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Abstract: The background typically involved regulator control loops in cells for distribution of atoms. Ceramics due to their
surface integrity are challenging to alter the external parts regions. This produced supply of ions from one end to another. The
objective of the research was to develop a method of resurfacing of ceramics inch by inch with formation and accuracy of the
design. The method consisted of configuring a cathode and anode for ionic transfer of important unique properties from a
material to another within a solution. The results showed a high surface integrity. This had a high adhesion between the grains of
the anode from the cathode. Therefore, was an improvement of conventional techniques of development of ceramics. The ionic
plating used less consumption of resources and at lower work done and greenhouse gas emissions to the surrounding
environment. This was a more useful and works well with the development of ceramics. To produce a high quality to the initial
material. It concluded this design could use a connected loop to produce the deposition of atoms of another element (rare) unto a
ceramic surface. To ensure improved properties such as wear resistance, high detail appearance and ergonomic use. These used

in a product in the industry.
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1. Introduction

Ion plating was a new method of deposition of atoms of
special properties unto another surface [3]. The solute of both
materials known as anode and cathode placed in a solution [4].
Usually spraying lacked the adhesive properties. To ensure a
lasting surface finish [5]. The cathode has a positive valence
level while the anode has a negative [6]. The solution transmits
the ions which are free atoms unto the anodes surface [7].

A ceramic material is a solid material comprising an
inorganic compound and cations. This makes it ideal for
ionic plating etc. earthenware, porcelain, and brick. Carbon
and silicon were ceramics. These materials can withstand
erosion in caustic environments. This research was an
improvement on traditional ceramics.

1.1. Properties of Ceramic

Ceramics have localized density variations, grain size
distribution, porosity which were correlated with its
properties. There was an existing method known as
ceramography the preparation and evaluation of ceramic
structures [1]. Ceramics are inorganic solids. The material
under compression can withstand loads of 1000 to 4000MPa.

Ceramics have covalent and ionic bonds making these
optimal for the process in this article.

1.2. Production of Ceramics

Production methods of ceramics used particles developed
to the desired shape and properties. The method required
forming the using high pressures. Therefore, this can make
ceramics costly due to the purity of the materials. Ceramics
were inert and does not corrode or have reactions the [1]. The
ceramics required large-scale assessment design known as
sampling minimized the testing procedure [2].

Ceramics developed in a chlorination reactor designed
each of cylindrical shaped graphite anodes and cathodes. A
set of experiments performed in the laboratory applied low
densities. The highest chlorine concentration was 0.75mg/1 at
ion densities. It observed the increase in ionic densities had a
corresponding decrease of conversion of chloride a rate of
57.3% for a time of 30minutes. There was a change in pH
after the reaction which can be based on ions produced at the
cathode with protons at the anode [10].

1.3. Cathode and Anode

An anode of a device was where the ions from in from
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outside [11]. A cathode was where the particles flow out. The
convention used states the ions was positive flow [12-15].
The particles flowing was the same as lowing out. The ions
move in the direction opposite to the flow.

Ions flow in the direction of the ions. This occurs not
based on the cell or device type. Ionic plating was where ions
reduced from the solution from the cathode. Materials plate
attached to form part of the cathode in the solution [1].

1.4. Plating

This was a surface covering where an ion deposited on a
material. This performed years go. Plating for corrosion

inhibition, improvement of solderability and carrying capacity.

In plating ionic material supplied with particles from a
non-ionic exterior on a substrate [8].

Ceramic plate performs as a filter of plating solution,
undesirable reactions at anode surface separated from the
solution. The effects using the porous ceramic plate resulted in
improvement of ionic plating such as density within the
material, transfer capability and stability of plating.

Impedance Spectroscopy evaluated the ion transfer
resistance and ionic diffusion resistance before and after long
term supply. The transfer coefficient calculated to determine
the rate and transfer capability.

2. Method and Materials

2.1. Participants

Plating designs for three scenarios of cathode and anode
shaft radii [5]. In the first instance the cathode radius was half
the size of the anode, second instance the same size and third
the cathode was twice the diameter [5]. To illustrate the
plating performance using centripetal rate of transfer
according to the equation:

v = wr,

The w describes the vortices transfer of the solution and was
common in both situations.
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2
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2.2. Assessments and Measures

Using a spectrometer, the change in diameter of the anode
measured after the plating [11]. This was to ascertain the
quality of the surface finish because of the transfer [4]. The
cell count was to obtain the disparity of the ions transferred
when there was a connection in the loop. This suggested in the
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results sections. To illustrate the effect of change in starting
diameter to final size of the anode.

2.2.1. EFM Spectroscopy

This was an apparatus used for obtaining the change in cell
count and hence structure of the anode after plating process.
This scans the external layer of the surface to obtain findings
on the efficiency and durability of the ion transfer to the anode
ceramic. This provided as supplementary material for
replication of test.

2.2.2. Cell Count

This was the number of cells external to the ceramic surface.
It was important to note that a high concentration of atoms on
the valence. Can produce a lower adhesion. Therefore, a much
lesser and refined surface finish. The larger the atoms on the
valence level the greater the durability.

2.2.3. Cell Structure

This can either be amorphous, crystalline, or
semi-crystalline. Both the latter have refined grains with
lower spacing between the valence levels. The amorphous
was irregular in structure. Therefore, provided a higher
adhesion since atoms displaced without loss of ions from the
valence level.

3. Background
3.1. Adhesion

When the grains on the ceramic anode exceed a level. Then
corrosion can occur due to the atmosphere or contamination
by surrounding elements. This can produce degradation and
propagation of defects beyond the outer plated layer. This
avoided to prevent wastage and enhance the properties of the
ceramic.

3.2. Irregularity of Surface

This is the standard deviation about the average height of
the cell structure. It recommended for this to be high to
prompt displacement and reduced corrosion. A surface with
high irregularity was amorphous while low was crystalline.
The latter replicated at a constant interval between cells or
ions transferred from the atoms of the cathode (rare element)
by the process. This produced a static pressure which does
not change with time of use of the ceramic.

4. Results and Discussion

4.1. Adhesion

Spectroscopy scans showed three different structures
namely crystalline (first instance), semi-crystalline (2nd
instance) and amorphous (third instance). The illustration 2
shows each instance of the ceramic anodes.

4.2. Standard Statistics (Average, Mode, Median)

Each cathode was used to derive standard statistics



Advances 2022; 3(2): 38-41 40

inference of the cell count. To obtain which exceeded the
allowable valence for adhesion to the cathode. Table 1
showed the mean, mode and median for each instance.

Table 1. Standard Statistics of Cathode and Anode Transfer.

describe the standard deviation. This would suggest the
irregularity and the type of cell structure of the sample’s
development of the test process.

Table 2. Performance Statistics of Cathode and Anode Transfer.

Statistics Average Median Mode Statistics Standard Deviation Percentage
1st Instance 819 845 884 1st Instance 148 18.0
2nd Instance 829 867 884 2nd Instance 152 18.3
3rd Instance 840 874 909 3rd Instance 154 18.3

4.3. Standard Deviation

Each ceramic cathode spectroscopy scan was used to

From the statistics the equation of state used to derive the
cell count and structure from the diameter was derived in
illustration 3.

Table 3. Descriptive statistics of Cathode and Anode Transfer.

Correlation Cell Count Cell Structure

Irregularity

Covariance Cell Count Cell Structure

Diameter 0.0275 -0.189 287

Diameter 0.222 -0.444

Cell Count =0.0275 (Diameter)2 + 0.222 (Diameter) +287
Cell Structure = -0.189 (Diameter)2 + -0.444 (Diameter) + 287
Where diameter is in millimetres.

Therefore, as diameter of the cathode was increased the number of cells rise with this change. Whereas when the diameter of the cathode increased the cell

structure became more refined, regular and grains reduced with each sample.
Net Balance= 0.086 (Diameter)2 - 0.222 (Diameter) + 287

For stability the net balance should be equal to unity (1). This ensures a regular and stable structure without loss of adhesion to the ceramic.

The spectroscopy showed the ion plating had different
structures. Therefore, each phase contained special properties
[3]. The accuracy was higher for amorphous structures with
higher standard deviation compared to with lower with
crystalline and semi-crystalline structures spraying and had
higher adhesive properties. This produced a more lasting
surface finish [5].

5. Conclusion

The research yielded interesting findings on cell structure
and cell count dependency on the diameter of the cathode. As
the diameter increased the cells were more but became more
refined in the process. The solution optimized the process of
distribution of the rare element (cathode) on the ceramic
(anode). To produce a net balance of cells and structure to resist
corrosion and ensure adhesion to the surface of the material.
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