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The software cETD is a simple interactive data bank for thermodynamic data on metals and alloys
(www.pearsonhighered.com/bhattacharjee). The program enables the estimation of the temperature-
dependency of thermodynamic properties, such as the excess Gibbs, Helmholtz and Enthalpy, and
the calculated values can also be used in a selection of equations. The software is based upon the
thermodynamic database of the Hultgren group (www.hpclab.de/ProgramDatabase/) for binary
systems and experimental data of ternary alloys added by the author. A number of new
presentations of experimental data is included. Heat capacity simulations are available for
calibration of experimental calorimeters. Values for reactions at different temperatures can also be
calculated. The presentations of the data also include several plots, which can be used for estimation
of thermal conductivity, and the visualization of the thermoelectric properties. The software is based
on the multi-component TAPS concept to cover all types of solutions, including liquid alloys showing
short-range ordering. All the data can be downloaded as text files. The base pairs (i,j) and (k,l) that
are built during the optimization can be deleted or duplicated, as indicated by the corresponding
arrows, in order to maintain thermodynamic equilibrium and to ensure that there are no self-energy
penalties. If interactive extensions are denied (e.g., due to the resource limitations of small personal
computers) or if the user chooses not to consider system extensions, the extension may not be
considered and the rest of the calculation may be performed. The probability of success is indicated
by a bitmap graphic to show the current best extension.
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We have developed an application that allows users to interactively compare the enthalpy and
entropy of reactions. This app is called reMatch, for "Reactant Matching." For each reaction in which

the reMatch application is used, the output includes a two-dimensional matrix showing the
thermodynamic data for all possible reactants, including potential reactants and products. (See

example .) We have developed a collection of software tools to assist students and teachers in their
study of thermodynamics. One of these tools is the ThermoPyramid (http://www.thermopyramid.org),

a Python-based open-source program that generates a thermodynamic prototype pyramid of an
analyzed system. This program is used by teachers and students worldwide to illustrate and analyze

thermodynamic properties of systems. In addition, the ThermoPyramid provides an open access
database of thermodynamic properties of over 10,000 organic molecules. By entering the name of a

molecule into the database, users can instantly find the thermodynamic properties and species in
the ThermoPyramid database. We have developed a collection of user-friendly, interactive, web-

based simulations that allow users to visualize and analyze thermodynamic properties of molecules.
Each simulation is driven by an Open Access database that lists the thermodynamic properties of
over 3,000 compounds. This database is contained within the interactive web simulation called
ThermoStudio (http://thermo.rutgers.edu). To better understand the basis of this invention, it is

worthwhile to give some background. Besides its importance for medicine and biotechnology, copper
is of particular interest for the so-called green chemistry, i.e. chemistry in the sense of reducing the

use of toxic solvents in order to avoid their possible adverse effects on the environment. For this
reason, copper presents itself as a practically inexhaustible resource for the activity-based synthesis
of heterocyclic compounds. For example, the prototypical tin/acid-catalyzed cyclization of carboxylic
acids, which provides access to pyrroloindolines, is effected by the use of copper(II) acetate in glacial

acetic acid. For several centuries, the BZ reaction has served as a paradigm for studying
nonequilibrium kinetics under the influence of an external catalyst. The many orders of magnitude of
time that can be investigated, ranging from a few seconds to minutes in duration, can be accessed
by adjusting the temperature and concentration of the reactants, as well as the rate of flow of the

reactants, respectively. The application of our novel interactive tools to the BZ reaction is
exemplified. Hereby, the essential chemical mechanism of the BZ reaction is investigated through

the use of the FreeNUCLEUS simulation engine. The intrinsic nonequilibrium nature of the BZ
reaction has no predecessor in modern modelling and computation. The flow term is used in the

FreeNUCLEUS software in order to access an order of magnitude faster simulation times than can be
achieved by the traditional methods of the chemical engineering community. We demonstrate the

resulting stochastic behaviour of individual BZ oscillations using both a stochastic and a
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deterministic differentiation, as well as the application of a sample reactive simulation (within the
modified FreeNUCLEUS software). 5ec8ef588b
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