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The gas phase bond dissociation energy of
methylphenols, methoxiphenols, trolox, caffeic
acid and vitamin E were determined by using

mass spectra techniques.
Why is this important?

A large body of phenolic compounds (ArOH)
presents a good antioxidant action towards free
radicals1. The phenolic compounds may transfer
the hydrogen atoms, of the OH group, to the
free radicals rendering them inactive, this being
the most important antioxidant mechanism:

ROO˙ + ArOH ROOH + ArO˙

As a result the antioxidant activity is related
with the OH bond dissociation energy (BDE).

In the future, the presently available database (with more than
30000 compounds and one dozen properties) will be enlarged to
encompass more compounds and specially new and more useful
properties to a large spectrum of users (from the academia,
business and general citizens).

New ways of extracting rare earth elements
from mining, industrial and urban wastes are 

explored by using green ionic liquids. 
Also separation of rare earths among them is
studied by synthesizing new ionic liquids and

changing experimental conditions. 
Why is this important?

Rare earths are classified by the UE as critical 
and strategically metals. They are important to 

a large amount of industrial areas as for 
magnets, screen phosphors, batteries, catalysts.  
Their sources are located mostly in one country, 

China, which makes UE very dependent on it. 
Their presence in effluents could also have 

unknown effects in the environment, so it is 
crucial to define strategies to withdraw them 

from wastes.

During the past 20 years bond dissociation values in
actinide and lanthanide coordination compounds were
measured, bond strenghts in biological relevant molecules
as substituted phenols, chromanol and vitamin E were
determined, formation enthalpies of a variety of salts (from
alkaline metals to lanthanides) were calculated. In addition
to the determination of such values, models were
developed allowing not only the understanding of the
values but affording a prediction capability for unmeasured
compounds.

The determination of these properties is a fundamental science subject, but they are
crucial for almost all the science aspects: enthalpies of formation are essential to
design efficient cycles to clean and secure energy, thermodynamic equilibrium values
are key to environmental studies and circular economy knowledge, bond dissociation
enthalpies are fundamental to drug behaviour and biodistibution studies. Molecular
energetics values are the bricks with which many scientific buildings are built.

Enthalpies of formation and bond
dissociation enthalpies for alcoxides, 

phenolates, tiolates, cyclopentadienils and
other salts of alkaline, alkaline-earth, 

lantahnides, actinides and some transition
metals were measured in solid state or in 
solution. Also data for ionic liquids were

determined for the first time.
Why is this important?

Enthalpies of formation and bond strengths are 
the keys for understand structure of 

compounds, reactivity among them and 
equilibrium in systems.

With these experimental values is possible to 
build a database, correlate those values with 

other properties and design models for 
molecules that provide us with prediction 

capabilities.

Molecular energetics can be described as relating
thermochemical information to structural and reactivity
data in order to acquire a better understanding of nature. A
first keystone to achieve this goal is to know the
thermodynamic stability of molecules, as measured by
standard enthalpies of formation and bond dissociation
enthalpies. These can be related to a variety of properties
as bond lengths and angles, steric and electronic
parameters, rate constants, activation energies, etc. A
second keystone is the energetics of intermolecular
interactions as they can regulate phenomena such as the
dissolution of a solute in a solvent or the structural
organization of molecules in crystals.
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