Introducing Materials Studio

Materials Studio products target specific research areas
with applications across diverse materials-based industries

Etc. Polymers e« Catalysis e« Crystallization < Solid State
Pharmaceuticals
Electronics
Personal Care
Petrochems

Chemicals Specify Design Synthesize  Analyze Scale-up Deliver

-

A common environment enables communication and
sharing of data, info, knowledge through the R&D value chain
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MS Modeling

Expert-level modeling and
simulation for materials
research in an easy-to-learn
yet powerful PC-based
environment

MS Matinformatics
Data, information, and
knowledge management for
the chemical process
industries
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Modelling techniques unified in a software environment :
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Materials Visualizer

e Atom Volumes

Molecules and 3D structures
e Atom numbering

o Study table (spreadsheet)
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Materials Studio Projects

BN Exploring - Materials Studio Projects
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- easily maintained

e Projects can be shared
- shared disks
- zip and mail
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MS Modeling: A Complete Range of Methods

Time
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The Materials Modeling Environment

e Quantum Mechanics:

- DMol3 - ab initio QM simulation and analysis for
Molecular and solid state

- CASTEP - ab initio QM simulation and analysis
for solid state

- VAMP - semi-empirical quantum chemistry for
molecules and nanoclusters

6

accelrys



MS Modeling: A Complete Range of Methods

Time
Bulk ScI

Seconds

Finite element

Microseconds analysis

Nanoseconds Self-organized nanostructure

Quantu . . 7R Molecular structure of polymer
Picoseconds - - /

Electronic structure of methane

Femtoseconds

P Distance

1nm 10nm 100nm 1 micron

MATERIALS
a2l STUDIO $accelrys




The Materials Modeling Environment

Materials Studio™

Atomistic:

[R——

- Discover - simulation engine with analysis

- COMPASS - Forcefield for simulation of condensed phase «, ceerre

- Amorphous Cell - Modeling and analysis of bulk amorphous systems
- Equilibria - Determination of phase diagrams and other thermodynamic data

- Forcite (Forcite+) - Minimizaton and dynamics covering the full periodic
table
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The Materials Modeling Environment

e Crystallisation and Growth:
- Reflex - Powder diffraction simulation and analysis

- Reflex Plus - For complete structure solution from
powder diffraction data

- Morphology - Crystal Morphology Prediction
from structure data

- Polymorph Predictor - Prediction of
polymorphs from molecular structure data

6
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MS Modeling: A Complete Range of Methods
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The Materials Modeling Environment
Materials Studio™

e Mesoscale:

- MesoDyn - a dynamic simulation method for studying the long length

and time behavior of complex fluid systems, including polymer melts and
blends

- DPD - (Dissipative Particle Dynamics) is a state of the art mesoscale
simulation method for the study of complex fluids
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]
The Materials Studio Environment
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ChemCorp Research Report

— | Catalysis & Separations Modeling Project

Right: Molecular graphics image of one of
the zeolites from the study. Note the
channel structsre. Check the repors web
Ppage to download models of these that you
can view using Materials Studio on your
£C.

Client PC

This report details our modeling work on a range of silicate systems, deseribing the
methodologies adopted by the Project Team and presenting the tesults of our work,

agents, determining their specificity towards molecules that are of critical importance in a
sumber ofkey ChemCorp reactions. The starting point was the known structures of a

ranoe of zeolite taken from the cornorate structire database and other sonrres These
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We wished to characterize the potential of these systems as catalysts and separating 5
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UNIX server: runs T 7
CASTEP, DMol3,
Discover,

MesoDyn...

Linux server: runs
CASTEP, DMol3,
Discover,
MesoDyn...

Windows server:
runs CASTEP,

Mesodyme $accelrys
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The Client-Server Architecture
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Non-graphical server

ag=T
e« CPU intensive tasks
- Discover, Amorphous Cell, Equilibria, DMol3, CASTEP, Powder Solve
- Windows NT4, SP4 and above, 2000, XP " use existing SGI
- Linux Redhat 6.0 and above hardware

e Multiple jobs on multiple servers

Compaq Tru64

SMP/MPI for certain codes

Intel partner ISV for Itanium

e Doesn’t tie up client like Cerius?
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