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Description
Nuclear chemistry is a branch of chemistry that studies

radioactivity, nuclear processes, and atomic nuclei alterations
such as nuclear transmutation and nuclear characteristics. It
encompasses the chemistry of radioactive materials such as
actinides, radium, and radon, as well as the chemistry connected
with nuclear-processing equipment. This encompasses surface
corrosion as well as behavior under normal and abnormal
operating circumstances.

The behavior of things and materials after being placed in a
nuclear waste storage or disposal site is an important area. It
encompasses the investigation of the chemical effects of
radiation absorption in live creatures, plants and other things.

Because radiation has a chemical influence on living things,
radiation chemistry governs much of radiation biology. To put it
another way, radiation influences the biochemistry of an
organism; this change in biochemistry then modifies the
chemistry that occurs within the organism; this change in
chemistry might then lead to a biological consequence. As a
result, nuclear chemistry has tremendously aided in the
knowledge of medical treatments, allowing them to improve. It
entails researching the generation and application of radioactive
sources in a variety of procedures.

Radiotherapy in medicinal applications, the use of radioactive
tracers in business, science, and the environment and the use of
radiation to change materials like polymers are just a few
examples. Nuclear processes are also studied and used in non-
radioactive sectors of human activity.

Nuclear Magnetic Resonance (NMR) spectroscopy, for
example, is widely employed in synthetic organic chemistry and
physical chemistry, as well as in macromolecular chemistry for
structural characterization.

Main Areas
Radiochemistry is a branch of chemistry that studies the

characteristics and chemical interactions of non-radioactive
isotopes using radioactive isotopes of elements.

Radiation Chemistry
Radiation chemistry is the study of the chemical effects of

radiation on matter; it differs from radiochemistry in that the
material being chemically modified by the radiation does not
need to contain radioactivity. The conversion of water to
hydrogen gas and hydrogen peroxide is an example.

Prior to the discovery of radiation chemistry, it was widely
assumed that pure water could not be destroyed. The goal of
the first studies was to learn about the effects of radiation on
matter. Hugo Fricke examined the biological effects of radiation
using an X-ray generator as it became a common therapeutic
choice and diagnostic procedure. Fricke postulated and later
verified that X-ray radiation might convert water into activated
water, allowing it to react with dissolved matter species [1].

Chemistry for Nuclear Power
For uranium and thorium fuel precursors synthesis, starting

from ores of these elements, fuel fabrication, coolant chemistry,
fuel reprocessing, radioactive waste treatment and storage,
monitoring of radioactive elements release during reactor
operation, and radioactive geological storage, among other
things, radiochemistry, radiation chemistry and nuclear chemical
engineering play a critical role.

Study of Nuclear Reactions
Nuclear reactions like fission and fusion are studied using a

combination of radiochemistry and radiation chemistry. The
creation of a short-lived radioisotope of barium from neutron-
irradiated uranium provided early evidence for nuclear fission
[2].

Because it was usual radiochemical procedure to utilise a
barium sulphate carrier precipitate to assist in the isolation of
radium at the time, it was assumed that this was a new radium
isotope. More recently, a combination of radiochemical
technologies and nuclear physics has been employed to try to
create new 'superheavy' elements; it is thought that islands of
relative stability exist where nuclides have half-lives of years,
allowing for the isolation of weighable amounts of the new
elements.

Editorial

iMedPub Journals
www.imedpub.com

Der Chemica Sinica
ISSN 0976-8505

Vol.13 No.1:002
2022

© Copyright iMedPub | This article is available from: https://www.imedpub.com/der-chemica-sinica/ 1

http://www.imedpub.com/
https://www.imedpub.com/der-chemica-sinica/


The Nuclear Fuel Cycle
The chemistry involved in any step of the nuclear fuel cycle,

including nuclear reprocessing, is referred to as this. The fuel
cycle encompasses all processes related to the production of
fuel, including mining, processing and enrichment, as well as
fuel production. It also incorporates the 'in-pile' activity that
occurs before the cycle's back end. Before it is disposed of into
an underground waste depot or reprocessed, old nuclear fuel is
managed in either a spent fuel pool or dry storage on the rear
end [3].

By removing the uranium that makes up the vast majority of
the mass and volume of used fuel and recycling it as reprocessed
uranium, the PUREX process can be modified to make a UREX
(uranium extraction) process that could be used to save space
inside high-level nuclear waste disposal sites, such as the Yucca
Mountain nuclear waste repository. The UREX method is a
modified PUREX technology that prevents plutonium from being
removed [4].

A plutonium reductant can be added before the first metal
extraction stage to achieve this. The inclusion of Aceto
Hydroxamic Acid (AHA) to the extraction and scrubbing stages of
the process is crucial. The addition of AHA reduces the
extractability of plutonium and neptunium, resulting in stronger
proliferation resistance than the PUREX technique' plutonium
extraction stage [5]. The PUREX process can be turned into the
TRUEX (TRansUranic EXtraction) process by adding a second
extraction agent, octyl (phenyl)-N,N-di-butyl Carbamoylmethyl
Phosphine Oxide in combination with Tri butyl phosphate. The
TRUEX (TRansUranic EXtraction) process was invented in the
United States by Argonne National Laboratory and is designed
[6]. The theory is that by lowering the waste's alpha activity, the
majority of the waste can be disposed of more easily. 99.9% of
uranium and >95 percent of technetium are separated from
each other, as well as other fission products and actinides, in the
UREX process. A malondiamide-based extraction technique has
been developed as an alternative to TRUEX. The DIAMEX
method avoids the creation of organic waste, which contains
elements other than carbon, hydrogen, nitrogen, and oxygen. It
is possible to burn such organic waste without producing acidic
gases, which could contribute to acid rain [7].

The French CEA is working on the DIAMEX process in Europe.
The method has matured to the point that an industrial plant
might be built using the existing expertise. This technique, like
PUREX, is based on a solvation mechanism. Extraction of

Selective Actinides (SANEX) [8]. It has been proposed that the
lanthanides and trivalent minor actinides be removed from the
PUREX raffinate using a technique like DIAMEX or TRUEX as part
of the minor actinide management. The lanthanides must be
removed in order for actinides like americium to be reused in
industrial sources or used as fuel. Because lanthanides have
enormous neutron cross sections, they would poison a nuclear
reaction powered by neutrons [9].

The extraction mechanism for the SANEX process has yet to
be specified; however several different research groups are
presently working on one. The French CEA, for example, is
developing a technique based on Bis-Triazinyl Pyridine (BTP)
[10].
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