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Tasks of the Laboratory IRP-MIR

IRP — Radiation Protection Institute
MIR — Integrated Monitoring and measurements of the Radioactivity

 Physical surveillance of the internal

contamination of employees [ Biological samples ]
exposed to ionizing radiation

« Technical advanced service for _
radiological characterization [ Environmental samples ]
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Italian nuclear power plant

1963 - 1990

GARIGLIANO NPP
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Decommissioning and waste management

Dismantling the structures and revoving contaminated materials
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Waste characterization
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Sequential separation [ }
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Procedure
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Acid attack

Addition of 242Pu and 243Am tracers

TEVA+DGA in HNO, 3M
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TEVA+DGA
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TEVA+DGA
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T Am, Cm

M =——> vacuum
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TEVA+DGA

fe) D \
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TEVA+DGA
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TEVA+DGA

20 ml HCI 2M 15 ml HCI 0.25M

Counting time = 600.000 s Counting time = 600.000 s

i EDP i
= -

EDP
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Results and discussion
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Counts
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Interference in Pu spectra
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Interference in Pu spectra
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Counts
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Interference in Am spectra
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Results - Performance

E zil,z, 3 ._‘.‘. Sample amount Pu Yield Am/Cm Yield
ey analyzed (g) %) (%)

<0.3 99 + 3 90+ 3
0.5 62 + 18 96 + 4
91+8
|
analyzed (g) €4)) (%)
68 + 8 99 + 3
64 +3 100+ 1
Matrix effect 'z «—— TEVA

v
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Results - Performance
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Minimum Detectable Activity (MDA)

L, = detection limit

t = counting time

Lp
u MDA (Bg/g) =
@ £ % ¢ = efficiency
i Y = chemical yield
m= sample amount

Reliable quantification
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MDA (Bq/g)

Minimum Detectable Activity (MDA)

1,2
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Results — Sample amount optimization

AR GRT e Pu Yield Am/CmYield MDA
el (%0) (%0) (Ba/g)

99 +3 90 +3 4.06E-04 + 1.1E-04

[ } Pu Yield Am/Cm Yield MDA
(%) €] (Bq/g)
0.5¢g 68 + 8 99 + 3 2.17E-04 + 9.8E-05

Resin Pu Yield Am/Cm Yield MDA
(%) (%) (Bq/g)

1.37E-04 + 5.8E-05
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Conclusions: TEVA and DGA cartridges were successfully applied
in sequence for the determination of Actinides in
concrete, paint and resin samples deriving from the

decommissioning of the Italian nuclear power plants.
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Conclusions: Optimization of Pu

valence adjustment

Sequential /
separation

Decontamination
capacity

Low volume of
liquid waste

Satisfactory
performance up to
1 g of sample

Reach very low % H {

MDA value
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