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Abstract

The difficulty of scientific investigation stems from the need to first analyze and establish the
irrationality of preexisting theories. However, unreasonable scientific theories might serve as a
shield for one another. The most challenging task in scientific research is to question two or
more scientific theories simultaneously and uncover their unreasonable aspects. When studying
the origin of life, entropy of the system is commonly used to determine how far from the
equilibrium state and how disordered the system is. It is a misunderstood fact that the final state
of thermodynamic equilibrium is not always the maximum degree of disorder in a system.
Starting with the second law of thermodynamics, we redefine entropy: entropy is solely a
measure of how far from equilibrium a system is, and when it reaches equilibrium, the value of
entropy is the highest. Here, the population standard division ¢ is employed for the calculation.
As the value of o increases, the system moves further from its equilibrium state, resulting in a
decrease in entropy. We consider living organism as a thermodynamically unbalanced system,
which act as driving force to exchange matter and energy with the outside world, thereby
maintaining this thermodynamically unbalanced state or moving itself further away from the
balance. Our goal is to build a metabolic model of this organism. Going back to our starting
point, we find that the activity of catalysts in homogeneous catalytic reactions is dependent on
concentration. Our assumption is that in homogeneous catalytic reactions, the individual
catalyst molecule does not have catalytic activity. The thermodynamic imbalance of the
organism itself is thought to be reflected in the unequal internal energy (thermal energy) of its
biomolecules. Our understanding of homogeneous catalysis theory has enabled us to establish a
model of organism’s metabolism, explain what life is, and explore the origin of soul and life.
Keywords: what is life; catalysis; entropy; second law of thermodynamics.

The relationship between the second law of thermodynamics and life
There are many differences between living matter and non-living matter, which we
can easily judge and distinguish [1]. The most significant aspect of living matter is its
ability to undergo metabolism, which differs from that of non-living matter. But what
is life [2-4]? What does metabolism mean [5]? We still don’t have a complete
understanding of the nature of life. Here, we aim to establish the simplest model of
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life by understanding the second law of thermodynamics [6-8]. The cell is regarded as
the smallest unit of life, and a single cell is a form of life. Therefore, our model of life
is considered the simplest model of cellular metabolism.

The second law of thermodynamics states that in isolated systems in a spontaneous
state, thermal energy is always transferred from the high-temperature part to the
low-temperature part, resulting in thermodynamic equilibrium. The thermodynamic
equilibrium state has the highest entropy value as it approaches the equilibrium state
[9]. Life can be viewed as a system that stands in opposition to the second law of
thermodynamics. First, life is a system that has not yet reached thermodynamic
equilibrium. Second, life activities, or metabolism, essentially aim to maintain this
thermodynamic imbalance or continue to evolve away from equilibrium. Third, once
it reaches thermodynamic equilibrium, life will come to an end.

Our aim is to develop a model that has a thermodynamically unbalanced initial state.
If this model is moving towards thermodynamic equilibrium, it indicates that the
system is coming close to death. On the contrary, if the system moves away from
thermodynamic equilibrium, or in a direction of entropy decrease, it indicates that the
system has obvious life characteristics and is currently in an alive state, and this
evolution is called metabolism.

We first create a model of a high energy bloc based on volatilization before
constructing a model of life.

Volatilization assumption: building a high-energy bloc model

There are many amazing creatures and phenomena in nature; the only thing missing is
discovery. The phenomenon of liquids evaporating is truly remarkable. Even when the
temperature is at room level (25 °C) or lower, water molecules in a glass of water still
manage to evaporate from the water’s surface into the air occasionally. It is
anticipated that the kinetic energy of the water molecules that evaporate from the
surface into the air will be greater than the average kinetic energy of the water
molecules presents in the glass. The collision of water molecules with varying kinetic
energy levels occurs constantly, leading to the exchange of energy with the
surroundings. As a result, water molecules with greater kinetic energy are consistently
generated and subsequently evaporate into the atmosphere.

Objects with high temperatures will transfer heat to objects with low temperatures as
per the second law of thermodynamics. The law of conservation of energy states that
objects with high kinetic energy will lose kinetic energy over time during collisions,
whereas objects with low kinetic energy will gain kinetic energy during collisions,
and their kinetic energy will eventually equalize. As a result, we can deduce that the
water molecules in this glass of water with the higher kinetic energy will gradually
lose kinetic energy due to collisions with other water molecules that have lower
kinetic energy. But the opposite phenomenon is called volatilization [10]. This glass
of water will perpetually generate water molecules possessing kinetic energy
significantly exceeding the average kinetic energy of the molecules contained within
the glass, as illustrated in Figure 1. Eventually, these molecules will escape from the
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water's surface into the surrounding atmosphere. Stated differently, volatilization is
nonexistent in accordance with the second law of thermodynamics.
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Figure 1. Volatilization of water

Regretfully, the volatilization phenomenon mentioned above has not yet been
explained in any literature. We are trying to establish a model that will account for the
phenomenon of volatilization. We assume that the water volatilization system can be
thought as a chaotic system [11]. Uneven heat transfer causes the liquid’s internal
energy to fluctuate when it exchanges energy with the outside environment, which can
have chaotic consequences. After then, the energy transfer within the liquid appears
chaotic and disorderly. However, at the next uncertain time, energy will become
ordered, leading to the generation of a high-energy bloc, or compressed solvent group
made up of several solvent molecules. Then, because of the uneven energy exchange
with the outside world, this high-energy bloc can be viewed as an embodiment of the
chaotic system of liquid, where the energy transmitted internally transforms from
disorder to order. The following are the traits of the high-energy bloc:

1. A group of several solvent molecules (10, 20, or more) is created inside the
solution when it exchanges energy with the external environment. This group
is most likely created by molecular resonance. This group of solvent
molecule’s number is determined by factors such as temperature, pressure, the
size, shape, and intermolecular forces of the solvent molecules. Additionally, it
pertains to the velocity and uniformity of energy interaction with the
surrounding environment.

2. Because the solvent molecules in this group are closer together than they are
to one another in a typical solvent system, this system is compressed and
stores energy as potential energy as a result of absorbing energy from its
surroundings. So, it is referred to as a high-energy bloc.

3. Before disintegrating, the kinetic energy of this high-energy system is not
significantly different from the average kinetic energy of other molecules in
the solvent. This is because the high-energy bloc stores the energy from its
surroundings mainly through compressed potential energy.

4. The next instant, the high-energy bloc will enlarge, break apart, and collide
with the nearby solvent molecules, sharply increasing the kinetic energy of the

Cuest.fisioter.2025.54(4):7474-7502 7476



Yongna Lua, Wei Zhangb, Qunsheng A discussion on the essence of life viewed through
Guo*c the lens of catalysis and the second law of X
thermodynamics K

affected solvent molecules. When these high kinetic energy solvent molecules
collide with other solvent molecules, they will eventually form new
compressed high energy groups made of solvent molecules for a variety of
reasons, including molecular resonance. In this way, thermal energy in the
solution oscillates and transfers. The entire procedure is depicted in Figure 2.
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Figure 2. Formation, decomposition, and regeneration of high-energy blocs

We now attempt to utilize the high-energy bloc model to explain volatilization. Taking
a glass of water as a case in point, there will be uneven energy exchange between the
glass’s surface, walls, bottom, and the surrounding air. The water inside the glass will
oscillate in energy because of the energy transfer, creating compressed high-energy
groups made up of several water molecules. In the following instant, the high-energy
groups will spread out and break apart as they collide with nearby water molecules,
greatly enhancing their kinetic energy. These high-energy water molecules will
continue to collide with other water molecules to exchange energy, and eventually,
following a few collisions, they will form new high-energy groups. Volatilization of
liquid water occurs when high-energy water molecules generated on or near the water
surface are deprived of the opportunity to collide with other water molecules to form
new high-energy groups. As a result, the high-energy molecules may separate from
the water’s surface and enter the atmosphere.

Essentially, we think that the high-energy blocs and the high kinetic energy solution
molecules transformed one another to propagate the thermal energy throughout the
liquid. In the meantime, let's generalize that energy transfer causes solute molecules in
a solution to form high-energy groups in addition to solvent molecules.

In the subsequent discussion, we will utilize homogeneous catalytic systems as a case
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study to thoroughly examine the principles of catalysis. Our aim is to critically assess
the existing theories of catalysis and to introduce our own theoretical framework. It is
our assertion that the inability of scientists to comprehend the phenomena of life
through the lens of the second law of thermodynamics stems from inaccuracies in
their theory of catalysis. Consequently, the theory of catalysis presented in the
following sections constitutes the fundamental focus of this article.

A comprehension of the established principles of homogeneous catalysis

The widely recognized theory of homogeneous catalysis can be derived from the
collision theory [12]. According to this theory, in a solution, the catalyst C initially
collides with the substrate X, resulting in their binding and the activation of substrate
X to produce XC. Subsequently, XC interacts with substrate Y, leading to the
formation of the complex XYC. X and Y establish a new bond to produce CZ.
Subsequently, C is isolated from Z to yield the product Z along with the regenerated
catalyst C. This process is illustrated in Figure 3.

X + ¢ —— XC 1)

C: Catalyst; Y + XC ——— XYC (2)
X,Y: Substrates;
Z: Product; XyC ¢z &)

cz — C+Z (4

Figure 3. The classical mechanism of homogeneous catalysis

This catalytic process provides us with the following insights.

1. The completion of the catalytic process occurs when the catalyst molecule C
engages in successive collisions with substrates X and Y. If the external
conditions, such as temperature, solvent, and other parameters, are held
constant, the probability of catalyst C colliding with substrates X and Y will
significantly influence the rate of the catalytic reaction.

2. Each catalytic cycle is executed autonomously by an individual catalyst
molecule, indicating that every catalyst molecule possesses catalytic activity.
In a mixture of substrates X and Y, the presence of even a trace amount of
catalyst C, or just one molecule of catalyst C, can facilitate a catalytic reaction,
leading to the generation of product Z. However, it is likely that the resulting
quantity of product Z will be too small to be observed.

If it is believed that the reasoning does not present an issue, we shall proceed with our
contemplation. Based on the above catalytic theory, it can be inferred that an increase
in the concentration of the catalyst will significantly influence the catalytic rate. An
increase in the quantity or concentration of the catalyst leads to a heightened
likelihood of collisions occurring between the catalyst and the substrates X and Y.
Concurrently, the likelihood of collisions among the catalyst molecules themselves
also rises. The interaction between catalyst molecules effectively consumes the
potential for collisions between catalyst molecules and substrate molecules X and Y.
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Each time two catalyst molecules collide, it results in the loss of two opportunities for
catalyst molecules to engage with substrates, as illustrated in Figure 4.

@ Catalyst C;
o0 [N [ } @ Substrate X;
(N AN XN N N Substrate Y;
L4 ® Product Z;

o ( I N J oo

Figure 4. Homogeneous catalytic system

To put it differently, as we progressively augment the quantity of catalyst
(loading), both the rate of the catalytic reaction and the speed of product formation
rise. However, it is important to note that the effectiveness of the catalyst may still
decline. The increase in the quantity of catalyst leads to a higher likelihood of
collisions among catalyst molecules. This, in turn, diminishes the probability of
collisions between the catalyst molecules and the substrates, resulting in a
decrease in the overall activity of the catalyst.

Assume, for instance in Figure 5, that a homogeneous catalytic process is
employing 10 mol% loading to catalyze substrates X and Y to obtain 50% product
Z in 10 hours while maintaining constant solvent, temperature, and other
parameters. Increasing the catalyst amount to 20 mol%, with the volume of the
catalytic system remaining unchanged, is expected to result in a reaction time for
achieving 50% of product Z that exceeds 5 hours, likely falling between 5.1 and
5.5 hours. This assessment seems reasonable and could correspond to real-world

scenarios.
C 1%
X 4 (mo 0)
Catalyst (mol%) | Time (h) (product Z, 50% yield)
10 10
20 >5 or close to 5

Figure 5. Case 1: Investigation into Homogeneous Catalysis.

Certainly, that is not the subject of our discussion. Our primary focus will be on
the duration required to achieve 50% conversion of product Z from the catalytic
reaction as the quantity of catalyst is progressively diminished. In the previously
mentioned example of homogeneous catalysis, let us consider that the duration
required to catalyze substrates X and Y using a 10 mol% catalyst to achieve 50%
conversion to product Z is 10 hours, as illustrated in Figure 6. Assuming all other
conditions remain constant, a reduction of the catalyst amount to 5 mol% will
result in the catalytic reaction time required to achieve 50% of product Z being
slightly under 20 hours. Maintain a reduction of the catalyst to 2.5 mol%.
Following this adjustment, the time required for the catalytic reaction to achieve
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50% of product Z should be slightly below 40 hours. In a similar manner, if the
catalyst loading is decreased to 0.25 mol% and the duration is increased tenfold to
400 hours, it is possible to achieve a yield of 50% of product Z, correct? Is it
possible for us to further decrease the quantity of catalyst while simultaneously
prolonging the duration of the catalytic reaction, potentially allowing it to
continue indefinitely?

C (mol%)
X + Y ——> 7
Entry Yield (%) Catalyst (mol%) Time (h)
1 50 10 10
2 50 5 <20 or close to 20
3 50 2.5 <40 or close to 40
4 50 0.25 <400 or close to 400
5 50 0.025 <4000 or close to 4000
6 50 0.0025 ?
7 50 0.00025 ?

Figure 6. Case 2: Investigation into Homogeneous Catalysis.

However, to the dismay of all, the actual circumstances do not align with the
aforementioned depiction. The ultimate conclusion is that in any homogeneous
catalytic reaction, it is not possible to continuously decrease the quantity of
catalyst [13-32]. When the quantity of catalyst is consistently decreased, a specific
threshold, such as 1 mol%, results in the reaction taking 10 hours to reach
completion. However, if the catalyst amount is further reduced to 0.5 mol%, the
reaction may persist for 20 hours or even extend to 40 or 160 hours without
achieving completion. This indicates a significant loss of catalytic activity or a
drastic reduction in its effectiveness. Consequently, this phenomenon, which
indicates that the catalyst cannot be reduced indefinitely, is referred to as the
concentration-dependent effect on catalyst activity [33].

A novel concept has been introduced: the catalyst activity's
concentration-dependent effect
In any homogeneous catalytic reaction, maintaining constant conditions such as
solvent, substrate concentration, and temperature, a reduction in the catalyst
amount will yield specific results. When the catalyst quantity is decreased to a
certain threshold, for instance, 1 mol%, further reductions to levels like 0.5 mol%
or 0.1 mol%e-essentially reflecting a decrease in catalyst concentration-will lead to
a situation where extending the reaction time does not result in the completion of
the catalytic process. This indicates that as the catalyst amount diminishes, there
exists a critical point at which the catalyst's activity significantly declines or is
entirely lost. This phenomenon is referred to as the concentration-dependent effect
on catalyst activity. This observation indicates that the catalytic theory, which
posits that a single catalyst molecule can complete the entire catalytic cycle, is
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incorrect. Below, we present our own theory of homogeneous catalysis.

Catalysis assumption: single catalyst molecule exhibits no catalytic activity

We are going to explain homogeneous catalytic reaction using the high-energy bloc
model. Catalysis is the process of increasing the rate of a chemical reaction by adding
a substance known as a catalyst, which is not consumed in the reaction and remains
unchanged after the reaction [12]. In this instance, we assert that a single catalyst
molecule exhibits no catalytic activity. In homogeneous catalytic reactions, multiple
catalyst molecules exchange energy with the surrounding environment to form
compressed high-energy groups that catalyze the substrates and accomplish catalytic
cycling. Solvent molecules, catalyst molecules, and substrate molecules make up a
homogeneous catalytic system. Solvent molecules will compress into high-energy
groups when external heat is introduced. These groups will then expand, break apart,
and collide with other solvent molecules to produce high kinetic energy solvent
molecules, which will create new high-energy groups in subsequent collisions. Then,
we assume that catalyst molecules in the solution, like solvent molecules, will form
compressed high-energy clusters during the process of exchanging energy with the
outside world (of course, substrate molecules also form high-energy groups, which is
temporarily not considered contributing to catalysis). High-energy solvent or catalyst
molecules will be produced when they expand, fracture, and collide with other solvent
or catalyst molecules. Subsequently, they will collide once more, creating new
high-energy clusters made of catalyst molecules.
Numerous homogeneous catalytic reactions are dependent on catalyst loading,
according to the literature [13-32]. There is a critical concentration for each catalyst in
a particular catalytic reaction. When the solvent volume and substrate molar amount
remain unchanged, there is a critical value for catalyst loading, such as 5 mol% or 1
mol%, The catalytic activity will drastically drop if the catalyst loading is less than
this specified amount. It is assumed that a single catalyst molecule cannot catalyze a
reaction on its own. If not, the catalyst activity’s concentration-dependent effect
cannot occur. The real catalyst, which exhibit catalytic activity, are thought to be the
high-energy blocs made up of catalyst molecules. Those individual catalyst molecules
are unable to activate the substrates (as seen in Figure 7) due to their lower energy
compared to the compressed high-energy groups made up of catalyst molecules. This
is because high-energy groups store more energy than other molecules in the system,
primarily potential energy.

X + Yy —X>» P X, Y : Substrates;
P: Product;

@ Catalyst molecule

High-energy bloc formed by
P

X + Y ——> catalyst molecules
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Figure 7. Chemical reaction catalyzed by high-energy bloc

In conclusion, it is thought that a single catalyst molecule lacks catalytic activity for
all homogeneous catalytic reactions. When catalyst molecules in solution receive
external energy, they compress into high-energy blocs made up of multiple catalyst
molecules; these high-energy clusters are what act as catalyst. At the next instant, the
high-energy group will expand, releasing energy to activate the substrate and finish
catalysis. Simultaneously, the high-energy group will burst and break apart,
distributing the leftover energy to nearby molecules before coming together again in
subsequent collisions to form a new high-energy group made up of catalyst
molecules.

Understand how concentration affects catalyst activity

We now understand that the genuine, active catalyst in homogeneous catalytic
processes is the high-energy bloc made up of many catalyst molecules. The
concentration of the catalyst markedly impacts the formation of high-energy blocs
made up of catalyst molecules. The likelihood that several catalyst molecules may
collide to form a high energy group may be significantly decreased if the catalyst's
concentration is continuously decreased. There must be a requirement for the catalyst
concentration because the creation of high-energy blocs requires multiple catalyst
molecules to collide quickly. Thus, the production of a high energy group made up of
catalyst molecules has a concentration dependent effect, which is basically the
concentration dependent effect of catalyst activity. There won't be any catalytic
reaction if the concentration of the catalyst is very low, which is why we say the
catalyst abruptly lost activity. This is because the high energy group made up of
catalyst molecules might not form at all. In contrast, if a single catalyst molecule is
capable of catalyzing the reaction, the catalytic activity will increase as the catalyst
concentration decreases. In other words, the catalytic reaction will always be finished
as long as the reaction time is extended.

It is now understood that the high-energy clusters created by the catalyst molecules
serve as the genuine, active catalysts, and this finding will be utilized to construct the
model of life.

Create the life model by deriving it from the second law of thermodynamics

Life is invariable connected to entropy and the second law of thermodynamics. When
a system reaches thermodynamic equilibrium, the entropy value gets to maximum. On
the other hand, the system’s entropy value decreases with increasing system
disequilibrium. In addition to indicating how far the system has deviated from its
equilibrium state, entropy also shows how chaotic the system is. Here, we start with
the second law of thermodynamics and represent the thermodynamic state of the
system with the population standard deviation o [34]. We also employ the idea of
entropy, but we don’t compute it; rather, it just denotes how far the system is from its
equilibrium. To calculate, we will use the standard deviation 6. When the system
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reaches equilibrium and its standard deviation ¢ is zero, its entropy is at its maximum.
The entropy of the system diminishes as the system moves further away from its
equilibrium state, a phenomenon evidenced by an increased standard deviation. Five
spheres make up this system: A, B, C, D and E. The standard deviation ¢ is computed
using the temperature within each of the five spheres. The system has reached
equilibrium (o = 0), and the entropy is maximum. The system’s entropy decreases and
its distance from equilibrium increases with a larger c.

Living organisms are thought to be systems that have not attained thermodynamic
equilibrium, in accordance with the second law of thermodynamics. As seen in Figure
8 below, the system composed of five spheres is dead with an interior temperature of
30 °C; this is balanced thermodynamically.

Standard Deviation
30°C 30°C 30°C 30°C 30°C .
c=0;
A B C D E Dead

Figure 8. Life in a state of thermodynamic equilibrium

With ¢ = 0.4 in Figure 9, the following alive system has different ball temperatures
and has not attained thermodynamic equilibrium.

Standard Deviation

c=04;
A B C D E Alive

30°C 30°C 30°C 30°C 31°C

Figure 9. Life in a state of thermodynamic imbalance

The following living systems are considered as initial states of life: A (30 °C), B (31
°C), C (32 °C), D (33 °C), and E (34 °C), as illustrated in Figure 10, with ¢ calculated
to be 1.414. A decrease in ¢ suggests that the system is progressing towards
thermodynamic equilibrium and nearing a state of death. Conversely, if ¢ remains
constant or increases, it signifies that the system has sustained itself and is in a viable
living state. Let's now consider the qualities that the system below must possess in
order to resist the second law of thermodynamics.

Standard Deviation

c=1.414;
A B C D E Alive

30°C 31°C 32°C 33°C 34°C

Figure 10. Initial state of life

The interior temperatures of the five spheres in the system above vary, and the ball
with higher temperature will transfer heat to the ball with lower temperature. After
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heat transfer occurs, ¢ will drop. When, for instance, ball A and ball B’s heat
transmission reaches equilibrium, the system states are as follows: A (30.5 °C), B
(30.5°C),C (32°C), D (33 °C) and E (34 °C); o = 1.378. Let’s assume the following
scenarios in order to keep this system from reaching thermodynamic equilibrium.
Condition 1. We consider the five spheres (A, B, C, D and E) to be insulated bags
with insulated interiors and exteriors. It is not possible for the heat inside the ball to
escape if they are not opened. The five balls’ internal energy won’t interact with outer
world even if they crash with one another if they are not opened.
In this scenario, there will be no heat exchange (or energy exchange) between the five
balls and the external environment. Thus, o in this system won’t change.
Under some circumstances, the spheres must be opened to exchange heat with the
outside since the five balls are insulated bags and the spheres’ interior, and exterior
are both insulated. The system’s ¢ could go up or down once the sphere opens. Put
another way, this life now confronts the prospect of dying as well as the hope of
surviving when the spheres are opened.
In the homogeneous catalysis, the system catalyzes the substrate to complete the
catalytic cycle by exchanging energy with the outside world through compressed
high-energy blocs composed of catalyst molecules. Catalytic processes, in our opinion,
are fundamental to biological metabolism [5]. We would like to add or change the
following for condition 1.
Condition 2. We consider that A, B, C, D and E are five biomolecules with the
potential to be catalytically active, meaning they can be employed as catalysts to
speed up reactions.
Although the five biomacromolecules A, B, C, D and E have identical structures, their
internal energies differ. In this case, we are using temperature to indicate their internal
energy levels. When the system exchanges energy with the outside world, a
compressed high-energy bloc will be formed at random by three of the five spheres.
Thus, three options exist.
1) Three random balls collide to produce a compacted high-energy bloc If the
surrounding temperature is too low (such as -100 °C). As illustrated in Figure
11 below, the energy stored in the bloc itself is insufficient, preventing the
opening of three randomly selected balls and preventing any energy exchange
inside the three balls.
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A 30 °C A 30°C A 30°C
B 31°C B 31°C B 31°C
C32°C —» ——» CB32°C
D 33°C D 33°C
C32°C33°C D
E 34°C 34°C E 34°C
E
c=1414; o =1.414;

C,D and E do not break

Figure 11. Collision of biomolecules at very low temperature

{

L

As it happens, Table 1 has five additional combinations of the five balls that have

equal probability.
Collison (three spheres) | The state of system after collision | standard deviation
ABC A(30 °C), B(31 °C), C(32 °C), D(33 o=1.414
°C), E(34 °C)
ABD A(30 °C), B(31 °C), C(32 °C), D(33 o=1.414
°C), E(34 °C)
ABE A(30 °C), B(31 °C), C(32 °C), D(33 o=1.414
°C), E(34 °C)
BCD A(30 °C), B(31 °C), C(32 °C), D(33 o=1.414
°C), E(34 °C)
BCE A(30 °C), B(31 °C), C(32 °C), D(33 o=1.414
°C), E(34 °C)

Table 1. o of biomolecule collisions at very low temperature

2) The surrounding temperature (for example, 50 °C) is appropriate, and the

compressed high-energy bloc (made up of random three spheres) itself has

sufficient energy stored in it to open the spheres and exchange energy to bring

the internal energy of the three spheres into balance. As seen in Figure 12,

spheres C, D and E form a high energy bloc and open for energy exchange to
establish equilibrium. This i1s expressed as follows: 0=1.265; CDE(33 °C),
A(30°C), B(31 °C);
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A 30°C A 30°C A 30°C

B 31°C B 41 °C B 31°C

C32°C—>» —» (CB33°C
33°C 43 °C

b c3ec33°c? D

E 34°C 34°C E 33°C

E
c=1.414, o =1.265;

C,D and E break

Figure 12. Collision of biomolecules at ambient temperature

Table 2 has five additional combinations of the five balls that have identical odds.

Collison (three spheres) | The state of system after collision | standard deviation
ABC ABC(31 °C), D(33 °C), E(34 °C) 0=1.265
ABD ABD(31.33 °C), C(32 °C), E(34 °C) 0=1.034
ABE ABE(31.67 °C), C(32 °C), D(33 °C) 0=0.515
BCD BCD(32 °C), A(30 °C), E(34 °C) 0=1.265
BCE BCE(32.33 °C), A(30 °C), D(33 °C) 0=1.032

Table 2. ¢ of biomolecule collisions at ambient temperature without catalysis

Any of these six combinations will lower o, as the data in Table 2 show. The system
progresses both in the direction of thermodynamic equilibrium and death.

3) It serves as an addition to the second circumstance. The resulting high-energy
bloc is catalytically active. It can spontaneously catalyze the substrate and
accomplish catalytic cycling if there are substrates around. The energy in these
three spheres may aid in the catalysis of the substrates during this process. It’s
also possible for these three balls to get energy by catalyzing the substrates,
which would raise their internal temperatures.

As seen above, this living organism confronts both life and death when it opens the
three spheres. In the absence of any substrates, these five spheres will spontaneously
organize into a high-energy cluster consisting of three spheres dedicated to energy
exchange repeatedly, leading to rapid attainment of thermodynamic equilibrium (c=0).
At this juncture, the living organism will die.

Because of the energy produced by catalysis, the three spheres that made up the
compacted high-energy group may see an increase in internal temperature. Assuming
that the temperature increase within the spheres is one hundredth of the initial
temperature, this value solely depicts the trend of energy acquisition within the
biomolecules during the catalytic process. There is no practical meaning to the value
by itself. When the internal temperature of sphere C is measured at 33 °C prior to
catalysis, one percent of this temperature corresponds to 0.33 °C. After the catalysis
process, the temperature increases to 33.33 °C (33.33 °C =33 °C + 0.33 °C) as sphere
C absorbs energy through the formation of substrate chemical bonds. This could
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enhance o, enabling living organisms to endure. Subsequently, a thorough analysis is
required, which can be separated into two cases: 3A and 3B.

3A. In the compact high-energy bloc comprising three spheres, each sphere facilitates
internal heat exchange to achieve thermal equilibrium, subsequently catalyzing a
reaction. This process ensures that each sphere acquires an equivalent of energy from
the catalysis of substrates, represented as follows: CDE(33.33 °C), A(30 °C), B(31 °
C); with a standard deviation of 6 = 1.422;

A 30 °C A 30 °C ‘W
B 31 °C B 31 °C @
c @B —_— C33.33°C
c D c 2
33° ° y
D33°C pec33cc ey DIIC
_»
£ @R 34 °C 33 °C E 3333 °C
E E
c=1414; Catalysis o=l42
Substrates Product

C,D and E break and catalyze substrates

Figure 13. Collision of biomolecules and the acquisition of equivalent energy in
catalysis

There exist five additional combinations of the five balls that have equal probabilities,
as illustrated in Table 3.

Collison (three spheres) | The state of system after collision | standard deviation
ABC ABC(31.31 °C), D(33 °C), E(34 °C) o=1.1185
ABD ABD(31.643 °C), C(32 °C), E(34 °C) 0=0.9176
ABE ABE(31.987 °C), C(32 °C), D(33 °C) 6=0.4039
BCD BCD(32.32 °C), A(30 °C), E(34 °C) 0=1.0302
BCE BCE(32.653 °C), A(30 °C), D(33 °C) 0=1.1041

Table 3. ¢ of biomolecule collisions and catalysis in 3A model

Based on the analysis presented in Table 3, it is evident that only the compressed
high-energy bloc, which comprises spheres C, D and E as catalyst, will result in an
increase in the value of ¢ and drive the system to evolve away from equilibrium.
Conversely, some compressed high-energy blocs cause a rise in entropy, or a drop in
the value of o. Thus, the activity of living organisms and the catalytic functions of
internal biomolecules are inherently distinct. The distance from the thermodynamic
equilibrium is represented by the activity of living things. Living things are more
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active when they are further from the equilibrium condition. The catalytic activity of
biomolecules within living organisms has persisted, even after the organism’s death.

3B. Prior to each sphere opening for internal heat exchange, the compressed
high-energy bloc catalyzes the reaction. Before there is an energy exchange, each

sphere receives a distinct

amount of energy from the substrates, splits, and the balls

close. As seen in Figure 14, the ball with a high energy or high internal temperature
contributes more to the catalysis. The energy obtained is as follows, which we think
does not go against the second law of thermodynamics: o = 1.5589; CDE(32.32,
33.33, 34.34 °C), A(30 °C), B(31 °C);

A 30°C A 30 °C A 30°C
B 31°C B 31 °C B 31°C
C32°C—>» —>» (C32.32°C
D 33 °C D 3333 °C
C 32°C33°C D
E 34°C 34 °C E 3434 °C
1.414 E
o = 1. ) . = :
Catalysis G =1.5589;
Substrates

Product

C.,D and E break and catalyze substrate

Figure 14. Collision of biomolecules and gaining different energies in catalysis

There are five additional combinations of the five spheres that have equal
probabilities, as presented in Table 4.

Collison (three spheres) | The state of system after collision | standard deviation

ABC ABC(30.30, 31.31, 32.32 °C), D(33 0=1.2880
°C), E(34 °C)

ABD ABD(30.30, 31.31, 33.33 °C), C(32 0=1.3385
°C), E(34 °C)

ABE ABE(30.30, 31.31, 34.34 °C), C(32 0=1.3900
°C), D(33 °C)

BCD BCD(31.31, 32.32, 33.33 °C), A(30 0=1.4257
°C), E(34 °C)

BCE BCE(31.31, 33.33, 34.34 °C), A(30 0=1.5451
°C), D(33 °C)

Table 4. ¢ of biomolecule collisions with catalysis in 3B model

The analysis presented above (Table 4) indicates the existence of three categories of
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compressed high-energy blocs for catalysis, namely BCD, BCE, and CDE, which
serve to enhance ¢ and drive the system away from equilibrium.

Considering the system of five spheres as a model of living creature, the preceding
analysis indicates that in the absence of catalytic reactions, the system will eventually
approach equilibrium (6=0). The system may evolve in a direction that is more
thermodynamically imbalanced direction (o increase) under catalysis, as
demonstrated in 3A and 3B. This could be the nature of biological metabolism.

The results indicate that not every compressed high-energy bloc will lead to an
increase in the value of o; however, there exists a possibility among these
combinations that may enhance o. Compressed high-energy groups BCE and CDE
serve as catalysts that exhibit greater catalytic activity compared to other
combinations, such as ABC and ABD, owing to their enhanced internal energy.

Not all high-energy groups consisting of three biomolecules have the ability to finish
the catalytic process, and not all high-energy groups consisting of three biomolecules
will cause the ¢ value to rise after the catalytic reaction is finished. This relates to the
likelihood of successful catalysis, which is contingent upon the concentration of
biomolecules (acting as catalyst), the kind and concentration of substrates, and the
ambient temperature. And they are all connected to the state of activity, rest, or sleep
of the living organisms [35,36].

Considering biomolecules through the lens of the second law of thermodynamics
Let us now examine what we have learned about living organism thus far using the
second law of thermodynamics.

1. Different internal energy in biomolecules with the same structure indicate that
life is a thermodynamically imbalanced system. When the system achieves
thermodynamic equilibrium and the internal energy are equal, the live thing
dies.

2. Biological macromolecules that possess identical structures can exhibit
varying internal energies due to the fact that these macromolecules function as
insulated containers, resulting in adiabatic conditions both internally and
externally. If these containers remain sealed, they will not interact with the
external environment, and consequently, the entropy (or ¢ value) of the living
system will remain unchanged. As a result, there won’t be any heat exchange
between these biological macromolecules and the external environment, and
the entropy of the system remain unchanged. At extremely low temperatures
or in highly dilute concentrations, interactions among these biomolecules do
not result in the opening of the molecules, there is no exchange of internal
energy, and the entropy (or ¢ value) of the living system is unchanged.

3. These biomolecules with the same structure but varying internal energies will
form high-energy clusters made up of several biomolecules (3, 4, 5, or more)
by exchanging energy with the surrounding environment at the right
temperatures and concentrations. These high-energy clusters may potentially
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open these biomolecules, enabling them to trade internal energy and raise the
biological system’s entropy (or lower its ¢ value). These high-energy groups,
which are made up of many biomolecules, can also act as a catalyst to catalyze
substrates. The outcome of this catalytic process may lead to an increase, a
stabilization, or a decrease in the entropy of the living system. The sole
method identified to decrease the entropy (or increase standard deviation o) of
living systems thus far has been via catalytic reactions, commonly referred to
as metabolism.

4. Biomacromolecules with various structures can also compress into
high-energy groups, which will raise the system’s entropy through internal
energy exchange. Since it is very intricate, we won’t get into it here.

Based on the second law of thermodynamics, that's what we now understand about
life. We must have a deeper understanding of the mechanisms by which several
biomacromolecules combine to produce high-energy bloc before moving on to the
topic of what life is.

To address the problems of catalysis and system entropy, we treat the biomolecules A,
B, C, D and E above as spheres, as previously mentioned. However, to address the
question of what life is, we must reevaluate the structures of A, B, C, D and E, and
determine the distinctions between biological macromolecules, or insulated bags, and
regular molecules. Additionally, we will investigate the self-opening mechanism of
high-energy blocs made up of several biological macromolecules.

Numerous macromolecules in biology possess three-dimensional spatial structures,
resembling containers. We are confident that, although these containers may be
insufficient in size to accommodate small molecules like water, they are capable of
retaining energy, or heat, a phenomenon we refer to as the insulation effect. The
temperature is used to signify the high and low states of energy, or thermal energy, for
example, the inside of a biological molecule is 35 °C and the exterior is 30 °C. As long
as the biological molecule doesn’t form a high-energy bloc, it won’t transfer internal
energy to the exterior even if it collides with other molecules. When the biological
molecule, serving as a container, is opened (by forming a high-energy bloc at
appropriate temperature), other small molecules may either enter or exit. This process
facilitates the transfer of internal energy, allowing for an exchange of energy with
external environment. Ultimately, this results in the equalization of internal and
external temperatures.

Biological macromolecules as insulated bags and their insulated bag upgrading
process
It is important to state that our previous assumptions are founded on our analysis of
specific phenomena. For instance, we have developed a compressed high-energy bloc
model made up of solvent molecules based on volatilization. Similarly, we presented a
high-energy group model composed of catalyst molecules to describe the
concentration-dependent effect of catalysts in homogeneous catalytic reactions. The
subsequent assumptions and rationale are solely founded on imagination. Therefore,
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the significance of the following concepts is in offering a perspective on the issue, not
in the accuracy of the outcomes.
To begin, let's imagine that biomacromolecules with an insulating function have two
antennas, as shown in Figure 15.

32°c —— (32°C
C C
Figure 15. Biomacromolecules with two antennas

Bonds are created between the antennas of several biomolecules, C, D, and E, when
they form a high-energy bloc. Next, as seen in Figure 16, open the molecules. The
mechanism may be regarded as a rearrangement of chemical bonds.

33°C b

C >~
c .

33°C| — @ |
b N l34°C)

34°C /

Formation of high energy group

E —

Figure 16. Mechanism of energy exchange with biomacromolecules

After the formation of this high-energy group consisting of biomolecules and their
complete opening, the biomolecules either opt to catalyze the substrates, which could
possibly lead to an increase in o, or they exchange energy within the group to lower
the system's 6. Consequently, two additional questions have emerged as follows:

1. All biomolecules are insulated bags with three-dimensional spatial
configurations. What distinguishes them from one another?

2. A living organism is a system that is far from thermodynamic equilibrium, as
evidenced by variations in the internal energy of the biomacromolecules that
comprise it. The larger this disparity in internal energy, the lower the entropy
value of the organism. As biomacromolecules with organisms persist in
catalyzing substrates, the internal energy differentials may progressively
increase. Concurrently, the ¢ value of biological system is on the rise. What
implications does this have for future developments?

In order to answer the aforementioned concerns, we presume that the
biomacromolecules employed as insulated bags are categorized into distinct grades.
Even the tiniest living cells contain thousands of different biomolecules. Here, we just
suppose that the five biomolecules that make up living things are A, B, C, D, and E. In
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reality, there exist thousands of A, B, C, D, and E in living organism. Molecules with
high internal energy (or temperature) combined to create high-energy blocs, like CDE,
have a higher chance of catalyzing the substrates successfully than molecules with
low internal energy, like ABC. The difference in internal energy of these biomolecules
increases as a result of their continued catalysis of substrates. At a pivotal moment,
three or more biomolecules possessing significantly different internal energies may
interact to generate a high-energy complex. These molecules will undergo chemical
reactions, establish new chemical bonds, and produce novel biomolecules. We refer to
this as the insulated bag’s escalation reaction. If the biomacromolecule served as a
primary insulated bag prior to the upgrading reaction, the resultant biomacromolecule
produced following the upgrading reaction will function as a secondary insulated bag
or a higher-level insulated bag. For instance, three biomolecules, L1 (30 °C), L2 (55
°C), and L3 (60 °C), create a high-energy bloc. Subsequently, the energy from L2 and
L3 will transfer to L1, a phenomenon that can be described as a domino effect.
Consequently, this process may disrupt certain chemical bonds and form new ones,
leading to the production of novel biomolecular M and fragment molecule N, as
shown in Figure 17 below.

55°c| —

60°C| . .
Formation of high energy group
L3 Energy surges from L2,1.3 to L1

a
&

Figure 17. Upgrading reaction of insulated bag

According to our hypothesis, biomolecules catalyze substrates continually to gain
energy, resulting in an increase in internal energy differences and a drop in entropy
values (i.e., an increase in ). All of this is done to enable biomolecules to develop
into more advanced insulated bags. Therefore, biomolecules (apart from DNA
molecules) have a tendency to become more efficient at insulating, and the upgrading
reaction of the insulated bag is actually driven by the negative entropy that is acquired
by catalysis (or metabolism).

The most important question we now need to consider is: What is life?

It is evident that molecule M is a secondary insulated bag, but it still possesses two
tentacles that allow it to form high-energy blocs with other molecules, catalyze
substrates, and eventually develop into a more sophisticated insulated bag like M2
(Figure 18.). What will occur subsequently? Is there a maximum level of insulation
available?
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Figure 18. Insulated bags with different insulation levels

The purported highest level insulated bag lacks the two antennas, or these two
antennas may be folded within the molecule structure, preventing the formation of
high-energy blocs with other molecules. Furthermore, even if high-energy blocs are
formed with other molecules, they are unable to open the molecules, which prevents
them from catalyzing the substrates. It is believed that one example of this type of
molecule is DNA. The insulated bag depicted in Figure 19, which represent the
highest level of insulation, do not feature external antennae, or, to put it another way,
their antennas are concealed inside the molecules. Molecules with such structures will
not open to exchange energy with other molecules, regardless of whether they form
high-energy groups.

Q- .

M

Low-level insulated bag

High-level insulated bag The ultimate insulated bag
or DNA molecule

Figure 19. The formation of the ultimate insulated bag

Classification of organic molecules
According to our comprehension of the second law of thermodynamics, we can now
attempt to categorize natural or organic molecules into three distinct groups.

1. Non-insulated bags of molecules. These molecules, which include water
molecules, amino acids, and non-folding peptide chains, only have primary
and secondary structures.

2. Insulated bag of molecules. These molecules have an 'inner' or 'outer' tertiary
structure, which resembles a container. For instance, under specific
circumstances, biological macromolecules having tertiary structures, such as
proteins and enzyme molecules, might collide with one another to generate
high-energy clusters. These molecules have two antennas, and they readily
open up for internal energy exchange when they form high-energy blocs at
appropriate temperature. These high-energy groups may simultaneously
function as catalysts, facilitating the transformation of substrates, altering, or
augmenting their internal energy, and ultimately initiating the thermal bag
upgrade reaction, which results in the formation of new biological
macromolecules with improved thermal insulation efficiency.
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different level

Figure 20. Classification of molecules in nature

3. The ultimate insulated bag of molecules. This category of molecules bears
similarities to the second category. They curl their antennas inside the
molecules, or they don’t have any, which is the difference. Even when the
molecules collide with one another, they do not become available for internal
energy exchange. Furthermore, they do not form high-energy blocs for
catalysis, nor do they progress into more advanced insulated bags. We refer to
these molecules as the “the ultimate insulated bags”, and we assume that the
DNA molecule is one of them.

What is life?
We think that life is a system created by the ultimate insulated bag (like DNA
molecules). The system’s job is to exchange materials and energy with the external
environment by harnessing the energy that the ultimate insulated bag releases.
Normally, we refer to this process as metabolism. In this procedure, the energy that
was previously released is restored to the ultimate insulated bag, thereby concluding a
thermodynamic cycle. Life can be understood as a system constructed by the ultimate
insulated bag, capable of executing at least one thermodynamic cycle. This means that
the instructions (or energy) from the ultimate insulated bag are what propel the
biological system to interchange materials and energy with the outside world. The
restoration of the ultimate thermal bag is the most crucial outcome of the exchange of

materials and energy between the organism and its external environment; without it,
the organism will die.

Too much detail can mislead us when it comes to studying life. In order to infer the
logic of life from the second law of thermodynamics, we must make assumptions and
overlook the majority of the facts. Most biological discoveries may not be helpful in
explaining what life is because they are unable to explain the distinction between an
organism’s moments of life and death. Stated differently, most findings in biology
primarily inform us about the composition of current life forms rather than providing
insights into the essence of life itself.

As we have mentioned, the DNA molecule is the ultimate thermal bag or the
highest-level insulated bag. It does not acquire internal energy via the catalysis of
substrates. As a result, both the energy inside and the energy outside of the DNA
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molecule have difficulty moving through each other. It is our assumption that the
energy contained in a DNA molecule is digital and ordered. For instance, messenger
RNA uses information from DNA to make protein. We suppose that DNA is releasing
digital energy, and its internal temperature or energy continuously lowers with the
ongoing translation of messenger RNA [37,38]. The structure of the protein is
determined by DNA, which serves as a homolog to DNA molecules. Likewise,
messenger RNA is regarded as a homolog of DNA molecules and can enter their
interiors to acquire energy for coding. Stated differently, the synthesis of the
organism’s ordered structure is fundamentally driven by the release of internal energy
from the ultimate insulated DNA molecule. Additionally, it is not necessary to worry
about whether there will always be structural variations when DNA releases digital
energy to build these biomolecules. These biomacromolecules upgrade their own
insulation levels by catalyzing substrates, while simultaneously charging DNA.
However, the macromolecular structure of the constituent organism may undergo
certain structural alterations each time it completes a thermodynamic cycle. Subtle
variations in their structure may significantly influence the charging of DNA
molecules, and the energy required for recharging must also be ordered energy, or
digital energy. It is our belief that minor variations in these homologous structures
diminish their effectiveness in the process of charging DNA molecule. Additionally,
the way that fully charged and 90% charged DNA release energy to synthesis other
homologous biomolecules may also change slightly. This cycle, whether it pertains to
the nuanced variations in the structure of synthetic homologues resulting from the
differing energy levels with DNA as the initial factor, or the slight structural
differences in homologues induced by external influences during the synthesis of
biomolecular homologues, will ultimately accumulate to a significant extent that
cannot be overlooked as DNA molecules repeatedly undergo the thermodynamic
cycles. This could be the result of the organism aging, which is primarily shown in the
gradual reduction of the charging efficiency of the organism’s DNA molecules as the
organism ages due to structural changes in homologues of the DNA molecules that
make up the organism [39,40]. The alteration within the organism is frequently
referred to as the entropy of the organism, which is characterized by a continual
increase without any decrease. Additionally, the aging process of the organism can be
associated with the growing disorder within the living system. This should not be
mistaken for the entropy previously utilized to illustrate the extent to which the
biological system deviated from equilibrium, as this concept is unrelated to the level
of disorder, or so it is believed.

The greatest challenge lies in charging the ultimate insulated bag
So how does DNA acquire its energy? We assume that orderly bioelectricity is the
only energy that can be restored with DNA. Since, from a catalytic perspective,
molecular collisions make it extremely difficult to open DNA molecules, and even
when they do, the molecules only release energy or digital energy externally rather
than regenerating energy in this way. Direct interaction with other molecules can

Cuest.fisioter.2025.54(4):7474-7502 7495



Yongna Lua, Wei Zhangb, Qunsheng A discussion on the essence of life viewed through
[}

Guo*c the lens of catalysis and the second law of
thermodynamics

solely cause the DNA molecule to release energy, but it cannot restore energy to the
DNA molecule. DNA molecules, as previously mentioned, release energy to
synthesize homologous biomacromolecules, which function as insulated bags. These
molecules serve as catalysts that facilitate the eventual occurrence of upgrading
reaction of the insulated bags. We believe that when homologous macromolecules
generated by DNA molecules upgrade their own insulation efficiency, they will
produce an ordered bioelectric field. DNA slowly restores its internal energy via
interaction within this bioelectric field, reverting to its condition prior to energy

release (Figure 21) [41].
1.
homologues
lz.

+

homologues with
high intenal energy

homologues with
low intenal energy

New homologues
with high insulated
efficiency

1. DNA liberates internal energy to create its homologous molecules;

2. By generating high-energy complexes, homologues catalyze the substrates, leading to a modification of their internal
energy;

3. Homologues undergo an insulated bag upgrading reaction, resulting in the formation of new homologues with high
insulated efficiency;

4. The insulated bag upgrading reaction resulted in an increase in the internal energy of DNA;

Figure 21. The fundamental framework of life cycle

In conclusion, two essential steps are required to charge a DNA molecule. First,
homologous macromolecules must be generated from the DNA molecules. Second,
these homologous macromolecules must participate in the insulated bag upgrading
reactions.

What is death?
The condition in which the ultimate thermal bag is unable to acquire energy is
considered to be its demise [42]. We will refrain from addressing the topics of ageing
and age-related mortality at this moment. Life can be characterized as a system that
arises from the releases of energy by the ultimate thermal bag. This system is capable
of replenishing energy through metabolic processes, thereby facilitating the
completion of the thermodynamic cycle. As we previously stated, metabolism, or
biomacromolecule catalysis, raises the standard division ¢ of biological systems. The
increase in the standard division ¢ of biological systems leads to the initiation of the
thermal bag upgrading reaction within biological macromolecules. The biological
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macromolecules, which serve as homologues to DNA molecules, will charge the DNA
molecules during the thermal bag upgrading reactions. Nevertheless, not every
biological macromolecule’s catalysis can result in a rise in the biological system’s
standard division . If specific conditions are met whereby the catalysis of biological
macromolecules fails to enhance the standard division ¢ of biological system, the
biological macromolecules will be unable to participate in the thermal bag upgrading
reaction. Consequently, the DNA molecules will remain uncharged, leading to the
demise of the organism.

The assumption about the soul - The soul cannot exist independently of the body
Our comprehension of the essence of life leads us to conclude that the soul cannot exit
independently in the tangible world [43-45]. Life can be conceptualized as a system in
which the ultimate insulated bag successfully undergoes a minimum of one
thermodynamic cycle. The charging process of the ultimate insulated bag (DNA
molecule) is inherently linked to the bioelectric field, and the essence of the soul must
be connected to the presence of this bioelectric field. For instance, the majority,
approximately 80%, of bioelectricity is utilized to charge DNA, while the remaining
20% 1is regarded as excess bioelectricity, which is ultimately associated with
consciousness or the soul. Should the efficiency of charging the ultimate insulated bag
diminish, the residual bioelectric energy of the living organism in the subsequent
thermodynamic cycle will likewise be reduced. For example, as individuals age, their
ability to charge DNA molecules diminishes, leading to a corresponding reduction in
their available external bioelectric energy, which is expressed as consciousness. Upon
their passing, the bioelectric energy contained within their bodies will inevitably
dissipate, leading to the natural cessation of their consciousness or soul.

Furthermore, we define a living creature as an imbalanced system in thermodynamics
(standard division 6>0). Its increase of ¢ can only be maintained by constant catalysis,
or metabolism. The soul itself should be life if it can exist outside of the body, but it
cannot increase or alter its 6. As a result, the soul is unable to exist outside of the
body [46].

How did life begin on earth?
Let us now consider the formation of the first life. Miller's experiment [47], indicates
that when lightning strikes, the primordial atmosphere can transform water, carbon
dioxide, and nitrogen into small molecules like amino acids. These amino acids can
indeed aggregate into dimers under specific conditions, eventually leading to the
formation of extended chains made up of numerous amino acids. For millions of years,
Earth has had the capacity to produce extensive chains of amino acids and other
molecules, including fragments of nucleic acids. The inception of life can be traced
back to the initial insulated bag. As molecular chains, including amino acids and
nucleic acids, extend in length, they undergo folding to create a three-dimensional
configuration, representing the most basic form of an insulated bag. As insulated bags,
these biological molecules will then generate high-energy blocs, which will act as
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catalysts to catalyze reactions, alter their own internal energy states, and ultimately
result in the production of high-level insulated bags through insulation upgrading
reactions. The catalysis was basically metabolism, even if life had not yet developed.
Therefore, metabolism existed before life [48]. Biological macromolecules will
eventually approach the ultimate insulated bags as long as the thermal bag upgrading
reaction continues unabated. It is challenging to envision the process of achieving the
ultimate insulated bag, as this may entail certain unforeseen reactions or influences, or
it could simply result from an incidental alteration. The process of life formation
officially commences with the creation of the ultimate insulated bag, even though this
initial bag may not necessarily be a DNA molecule. Before a fully developed
organism is formed, the primary challenge lies in charging the ultimate insulated bag.
This prompts an inquiry into the source of the initial internal energy for the ultimate
thermal bag. The ultimate thermal bag utilizes this energy to create its homologous
system. We hold the view that the sun plays a vital role. It is our belief that, due to the
incomplete establishment of the living system, the energy derived from sunlight
influences the homologues, which collectively undertake the responsibility of
replenishing the ultimate insulating bag until a fully developed life form emerges.

It is often stated that life originates from pre-existing life, and to date, we have not
succeeded in synthesizing life artificially. This is due to the fact that the emergence of
life was a prolonged process that involved numerous simultaneous steps. Our current
understanding suggests that the emergence of life generally proceeds through the
following stages:

1. Organic compounds are produced from inorganic substances.

2. Organic compounds progressively undergo polymerization or condensation,
resulting in the formation of elongated one-dimensional chains.

3. Organic molecules' one-dimensional chains are long enough to fold into
three-dimensional structures, which serve as primary insulated bags.

4. Several molecules exhibiting the characteristics of insulated bags assemble
into a high-energy bloc that acts as a catalyst, facilitating the transformation of
substrates while altering their internal energy states. Subsequently, a thermal
bag upgrading reaction takes place, resulting in the production of enhanced
insulated bags. The catalysis and insulated bag upgrading reactions will keep
happening until the thermal insulation level reaches its maximum potential for
improvement.

5. The advanced insulated bags described above are clearly more than mere DNA
fragments; they also encompass various other insulated bags made up of
distinct small molecule aggregates. The insulated bags created from fragments
of DNA molecules possess benefits that remain to be fully understood.
Following an extended phase of competition, the advanced insulated bags
produced from DNA fragments undergo uncharted reactions or
transformations, ultimately evolving into the ultimate insulated bag composed
of the complete DNA molecule.

6. As the ultimate insulated bag, the DNA creates a system of homologues with
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the aid of sunlight that can self-recharge in the absence of light. Therefore, life,
or a cell, is the system made up of the DNA ultimate insulated bag and its
homologues [49].

Mutual validation of biological homochirality and thermal bag upgrading
reaction

Homochirality [50], has been a challenging issue in the origin of life, as evidenced by
the selection of only one chiral molecule (such as D-sugar or L-chiral amino acid) by
living organisms. Utilizing the upgrading reaction of an insulated bag to explore the
origins of life could potentially elucidate the phenomenon of homochirality [51,52].
It is reasonable to deduce that chemical reactions in nature could take place in
left-handed or right-handed chiral environments, respectively, corresponding to the
existence of left-handed and right-handed quartz crystals [53,54]. If achiral
macromolecules used as low-level insulated bags carry out catalytic reactions in such
a chiral container to enhance their own internal energy, the upgrading reaction of
insulated bags will eventually take place and evolve into new chiral macromolecules
with higher thermal insulation efficiency. Racemic biomolecules, for instance, may be
able to remove right-handed small molecules from a container of left-handed quartz
crystals while keeping left-handed ones during the upgrading reaction of the insulated
bag. This is because right-handed small molecules may have a stronger interaction
force with left-handed quartz crystals [55].

If this hypothesis holds true, it prompts an additional inquiry: the left-handed quartz
pool is expected to generate biomacromolecules composed of left-handed small
molecules, while the corresponding right-handed quartz pool will similarly yield
biomacromolecules formed from right-handed small molecules. However, this leads
to the question of why life itself is constituted of left-handed small molecules. Let's
revisit the birth of the first life. The emergence of life originates from a group of
biomacromolecules that function as primary insulated bags. These molecules
continuously catalyze substrates to facilitate upgrading reactions of insulated bags,
resulting in the formation of larger biomolecules with improved insulation efficiency.
Low-efficiency thermal insulation molecules may eventually disintegrate into smaller
molecules or become a component of other high-efficiency thermal insulation bags.
The origin of life can be described as the evolution of a molecule from a basic
insulated bag to an ultimate insulated bag, where numerous molecules engage in a
multitude of reactions, ultimately resulting in the success of a single molecule. In the
competition for the upgrading reaction of thermal bags in the future, only one type of
biomacromolecule, either left-handed or right-handed, derived from various chiral
pools, will ultimately prevail. The homochirality observed in organisms provides
additional evidence for the occurrence of the upgrading reaction of insulated bags
within living systems.

Conclusion
A high-energy bloc model was developed, grounded in the phenomenon of
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volatilization, and we put forth the hypothesis that a solitary catalyst molecule in
homogeneous catalysis has no catalytic activity. The concentration dependence of
catalysts in homogeneous catalysis has been addressed through the application of the
high-energy bloc model. An alternative interpretation of entropy is put forth, which
holds that all biomolecules are insulated bags. We have offered a good explanation for
the fundamentals of biological metabolism based on our knowledge of homogeneous
catalysis. We have redefined the classification of organic molecules found in nature,
proposed a hypothesis regarding the essence of life, and investigated the origins of
life.
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