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Abstract

Chemical energy is the basis of various technologies, and the application of such technologies depends on their
implications. Thus, the primary aim of the study was to understand the implications of different chemical reactions
for energy. In order to develop the study and overall identification of chemical separation through leaching is
described. After that, the lump kinetic model helped to establish the mathematical basis of the process chemical that
emits energy. Similarly, the study identifies different problems that help understand the process of chemical energy
creation. Additionally, the process of generating chemical energy involves a different kind of reaction.
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I. INTRODUCTION

The ability to create and store chemical energy has been an evolutionary process, providing the
base of technological improvement. Moreover, there are reactions that require a strong internal
molecular structure to create a system with multiple usages. Such chemical energy has different
proposed implications in Sanders' models of quantum computation in order to initiate simulation
at a quantum level. Thus, the energy created by a chemical reaction depends strongly on the
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reaction mechanism and the size of the molecules involved. Additionally, such reactions have been

important
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Figure 1: Chemical energy production

Hence, the following study discusses the chemical reactions that directly or indirectly affect the
implications of the energy produced in chemical reactions involving different molecules. To
explain the same lumped model, the study examines chemical energy release, which helps
understand the consistency of energy release for specific chemical reactions 2. Additionally,
secondary method research is used to reach a specific solution regarding the use of energy
generated through chemical reactions, according to the process of energy creation and storage.
Moreover, advances in energy emission experiments and the ability to control molecules have
enabled different approaches to the implications of energy, and additional processes of implication
have been proposed through the experiments [*!,

I1. OBJECTIVES
In order to develop a rational study with fractal data, the following study has been developed using
the following objectives were followed throughout
e To explain the process of energy creation from a chemical reaction
e To explain the process of energy creation using the lumped model for chemical energy
release
To elaborate on the problems of energy chemical reaction impact energy release
To describe different energy-emitting reactions and their implications
To suggest a specific solution in order to reduce the impact of hindrance in the chemical
reaction
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Figure 2: Impact of temperature on chemical energy production

III. METHODOLOGY

Chemical reactions are inherently unpredictable; additionally, the amount of energy released is not
specific. Thus, in order to study chemical reflection impaction, the process of a chemical reaction
and a secondary method of data collection were used; additionally, the data were analysed using
the process of qualitative analysis. The secondary qualitative method of analysis provides verified
information in order to explain a topic ). Thus, using a secondary qualitative method enables a
rationalised study. At the same time, the secondary methods of study help to analyse a wider
spectrum in order to develop reliable results.

IV. CHEMICAL SEPARATION

The process of chemical leaching process is related to the process of energy creation through mass
transfer. In addition, the process of chemical leaching involves different liquids and solids that
help to release energy [*!. Therefore, the chemical leaching process becomes one of the important
aspects in order to use energy from chemically active solids and liquids. Moreover, the solution
used in the process requires being unstable in order to pair with other molecules and produce waste.
On the other hand, such molecules require releasing electrons in the form of energy. Such energy
is used in the process of development [®!,
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Figure 3: Separation of chemicals in energy production

The process of chemical leaching is a process of mass transfer that involves two different phases
of chemical reactors. For instance, chemical leaching involves the solid and liquid phases of
different chemicals, which release energy after the reaction !”). Moreover, the solid phases are a
combination of inert solids and different solutions. On the other hand, salute the reaction of a
chemical process that requires release in the process of reaction. The inert solution remains
unchanged at the end of the reaction as it is not reactive due to the inert molecule having a stable
structure [5]. Thus, the quantity used in the initial phases and the quantity at the end remain
unchanged at the end. For chemical leaching, solvents are chosen in a way that when the solvent
reacts with the solids the solvent enters the solid phases and releases energy. Ty process of
Chemical leaching process is widely used in order to extract ore; however, it is relevant for
understanding energy release for a chemical relationship.

V. LUMP KINETIC MODEL

Development of a Lump kinetic model in order to describe the process, chemical energy
implication, inherently nonlinear lumping techniques is reliable. Additionally, implementing time-
scale separation helps to understand the process of energy formation from chemical reactions.
Moreover, such techniques help to define the invariant manifold for a given transformation in the
state space. For nonlinear lumping, the transformation of the concentration of different molecules
is presented as:

¢"=h(c)

Where the operator of lumping transformation is denoted by h
is expressed as

(171, Thus for a reaction, the network

dc/dt = 1(c;k), c(to) ) co
Where c is the vector of concentration, K is the reaction vector, and the kinetic energy realised is
described as F.
Therefore, after the development of the concentration of different molecules, is above expression
is presented as
dc”/dt = hc[hh (¢” )] f[(hh (c¢")]
Jacobian matrix of h(c) is described as h
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Figure 4: Graph of lump model with temperature
For the chemical reaction, the above expression describes that overall lumped models are in a full
simulation process moreover the development of Different solutions is described according to the
graph. The above graphs describe the energy emission in relation to time that further different
dimensions of the lumped kinetic model [, Thus, the lumped kinetic model is expressed through
an equation of:
{01(y,2),92(y.2),....om(y,2),y1.y2,...,yn"}
For the model expressed in the above equation M is an operation that is mainly founded at the time
of defining transformation for the operator S such that M is expressed as
M= e-S AeS
Therefore, the above operators help to understand the different levels of the kinetic energy release
[11]. Additionally, there are chances of error in such calculation, therefore, the following table
describes the overall percentage of error for the Shrinking core model and Lump model.

The Percentage of Average Error, %

Temperature, K
Shrinking Core Model Lump Model

303 196.97 51.35
333 108.89 29.39
358 119.74 40.09
The average value 141.86 40.28

Figure 5: Separation of chemicals in energy production
(Source: 9)

From the table, it can be seen that the error percentage in the Lump model is low hence; the lumped
model becomes an improved module in order to describe the process of chemical energy creation.
Moreover, due to the presence of different time expressions, the lumped model defines different
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levels of energy creation. Thus, a mathematical expression is possibly present in order to describe
the reaction

VI. STEPS OF CHEMICAL ENERGY CREATION

The process of chemical energy creation mainly has 5 steps that completely describe the process
of creation. Mostly, the exothermic reactions are responsible for producing energy-forming
reactions ®. The initial phase of a chemical reaction is synthesis. Additionally, there are
decomposition, single replacement, combustion and double replacement reactions, which help
create energy.

A. Synthesis reaction

A synthesis reaction is described as a reaction that occurs at the time of interaction with each
other. Additionally, such a reaction formulates a completely new molecule %, Such newly
formulated molecules might or might not be reactive. The reactive nature of a molecule completely
depends on the last lone pair of electrons. Additionally, a reactive end product initiates further
reactions, thus a chain of reactions that releases energy is possible with a synthesis reaction.!'”].
Thus, the method of a Synthesis reaction is used in such cases that require a high level of energy.
B. Decomposition reaction

A decomposition reaction is one of the common types of reaction that occurs around us, such as
the breakdown of NaCl in order to formulate a separate molecule of sodium and chlorine as shown
in the figure below ', Similarly, the breakdown of water in order to form hydrogen and oxygen
is an example of a decomposition reaction. Most of the energy in the decomposing reaction is used
in the breaking of a molecule, hence emitting a molecule in the form of energy. Such a reaction
requires energy in order to separate molecules '?. Thus, such reactions are endothermic and have
no specific use in energy production.

AB—Pp A+B

Figure 6: Synthesis reaction
(Source: 12)
C. Combustion reaction
Combustion is one of the most common reactions that produces a vast amount of energy. In such
a reaction, the combustion of an element produces a vast amount of energy that can be further
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transmitted for use. For example, the combustion of methanol or wood alcohol produces energy
due to a chemical reaction between methanol and oxygen
2CH30H + 302 — 4H20 +2CO02
On the other hand, combustion of methane is one of the most common combustion reactions that
produces water and carbon dioxide, as shown in the reaction below.

CH4 +202 — 2H20 + CO2

Additionally, such a reaction produces energy 3. Such a reaction produces a vast amount of
energy; however, the product of such a reaction is one of the downsides of the Combustion
reaction.

Type of Reaction Definition * Equation

Two or more elements or

Sonii compounds combine to A+B - AB

. make a more complex 000
substance

AB—A+B

Compounds break down

Ded siti g
chpesition into simpler substances W-0:0

. Occurswhenoneelement | AR+ (' AC + B
Single replaces another one in a

Replacement compound ' + O i “+ .

Occurs when different AB+ CD— AC + BD|
atoms in two different

compounds trade places .Jrnﬂ “+ C'

Double
Replacement

Figure 7: Different reactions of chemicals in energy production

D. Single replacement reaction

For understanding a single replacement reaction, it can be said that such a reaction replaces one
element in order to create energy. For such a reaction, the initial elements are always fresh elements
that further react to form a new element. For instance:

AB(aq)+C—A+CB(aq)

For the above-mentioned reaction, the C and A are pure elements
E. Double replacement reaction

[18]

A double replacement reaction involves two molecules to form an element. Such a reaction is
endothermic, hence no external energy is produced in the process . For instance:

AB+CD — AD+CB
Therefore, from the above discussion, it can be understood that synthesis and combustion
reactions are one of the most important reactions in order to produce chemical energy that can be
further implemented.
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power genaration

Figure8: Waste to energy transformation

VII. PROBLEM STATEMENT

At the time of the study, the lumped model was described in the form of a mathematical reaction.
Therefore, different scopes are viewed according to different variables. It was found that energy
creation is directly dependent on the process of homogeneous elements; therefore, the wrong
choice of element hinders the process of energy creation ['). On the other hand, it was found that
there are different reactions which produced different amounts of energy, the production of energy
is directly dependent on the process of reaction [!”). Thus, one of the major issues for a chemical
process energy creation is related to the elements and the process. In order to eliminate any
hindrance, the element process and time required should be appropriate.

Sectoral applica b'r'|i'ty
chemical energy storage options
Power Heat
Fuel storage
(tanks)
Gas storage
O (caverns, aquifers)
Mobility

Figure 9: Process of chemical energy storage
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CONCLUSION

In order to present an overall understanding of the process of energy creation, the application of
different chemical reactions for energy extraction is described. In order to explain the changes
according to time, the lump model of reaction is described in the study. Thus, chemical reactions
affecting the application of chemical energy are presented in the study. At the same time, a
mathematical presentation of the lump model is provided.
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