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Environmental Radiation Surveillance and 
Emergency Preparedness is accredited 

department

• The accreditation field is “Environmental testing”

• This accreditation is an indication that 
our institution meets the quality set by 
an ISO 17025 standard.

10.10.2018 2
NKS-B RadWorkshop 2018



Fields of testing:
• Advanced gammaspectrometric analyses
• Gammaspectrometric measurements (K-40, I-131, Cs-134, Cs-137, decay series of U-238, U-235 

and Th-232)
• Direct measurements of people
• Method for local laboratories, NaI(Tl) detector
• Radiochemical analyses

– Plutonium
– Strontium
– H-3
– Uranium
– Lead
– Polonium
– Radon in water
– Gross alpha

• Uranium, strontium determinations using ICP-MS
• Airborne radon concentrations
• Sampling for environmental surveillance of radioactivity
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Environmental surveillance and 
measurement laboratory

The laboratory provides analysis services both for internal and 
external customers:
•  Gamma spectrometric analyses
•  Radiochemical analyses measured by liquid scintillation counters,        
proportional counters or using alpha spectrometry
•  Radiation monitoring programme in the vicinities of the Finnish 
nuclear power plants
• Baseline studies of mining and nuclear facility areas
• Sampling of environmental samples
• CTBT (Comprehensive Nuclear-Test-Ban Treaty) laboratory 
analyses
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Environmental surveillance and 
measurement laboratory

• Environmental laboratory handling of low activities

• Most of laboratories are type C as a normal chemistry laboratory, 
one type B laboratory 
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Challenges in radiochemical analysis

• Activity concentration in environmental samples
• Digestion of the samples
• High concentration of Fe
• Organic matter
• High amount of Si
• Natural radionuclides
• Etc.
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Determination of uranium from 
environmental samples

• Challenges :

o High concentration of Fe → yield of uranium poor

o Indissoluble organic matter follows to the final source preparation → 
impurities in alpha spectrum

o Po-210 (5,304 MeV) impurity, U-232 (5,320 MeV)

o High amount of Si → problems with the ion exchange   
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Determination of uranium from 
environmental samples

• Solutions :
o Oxidation of organic matter with HNO3 and hydrogen peroxide (H2O2), 

repeated several times. After oxidation process, samples are burned in 
450°C if needed
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Suillus luteus
Sample after MARS5- digestion Sample after evaporation 



Determination of uranium from 
environmental samples
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Beginning of the oxidation with H2O2 and HNO3 After the oxidation and 450°C



Determination of uranium from 
environmental samples

• Precipitated sample for the alpha spectrometry
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1. 2.

1. No extra oxidation 
and burning after 
MARS-digestion

2. Extra burning after 
MARS-digestion and 
oxidation

Wild berry



Determination of uranium from 
environmental samples

• Solutions :
o High amount of silica (for example in plant samples)

problem: precipitated silica, ion exchange column is blocked

Extra oxidations

o High amount of Fe (for example in mushrooms, in some moss samples)
→ reduction of Fe(III) first by ascorbic acid, after that with TiCl3
→ extraction of Fe into diethyl ether (Fe 99%, U 0%)
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Extra oxidation Extra ashingand



o Po-210 (for example in plant samples)
→ repeat the ion exchange with new anion exchange column
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Determination of uranium from 
environmental samples



Digestion the samples with 
high pressure and temperature
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220°C, 90 bar
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Digestion with Ultrawave and determination with ICP-MS 



Industrial samples

Metal-concentrate samples: 
o Amount of sample in analysis: suitable amount below 1 g in Po deposition 

for alpha spectrometry
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Determination of Tc-99 from waste 
samples
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• Challenges :

o High radioactivity concentration (laboratory facilities)

o High concentrations of other radionuclides (Co, Sb, Cs)

o Half life of the tracer



10.10.2018 16
NKS-B RadWorkshop 2018

Tc-99

Sb-125

Cs-137

Co-60

Liquid scintillation countings

Counting efficiency, Quenching

Tc-99, Sb-125, Cs-137, Co-60



Determination of Tc-99 from waste 
samples
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MARS-digestion
- evaporation
- dissolution 1.6M HNO3
- addition H2O2 → Tc (VII)

Tracer Tc-99m, T½ 6 h

Diphonix

DOWEX 50W x8

PRE-column

TEVA

- evaporation
- dissolution 0.5M HNO3
- addition H2O2

Sb-125

- evaporation
- dissolution 0.1M HNO3
- addition H2O2

Co-60 ja Cs-137

Yellow colour
- addition NH3
- addition H2O2

- resin into the counting vial
- gammaspectrometric measurement
- liquid scintillation counting

Tc-99 < 10 Bq/g



Thank you!
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