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The Relation of the Electron into a Water Solution

This enables physical changes that alters the fundamental nature of the material. This 
type of change is called an electrochemical change.
 
The electron is one of the most fundamental and most important of elementary 
particles. The electron is also one of the few elementary particles that is stable, meaning 
it can exist by itself for a long period of time. Most other elementary particles can exist 
independently for only a fraction of a second. 

Electrons are among the smallest of all elementary particles and have no detectable 
shape or structure. At the same time, they do have a property that scientists can 
measure called spin, or intrinsic angular momentum. An electron’s spin makes it act as a 
tiny magnet. Electrons can spin clockwise or counterclockwise. 

Electrical currents low-voltage ion: When an ion, which is an electrically charged atom, 
is introduced into an aqueous solution containing salts, it will generate a chemical 
reaction that produce electrical effects and the chemical phenomena that are caused by 
the action of currents or voltages. Their molecules become dissociated into positively 
and negatively charged components, which have the property of conducting electric 
current.
 
All chemical changes involve a regrouping or readjustment of the electrons in the 
reacting substances; hence all such changes may be said to be electrical in character. 
To produce an electrical current from a chemical reaction, it is necessary to have 
a reducible substance, that is, a substance that can gain electrons easily; and an 
oxidizable substance, one that can give up electrons easily. A reaction of this kind can be 
understood from the operation of a simple type of electrochemical effect.
 
Ions 
 
Water’s chemical nature causes the splitting of many molecules and form electrically 
charged particles called ions. An ion can be defined as an electrically charged atom 
or group of atoms in solution. Reactions in aqueous solutions are usually metathesis 
reactions. Metathesis reactions are another term for double-displacement; that is, when 
a cation displaces to form an ionic bond with the other anion. The cation bonded with 
the later anion will dissociate and bond with the other anion. There are two types of 
ions. One charged negative and one positive. Two of the most commonly occurring ions 
in natural waters are calcium and magnesium. Both are positively charged ions, called 
cations, and each carries two unit charges. The other negatively charged ions are called 
anions. 
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When a molecule dissociates (ionizes) in water, the total charge before and after the 
reaction must be the same. This condition is called electroneutrality. The sum of the 
positive charges equals the sum of the negative charges. Water treatment uses this 
principle to change the chemical nature of a particular water supply. By acquiring or 
reacquiring a negative charge, colloidal substances such as silica, alumina and rust 
particles remain in suspension instead of becoming absorbed into calcium, magnesium 
and iron ions. The acquisition of the negative charge also causes these colloidal 
substances to be repelled from these ions in the flowing water. This separation inhibits 
the hardness effects of these ions -- hardness in water is always due to the presence of 
Ca2+, Mg2+ and/or Fe2+ ions. 

Atoms tend to form stable compounds by shifting their electronic structure. This is 
called valence bonding. An element’s valance number tells how many of its electrons 
participate in forming a compound. An atom’s valence electrons are those occurring 
beyond the last filled orbit (free electrons). These may participate in a chemical reaction. 
In a compound which is composed of two elements, one element will “give up” a free 
electron to another element and develop a positive charge.
 
The element accepting an electron will develop a negative charge. These charged atoms 
are called ions. In 1884, the Swedish chemist Arrhenius studied the fact that certain 
substances which dissolve in distilled water make it a good conductor of electricity, 
while other substances do not increase its conductivity. To explain the mechanism by 
which these substances conduct electrical current, he proposed his theory of ionization 
in 1887. He suggested that when certain substances (later called electrolytes) dissolve 
in water, they form electrically charged particles called “ions.” Further, because the 
solution as a whole is electrically neutral, he assumed the existence of two types of ions, 
one charged positively and the other charged negatively.

An ion can be defined as an electrically charged atom or group of atoms in solution. 
Positively charged ions are called “cations” because they migrate to the cathode, 
or negative electrode, when a current of electricity is passed through the solution. 
Negatively charged ions are called “anions” because they migrate to the anode or 
positive electrode. The word “ion,” derived from the Greek, means “to go” or “to 
wander.” 

When sodium chloride (table salt) is dissolved in water, each molecule that is ionized 
produces two ions, a sodium ion with a single positive charge and a chloride ion with a 
single negative charge. 

Na+ + Cl- = NaCI 
Sodium Ion + Chloride Ion = Sodium Chloride Molecular 
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Cations
Calcium ..................... Ca++ 
Magnesium ................ Mg++ 
Sodium ...................... Na+ 
Iron .............................Fe++ 
Manganese ............... Mn++ 

Anions
Bicarbonate .............. HCO3- 
Chloride .................... Cl-
Sulfate ...................... SO42-

Nitrate ....................... NO3- 
Carbonate ................. CO32-

The electrical charge of an ion with a single nucleus is due to the gain or loss of one or 
more electrons. Several of these simple ions may combine into groups, which then have 
a charge which is the sum of the charges of the simple ions in the group. The loss or gain 
occurs during chemical reactions in which electrons are transferred from one atom to 
other. In many compounds the ions are equally attracted to each other in all directions. 
While there is no pairing of ions as such, there is one positive ion for each negative ion.

 

 

The above sketch gives an indication of one of many types of arrangements of ions 
attracted in all directions to ions of the opposite charge.
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Sidon Integro™ Action

In water in a solid state (e.g., ice), the molecules and ions therein are held in a relatively 
rigid pattern. But in a liquid state, this structure becomes a dynamic, whirling, chaotic 
dance in which groups of molecules and ions in the solution take turns whirling about 
one another, breaking their bonds, and finding new groups with which to partner. As 
the water rushes through the Integro™, the pattern becomes more frenetic and electron 
orbits and associated bonding undergo increased perturbation and stresses because the 
Integro™’s proprietary technology induces additional electrons into the water solution.

Addition of Electrons to the Water Solution and Their Effects on Scale
As the water passes through the Integro™, the electrons being induced into the water 
solution displace some already captured ions such as CO3

2-, HCO3-, SO4
2- and OCI- 

during the turbulent orbiting of the various electrons. This allows the “displaced” 
electrons to become “free electrons” in the solution. Ions or colloids such as Ca2+ and 
Mg2+ free themselves of CO3

2-, SO4
2- and HCO3- by capturing these “free electrons”. Once 

freed Ca2+ and Mg2+ assume their neutral atomic structures (Ca0 and Mg0) and break 
away from their ionic bonds while in solution or from lattice scale bonds in cases where 
they are in solid precipitated or scale form. The increased electron count in the water 
also inhibits the breakdown of the bicarbonate ion into H + and CO3

2- when water is 
heated or when alkalinity reaches levels above pH 8.4.

By acquiring or reacquiring a negative charge, colloidal substances such as silica, 
alumina and rust particles remain in suspension instead of becoming absorbed into 
calcium, magnesium and iron ions. The acquisition of the negative charge also causes 
these colloidal substances to be repelled from these ions in the flowing water. This 
separation inhibits the hardness effects of these ions -- hardness in water is always due 
to the presence of Ca2+, Mg2+ and/or Fe2+ ions.
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