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DTU Nutech, Technical University of Denmark

Staff at Radioecology

• Academics (10)
–1 professor (Xiaoin Hou)
–4 senior scientists (Sven Nielsen, Per Roos, Kasper 

Andersen, Jixin Qiao)
–2 engineer (Gunnar Jakobs, Jacobus)
–3 PhD students

• Technicians (6)
–5 lab technicians
–1 technician

• Guests
–Visiting scientists
–Guest PhD students
–Trainees
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Facilities at DTU Nutech  

•6 x Chemistry lab

•1 x seawater lab

•1 x sample preparation building 

•32 x low-level alpha spectrometers

•18 x low-level gamma spectrometers

•35 x low-level gas flow beta counters

•2 x LSC (Quantulus, Tricap)

•2 x ICP-MS (ICP-QQQ, Quadrupole) 

•1 x ICP-OES

Gamma Counting

Beta Counting

Scintillation Counting

ICP-MS

Sample Preparation

Alpha/Beta Equipment

Wet Chemistry Labs

Presenter
Presentation Notes
- Here, you can see a little insight of our instrumental equipment.

- Our facility is equipped with a large number of spectrometers and counters which allows an outstanding sample capacity.

- The laboratories include facilities suited for chemical and radiochemical purposes.

- The laboratories are well equipped for handling high radioactive samples up to 100 GBq.
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Radioecology & Tracer study

Scientific advice Environment 
monitoring

Development 
of analytical
methods & 
modeling
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Radioanalytical methods at RAS
Radionuclides

Chemical 
Analyses LSC

Total Beta 
Counting

Gamma 
Spec Alpha Spec ICPMS AMS

3H X X
14C X X
36Cl X X
41Ca X X
59Fe X X
63Ni X X
79Se X X
90Sr X X X
93Mo X X
93Zr X X
94Nb X X
99Tc X X X
126Sn X X
129I X X
135Cs X X X
137Cs X X
210Pb X
210Po X X
226Ra X X X
230Th X X
232Th X X X
234U, 238U X X X
236U X X
237Np X X
239Pu, 240Pu X X
239+240Pu X X X
241Am X X X
Other gamma emitters X

12-10-20185



DTU Nutech, Technical University of Denmark

Monitoring of Environmental Radioactivity

• Risø site

• Denmark

• Greenland

• Faroeland

• Iceland
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Water sampling

Seaweed sampling

Total diet samplesAerosol sampling

Rainwater sampling

Seafood  sampling
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Concentrations of Sr-90 and Cs-137 in air, precipitation, milk and grass at 
Risø and in Denmark since the 1950’s

Monitoring of Environmental Radioactivity

Nuclear weapon tests

Chernobyl accident

Fukushima
accident
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Research focuses
• Emergency preparedness 

• Radioecology and modelling 

• Radiochemical method development 

• Automated radiochemical analysis

• Environmental radioactivity

• Tracer studies 
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Scientific advice (Commercial service)

3H, 14C, 36Cl, 41Ca, 
55Fe, 59Ni, 63Ni, 90Sr, 
93Mo, 93Zr, 94Nb, 99Tc, 
129I, 210Po, 210Pb, 
226Ra, 237Np, 234U, 
235U, 236U, 238U, 238Pu, 
239Pu, 240Pu, 241Pu, 
241Am, 244Cm, 60Co, 
94Nb, 152Eu, 154Eu, 
137Cs, 134Cs 

Distribution

Total inventory of radioactivity 
and its variation with the time

• Analytical work under accreditation (ISO/IEC 17025:2005)

• Surveillance and waste characterization for Danish Decommissioning

• Commercial analysis for nuclear decommissioning abroad, industry 

(import/export) and other research institutes

• Training on radiochemical analysis

• Consultancy in radiation protection, analytical method development, 

environmental monitoring, etc.

DTU Nutech has long-term 
experience on radiochemical 
analyses for nuclear 
decommissioning

Presenter
Presentation Notes
The assessment can be either directed on surface contamination or irradiated materials.

The identification of involved nuclides and the investigation of the distribution pattern is of particular importance.

Concrete and graphite comprise considerable amounts of low-medium radioactive waste due to their large volumes in NPP.

Gamma emitters such Co60, Eu152/154, Ba133 and Cs137 can be easily determined by gamma spectrometry.

However, the determination of various beta and alpha emitters requires complete separation of the individual radionuclides from the matrix and from other radionuclides. This is necessary due to the poor energy resolution of beta counting and the high self-absorption of alpha particles in the samples.

In the following, we demonstrate how difficult-to-measure radionuclides from decommissioning can be analyzed using selected case studies.

The presented methods in this work have been developed and successfully applied at DTU Nutech. 
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Analyses for decommissioning at DTU Nutech 

Studsvik AB, Sweden 

Loviisa NPP, Finland 
• Spent resin and evaporated waste

• 3H, 14C, 55Fe, 36Cl, 90Sr, 99TC, 129I, 238Pu, 239, 240Pu, 
241Am, 243, 244Cm

• Metals, oil, sand and water

• 55Fe, 63Ni, 3H, 14C, 36Cl

Loviisa: 
”Spent resin” samples• Concrete and graphite 

• 3H, 14C, 55Fe, 36Cl, 41Ca and 63Ni

Australian Nuclear Science & Technology Organisation 

Operational waste 

Decommissioning of research reactors 

Decommissioning of NPP 

• Barsebäck NPP, Sweden
on-going project

Decommissioning of nuclear facilities 
• Karolinska University Hospital, Sweden 

on-going project

Presenter
Presentation Notes
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Welcome to                                            !

NKS-B Radworkshop
Radioanalytical Chemistry for Nuclear

Decommissioning and Waste Management

8-12 October 2018 
DTU Risø Campus, Frederiksborgvej 399, Roskilde, Denmark
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8:30 Registration and breakfast 8:30 Registration and breakfast
9:00-12:00 Lab training 9:00-12:00 Lab training

9:00 Marte Varpen Holmstrand, 
NRPA, Norway (Invited)

9:00 Xiaolin Hou, DTU Nutech Group -1 Group -2 Group -1 Group -2

9:35 Kirsten Hjerrild Nielsen, DD, 
Denmark (Invited)

9:35 Isabelle Levy, IAEA (Invited) Pu-239+240, 
Am-241

Fe-55, Ni-63 Pu-239+240, 
Am-241

Fe-55, Ni-63

10:10 Henrik Efraimsson, SSM, 
Sweden

10:10 Kaisa Vaaramaa, STUK, 
Finland

Per Roos Xiaolin Hou Per Roos Xiaolin Hou

10:00 Registration and breakfast 10:35 Coffee break 10:35 Coffee break

11:00 Welcome - Jens-Peter Lynov 11:00 Nóra Vajda, RADANAL Ltd., 
Hungary (Invited)

11:00 Matthias Bothe, VKTA, 
Germany (Invited)

11:15 Kasper Andersson
11:25 Jixin Qiao 11:35 Jonatan Jiselmark, SSM, Sweden 11:30 Jixin Qiao , DTU, Denmark

11:40 Vladan Ljubenov, IAEA (Invited) 11:50 Per Roos, DTU, Denmark 11:45 Taneli Iso-Markku, Univ. 
Helsinki

12:00 Damien Braekers, IRE
12:15 Lunch 12:15 Lunch 12:15 Lunch 12:00 Lunch 12:00 Lunch

13:00-16:00 Lab training 13:00-16:00 Lab training

13:30 David Ulfbeck, SIS, Denmark 
(Invited)

13:20 Fredrik De la Gardie, SKB, 
Sweden (Invited)

13:20 Mirela Vasile, SCK-CEN, 
Belgium (Invited)

Group -1 Group -2 Group -1 Group -2

14:05 Martin Amft, SSM, Sweden 
(Invited)

13:55 Anumaija Leskinen, VTT, 
Finland (Invited)

13:55 Mats Eriksson, SSM, Sweden Pu-239+240, 
Am-241

Fe-55, Ni-63 Pu-239+240, 
Am-241

Fe-55, Ni-63

14:40 Mia Ylä-Mella, STUK, Finland 
(Invited)

14:30 Bernhard Bugenhagen, TÜV 
NORD Germany (Invited)

14:20 Gaël K Menard, NRG, 
Netherland

Per Roos Xiaolin Hou Per Roos Xiaolin Hou

15:15 Coffee break 15:15 Departure to MS Sagafjord 14:45 Qifan Wu, Tsinghua 
University, China

15:00 Osváth Szabolcs, DTU, 
Denmark

15:40 Danièle Roudil, CEA, France 
(Invited)

16:15
Jens Søgaard-Hansen and Mikkel 
Øberg, DD, Denmark (Invited)

16:00-21:00 Radworkshop social event at 
M/S Sagafjord

15:30-16:30 Lab tour (Optional)

17:00 Close of day 1

Session-7 Methodology (Chairman: 
Xiaolin Hou )

Session-8 Methodology (Chairman: Jixin 
Qiao)

Session-2 Methodology (Chairman: 
Torbjørn Gäfvert)

Session-4 Methodology (Chairman: Kaisa 
Vaaramaa )

Session-5 Legislation and Status (Chairman: 
Per Roos )

Opening session (Chairman: Jixin Qiao)

Session-1 Legislation and Status 
(Chairman: Henrik Efraimsson)

Monday, 8th October Tuesday, 9th October Friday, 12th October

Session-3 Legislation and Status (Chairman: 
Jonatan Jiselmark)

Wednesday, 10th October Thursday, 11th October

Session-6 Methodology (Chairman:Mats 
Eriksson)
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Radworkshop 2018 topics

1. International and national legislation on decommissioning, waste 
management and clearance of materials, buildings and land

2. Strategies, experience and challenges in decommissioning of nuclear 
facilities

3. Radiological characterization and radiochemical analysis
3.1 Sampling technique and strategies
3.2 Radiological characterization methods
3.3 Principles of radiochemical analysis
3.4 Radiochemical methods for hard-to-measure radionuclides
3.5 Measurement techniques (alpha, beta, gamma, LSC, MS)
3.6 Development of new techniques/materials
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