
�������� ��	
���
��

Critical evaluation of dipolar, acid-base and charge interactions I. Electron
displacement within and between molecules, liquids and semiconductors

Jarl B. Rosenholm

PII: S0001-8686(16)30381-5
DOI: doi:10.1016/j.cis.2017.06.004
Reference: CIS 1775

To appear in: Advances in Colloid and Interface Science

Please cite this article as: Rosenholm Jarl B., Critical evaluation of dipolar,
acid-base and charge interactions I. Electron displacement within and between
molecules, liquids and semiconductors, Advances in Colloid and Interface Science (2017),
doi:10.1016/j.cis.2017.06.004

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.cis.2017.06.004
http://dx.doi.org/10.1016/j.cis.2017.06.004


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 

 

Critical evaluation of dipolar, acid-base and charge interactions 

I. Electron displacement within and between molecules, liquids and semiconductors 

 

Jarl B. Rosenholm 

Center of Excellence for Functional Materials 

Laboratory of Physical Chemistry at Åbo Akademi University, Finland 

 

 

 

Abstract 

 

Specific dipolar, acid-base and charge interactions involve electron displacements. For atoms, 

single bonds and molecules electron displacement is characterized by electronic potential, 

absolute hardness, electronegativity and electron gap. In addition dissociation, bonding, 

atomization, formation, ionization, affinity and lattice enthalpies are required to quantify the 

electron displacement in solids. Semiconductors are characterized by valence and conduction 

band energies, electron gaps and average Fermi energies which in turn determine Galvani 

potentials of the bulk, space charge layer and surface states. Electron displacement due to 

interaction between (probe) molecules, liquids and solids are characterized by parameters 

such as Hamaker constant, solubility parameter, exchange energy density, surface tension, 

work of adhesion and immersion. They are determined from permittivity, refractive index, 

enthalpy of vaporization, molar volume, surface pressure and contact angle. Moreover, acidic 

and basic probes may form adducts which are adsorbed on target substrates in order to 

establish an indirect measure of polarity, acidity, basicity or hydrogen bonding. Acidic 

acceptor numbers (AN), basic donor numbers (DN), acidic and basic “electrostatic” (E) and 

“covalent” (C) parameters determined by enthalpy of adduct formation are considered as 

general acid-base scales. However, the formal grounds for assignments as dispersive, Lifshitz-

van der Waals, polar, acid, base and hydrogen bond interactions are inconsistent. Although 

correlations are found no of the parameters are mutually fully compatible and moreover the 

enthalpies of acid-base interaction do not correspond to free energies. In this review the 

foundations of different acid-base parameters relating to electron displacement within and 

between (probe) molecules, liquids and (semiconducting) solids are thoroughly investigated 

and their mutual relationships are evaluated.  
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