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• The UK’s National Measurement Institute, engaging with 
government, academia and industry

• Founded in 1900, Radioactivity measurement since 1913

• Responsible for establishing, maintaining and 
disseminating national standards and measurement 
science

• ~800 employees

• ~150 students with Post Graduate Institute

• Purpose built laboratory campus in Teddington, UK

• Operated and owned by the Dept for Business, Energy and 
Industrial Strategy

National Physical 
Laboratory
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Why do we need measurement?

Kilogram: Enhancing 
information content of 
geophysical 
measurements in nuclear 
site characterisation

Second:  In-situ Real-time
Monitoring of Waterborne 
Low Energy Betas

Metre: Long-range
scanning based detection 
of Alpha-induced air-
fluorescence even under 
daylight conditions

Ampere: Improved 
characterisation and 
modelling of measurement 
errors in electrical 
resistivity tomography 
surveys

Kelvin: Drying Magnox 
Waste for Dry Storage

Candela: Polyoxo
Actinide Chemistry

Mole: Radiation Induced 
Corrosion of Uranium 
Spent Fuel
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Quantitative comparison of an unknown quantity with a standard quantity



• Responsible for standards of radioactivity and 
neutrons

• First established for standardisation of radium 
(provided by Marie Curie)

• Standards provide a route to demonstrate that 
measurements are accurate, consistent and 
independent - to support regulatory compliance

• Standardisation contributes to finding new 
applications and measurement systems to provide 
additional confidence 

• Supporting UK industry and academia
• Currently ~30 scientists, 6 PhD students, 4 MSc 

students, and 2 professorial co-chairs with the 
University of Surrey

Nuclear Metrology Group
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The first radium standard held by NPL was 
prepared by Mesrs. Curie, Meyer and Rutherford

From “Radiation Science at the National Physical 
Laboratory, 1912-1955”, E. E. Smith



Measurement of radioactivity

Primary 
standards

Reference 
materials

Proficiency 
tests

Good 
practice 
guides

Method 
development

Nuclear 
decay data

Training and 
consultancy
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Relevance of nuclear metrology

The NPL Nuclear Metrology Group is active in many of these sectors, with funding from UK Govt., European research 
grants or commercial contracts as appropriate 
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Tracer production for method 
validation/instrument calibration
Measurement challenge
§ Development of methods for 

measurement of difficult-to-measure 
radionuclides must have suitable tracers 
to calibrate instruments and validate 
procedures

Solution
§ NPL develop methods to produce tracers 

via irradiation. These are then chemically 
separated and measured to produce 
standards for end-users

§ Long-lived decommissioning and 
activation product 93Zr a recent example

Technique Activity (Bq/g)

CIEMAT/NIST 1046 ± 24

TDCR 1030 ± 23

DCC 1028 ± 17

Average 1035 ± 24 (k=1)

NPL – Commercial – Not for distribution



Radionuclide separation

Measurement challenge
§ Accurate measurement of radionuclides is 

prevented by stable or radioactive elements 
present in the sample

§ Example: separation of Tc from Ru and Mo for 
decommissioning and nuclear medicine 
applications

Solution
§ NPL characterise novel separation materials 

developed for various radionuclides e.g. TK201
§ Development of materials based on 

functionalised nanomaterials and graphene 
oxide
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Rapid measurement
Measurement challenge
§ Can measurement of radioactivity by 

mass rather than decay energy offer 
a higher throughput for 
decommissioning samples

§ Simultaneous measurement of stable 
elements and radionuclides in 
aqueous decommissioning wastes

Solution
§ Radionuclide measurement using 

ICP-MS/MS
§ Online separation offers a rapid 

alternative to offline separation
§ Higher number of samples can be 

processed
§ Samples measured as received 

without any treatment
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Nuclide Instrument LOD 
(optimised 
method) (Bq g-1, 
pg g-1)

Method LOD 
(optimised 
method) (Bq g-1, 
pg g-1)

Target LOD 
(Bq g-1)

63Ni 0.5 (0.3) 25.6 (12.1) 100
90Sr 1.0 (0.2) 90.0 (17.6) 1
93Zr 1.3×10-5 (0.1) 1.7×10-4 (2.2) 10
99Tc 3.0×10-4 (0.5) 3.1×10-4 (0.6) 1
129I 8.1×10-5 (5.2) 8.6×10-5 (5.1) 0.01
237Np 1.0×10-5 (0.4) 1.1×10-3 (42.3) 1
239Pu 1.6×10-4 (0.07) 1.6×10-3 (0.7) 0.1



Thank you for listening

The National Physical Laboratory is operated by NPL Management Ltd, a wholly-owned 
company of the Department for Business, Energy and Industrial Strategy (BEIS).

The picture can't be 
displayed.
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