Luzzatto & Luzzatto)




Transdermal Delivery of L-DOPA Prodrugs for the Treatment of Parkinson’s Disease
E. Heldman (NeuroDerm Ltd)

Novel Nano-Sized Self-Assembled Structured Fluids for Improved Solubilization of Non-soluble Active
Compounds
E. Pimthus (Adumim Food Ingredients Ltd and Nutralease Ltd)

e fippEngs S

A Symposium Dedicated to the memory of Prof. Shlomo Efrima
[Keynote Speaker] Hierarchical Templating of Silica
B. Chmelka (University of California, Santa Barbara)

Pharmaceutical Nanoparticles
A.J. Domb (The Hebrew University of Jerusalem}

Facile Synthesis of Nano-Titania
Y. Tsur (Technion-Israel Institute of Technology)

Production of Nano Particles By Metallurgical Process and Its Application
C. Rottman (Cima NanoTech Israel Ltd )

Chair: N. Bamea (Chemistry Supervisor, Ministry of Education, and Technion)
CHEMICAL EDUCATION AWARDS

[Keynote Speaker] All You Need Is Light
M.W. Tausch (Bergische Universitat)

TEVA-CHEMISTRY - Motivating Secondary School Students to Major in Chemistry
0. Palmer Granot (Teva Pharmaceutical Industries Ltd)
Z, Scher; (Weizmann Institute of Science)

Cognitive Coaching as Means of Improving the Teaching Quality of Laboratory Instructors
R. Blonder (The Hebrew University of Jerusalem)

Trends in the Undergraduate Laboratories Entering the 21si Century: Microscale, Green and Computerized
Experiments
M. Livneh (Bar-llan University)




FRONTIERS OF CHEMICAL SCIENCES II:

RESEARCH AND EDUCATION IN THE MIDDLE EAST
Zafra M. Lerman and Jeffrey S. Wade

Institute for Science Education and Science Communication, Columbia College, Chicago IL

The second conference “Frontiers of Chemical Sciences I1: Research and Education in the Middle East”
(commonly called “Malta-2") was held from 5 to 10 November 2005 on the island of Malta. Following
the success of the first conference (“Malta-1”, held in December, 2003), participanis recommended

strongly that a second conference be convened to maintain the momentum created in Malta-1. ]
The vast majority of participating scientists in Malta-2 came from the Middle East: Bahrain (1), Egypt
(10), Iran (6}, Israel (13), Jordan (3}, Kuwait (1), Lebanon (3), the Palestinian Authority (11), Qatar {

(1), Saudi Arabia (3), Turkey (2) and the United Arab Emirates (2). Issues of mutual concern, such
as the environment, medicinal chemistry, nanotechnology, energy and education were the focus of the
meeting.

The Malta-2 conference was cosponsored by the American Chemical Society (ACS), the International
Union of Pure and Applied Chemistry (IUPAC), the Royal Society of Chemistry (RSC) and the Gesellschaft
Deutscher Chemiker (GDCh). An international organizing committee was convened with representatives
of the sponsoring societies, chaired by the author Zafra Lerman, who conceived the idea of holding a
series of conferences involving Middle East scientists.

A number of invited plenary lectures were delivered during the conference. These included presentations

by six Nobel laureates (as in Malta-1), and other distingnished speakers.

* Peter Atkins (United Kingdom}) delivered the first plenary lecture of the conference, titled “Galileo’s
Finger: The Ten Great Ideas of Science” in a session chaired by Ameen Farouk Fahmy (Egypt).

* Nobel laureate Yoan T. Lee (Taiwan) spoke on “Energy, Environment and the Responsibilities of
Scientists” in a session chaired by Alfred Abed Rabbo (Palestinian Authority). In his talk, Prof. Lee
emphasized that borders are only lines on a map, and that nature does not recognize borders. He added
that resources, such as clean water and clean air, must be dealt with involving full cooperation of all
occupants of the region.

* “Ozone Depletion, Global Warming, and Smog” was presented by Nobel laureate F. Sherwood
Rowland (USA). Fawwaz Jumean (United Arab Emirates) chaired this session.

* Nobel laureate Aaron Ciechanover (Isracl) spoke on “Intracellular Protein Degradation: From a Vague
Idea through Basic Mechanisms and onto Human Diseases and Drug Targeting”, in a session chaired
by Dincer Ulku (Turkey).

*  Alecture on “Supramolecular Chemistry: Concepts and Perspectives™ by Nobel laurcate Jean-Marie
Lehn, Universite Louis Pasteur (France)} was chaired by Sultan Abu-Orabi (Jordan).

* David Reinhoudt (Netherlands) presented: “Writing with Molecules on Molecular Printboards” in a
session chaired by Mehdi Jalali-Heravi (Iran). a

* Michael Graetzel (Switzerland) addressed: “Generatton of Electricity from Sunlight by Mesoscoplc §
Solar Cells” with Arie Zaban (Israel) as chair.

* Nobellaureate Richard Ernst (Switzerland) spoke on “Science and Heritage: Analysis and Conservation.
The Example of Tibetan Painting Art” in a session chaired by Hassan Zohoor (Iran).

* The final plenary lecture was “All the Ways to Have a Bond,” presented by Nobel laureate Roald
Hoffmann (USA), and chaired by Venice Gouda (Egypt).

Five workshops were held during the conference, each with multiple sessions, which provided the
Middle East participants opportunities to share their work, and to discuss challenges and areas for future




development and research. During the final session of the conference, recommendations for future actions
emetging from each specific workshop were discussed.

¢ The Environment: Air and Water Quality workshop formulated a task force to work together
following the conference on environmental issues. One of the participants -- from Bahrain -- was
elected to chair this task force, which will establish a website and e-mail listserve to facilitate
communication and information exchange.

* The Energy and Solar Cells workshop group recognized the need to develop inexpensive solar
energy in the Middle East, as well as identifying potential funding for basic research and equipment;

support for training and international exchange; awareness of opportunities for research collaboration;
access to journals and scientific literature; transfer of know-how; and a forum to publicize the work of
individuals and centers.

* The Medicinal Chemistry workshop participants suggested that medicinal chemistry should be
emphasized further in future conferences, with the program expanded to include bioinorganic
chemistry,

* The Nanotechnology workshop group agreed to plan and hold a follow-up meeting to discuss
aspects of this field in greater detail. This meeting will tentatively be held in Turkey -- a country that
all the participants can reach without great difficulty.

* The Science Education workshop identified the strong need to establish educational standards for
all the Middle East countries, and to identify those aspects which they all have in common. The
workshop pasticipants decided to formulate a web page, which will be in four languages, as well as an
e-mail listserve to accommodate the sharing and dissemination of educational ideas and information
throughout the region.

A poster session was held for the duration of the conference featuring 40 poster presentations, mostly by
Middle Eastern scientists. Discussions and networking took place around the posters and during conference
breaks, some extending well into the evening. During one evening poster session, Professor Hoffmann
coaxed the participants into a lively impromptu session of Middle Eastern music and dancing.

From every point of view, Malta-2 was more successful than its predecessor. There were more people
involved from more Middle East countries. There were only four women participants in Malta-1; there
were sixteen in Malta-2. There was a nucleus of people who had attended Malta-1 and therefore knew
each other well. For them, it was like a family reunion. From the first moment of Malta-2, there was no
hesitation in the interaction between the “old hands” and the “newcomers” who joined right in from the
outset. The conference ended with a new larger family of friends and collaborators.

Seven of the Malta-2 participants were presidents of chemical societies in their countries. Ann Nalley
(president of the ACS) convened a special meeting during the conference for these society presidents to
exchange ideas. '

During Malta-2, a special concert was held with a trio of Arab and Jewish musicians performing on
stage in the historic Manoel Theatre. The concert, featuring arrangements for violoncello, piano and oud,
was organized by Maria E. Michele-Beyerle, a chemistry professor and musician from the Technical
University of Munich (Germany), who had attended Malta-1. Professor Michele-Beyerle raised the funds
needed to bring the musicians to Malta, and to rent the historic theater.
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During the conference, participants were able to leamn of the various outcomes that resulted from the
Malta-1 conference. A few of these successes included:

Funding for workshops in the region for graduate students and post-docs was received by Nobel
laureate Roald Hoffmann (Comnell, USA) from the U.S. National Science Foundation (NSF). The
first workshop, “The Electronic Structure of Molecules,” held 12-19 January 2006, was led by Prof.
Hoffimann in Petra, Jordan. A second workshop will be held in Egypt on nanotechnology, led by
George Whiteside (Harvard, USA), and a third workshop will be held in Qatar on bioinorganics led
by Harry Gray (Caltech, USA).

A symposium on “Scientific Exchange in an Insecure World” was organized during the February 2005
national meeting of the American Association for the Advancement of Science AAAS), and featured
scientists who attended Malta-1.

The U.S. National Science Foundation (NSF) also recognized the Malta-1 conference as one of the ten
best examples of “thinking outside the box,” which was highlighted in a special poster symposium at
the Fall 2005 national meeting of the American Chemical Society (ACS).

In Malta-1, Professor Yuan T. Lee offered full fellowships for three Middle Eastern scientists to study
the use of synchrotron technologies at the Taiwan synchrotron facility. Professor Lee announced
that the first group has completed its studies, and in Malta-2 he extended an invitation for three more
scientists. '

It was announced that fifieen scientists from eight countries met in Istanbul, Turkey, during the August
2004 TUPAC-sponsored International Conference on Chemical Education (ICCE) to discuss the
program for Malta-2,

While the participants unanimously voted to hold a Malta-3 conference in approximately two years, many
of the participants made plans to meet before that to continue the scientific exchange. There was among
the Middle East participants a virtual covenant that collaboration must continue, despite the geopolitical
boundaries. They all agreed that smaller “Mini-Maltas” should be held wherever possible, and that the
reports of these smaller meetings should be reported in Malta-3,

The conference was rated by the participants as being successful beyond anyone’s expectations.
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PRIZES PRESENTED AT THE

ANNUAL MEETING OF THE SOCIETY

Prof. Joseph Klafter
School of Chemistry, Tel-Aviv University

was awarded the Israel Chemical Society Prize for the year 2005

Joseph Klafter born in Tel Aviv (1945), received his Ph.D. from the Tel Aviv University (1978) under the
supervision of Professor J. Jortner. After a postdocoral position at MIT and a research position at Exxon
he returned to the Tel Aviv University. Since 1989 he is a full professor in the Department of Chemistry
and in 2003 he was nominated as Heinemann Professor of Chemistry in that department.

Prof. Klafter served as visiting researcher in several universities and research institutes in the USA,
Europe and Japan. Among the prizes that he was awarded are the Humboldt (1996), Weizmann (1999),
Koithoff (2003) and Rothschild (2004) prizes. Professor Klafetr was (or is) on the Editorial Board of
several important scientific Journals such as the Journal of Physical Chemistry. He published about 330
articles and several book chapters.

Prof. Joseph Klafter is a leading theoretical chemist known worldwide for his seminal contributions to
the important research field of molecular-scale processes in complex systems, exploring the fondamental
concept of anomalous transport and related chemical reactions, and of molecular motions in restricted
geometries. His work generalized the concept of Brownian motion to include anomalous diffusion, and
has a profound influence on a broad range of areas such as fluid dynamics, transport in nonlinear systems
and biological processes. His contributions in the area of physical chemistry led to the understanding of
processes that govern the dynamics of molecules, nanoparticles and atomic scale machines.

Prof. Jacob Sagiv
Faculty of Chemistry, the Weizmann Institute of Science

was awarded the Israel Chemical Society Prize for the year 2005

Jacob Sagiv was born in Romania and immigrated to Israel in 1961.

He received his B.Sc. degree in Chemistry and Physics from the Hebrew University of Jerusalem in 1969,
after which he moved to the Weizmann Institute for his Ph.D. studies in the field of “Linear Dichroism in
Organic Chemistry”, under the supervision of Prof, Amnon Yogev.

In the years 1975-1978 he performed post-doctoral studies with Professor Hans Kuhn at Max-Planck-
Institut fiir Biophysikalische Chemie in Géttingen (Germany), where he was exposed to the field of
Langmuir-Blodgett monolayer assemblies.

Upon joining the Weizmann Institute in 1978, where he is currently a Full Professor in the Department of
Materials and Interfaces, he introduced the power of the concepts of “Self-Assembled Monolayers” on
solid surfaces and “Constructive Lithography”.

During the years Prof. Sagiv has had close and very fruitful scientific collaboration with his colleague
and wife, Dr, Rivka Maoz,

Prof. Jacob Sagiv was awarded the 2005 Prize of the Israel Chemical Society for his pioneering contributions
to modern surface science, by developing methods for planned self-assembly of ordered arrays of
molecules on surfaces, exemplified by the layer-by-layer assembly of amphiphilic silanes on silica, and
by constructive nanolithography, which allows bottom-up fabrication of nanometer-sized structures using
spatially defined, tip-induced nano-electrochemical oxidation of self-assembled monolayers,
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Dr. Doron Shabat
School of Chemistry, Tel-Aviv University

was awarded the Annual Prize of the Israel Chemical Society
for OQutstanding Young Scientists, for the year 2005

for his outstanding achievements in the development of drug delivery systems. These approaches, that
include smart chemical adaptors and self-immolative dendrimers, may find their application in cancer
chemotherapy and diagnostics.

Mrs. Ruth Stanger
Municipal High School Gimel, Haifa

was awarded the Israel Chemical Society Prize
for Excellence in Chemistry Teaching for the year 2005

for innovation in teaching chemistry and leadership in the chemistry teachers community.




OTHER PRIZES

Prof. Zvi Rapoport, Institute of Chemistry, the Hebrew University, Jerusalem, received the Israel
Prize for Exact Sciences, for 2006,

Prof. Reshef Tenne, Department of Materials and Interfaces, the Weizmann Institute of Science,
received the Landau Prize in Nanotechnology, for 2006.

Prof. Dan Yakir, Department of Environmental Science and Energy Research, the Weizmann Institute
of Science, received the Landau Prize in Environmental Science, for 2006.

Prof. Ada Yonath, Department of Structural Biology, the Weizmann Institute of Science, received the
Rothschild Prize for Life Sciences, for 2006.

She was also awarded the Paul Ehrlich and Ludwig Damrsteadter Prize for 2007,”for her outstanding
contributions to the three-dimensional molecular characterization of the complex protein-synthesizing
apparatus of cells, the ribosome - an unexpected insight into the RNA world”.

Prof. Meir Lahav, Department of Materials and Interfaces, the Weizmann Institute of Science,
received the Chirality Medal 2006.

"Prof. Lahav is recognized as an original thinker with many important contributions to the deeper
understanding of issues relating to crystals and chirality.

The first recipient of the Chirality Medal was Prof. Emanuel Gil-Av from the Weizmann Institute, in
1991, for the design of the first chiral column of gas chromatography for separation of enantiomers”.
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CRYSTALLINE MOLECULAR COMPLEXES AND

COMPOUPDPS, VOLS. 1 & 2
by Frank H. Herbstein, Technion.
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Oxford University Press 2005.
Reviewed by Israel Goldberg - Tel Aviv University

This two-volume set is the latest addition to the reputable book series of Monographs on Crystallography
sponsored by the International Union of Crystallography. The distinguished author, an Emeritus Professor
of Chemistry at the Technion in Haifa, is one of the most enthusiastic teachers and promoters of chemical
crystallography in Israel for the last forty years or so, and a worldwide renowned expert in the field. A
major part of his flourishing academic career has been devoted to investigations of the crystal chemistry
of Molecular Complexes and Compounds and his rich expertise imparts to the contents of this publication
an authoritative perspective. The monograph covers decades of scientific achievements on the structural
principles and properties of crystalline binary molecular adducts, materials that are gaining an increasing
attention in basic as well as applied science and often play an important role in the development of new
chemical technologies and devices. It represents an admirable task and a remarkable effort to provide
the reader, whether an experienced researcher, a young student, or just a science admirer, with both the
fundamentals and the most important corner stones that line the marvelous path of never ending scientific
discoveries in this field over the years.

The author was confronted with an obvious dilemma of whether to present an encyclopedic coverage of
this enormously wide subject, or just focus on representative systems of the different types of materials.
He chose the middle road, by providing a comprehensive review of some issues and a more concise one
of others. Still, the vast amount of information covered in this account extends over about 1300 pages,
divided for practical purposes into two volumes. The emphasis lies on structural descriptions of the
different classes of crystalline molecular complexes and compounds and generalizations of the structural
principles whenever possible, placing more emphasis on organic than on inorganic aspects of the subject.
Yet, in order to gain a broader insight the structures are often discussed together with comparable physical
and thermodynamic characterizations. The extensive bibliography that accompanies the text at the end of
every chapter (close to 4000 references in total) allows the reader to dwell even deeper into any specific
subject of interest.

The introductory section outlines a systematic classification of the A-B binary compounds into different
stractural families, fo lead the reader through the versatile structural concepts involved in the respective
materials, The authors’ choice is based on the relative structural importance of the interactions between
the components. Volume 1 relates to materials in which interactions between the same component
moieties (A...A and possibly also B...B) are of dominant significance in the crystal formation — defined
as molecular complexes, while Volume 2 is devoted to molecular compounds where the structures are
controlled primarily by effective A...B interactions between the different constituents, The very high
mformation content of these two volumes can overwhelm any reader. Therefore, the short overview
summary-sections provided by the author at the beginning of every chapter, prior to the tables of contents,
are a valuable and useful addition, introducing the reader at the outset to the key points of the particular
subject to be discussed.

Following the Introduction, the contents of the 15! volume are divided into three main thematic sections.
The first section relates to structural chemistry of supramolecular “host-guest” complexes, where the
large host molecular framework (acting as a container entity) hosts/includes a smaller suitably sized and
shaped guest component nesting into, or perching on, its concave surface in a lock-and-key manner, It -
reflects on the remarkable advancement of the chemistry of the non-covalent bond, near the end of the
past century, under the leadership of two Nobel laureates D. J. Cram and J.-M. Lehn. Different types of
such enclosure hosts of varying rigidity, dimensionality, functionality, complexity and degree of pre-




organization towards complex formation are described, including crown ethers, spherands, cancerands,
cryptands, cyclophanes and related molecules. Macro-cyclic oligosacharide hosts consisting of six,
seven or eight glucose units (the cyclodextrins) represent another family. Shapes of the latter molecules
often resemble toroid bodies, which have hydrophobic inner and outer surfaces, and hydrophilic upper
and lower faces. Correspondingly, they have the capacity to encapsulate hydrocarbon guest (such as
drugs) within their interiors, as well as to interact with other species (including metal ions) through their
hydrophilic functionalities and exhibit catalytic behavior. The author discusses in considerable detail the
complexation behavior of the cyclodexirins and related hosts, emphasizing the different possibilities of
their (either columnar or offset) aggregation modes in crystals and (intra-host or infer-host) guest binding,
Subsequently, the crystal chemistry of some oligo-nucleotides and their complexes mostly with small
drug compounds is reviewed, relating also fo abundant phenomena of isomorphism and polymorphism.
It is associated with appropriate base pairing of hiexa-, octa, deca- and dodeca-meric DNA oligomers,
These synthetic DNA. mimics reveal helical structures (similar to the double-helix pattern initially
determined by Watson and Crick for the natural DNA), as well as minor and major grooves to which a
guest component (¢.g., a drug molecule) can bind. Possible applications of the above host-guest systems
are indicated.

In the next part of the 15t volume aftention is shifted from the crystal chemistry of molecular host-guest
complexes that exist (to greater or lesser extent) in solution as well as in the solid, to lattice inclusion
compounds that prevail as distinct materials only in the organized solid state. The driving force for
inclusion of guests in the lattice may originate in the inefficient crystal packing of the host species and/or
the additional stabilizing interaction of the guest with the host lattice. Such inclusion materiais fall into
two main categories, namely channel inclusion compounds or cage-type clathrates, depending on whether
the guest components are accommodated in elongated tunnel voids created between adjacent domains of
the host or propagating through columnar arrangements of open host frameworks, or in localized intra-
lattice cages of confined volume formed between the host entities. Separate chapters are devoted to hosts
that reveal significant conservation of their intermolecular organization, versus hosts that exhibit higher
versatility and give tise to “breathing” host-guest inclusion materials. In the latter, the architecture of the
crystal lattice made by a given host unit adapts readily to the shape and nature of the guest. The above
concepts are exemplified by a large variety of organic hiost molecules. The discussion is further expanded
to intercalation solids that consist of two-dimensional sheets of covalently bound networks (e.g., as in
graphite or zirconium phosphates) that are interlinked by weak van der Waals interactions. The latter
allow facile insertion of differently sized guest moieties between the layers, affording new composite
materials of anisofropic properties. Evaluation of structural models for such intercalate materials by
diffraction techniques resorted mostly to the investigation of their polycrystalline forms, in conjunction
with thermodynamic and spectroscopic investigations. The unique stability and transport properties of
the intercalation complexes, and the ability to control them by programmed insertion of various guest
components, make these materials very attractive for technological applications.

The third section of the 15t volume deals with a variety of binary complexes where there is no
apparent preferential binding between types of components (termed packing complexes). Moreover,
they are characterized by the apparent absence of a decisive chemical reason for they existence. The
text addresses the structural and thermodynamic features of a wide range of selected examples. The
crystals of these complexes often reveal a high degree of constitutional, compositional and structural
isomerism, including polymorphism, as they are stabilized by a collection of weak and non-directional
intermolecular interactions. Appearance of optical isomerism is abundant as well, which calls for a




comparative discussion of the relative stability of the conglomerate and optically resolved compounds.
Detailed studies of phase diagrams are thus often carried out here in order to distinguish between solid
solutions and discrete phases of the system and to evaluate their relative stability, Due to the high chemical
diversity of these compounds, they exhibit a wide variety of structural habits.

The 214 volume is more uniform in its content, being devoted in its entirety to donor-acceptor molecular
compounds of organic or hybrid organic-inorganic content. The first thematic section relates to materials
with localized interactions (of charge transfer and hydrogen bonding categories), which usually involve
direct association between one atom belonging to the donor molecule and another atom belonging to the
acceptor moiety. The author surveys the accumulated knowledge on the diverse groupings and classes
of materials and their structural descriptions, the versatile synthons of donor-acceptor interaction they
exhibit, and their significance in directing the structural patterns. As in previous sections, he addresses also
the significance of other physical data, mostly of thermodynamic and spectroscopic nature, to rigorous
interpretation of the materials properties. Interesting reference is made near the end of this section to the
subject of designing crystal structures by self-assembly of components in specific ways, a process known
as crystal engineering.

The second thematic section is devoted to charge transfer n-molecular compounds with delocalized donor-
acceptor interactions composed in most cases of aromatic components. Structural features are discussed
along with the relevant physical properties evolving from the charge-transfer and/or proton transfer
phenomena that are associated with the crystal formation. Different structural classes, namely mixed
stacks, segregated stacks, or salts are related to. Further outlined are the various means used to assess
the strength of the interaction between the donor and accepior species and the amount of charge transfer
between them. Phase diagrams of various systems provide additional information on the composition and
stability of the different phases that can form. The author presents numerous examples of popular donors
and acceptors that are frequently utilized in the formulation of charge-transfer compounds, followed by
an extensive discussion of their interesting structural chemistry. For the mixed-stack class of molecular
compounds he surveys the crystal physics of these materials as well, describing the thermodynamic
parameters (most of these materials are enthalpy-stabilized with respect to the individual components) and
relating to phase transitions and order-disorder transitions of selected systems. Experimental estimates of
the degree of charge-transfer and models of the ground (in neutral or ionic form) and excited states from
optical spectroscopic and electron spin resonance measurements are related to predictions based on the
Mulliken charge-transfer theory. Reference is made also to characterization of order-disorder behavior
observed in some mixed-stack systems upon changing the temperature or pressure conditions, and its
interpretation with the aid of kmown theoretical models for first- and second-order phase transitions.

The focus then moves to a variety of chemical types of segregated stack m-molecular complexes. They
became subject of intensive investigations after the discovery in the 1960°s-1970%s that such-structured
solids may reveal high electrical conductivity (some revealing even metal like conductivity between
room temperature and 56K). This relates in particular to complexes composed of the tetra-thia-fulvalene
(TTF)-type donor and tetra-cyano-quino-dimethane (TCNQ)-type acceptor, which involve partial charge
transfer between the donor and the acceptor and arrange in segregated stacks of the cation and anion
constituents. Their varions chemical modifications and additional donor and acceptor types that can
participate in the formation of segregated stack complexes are also addressed. The extensive discussion
divides the different materials into three main groups, structures of cation-radical salts (with poly-cyclic
aromatic hydrocarbons and TTF-type cations), structures of anion-radical salts (with TCNQ as an anionic
moiety), both with closed-shell counter ions of different types, and structures of the less abundant cation-
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radical anion-radical salts. These are further classified into subgroups according to the amount of charge-
transfer, periodicity and regularity of the stacking organization of the different components, referring to
the particular details that affect the cation-anion interaction and the overlap mode between neighboring
components within the stacks. It has been shown that the conductivity features are affected mostly
by the degree of charge transfer (higher conductivity being induced by partial rather than full electron
transfer) and the electrostatic repulsion within the anion-radical stacks (disordered array of molecules
or ions favoring higher conductivity). At the end the author relates to additional investigations of these
uniquely interesting materials, including electron density and electronic structure studies, and dependence
of structural, mechanical, electron conductivity and magnetic susceptibility features on temperature
variation.

In summary, this publication is an invaluable resource of information on, and an excellent reference to,
Crystalline Molecular Complexes and Compounds. It contains a broad-scope coverage of the structural
chemistry and physical properties of such materials, aiming at a wide academic audience. The well-
organized text presents the scientific evidence and the author’s perspective on the subject in an attractive
manner and easy to read language, while avoiding as much as possible the use of too specific technical
terms. Clear definitions and classification of the discussed compounds info sub-classes at the outset,
accompanied by instructive introductory background sections on these groups in the respective chapters
as well as by concise conclusion paragraphs, ease on the reader to grasp step by step the information
wealth contained in this account. The nearly 600 illustrations and diagrams in the text are an excellent aid
in this endeavor. This account is a glamorous achievement on the occasion of the author’s 80t birthday.

| 30




Dear Readers,

Europe is composed of many countries of
very diverse size, with different cultures,
languages, soclal and political systems.
Each country has its own chemical society
{sometimes more than one) and additional
non-profit professional organisations, with
their own publications, conferences and ac-
tivities. The European Association for Chem-
ical and Molecular Sciences (EuCheMs)
wants to bring European chemists together,
and its registration in Belgium as an “Asso-
ciation internationale sans but fucratif” is
aimed at providing a legal framework that
can operate in a sustainable fashion to help
toincrease European interaction in the field
of chemical and molecular sciences.

EuChems puts European chemistry as an
entity on the map, very much as the Ameri-
can Chemical Society does for its continent.
It aims to be a voice for chemistry in Europe,
both inside and outside the European
Union. In August of this year, EuCheMs will
run its 1st European Chemistry Congress in
Budapest, to gather chemists from across
Europe and overseas in a single venue. It will
be a showcase of chemistry in Europe but it
will also provide a real chance for communi-
cation, interaction, innovation and starting
of new projects. The Congress, taken togeth-
er with many other initiatives (including the
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Newsletter), is intended to create a more ¢o-
herent chemical community in Europe.

In Brussels we need to speak one voice,
otherwise chemistry could be bypassed. Eu-
ropean chemists have to develop their own
field and generate new knowledge in core
chemistry. However, they must also pay at-
tention to new emerging chemistry, espe-
cially at the interfaces with physics and bio-
logy; such interface areas are becoming
more and more important.

BEuCheMS must assess the direction
chemistry will be taking during the next de-
cades, promote the views of the chemical
and molecular sciences community within
key bodies of the European Parliament and
Commission, and negotiate at all levels
emerging legislation, regulation and initia-
tives that may impact the chemical science
community.

European chemistry is marching forward
and the launching of the Newsletter can
greatly assist-in this process. The Newslet-
ter, prepared and produced by the Gesell-
schaft Deutscher Chemiker (GDCh, German
Chemical Society), will initially be published
four times a year and will report on the ac-
tivities of EuCheMS and its Divisions and
Working Parties. In addition, it will inform
about developments on the European level
that are relevant for the chemical and mo-
lecutar sciences, We are indebted to the Ge-
selischaft Deutscher Chemiker, Ernst Gug-
golz, editor-in-chief of Nachrichten aus der
Chemie, and Alexander Lawson for the en-
thusiasm they have put in this initiative.

Warm thanks to all contributars, and to
everyone: enjoyable reading!

Giovanni Natile .
President of the European Association for
Chemical and Molecular Sciences




European Technology Platform

“Food for life”

European Technology Platforms, ETPs, are
initiatives of the European Commission to
stimulate industrial innovation. The inten-
tion is to unite stakeholders in a specific eco-
nomic sector into a public-private partner-
ship to better define the activities required.
The goals are to first develop a “road map”
addressing key challenges, and then to put
it into practice so as to stimulate growth
and thus benefit both employment and
consumers in the community.

The Technology Platform “Food for life”
{www.ciaa.be) involves chemists in six areas
of food science. Recently, expert groups met
to define thematic research requirements,
and the resultant “road map” (Stakeholder
Strategic Research Agenda, SSRA) will be de-
livered to the European Commission to in-
form the agenda of Framework Programme
7 (2007-2013).

The ETP Board is chaired by Peter van
Bladeren {Research Director, Nestlé) and its
Secretary is Daniela Israeliwichi {Confedera-
tion of Feed and Drink Organisations of Eu-

rope, CIAA). The support and commitment
of all food chain stakeholders across all of
Europeis needed to maximise the impact of
the ETP “Food for life”. The $SRA “road map”
will therefore be available for national-, re-
gional- and web consultation until early
2007.

Further information on ETP “Food for fife”
is available from Willem deVos (willem.de-
vos@wur.nl) or Roger Fenwick (Secretary Eu-
CheMS$ Foad Chemistry Division, rogerfen-
wick@bbsrc.ac.uk).

Working Parties

The Woarking Party on Chemistry in Microsys-
tems currently has eleven members represent-
ing nine countries and covers a broad range of
chemical and biochemical interests. To date
the main interest of the Working Party focuses
on microreactor and “lab on a chip” methodol-
ogy, but the Working Party is keen to hear from
people with other areas of interest in this
growing subject area. In order to stimulate cur-
rent interests and welcomne new collaborators
the Working Party is planning a special semi-

nar on the afternoon of 30th August at the 1st
European Chemistry Congress entitled “The
application of micro- and nanofluidics to {bio-)
chemical analysis and processing”,

Steve Haswell, Chairman of the Working Party
ort Chemistry in Microsystems
sjhaswell@hull.ac.uk

The Working Party on Computational Chenais-
try (WPCC) is devoted to promoting research
and education in computational chemistry.
The WPCC currently has delegates from 19
member societies of EuCheMs. The main activ-
ity of WPCC is to organise conferences and work-
shops on computational chemistry, but the
working party is also active in the development
of European Masters- and Ph, D. programmes in
theoretical and computational chemistry.

Tore Brinck, Chairman of the WPCC
tore@physchem.kih.se
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The 1st European Chemistry Congress
(Budapest, 27th to 31st August 2006) will
undoubtedly be the major chemistry event
of the year in Europe. Besides the six plena-
ry lectures delivered by Nobel laureates
(Paul ). Crutzen, Jean-Marie Lehn, George A.
Olah, John E, Walker, Kurt Wiithrich, Ahmed
H. Zewail), the meeting will run in parallel
sessions covering 17 Special Topic Symposia:
= New Developments in Theoretical and

Computational Chemistry
+ Cutting Edge Spectroscopy
= New Concepts and Methods in Catalysis
+ Frontiers in Supramolecular Chemistry
+ New Frontiers in Medicinal Chemistry
» 3D Chemical Imaging in Analysis
» Materials and Nano-Materials for Devices
+ Environmental Chemistry
= Chemistry, Food and Health
+  Chemistry Meets Biomolecules
+ Teaching Chemistry
» Green and Sustainable Chemistry and
Processes

« Polymer Architecture — From Structure
1o Functional Control
+ New Frontiers in Organic Synthesis
« Novel Multifunctional Ligands in Coor-
dination Chemistry
+ Structure and Function of Biomolecules
= Nuclear- and Radiochemistry
Prior to and after the conference a series
of satellite events will be organised, a list of
which is available at the conference web-
site, The European Chemistry Congress will
be held every two years. The second Con-
gress will take place in Turin (ltaly} in Sep-
tember 2008.
www.evuchems-budapest2006.hu

EuCheMS Award

An recognition of his contri-
butions to European coop-
eration Reto Battaglia will
recejve the EuCheMS Award
for Service during the 1st
Euwropean Chemistry Con-
gress. Reto Battaglia has |
made an exceptional contribution to the
transformation of the former Federation of
European Chemical Societies (Fecs) into Eu-
CheMs. A Past President of Fecs and a member
of the EuCheM$ Executive Committee, Reto
Battaglia has also held office as Chair of the
Fecs Food Chernistry Division. He is the Direc-
tor of Swiss Quality Testing Services, the qual-
ity control laboratories owned by Migros. Heis
a member of the Board of the Swiss Chemical
Society and lectures at ETH Zurich.

EuCheMS Lecture

Dieter Seebach will deliver the 2006 EuCheM3$
Lecture on “Do beta-peptides have a biomed-
ical potential?” at the 1st European Chemistry
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Congress. The EuCheMS Lecture forms part of
the symposium New frontiers in medicinal che-
nistry. Dieter Seebach is Emeritus Professor of
Chemistry at ETH Zurich, The EuCheM5 Lecture
honours eutstanding achievements by a Euro-
pean chemist. It rotates among EuChems mem-
ber societies and is delivered at a scientificevent
outside the lecturer’s own country.

Young Chemist Award

On behalf of EuCheM5, several Younger Che-
mists representatives from different European
chemical societies (Muriel Hissler/SFC, Stefan
Picker/GDCh, Bruno Pignataro/SCl, Clare Vi-
ney/R5C, Tamas Kovacs/MXE)} have organised a
cotnpetition forthe 2006 European Young Che-
mist Award. A number of finalists will delivera
talk at the European Young Chemists Award
Competition Session during the 1st European
Chemistry Congress. A panel of judges will then
decide on the winners. The ttalian Chemical So-
ciety has sponsored the medals. The gold medal
winner will receive 1800 Euro, the two silver
medal winners will each receive 800 Euro.




Events

4— 8 June, Lishoa/Portugal

Healthy Buildings 2006, pagi-
nas.fe.up.pt/hb2006/html/hb2006.html

11 - 16 June, Bratislava/Slovakia

Advanced Polymeric Materials,
www.upoldber.sav.sk/

2 =13 July, Bergen/Norway

Evcrem Conference on Organic Free Radicals,
www.euchem-radicals.uib.nof

30 July = 4 Auvgust, Karlsruhe/Germany
Humic Substances — Linking Structure to
Functions,

www.rz.uni-karlsruhe de/~thss2006/

24 = 26 August, 5zeged /Hungary

2nd International Szent-Gyorgyi Symposium,
www.jgytf.u-szeged.hu/~eubsciorg

27 = 31 August, Budapest/Hungary

1st European Chemistry Congress,
www.euchems-budapest2006.hu/

31 August - 3 September, GoddlId/Hungary
History of the Food Chain: From Agriculture
to Consumption and Waste,
www.chemhistory2006.mke.org.hu

3 =7 September, Tale/Slovakia

6th European Conference on Computational
Cheristry,
www.fns.uniba.sk/~eucoccéfindex.html

10 = 13 September, Ohrid/Macedonia

5th International Conference of the Chemical
Societies of the South-East European Coun-
tries (ICOSEC 5) & The XX Congress of the
Chemists and Technologists of Macedonia,
www.hemija.net/icosecsS/registration.php
10 — 15 September, Dresden/Germany

1st International lupac Conference on
Green-Sustainable Chemistry,
www.gdch.de/vas/tagungen/tg/5559.htm
10 - 15 September, Wroclaw/Poland

2nd Workshop Modelling & Design of Mole-
cular Materials,
www.mml.ch.pwrwroc.pl/workshop/

13 =15 September, Oxford /UK

1cth International Symposium on Environ-
mental Radiochemical Analysis,
www.rsc.org/era2006

16 - 22 September, Hammamet/Tunisia
EucHem Conference on Molten Salts & tonic Li-
quids, iusti.polytech.univ-mrs fr/EUCHEM2006/
29 September — 1 October, Lund fSweden
Euctem Conference on RNA Chemistry meets
Biology, agneta@chemsoc.se

9 =12 October, Stuttgart/Germany
Pigments in Food PF 2006,
pigmentsinfood2006.uni-hohenheim.de/

Computational Chemistry

The Working Party on Computational Chemis-
try {WPCC) is sponsoring three upcoming
events.

First, the V. A. Fock Meeting will be held on
3rd to 7th July near Kazan in Russia. With
support from the WPCC, the Fock Meeting is
now an international event and includes an
educational part for younger researchers,
with a few scholarships available for Europe-
an students (see: www.infas.be/).

The 6th European Conference on Computatio-
nal Chemistry (Euco-CC6) will take place on
3rd to 7th September in Tale, Slovakia, jointly
organised with Comenius University (Bratisla-
va), including theoretical, biclogical, medici-
nal aspects. A special section on
Grio-computing is also planned.

Finally, the WPCC is sponsoring the workshop
on Modelling and Design of Molecular Mate-
rials 2006 (MDMM 2006} on 10th to 15th
September in Wroclaw, Poland. The workshop
will be devoted to presenting contemporary

computational methods and their application
in molecular modefling and the design of mo-
lecular materials.

www.gec.ru/~fock/
www.fns.uniba.sk/eucoccs/index.itmi
mml.ch.pwrwroc.pl/workshop/

Sustainable Chemistry

The European Technology Platform for Sustai-
nable Chemistry {SusChem) is an initiative of
the Eurepean Chemical Industry Council and
the European Biotechnology Industry Associa-
tion. It seeks to boost chemical research,
development and innovation in Europe. Sus-
Chem has identified three key technology are-
as: industrial biotechnology, materials tech-
nology, and the design of reactions and pro-
cesses, while a fourth area deals with a hori-
zontal approach to innovation. The 4th Sus-
Chem Stakeholder event will be held on 27th
August in Budapest.

www suschem.org
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LISE MEITNER(1878-1968):

PROTACTINIUM, FISSION, AND MEITNERIUM.
Bob Weintraub, Director of the Libraries
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Sami Shamoon College of Engineering, Beersheva and Ashdod.

The door to the nuclear age was opened with the startling interpretation of experimental daty in 1938
by Lise Meitner and Otto Frisch that nuclear fission had occurred.

Lise Meitner:

Lise Meitner was born in 1878 in Vienna to Jewish parents. She finished middle school at age 14. In
Vienna at that time women were not permitted to continue on to high school or university. It was later
when these barriers fell that Meitner carned her high school qualifications and at age 23 entered the
University of Vienna. Here she was influenced by Ludwig Boltzmann. Her nephew Otto Robert Frisch
later wrote, Boltzmann “gave her the vision of physics as a battle for ultimate truth, a vision she never
lost.” She was awarded her doctorate degree in 1906 for work which showed that Maxwell’s formula
for the conduction of electricity in an inhomogeneous solid also applies to the conduction of heat. (Lise
Meitner: R. L.Sime, 1996},

It was around this time on the suggestion of Stefan Meyer that Meitner measured the absorption of
alpha and beta radiation emitted by thorium and actinium in foils of various metals. This work served to
introduce her to several radioactive substances and to the leaf electroscope.

In 1907 Meitoer left for Berlin to study with Max Planck at the university. At the physics department
seminars she met Otto Hahn. Both were of the same age. Hahn, with a Ph.D. in organic chemistry from
the University of Marburg, was carrying out research on radioactivity in the chemistry institute of Emil
Fischer.

Meitner and Hahn started their collaboration which Sir James Chadwick called “one of the most fruitful
partnerships in the history of science.” Their skills complemented each other, Meitner a physicist who
lacked experience in chemistry and Hahn a chemist and a superb experimentalist while lacking strength
in theoretical physics. Both together and separately they carried out chemical and physical investigations
throughout their 30 year partnership, until interrupted by the Nazi period. At the start of their collaboration
women were not allowed into the Chemistry Institute so it was arranged that Meitner work in a basement
room accessible by a separate entrance. The restriction on women entering the institute was lifted two
years later. In 1912 Meitner and Hahn moved to the new Kaiser-Wilhelm-Institute in Dahlem. Meitner
became assistant to Max Planck in 1912 and director of an independent physics department in the
chemistry institute in 1917. The work of both Hahn and of Meitner was interrupted by service in the First
World War.

Protactinium:

Hahn: “In 1917 1 was transferred to Supreme Headquarters, and in this capacity had official contact
with the military research carried out in Haber’s Institute in Dahlem. This provided an opportunity to
look in at the nearby Kaiser Wilhelm Institute and io think about science a little. Lise Meitner had also
retwrned from her war service and we tentatively resumed onr work, returning to our search for the mother
substance of actinium, the unknown homologue of tantalum.

Our first search was for suitable raw material. We inspected the leftover material that results from the
treatment of pitchblende with nitric acid. The substance remaining consists mainly of silicon dioxide,
which does not dissolve in nitric acid. Careful work revealed that it contained very small quantities of
radium, radiolead, and ionium, but also virtually all the tantalum-like substances of the pitchblende.
Therefore the substance we were looking for could be expected to be somewhat more enriched than
radium in the same preparation. This suspicion was somewhat strengthened by the observation that the
pitchblende residue produced considerably earlier gave off some actinium emanation in addition to weak
thorium emanation.




The suspicion that pitchblende residue was a useful raw material tumed out to be correct. We succeeded
in finding the unknown element and in proving it to be the mother substance of actinium. We proposed
the name of proto-actinium (Jater contracted to protactinium).”

The formation of protactinium was proved by the alpha ray curves that were established; the measurements
of actinium emanation, the steady increase of which could be observed daily for a period of several
months; and the active deposit which could be found in increasing amounts on negatively charged plates.
The search for the mother substance of actinium had taken five years.

In 1926 Meitner became the first woman university physics professor in Germany.

Fission:

David Nachmansohn: “To return to the research of neutron effects on uranium, Hahn and Meitner’s interest
was enhanced, as mentioned before, by the suggestion that protactinium might be produced. Hahn was
by then one of world’s most foremost authorities on radiochemistry. The chemical identification of the
elements produced by neutron bombardment of uranium was obviously a great challenge to his ingenuity
and skill and promised to clarify the actual effect on the uranium structure. The work eventually became
a turning point in science and one of the most fateful experiments ever performed, with effects nobody
had foreseen. As we will see, they were destined to change the future of mankind for better or worse; they
may lead to devastating effects on our planet and wipe out whole civilizations, or they may open a new
era of inestimable benefit for mankind.

For several years Hahn and Meitner, and joined by Fritz Strassmann, devoted their efforts to identify
chemically the “transuranium” products. Hahn soon excluded the possibility of protactinium formation.
It was in the middle of these activities when Meitner was forced to leave. Hahn and Strassmann continued
the work. ” (German-Jewish Pioneers of Science, 1979.)

Fritz Strassmann is the only German chemist honored with a tree in the Avenue of the Righteous, at
the Yad Vashem Holocaust Memorial in Jerusalem. In 1933 he resigned from the Society of German
Chemists when it became part of a Nazi controlled public corporation. He was blacklisted. Hahn and
Meitner found an assistantship for him at half pay. Strassmann considered himself fortunate, for “despite
my affinity for chemistry, I value my personal freedom so highly that fo preserve it I would break stones
for a living.” During the war he and his wife Maria Heckter Strassmann concealed a Jewish friend in their
apartment for months, putting themselves and their three year old son at risk.

In July 1937, Lise Meitner with the help of scientist friends escaped to Holland. In the fall of 1938 she
received an invitation to continue her work at the Nobel [ustitute in Stockholm. She remained in Sweden
for 22 years. In 1960 she retired to England.

Otto Frisch, himself a Jewish refugee from Germany and then working with Bohr, recalled his visit with
his aunt in the small township of Kungiilv, near Goteborg, Sweden, during the 1938 Christmas vacation.
It was here that she made her most known contribution to science. (O. Frisch: What Little [ Remember,
1979).

“Until 1938 nobody dreamt that there was yet another way for a heavy nucleus to react to the mutual
repulsion of its many protons, namely by dividing itself into two roughly equal halves. It was mere
chance that I became involved in the discovery of that ‘nuclear fission’, which for the first time showed
a way to make a huge number of nuclei give up their hidden energy; the way to the atom bomb and to
atomic power.

Let me first explain that Lise Meitner has been working in Berlin with the chemist Otto Hahn for about
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thirty years, and during the last three years they had been bombarding uranium with neuirons and
studying the radioactive substances that were formed. Fermi, who had first done that, thought he had
made ‘transuranic’ elements—that is elements beyond uranium (the heaviest element then known to the
chemists), and Hahn the chemist was delighted to have a lot of new elements to study. But Lise Meitner
saw how difficult it was to account for the large number of different substances formed, and things got
even more complicated when some were found (in Paris) that were apparently lighter than uranium. Just
before Lise Meitner left Germany, Hahn had confirmed that this was so, and that three of those substances
behaved chemically like radium. It was hard to see how radium—four places below uranium—could
be formed by the impact of a neutron, and Lise Meitner wrote to Hahn, imploring him not to publish
that incomprehensible result until he was completely sure of it. Accordingly, Hahn, together with his
collaborator, the chemist Fritz Strassmann, decided to carry out thorough tests in order to make quite sure
that those substances were indeed of the same chemical nature as radium.

When I came out of my hotel room afier my first night in Kungilv, I found Lise Meiter studying a letter
from Hahn and obviously worried by it. I wanted to tell her of a new experiment I was planning, but she
wouldn’t listen; [ had to read that letter. Its content was indeed so startling that I was at first inclined to
be skeptical, Hahn and Strassmann had found that those three substances were not radium, chemically
speaking; indeed they had found it impossible to separate them from the barium which, routinely, they
had added in order to facilitate the chemical separations. They had come to the conclusion, reluctantly
and with hesitation, that they were isotopes of barium.

Was it a mistake? No, said Lise Meitner; Hahn was too good a chemist for that. But how could barium be
formed from uranium? No larger fragments than protons or helium nuclei (alpha particles) had ever been
chipped away from nuclei, and to chip off a large number not nearly enough energy was available. Nor
was it possible that the uranium nucleus could have been cleaved right across. A nucleus was not like a
brittle solid that can be cleaved or broken; George Gamow had suggested early on, and Bohr had given
good arguments that a nucleus was much more like a liquid drop. Perhaps a drop could divide itself into
two smaller drops in a more gradual manner, by first becoming elongated, then constricted, and finally
being torn rather than broken in two? We knew that there were strong forces that would resist such a
process, just as the surface tension of an ordinary liquid drop tends to resist its division into two smaller
ones. But nuclei differed from ordinary drops in one important way: they were electrically charged, and
that was known to counteract the surface tension.”

Frisch and Meinter sat down on a tree trunk in the snow and started to calculate on scraps of paper. “The
charge of a uranium nucleus, we found, was indeed large enough to overcome the effect of the surface
tension almost completely; so the uranium nucleus might indeed resemble a very wobble unstable drop,
ready to divide itself at the slightest provocation, such as the impact of a single neutron.

But there was another problem, After separation, the two drops would be driven apart by their mutual
electric repulsion and would acquire high speed and hence a very large energy, about 200 MeV in all;
where could that energy come from? Fortunately Lise Meitner remembered the empirical formula for
computing the masses of nuclei and worked out that the two nuclei formed by the division of a uranium
nucleus together would be lighter than the original uranium nucleus by about one-fifth the mass of a
proton. Now whenever mass disappears energy is created, according to Einstein’s formula E=m¢2, and
one-fifth of a proton mass was just equivalent to 200MeV. So here was the source for that energy; it all
fitted!”

The similarity of the picture described for dividing up the nucleus to the process by which bacteria
multiply caused them to apply the phrase “nuclear fission” in their first publication.




Frisch rapidly demonstrated experimentally that the wranium atom had indeed been split by the action of
neutrons. Two papers were mailed to England on January 16, 1939, the first on the interpretation of the
barium appearance as atom splitting by Meitner and Frisch, the second on the experimental confirmation
by Frisch. The first paper appeared on February 11, the second on February 28.”

Meitner and Frisch were extremely anxious to find out what Bohr’s opinion would be. Frisch showed
Bohr the notes and interpretations that they had prepared for him.

Bohr immediately grasped the concept—the atom had been split-—and appreciated the enormity of the
discovery. Bohr promised to keep the information confidential until the publications conceming the
breakthrough had appeared. Due to exror on his part, other physicists soon leamed about the breakthrough
and rushed to confirm the findings. One of these had already detected fission fragments by January 25,
1939.

Hahn and Strassmann could not include Meitner’s name on the papers of the barium findings, let alone
admit that they were collaborating with a Jew in exile. Strassmann later expressed the sentiment about
Meitner’s role in those key experiments, “Her initiative was the beginning of the joint work with Hahn”
and she “was bound to us intellectually from Sweden ... and was the intellectual leader of our team.”

Hahn: “The correct explanation was published (Nature, vol 143, p 239, 1939), by Lise Meimer and O.R.
Frisch, to whom we had communicated our results by letter before they were published. They, in turn,
passed on their conclusions to Neils Bohr before their coniribution saw print. Neils Bohr mentioned their
results at a meeting of the American Physical Society on January 26, 1939, thus enabling several of the
scientists present to repeat the experiment of uranium fission the same day, just ten days after Frisch had
carried it out. Unfortunately, the report by Frisch and Meitner was not printed until March of that year,
while the reports by American researchers, who had done their work later, were published before that
date.

Oito Hahn was awarded the Nobel Prize in Chemistry for the year 1944 “for his discovery of the fission
of heavy nuclei.” Lise Meitner never received this honor. She received numerous nominations for the
Prize in both the physics and chemistry categories, including that of Max Planck for physics and that of
Niels Bohr for chemistry. In 1948 Otto Hahn nominated Lise Meitner and Otto Frisch for a joint pnze in
physics. (1. Hargittai: The Road to Stockholm, 2002).

Nachmansohn: Unfortunately the claim of Meitner and Frisch to have been the first to recognize and to
confirm experimentally one of the most momentous events in the history of science—and mankind—
remained unknown and in doubt for a long time. It was many years before they received credit for their
brilliant contribution. It was a monumental documentation of the ingenuity and vision of Meitner that she
found the right interpretation of experimental facts that seemed incompatible with prevailing concepts.
If one accepts Einstein’s and Planck’s views on decisive importance of intuition and imagination in
recognizing the significance of experimental facts, here was a striking example and almost classical
confirmation of their ideas.”

In 1994, in a tribute to Lise Meitner, element 94 was named Meitnerium.




SUPERCONDUCTIVITY IN THE SERVICE OF ARCHAEOLOGY;

A METHOD FOR THE DATING OF LEAD ARTIFACTS

Shimon Reich, Dept. of Materials and Interfaces, Weizmann Institute of Science.

The anti-corrosive properties of lead, its low melting temperature and good ductility have made it a much-
used material since antiquity - for pipes, for example, but the metal does degrade, if only very slowly.
We have exploited that characteristic to propose a new dating method for lead archacological artifacts.
Our hypothesis, that mass of corrosion per unit area of a lead artifact is correlated to its “archaeological
age”, was investigated by using the Meissner effect, the total expulsion of a weak magnetic field from the
interior of the lead metal in the superconducting state. This state is obtained for lead at temperatures below
7.2°K. This ideal diamagnetic response serves to establish the volume of the uncorroded lead; knowing
the density of lead its mass is obtained. The diamagnetic contribution of the corrosion products is more
than 10,000 times smaller than that of lead metal as the corrosion products of lead are not superconductors
and thus can be ignored. By weighting the artifact, including the mass of corrosion and the mass of the
lead metal, and knowing its surface area, the mass of corrosion per unit area can be established.
Well-dated untreated lead samples from Tel-Dor, the Persian period, Caesarea, the Byzantine and the
Crusader periods, as well as contemporary data were used to establish the dating correlation over a time
span ~2500 years. This new chemical dating method is apparently applicable to lead artifacts buried in
soils with pH > 6.5. In such soils the corrosion process is very slow and the corrosion products, mainly
PbO and PbCO;, accumulate over hundreds of years. The method is, in principle, non-destructive.
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