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Introduction

In nature, interfacial charge formation is
known as a ubiquitous phenomenon.
Fundamental mechanism of interfacial charge
formation related with its
Researchers have been attracted for charge
formation development of appropriate models.
In our research, we studied charge formation at
the molecular level by using computational and
analytical methods.

Dissimilar processes have been involved in
interface charge. It is caused by substitution,
desorption or adsorption of lattice ions. In case of
solid surfaces, ionization of functional groups
was responsible for interface charge [1]. This
phenomenon also observed in case of aqueous
solutions [2-9].

identification.

Experimental

Faraday’s law utilized for synthesis of H30+.
Two electrodes or plates were supplied, made up
with stainless steel, leads to hydrogen and
oxygen ions dissociation. Negatively charged
electrode (cathode) deposited hydrogen while
positively charged electrode oxygen (anode)
deposited oxygen. In calculation of faraday
efficiency, hydrogen generation is twice than that
of oxygen in moles.

Raman measurements

A Renishaw micro-Raman system was used
for the acquisition of Raman spectra with a
grating of 1800/500 g/mm-!. He-Ne 633 nm
laser was utilized for the source of excitation on
the sample with a power of 70 pW. A working
distance of 8 mm, a numerical aperture of 0.55
and a 10x objective (Olympus) lens were

employed for recording Raman spectra with 2-
10 s acquisition time. A scanning area of 30 pm x
30 um was applied to avoid laser damage to
water.

Results and discussions

As mentioned above, we studied the
electronic properties, stability and reactivity of
Zonisamide in our previous article. We showed
the B3LYP/6-311++G(d,p) basis set of theory is
the best computational method to study this
compound and its analogues [19]. So, this
computational method will be used to optimize
our new designed compounds. Scheme 1 shows
the molecular structure of the novel designed
molecules.

Water has been considered as most essential
component in living world. Some unusual and
significant properties are involved in water such
as its physical properties, chemical properties,
solvent potency, hydrogen bonds forming ability
and amphoteric natures [10]. Biologists proved
that life’s molecular components development
related with water. This helps to our research
that H30* will serve as a better option for the
surface of water. In neighboring water molecules,
three hydrogen donor bonds formed. Oxygen
atom kept the positive charge and became
hydrophobic. From this whole process, H30*
proved as an amphiphilic nature [10]. Infrared
data provided in Figure 2, and it is having 95.62%
similarity with sodium hypochlorite. Sodium
hypochlorite is widely known as bleaching agent.

In this way, presence of oxygen atom at
outermost, H30+
encouraged by reduced hydrogen-bond capacity
[11].

surface accumulation

Figure 1. Schematic
illustration of H30+*
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Hydrogen-bond capacity have important
role in biomolecular hydration at hydrophobic
surfaces. We expected that dissociation of
protonable  residues
hydrophobic patches. After this, stabilization of
hydrophobic species occurred and H30+ showed
surfactant behavior [12]. O-H scissoring, C-H

shifted near to

stretching and O-H stretching were
demonstrated in Figure 3.
To Dbetter understand the electronic

processes taking place at the water interface, an
empirical model was developed through first-
principles calculations. We wused density
functional theory (DFT) (implemented in the
QUANTUM ESPRESSO simulation package) [13]
to simulate the charge transfer mechanism.
Generalized gradient approximation (GGA) was
used to exchange the correlation energy of
electrons [14] and ultra-soft pseudopotentials
[15] to represent the interaction between ionic
cores and valence electrons. Plane wave basis
was used with an energy cut off of 240 Ry.
Suitable grid mesh was used for Brillouin zone
(BZ) sample integration [16].

Conclusion

Ultimately, proton transport facilitated by
H30* ion was derived from water molecules.
This process continued from one molecule to
another molecule. Diffusion of specific proton
does not occurred throughout the water
medium. Cooperative transfer of protons
demonstrated successive molecules.
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