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DESCRIPTION 

Radioanalytical chemistry is a subfield of analytical 
chemistry that focuses on the measurement and 
identification of radioactive isotopes in various materials. 
Radioactive isotopes are atoms that have an unstable 
nucleus and emit radiation as they decay into a more stable 
state. These isotopes can be found in a variety of natural 
and man-made sources, and their measurement and 
identification is important in a wide range of applications, 
including environmental monitoring, nuclear power 
generation, and medical diagnostics. Radioanalytical 
chemistry involves the use of specialized equipment and 
techniques to detect and quantify the presence of 
radioactive isotopes in samples. The most common 
technique used in radioanalytical chemistry is gamma 
spectroscopy, which involves the use of a gamma ray 
detector to measure the energy and intensity of gamma rays 
emitted by radioactive isotopes. Other techniques used in 
radioanalytical chemistry include liquid scintillation 
counting, alpha spectrometry, beta counting, and neutron 
activation analysis. 

Gamma spectroscopy is the most commonly used technique 
in radioanalytical chemistry due to its sensitivity and ability 
to measure a wide range of radioactive isotopes. Gamma 
spectroscopy involves the use of a gamma ray detector, 
typically a Sodium iodide (NaI) crystal or a high - Purity 
Germanium (HPGe) detector, to measure the energy and 
intensity of gamma rays emitted by radioactive isotopes in a 
sample. The gamma ray detector is connected to a Multi -
Channel Analyzer (MCA) that sorts and records the energy 
and intensity of the detected gamma rays. The resulting 
gamma spectrum provides a unique “fingerprint” of the 
radioactive isotopes present in the sample. Liquid 
scintillation counting is another common technique used in 
radioanalytical chemistry, particularly for the detection of 
low-energy beta emitters. In this technique, the sample is 
dissolved in a liquid scintillation cocktail that contains a 
scintillating material that emits light when excited by beta 
particles. The resulting light is detected by a Photomultiplier 

Tube (PMT), and the number of beta particles emitted by the 
sample can be quantified. 

Alpha spectrometry is used to measure the energy and 
intensity of alpha particles emitted by radioactive isotopes. 
In this technique, the sample is mounted on a thin film or 
filter that allows alpha particles to pass through to a 
detector, typically a silicon or gas ionization detector. The 
energy and intensity of the alpha particles are then 
measured and recorded. Beta counting is used to measure 
the energy and intensity of beta particles emitted by 
radioactive isotopes. In this technique, the sample is 
mounted on a thin film or filter that allows beta particles to 
pass through to a detector, typically a gas ionization detector 
or a liquid scintillation counter. The energy and intensity of 
the beta particles are then measured and recorded. 

Neutron activation analysis is a technique used to determine 
the elemental composition of a sample by bombarding it 
with neutrons and measuring the resulting gamma ray 
emissions. The sample is typically irradiated in a nuclear 
reactor or with a neutron generator, and the resulting 
gamma rays are measured using gamma spectroscopy. The 
elemental composition of the sample can then be 
determined based on the gamma ray emissions from the 
different isotopes produced. Radioanalytical chemistry is 
used in a wide range of applications, including 
environmental monitoring, nuclear power generation, and 
medical diagnostics. In environmental monitoring, 
radioanalytical chemistry is used to measure the 
concentration of radioactive isotopes in air, water, soil, and 
biological samples. This information is important for 
assessing the risk of radiation exposure to humans and the 
environment. In nuclear power generation, radioanalytical 
chemistry is used to monitor the radiation levels in and 
around nuclear power plants to ensure the safety of workers 
and the surrounding community. Radioanalytical chemistry 
is also used to measure the radioactive waste generated by 
nuclear power plants and to determine the appropriate 
methods for disposal. 

 

 

Correspondence to: Santhosh Tanneru, Department of Pharmaceutical Sciences, Stanford University School of Medicine, Stanford, CA, USA, E-mail: 
tanneru@santhosh.edu 
Received: 15-Jan-2023, Manuscript No. PACO-23-23732; Editor assigned: 17-Jan-2023, PreQC No. PACO-23-23732 (PQ); Reviewed: 31-Jan-2023, 
QC No. PACO-23-23732; Revised: 07-Feb-2023, Manuscript No. PACO-23-23732 (R); Published: 14-Feb-2023, DOI: 10.35248/2471-
2698.23.8.180 
Citation: Tanneru S (2023) Radioanalytical Chemistry: Solving Problems in Nuclear Energy and Environmental Science. Pharm Anal Chem. 
8:180. 
Copyright: © 2023 Tanneru S. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.  

Pharm Anal Chem, Vol.8 Iss.1 No:1000180 1 

ISSN: 2155-9570 

a o 

Ph
ar

m
ac

eu
tical Analytical Chem

istry

ISSN: 2471-2698 

Pharmaceutical Analytical Chemistry:
Open Access Opinion article


