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INVITED TALKS

MD Simulation of Ion Hydrate Pairs in Aqueous Solution

Dr. K. Refson ! E. Sanchez Marcos and Rafael R Papaplardo 2

1. Department of Earth Sciences, Parks Road, Oxford, OX1 3PR, UK
2. Department of Physical Chemistry, University of Seville, Spain

Molecular Dynamics simulations were used to investigate ion-pair distributions in aqueous solutions



containing highly charged cations. The model systems consisted of Cr>" or Ca®* cations and CI" anions
with the solvent represented by TIP4P water. Solvent and screening effects were investigated by
calculating the potentials of mean force (PMFs) acting between cation and anion and the corresponding
radial distribution functions. In the Cr>" solutions the solvent effects favour CI- anion positions beyond
the second hydration shell, in contrast to the more usual behaviour observed with Ca>* where both first-

and second- hydration shell pairs are observed. The Cr3* cluster with its first hydration shell of six water
molecules behaves like a molecular ion in solution. The counterion positions are best understood on the
basis of a picture of an ion pair composed of hydrated rather than bare ions. The dielectric screening at
short range is found to be severely reduced from the bulk water value, and a dielectric permettivity of
18.7 is obtained.

Plumbing the depths with ab initio thermodynamics

M. J. Gillan
Physics and Astronomy Department, University College London, Gower Street, London WCIE 6BT

Recently, it has become possible to make very precise calculations of the free energy and chemical
potentials of liquid and solid mixtures using ab initio simulation methods based on density functional
theory. I will outline how the new methods work, and I will describe how they are giving a completely
new way of determining the temperature and chemical composition of the Earth's core [1 - 4] .
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Biomolecules at Soft Interfaces

M. Klein
Laboratory for Research on the Structure of Matter, University of Pennsylvania, 3231 Walnut Street,
Philadelphia, USA

This talk reviews recent work using classical simulation techniques to probe the behaviour of
biomembranes and their interaction with small peptides and proteins.

CONTRIBUTED TALKS

Hard particles between hard walls

A. Chrzanowska !, P. I. C. Teixeira 2, H. Ehrentraut ! and D. J. Cleaver 3

1. Institut fur Mechanik (AG3) Technische Universitdt Darmstadt Hochschulstrafle 1, D-64289
Darmstadt, Germany



2. Departamento de Engenharia de Materiais e ICEMS Instituto Superior Tecnico Avenida Rovisco
Pais P-1049-001 Lisbon Portugal

3. Materials Research Institute Sheffield Hallam University Pond Street Sheffield S1 1WB United
Kingdom

The structure of a fluid of hard Gaussian overlap particles of elongation , [ 1=5, confined between two
hard walls, has been calculated from density-functional theory and Monte Carlo simulations. By using
the exact expression for the excluded volume kernel [1] and solving the appropriate Euler-Lagrange
equation entirely numerically, we have been able to extend our theoretical predictions into the nematic
phase, which had up till now remained relatively unexplored due to the high computational cost.
Simulation reveals a rich adsorption behaviour with increasing bulk density, which is described semi-
quantitatively by the theory without any adjustable parameters. Furthermore, we discuss the extension of
this approach to model the recently-simulated hybrid films [2].
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Thermal diffusion in simple binary mixture in bulk fluid and in nanoporous
medium, a NonEquilibrium Molecular dynamics approach.

G. Galliéro '@, B. Duguay 2, J.-P. Caltagirone !, and F. Montel 3

1. Laboratoire MASTER-ENSCPB, Université¢ de Bordeaux I, Avenue Pey Berland, F-33402
Talence CEDEX, France.

2. Laboratoire LPCM (UMR-5803), Université de bordeaux I, 351, Cours de la Libération, F-33405
Talence CEDEX, France.

3. Total-Fina-Elf EP, CSTJF, Avenue Larribau, F-64018 Pau, France.

@

To whom correspondence should be addressed:
galliero@lmaster.u-bordeaux.fr

It is now established that, at a microscopic scale, the diffusion coefficients are affected by the
introduction of a porous medium [1] . The difference with the bulk fluid is strongly linked to the
attractiveness of the studied surface. Therefore the thermal diffusion, that characterize a cross effect that
coupled mass flux and thermal gradient, is likely to be affected too [2] .

To study this possible influence we have created a parallel program of molecular dynamics. With
boundary driven NonEquilibrium Molecular Dynamics (NEMD) we can evaluate directly the Soret
coefficient, transport coefficient associated to the thermal diffusion [3] . The fluids studied are binary
mixtures of Lennard-Jones (LJ) particles in and near the supercritical region.

In a first step we have compared the different approaches that exist and drawn the more stable and the
less dependent of the system size in order to compute as properly as possible the various transport
coefficients [4] . Then, in bulk fluid, we have separately changed the ratio of one of the LJ parameters
mass, atomic diameter and interaction strength [5] . We have obtained two linear relations for the last
two parameters ratio and one more complex for the mass ratio. Additionally the superposition of the
influence of the parameters ratio was investigated. The results shown that the different contributions are
nearly additive for a majority of mixtures.

To describe the porous media, we have adopted models that rely on integrated potentials: the interaction



between the fluid and the solid is treated as a Steele potential [6] . The geometry is based on two simple
approaches, the slit pore (specular or diffusive) and the composite spheres. As we expected, the influence
of the porous medium is not negligible. The size of the pore as well as the wall-fluid potential affect the
Soret effect in such a way that for larger pores the influence of the porous medium become negligible and
for the thinner pores the thermal diffusion can hardly occur. Another major point appeared: the imposed
temperature gradient generates near the walls a microscopic convection phenomena known as thermal
creep. These small currents appear, unlike theoretical prediction, even with specular condition of
reflection. Moreover as the characteristic time of convection and diffusion are of the same order for the
huge heat fluxes used, it seems that a coupling between these two phenomena occur.
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Simulation and Theory of Liquid Crystal Interfaces

MP Allen
HH Wills Physics Laboratory, Royal Fort, Tyndall Avenue, Bristol BS8 1TL

Studies of the isotropic-nematic interface by Monte Carlo and molecular dynamics simulations have been
carried out, and compared with the predictions of Onsager theory and capillary wave theory. The results
give new insights into the structure of the interface, the dependence of surface tension on director
orientation, and the nature of fluctuations in the interfacial region.

Searching for the nano-structures of thermotropic cubic liquid crystal

Makoto Yoneya ! and Hiroshi Yokoyama 2

1. ERATO Yokoyama Nano-structured Liquid Crystal Project, c/o Tsukuba Research Consortium,
5-9-9, Tokodai, Tsukuba, Ibaraki, 300-2635 JAPAN

2. National Institute of Advanced Industrial Science and Technology (AIST), 1-1-4 Umezono,
Tsukuba, 305-8568, JAPAN

Nano-structures of a thermotropic liquid crystal, 1,2-bis-[4-n-octyloxy-benzoyl]-hydrazine (BABHS)
were investigated by molecular dynamics simulations. Spontaneous formation of layered domains and
hydrogen bond networks were observed in the simulations. Based on the results, we propose the model
nano-structures of the cubic liquid crystal phase of this BABH8 molecules.




Atomistic Simulations of Liquid Crystals at Interfaces

Mark Shield, Andrew McDonald, Duncan Binger and Simon Hanna
H.H. Wills Physics Laboratory, University of Bristol, Tyndall Avenue, Bristol, BS8 1TL, U.K.

Results are presented from atomistic computer simulations of molecules of the liquid crystal 8CB in
contact with corrugated substrates and free surfaces. The corrugated substrates are modelled using a
modulated and integrated Lennard-Jones potential, which has been parameterised to represent the crystal
faces of polyethylene. A united atom representation is used to eliminate the hydrogen atoms from the
8CB molecules. Electrostatic interactions have not been included. Simulations involving up to 768 8CB
molecules in a 2-D periodic box have been performed over timescales of up to 10 ns. It is found that
different types of ordering occur at the corrugated and free surfaces. At the corrugated surface, planar
ordering is observed, which becomes less regular, as the distance from the substrate increases. At the free
surface, the 8CB molecules are observed to form a homeotropic type of alignment, with the molecular
long-axes perpendicular to the substrate. At lower temperatures 300 - 325 K), there is a sharp transition
between the two ordered domains, with the free-surface alignment being somewhat irregular. At higher
temperatures (375 - 400 K), the homeotropic alignment forms more readily, and a disordered, quasi-
isotropic region is observed between the planar substrate molecules and the free-surface molecules.
Additional simulations have been performed of free standing liquid crystal films, which display
homeotropic alignment at both interfaces. The phase behaviour of these complex systems will be
discussed, together with implications for furthering our understanding of the alignment mechanisms in
liquid crystal displays.

Molecular simulation of a liquid crystal chevron

Doug Cleaver and Richard Webster
Materials Research Institute, Sheffield Hallam University

A chevron is a metastable structure formed by a confined smectic liquid crystal. The chevron 'tip' is an
interface between two domains of smectic with different alignments, but it is argued that the smectic
layers may maintain some level of integrity across this interface. In practice, chevrons have proved
sufficiently stable to be the basis for a family of fast switching display devices.

Theoretical models indicate that positional surface anchoring is essential for chevron formation and that
the transition to the (thermodynamically stable) tilted layer structure can involve either layer slip at the
surfaces or layer hopping at the chevron tip.

Here we present molecular simulations, performed using parallel replicated-data molecular dynamics of
the Gay-Berne liquid crystal model, showing the formation of a chevron and its relaxation into a tilted
layer structure. We particularly investigate the effect of the surface boundary conditions on this
relaxation: the role of surface slip is investigated by comparing the behaviour of cells with both smooth
and structured surfaces. The simulations provide both a detailed picture of the structure of the chevron tip
and unambiguous evidence of the mechanisms involved in the relaxation from a chevron to a tilted layer
structure.

Resonance-Free Methods for Multiple Time Scale Dynamics

Ben Leimkuhler
Dept. of Maths. and Computer Science, University of Leicester, Leicester, LE17RH UK

Molecular models necessarily include dynamical contributions on several time-scales. Special methods
(e.g multiple timestepping) have been proposed to exploit partial separation of the fast and slow forces or
variables in a model, but these typically encounter instabilities due to resonances. In this talk, I will
discuss some new types of methods which offer intriguing prospects for resonance-free integration with
time-steps appropriate to the slower phenomena.




Grain boundary diffusion in ceramics: simulation by kinetic Monte Carlo

J. H. Harding !, and D.J. Harris 2

1. Dept. Physics & Astronomy, University College London, Gower St. LONDON WCIE 6BT
2. Dept. Geological Sciences, University College London, Gower St. LONDON WCI1E 6BT

It is well known that diffusion in polycrystalline ceramics is often dominated by diffusion along the grain
boundaries at low and intermediate temperatures. Grain boundary diffusion therefore controls many
solid-state processes such as sintering, creep and the growth of oxide films on metals. Although one can
often find the low-temperature end of a diffusion experiment ascribed to "grain boundary diffusion’,
detailed, accurate measurements of grain boundary diffusion constants in ceramics are rare. We show
how methods based on an encounter model for diffusion can be used to simulate the grain boundary
diffusion coefficients in ceramics. Boundaries in oxides of the rock-salt and corundum structures are used
as examples of the method. The anisotropy of diffusion in boundaries (expected from the picture of a
grain boundary as a dislocation array and seen in experiment) is well reproduced. The calculated
activation energies for grain boundary diffusion are in reasonable agreement with experiment. Problems
in comparing the simulations with experiments on polycrystals are discussed.

Hard-spheres and the crystal-melt interfacial free energy of close-packed crystals

Brian B. Laird! and Ruslan Davidchack?

1. Department of Chemistry, University of Kansas, Lawrence, KS 66045 USA
2. Department of Mathematics and Computer Science University of Leicester Leicester, UK LE1
7RH UK

We present a direct calculation by molecular-dynamics computer simulation of the crystal/melt
interfacial free energy for a system of hard spheres. The calculation is performed by thermodynamic
integration along a reversible path defined by cleaving, using specially constructed movable hard-sphere
walls, separate bulk crystal and fluid systems, which are then merged to form an interface. We find the

interfacial free energy to be slightly anisotropic with a value equal to 0.62, 0.64 and 0.58 kKT/(1? for the
(100), (110) and (111) fcc crystal/fluid interfaces, respectively. These values are consistent with earlier
density functional calculations and recent experiments measuring the crystal nucleation rates from
colloidal fluids of silica spheres that have been interpreted to give an estimate of the crystal/melt

interfacial free energy for the hard-sphere system of 0.55kT/[12 , slightly lower than the directly
determined value reported here. In addition, we show that the crystal-melt interfacial free energy for
close-packed materials, such as metals, can be determined with quantitative accuracy using only a hard-
sphere model.

Transport Coefficients and Dynamical Properties of Near-hard Sphere Fluids

David M. Heyes !, Jack G. Powles and Gerald Rickayzen 2

1. Department of Chemistry, School of Physics and Chemistry, University of Surrey, Guildford GU2
7XH, UK
2. The Physics Laboratory, University of Kent, Canterbury, CT2 7NZ, UK

The hard-sphere system is widely used in statistical mechanics as a reference state in theories of liquids
and solids. Its uses have traditionally been quite broad, extending from equations of state, the structure of
molecular liquids and dynamical properties. It has also found a new lease of life as a model system for
the ever increasing range of complex materials (e.g., colloids and powders). For these systems the hard-
sphere can be an even more realistic representation of the effective pair potential, which can be steeply
repulsive and have a negligible attractive component. It must be borne in mind, however, that the hard-
sphere particle potential is fundamentally unrealistic in that the pair potential is discontinuous and non-



differentiable unlike those for all real systems. Considerable care is required in extrapolating from the
steeply repulsive potential to the hard-sphere potential as many quantities diverge either to zero or infinity
and the order in which the limit is made, of n, N etc. see below), may be significant. Non-physical results
such as purely exponential and delta function time correlation functions may be generated.

In a series of papers [1 - 4] we have explored, by statistical mechanics and molecular dynamics
simulations, the dynamical properties of steeply repulsive 'near-hard-sphere' (SRP) fluids, mainly using
the potential [1(r)=L(1/r)" where [ and [ set the interaction energy and lengthscales, respectively, and
n is an adjustable exponent. We have been particularly interested in the behaviour of these systems as
they become more like hard-spheres [1 - 2] . In addition to being of intrinsic interest, these fluids furnish
new perspectives on the behaviour of the hard-sphere system itself. We show, for example, that at short
times the time correlation functions (those relevant to the collective property transport coefficients) obey
simple scaling behaviour in terms of a renormalised 'time' involving the parameter characterising the
steepness of the potential (i.e. t replaced by nt). We also consider the factors in the pair potential that give
rise to infinitely rapidly decaying short time relaxation in the hard-sphere limit.

Although the hard-sphere fluid has been very successful as a reference fluid for example, in developing
analytical equations of state it has serious deficiencies in accounting for the dynamical relaxation
processes in real systems and the hard-sphere fluid, in fact, is not a good reference fluid for the
viscoelastic aspects of rheology [1 - 2] .
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Phase diagrams of polydisperse van der Waals fluids and interfacial properties

L. Bellier-Castella 1, H. Xu 1, M. Baus 2

1. Département de Physique des Matériaux (UMR 5586 du CNRS), Université¢ Claude Bernard-
Lyonl, 69622 Villeurbanne Cedex, France

2. Physique des Polyméres, Université Libre de Bruxelles, Campus Plaine, CP 223, B-1050 Brussels,
Belgium

The phase behavior of a system composed of spherical particles with a monomodal size distribution is
investigated theoretically within the context of the van der Waals approximation for polydisperse fluids
[1] It is shown how the binodals, spinodals, cloud- and shadow- curves as well as all the (polydispersity
induced) critical points can be obtained for a variety of interaction potentials. The polydispersity induced
modifications of the phase diagram (even for a polydispersity index 7 as small as 7 [ 1.01) should be
observable in some colloidal dispersions. The theory also predicts that for certain thermodynamic states
(e.g. low temperatures and large polydispersities) the ordinary two-phase coexistences become
metastable relative to a fractionation of the system into three phases [2] , reducing hereby the
polydispersity of each of the coexisting phases. Finally, the same vdW description is also used to study
the combined effect of both the polydispersity and the spatial non-uniformity induced by a planar



interface between a low-density fluid phase (enriched in small particles) and a high-density fluid phase
(enriched in large particles). We shall describe the adsorption properties and the surface tension as a
function of the polydispersity and the temperature.
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Polarizability anisotropy relaxation in liquid ethanol

Marco Paolantoni ! | 2, Branka M. Ladanyi !, and Rosario Sergio Cataliotti 2

1. Department of Chemistry, Colorado State University, Fort Collins, Colorado 80523 USA
2. Dipartimento di Chimica, Universita' di Perugia, Via Elce di Sotto 8, 06100, Perugia, Italy

Despite the important role played by ethanol as hydrogen bonding solvent, only very recently computer
simulation studies have been performed in the pure liquid in order to clarify the molecular basis of the
structural and dynamical properties of this compound [1 - 6] . Some of these studies have been focused
on the analysis of the dielectric relaxation spectrum as a function of the temperature [3] , or on the
evaluation of the dynamic wave vector dependent dielectric properties at room temperature [6] . By
contrast, our analysis is devoted to the study of the relaxation of the polarizability anisotropy directly
involved in several spectroscopic techniques such as depolarized Rayleigh scattering and optical Kerr
effect. In this case the interpretation of experimental data requires many assumptions mainly due to the
strong influence of the interaction-induced polarizability that contributes to the overall relaxation on all
time scales.

A molecular dynamics simulation study is performed for ethanol at two different temperatures using the
optimized potentials for liquid simulations (OPLS) [7] and including one internal degree of freedom
corresponding to the torsional motion about the C-O bond. The molecular contribution to the total
polarizability is calculated using a four site version of the Thole model [8] . We include the interaction-
induced contribution to the polarizability using both a center-center and a site-site dipole-induced-dipole
(DID) interaction models. The relaxation of the sum of molecular polarizability anisotropies is due to
orientational and torsional mechanisms that partially contribute also to the relaxation of the interaction-
induced polarizability. So by projecting this component of the interaction-induced polarizability along the
sum of molecular polarizability anisotropies we can separate a collision induced (CI) contribution,
dependent mainly on the translational degrees of freedom [9] .

All the relevant time correlation functions are analyzed in terms of different contributions to the total
relaxation and compared with previous simulations and with experimental data where possible.
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Development of a new all-atom polarisable, flexible interaction potential for water:
Results for clusters, liquid water and various ice polymorphs

Christian J. Burnham and Sotiris S. Xantheas
Environmental Molecular Sciences Laboratory, Pacific Northwest National Laboratory, 906 Battelle
Boulevard, PO Box 999, MS K8-91, Richland, WA 99352, USA

We present the development of a new flexible, all-atom polarizable interaction potential for water that is
parametrized using high quality electronic structure calculations of water clusters. The new model is an
extension of the previously developed [1] model and it is based on smeared Coulombic and dipole dipole
interactions according to Thole [2]. Prominent features of the water dimer potential energy surface and
their relevance in the accurate description of properties such as the second virial coefficient are outlined
and used in the parameterization of the two-body interaction. Many-body effects are included via atomic-
site dipoles and polarizabilities. The effect of intramolecular flexibility is described by an ab-initio
derived monomer potential energy and dipole surface following a scheme that allows for intramolecular
charge transfer that is necessary to reproduce the experimentally deduced features of the dipole moment
surface. The model reproduces the total binding energies of the first few (n = 2-8 ) clusters to within < 0.5
kcal/mol (< 1%) when compared to the MP2 complete basis set limit results, and the temperature
dependence of the second virial coefficient, the liquid radial distribution functions (RDFs) and diffusion
coefficient quite accurately. It furthermore yields accurate lattice parameters and energetics for various
ice polymorphs such as ice Ih, II and XI. In addition, it reproduces the increase in the H-O-H angle from
the gas phase value of 104.52° to the experimentally observed tetrahedral value in ice Ih in contrast to
existing flexible models, which show a decrease. We will further discuss the origin of this effect and its
connection to the use of a "non-linear", with respect to the nuclear displacements, monomer dipole
moment surface.
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A Collapsing Bubble in a Liquid - a Model for Sonoluminescence.

C. Xiao !, D.M.Heyes ! and J.G.Powles 2

1. Department of Chemistry, School of Physics and Chemistry, University of Surrey, Guildford GU2
7XH, UK
2. The Physics Laboratory, The University of Kent at Canterbury

We have carried out the first reported Molecular Dynamics simulation of a collapsing cavity in a liquid
[1]. The simulation shows a series of distinct stages. At one stage copious very hot molecules evaporate



into the cavity. This corresponds to what would be temperatures as high as 6,000K for water, sufficient to
produce sonoluminescence. A statistical mechanical theory (in collaboration with G. Rickayzen) for the
observed behaviour will be described if time permits.
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Hydrolysis Reactions in Supercritical Water: A Computer Simulation Study.
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Hydrolysis reactions are an important class of laboratory chemical reaction that are, at the same time,
ubiquitous in such industrial processes as the production of alcohols and ethers, and the destruction of
waste organic materials. In ambient water, the first stage of these Sy1 reactions corresponds to the

formation of ions from a covalent molecular reactant, followed by the subsequent reaction of the organic
ion to form products. The ionic intermediates are stabilised under these conditions by the strong hydration
afforded by the dense solvent water. At the other extreme, in the gas phase, no such solvent stabilisation
is available, and radicals are the stable dissociated intermediates formed. In supercritical water, the
solvent density, and the corresponding solvating capacity, can be tuned by changing the pressure at
constant temperature above the critical temperature. In this paper, we will present the results of molecular
dynamics simulations which explore how electrostriction, i.e. the effects of density augmentation around
a solute, influence stabilisation of ionic products in the dissociation of t-butyl chloride in supercritical
water at low solvent density. As the solvent density is decreased, the adiabatic reaction free energy
surface approaches the shape observed for the gas phase. These results differ dramatically from those
obtained using a simple Born model approach, which would predict covalent products at much higher
solvent densities.

Solvation in room temperature ionic liquids

C. Hanke, N. Atamas and R. M. Lynden-Bell
Atomistic Simulation Group, School of Mathematics and Physics, The Queen's University, Belfast BT7
INN, UK

Simulations have been performed on dilute solutions of water, methanol, dimethyl ether and propane in
liquid dimethylimidizolium chloride. The solvation properties change as the solute properties vary from
hydrogen bonding through polar to non-polar. The local structure around a non-polar solute is
determined by the packing of the ions whcih try to maintain an optimum ion-ion interaction. At the other
extreme, water and methanol form strongly hydgrogen-bonded complexes with the chloride ions. These
properties are demonstrated by examining energetics, radial distribution functions including the the
ranked neighbour distribution functions of Keyes [1] and the three dimensional local distributions of
Svishchev and Kusalik [2] .

This work has now been extended to mixtures of water and dimethylimidizolium chloride of varying
compositions.
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Surface Tension of the Liquid-Vapour Interface of KI.

Andrés Aguado, Mark Wilson, and Paul A. Madden.
Physical and Theoretical Chemistry Laboratory, University of Oxford. South Parks Road, Oxford OX1
3Qz, UK.

Molecular dynamics simulations in the NVT ensemble are used to calculate the surface tension [ and
study the structural properties of the liquid-vapour interface of a simple molten salt like KI. The focus of
the present study is put in the effect that several terms in the interionic potential and simulation models
have on the calculated surface tension. Specifically, we analyse the dependence of [] on: (a) boundary
conditions employed in the Ewald summations of Coulomb interactions; (b) truncation of dispersion
interactions; (c) inclusion of polarization effects; (d) lateral and perpendicular sizes of the slab employed
in the simulations (finite size effects). Our results show unambiguously that (a) the employment of
vacuum boundary conditions in the direction perpendicular to the interface helps to maintain the
mechanical equilibrium of the interface; (b) an Ewald summation of dispersion interactions is necessary
to avoid substantial truncation effects; (c) polarization tends to decrease [ by significant amounts, and
improves the agreement with experiment; (d) Varying the width of the simulation slab in the interval [
5/3L,3L], with L the lateral length of the simulation cell, has not any effect on the calculated surface
tensions. On the contrary, sizeable finite size corrections emerge upon increasing the lateral dimensions,
which is equivalent to explicitly include capillary waves of increasingly longer wave lengths. In all cases,
a reduction of [| comes with a corresponding increase of the interfacial width. Several structural
indicators like tangential pair distribution functions or structure factors at the interface are compared with
those corresponding to the bulk liquid. The analysis of these indicators points to the presence of
interesting clustering phenomena at the interface, which are the direct consequence of the existence of
capillary waves.

Molecular dynamics studies of the self-assembly of lipids and surfactants

Siewert-Jan Marrink and A. Mark
Dept of Biophysical Chemistry, University of Groningen, Nijenborgh 4, Groningen, 9712 XJ The
Netherlands

The self-assembly of surfactants and lipids into a variety of of possible aggregation states is a complex
process of which the details are poorly understood. Here we report a series of molecular dynamics
simulations in which we observe the spontaneous self-assembly of a variety of lipids and surfactants into
simple micelles, mixed micelles, worm-like micelles or bilayers. The final aggregate type depends on the
chemical structure of the aggregating molecules, which we model in atomic detail. Because we use
detailed models we obtain realistic insights into the time scales of the aggregation processes, and of the
intermediate structures involved.

The Effect of Corrosion Inhibitor Films on Deposition and Adhesion of Paraffin Wax
to Metal Surfaces

M. San-Miguel and P.M. Rodger
Department of Chemistry, University of Warwick, Coventry CV4 7AL UK

Molecular dynamics simulations have been used to study the deposition of alkane waxes onto



representative oil pipeline surfaces, and to determine how the deposition process is modified in the
presence of a corrosion inhibitor coatin  t is shown that the o ide films found on pipeline surfaces do
not act as nucleation sites for wa rowth n the other hand, the additives often used to form a
protective film a ainst corrosion of the pipeline were shown to promote deposition of lon chain al anes
in a manner li el to seed wa formation he use of molecular simulation has been shown to be a viable
and powerful tool for atherin mechanistic information about the interpla between corrosion prevention
and wa formation uch mechanistic information is vital for developin multipurpose additive blends to
control the plethora of undesirable deposition processes that can occur from oil
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is latin t 1 is a widel used anticancer dru  ts mechanism of interaction with cells has

been studied on a molecular level and it is well established, that death of the cell is induced b comple es
of the platinum compound to two ad acent uanine bases hese biadducts are bent and ma react with
some cell proteins, which are not affected b normal tructures of these bent biadducts have been
studied b in solution and b ra diffraction at cr stals, both results are bein si nificantl
different

e studied the bendin mechanism of the duple durin the formation of the biadduct in solution
he oli onucleotide with  basepairs in form of canonical surrounded with water
molecules and counterions was sub ected to molecular d namics simulation usin the
forcefield wurin tra ectories of up to ps a stable bent structure was attained, which resembles to
e perimental data from the solution rather than from the cr stal

he local deformation of the two basepairs occurs on a ver short timescale, whereas the lobal bendin
of the molecule is slowed down b the solution and ta es several hundred ps  he rapid local
deformation induces stress on the h dro en bonds between the two strands, and the force field used
earlier for the bent structure onl had to be ad usted to avoid brea in of these bonds durin the bendin
process

here are several classes of anticancer medicine which contain different t core is latin is a protot pe
for comple es with one tatom bound covalentl to two nei hborin bases urther wor includes the
stud of comple es with two t atoms, connected to in different wa s and phenanthrol ne t
comple es wor in as intercalators without chemical bindin to the which also seem to show
anticancer activit
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he biolo ical importance of stems from the abilit of this molecule to store information within its
base se uence his information is then e pressed throu h interactions between the heli and the
numerous bindin proteins which are able the read the se uence b displa in a hi h affinit
for certain sites but not for others he uestion then arises as to how such proteins are able to reco nise
their bindin sites with such hi h specificit  he heli is almost uniform alon its len th, both in
terms of shape and chemical composition n local se uence dependant structural variation in the




































