How the decay process of radioactive substances
occurs in uranium rods at nuclear power plants

The importance of nuclear power plants can be barely overestimated, as they provide a
considerable amount of energy necessary for global consumption. In turn, the radioactive
decay of the uranium rods is the critical process that predetermines the functioning of these
power plants. During the decay, nuclear energy is released, generating electricity with zero
harm to the environment. The acknowledgment of the processes related to uranium decay
may help to understand the release of energy and the functioning of nuclear reactors.

Although the process of uranium rod decay seems quite simple and reasonable, there are
multiple important aspects to be taken into account. First of all, nuclear fission matters. The
unstable atomic nuclei lose energy triggered by the emission of radiation. The radiation
emitted during the decay consists of the three most important elements such as alpha, beta,
and gamma rays. Then, the isotope uranium received as a result of the process goes through
decay and comes with nuclear fission.

The structure of uranium rods in nuclear reactors is another aspect that should be taken into
account. It consists of the uranium fuel that contains U-235. As uranium atoms absorb
neutrons, they cause fission, as they remain unstable. Consequently, the U-235 nucleus splits
into small fragments and releases much energy in the form of heat. The heat received through
the process is actually the energy that powers nuclear reactors.

To understand the details and peculiarities of the process the uranium atoms undergo, it is
fundamental to start at the beginning. The whole thing starts with the bombardment of
uranium atoms with neutrons. As U-235 features a huge nucleus that helps it remain
susceptible of being split, it absorbs a neutron. Then, U-235 becomes completely unstable.
The unstable nucleus undergoes fission, gets split into two smaller nuclei, and several more
neutrons and a significant amount of energy are released. The neutrons may also go on
striking other U-235 nuclei and cause a chain reaction. It is fundamental for instances when
the maintenance of a continuous release of energy in the reactor is needed. The heat
generated by the reaction can be used to heat water, as it creates steam that activates turbines
connected to generators. Thus, the energy is produced.

As for the release of nuclear energy, it is another part that requires attention. First of all, it is
necessary to start with Einstein’s equation, which shows the link between mass and energy.
During fission, the mass of the fragments and neutrons is less than the mass of the uranium
atom. The so-called missing mass is transformed into energy that comes in the form of heat.
The process is exceptionally efficient, as large amounts of energy can be produced even with
small amounts of uranium. Additionally, it is prominent to say that the fission of U-235 does
not occur by chance and in isolation. Instead, it happens in a controlled environment, such as
a nuclear reactor. Each stage of the process is moderated and regulated to ensure the highest
safety level and prevent uncontrolled or rapid reactions.



To sum up, the decay of uranium rods in nuclear power plants occurs through the process of
nuclear fission. When uranium-235 atoms absorb neutrons, they become unstable and split
into smaller fragments, releasing a tremendous amount of energy. This energy is harnessed as
heat, which drives the generation of electricity. The principles of energy release are based on
the conversion of mass into energy, as described by Einstein’s equation. The controlled decay
process within the reactor core is key to maintaining a stable and efficient energy production

cycle.
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