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Frank Laboratory of Neutron Physics
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IBR-2 pulsed reactor

Major directions:

✔Neutron-nuclear investigations

✔Condensed matter physics

✔ Applied research



NAA: Principle
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Advantages:

✔High sensitivity and selectivity

✔Multi element analysis

✔Wide concentration range

✔Easy sample preparation

✔Best for rare earth elements 

Disadvantages:

✔Require nuclear reactors

✔Storage and disposal of nuclear waste

✔Analysis time
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Methodology: NAA sample preparation
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NAA: Applications
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Bio-monitoring

Geology
Food

Archeology

Nano-toxicity

Wastewater treatment



Wastewater and Soil Analysis
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Aim
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o Assess the adsorption efficacy of organic and inorganic sorbents for                 

Gd(III) removal

o Measure the activity concentration of radionuclides in soil samples



Methodology: Wastewater treatment
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Addition

0.02g Gd(III) solution pH

shakingFiltration

Weighing

ICP-OES
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Methodology: Adsorption studies

Parameters

pH

2-6

Time

1-120min

Temperature

20-50oC

Concentration

10-100mg/L
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Results: Wastewater treatment 
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Results: Adsorption studies
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Methodology: Gamma Spectrometry
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Results: Activity concentration of radionuclides
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Conclusion 

• Training on NAA, ICP-OES and Gamma spectrometry

• Adsorption:

• Optimal pH = 3 for both

• Maximum removal around 7 min (for both), Titanosilicate with highest %R

• Temperature had more effect on Titanosilicate than Saccharomyces cerevisiae

• Concentration variation had more effect on Titanosilicate than Saccharomyces cerevisiae

• Langmuir model fitted better the data for both of sorbents

• The adsorption capacity of Titanosilicate was higher for Saccharomyces cerevisiae.

• Pseudo-First-Order model fitted well with Titanosilicate and Elovich model for Saccharomyces

cerevisiae devoted to chemical sorption

• Thermodynamics indicated physisorption process
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