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RESEARCH FIELDS:  

 Physics of natural radioisotopes 

 Identification and high-sensitive measurements of gamma isotopes 

 High-sensitive Rn, Tn measurements 

 Investigation of Rn, Tn diffusion process and migration into buildings 

 Calculation and modelling of environmental doses  

ACCREDITED METHODS:  

 Measurements of natural gamma isotopes (Ra-226, Th-228, K-40) 
    concentrations in solid samples using low-background gamma  
    spectroscopy 

 Measurements of Rn-222 concentration in liquid samples 
     using  a-spectroscopy 

 Measurements of Rn-222 concentration  
    (indoor, outdoor and in soil gas)  

 solid-state nuclear track detector (SSNTD) 

 a- spectroscopy 

Laboratory of Radiometric Expertise IFJ PAN 
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Lab.GAMMA 

Lab. CR-39 

Lab.RADON 

Lab.PRÓBKI 

LABORATORIES LER IFJ PAN 
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 B&W CCD Camera  

 magnification: 100 x  

 12 detectors  60 s/1 detector 

  Resolution > 150 tracts / mm2 

 Scanning area:: 47 mm2  

 SQL database engine (PostgreSQL) 

 25% NaOH (sodium-hydroxide) -  5000 g 

 Etching temp.: 90 °C 

 Etching time: 4 h  

 No of detectors: 432  

RadoBath 

Laboratory of Radiometric Expertise IFJ PAN 
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CR-39 

THE RADOSYS SYSTEM 2003 
automatic reading of CR-39 detectors 



DEVICES FOR RADON 

MEASUREMENTS  
AlphaGUARD PQ2000 

AlphaGUARD PQ2000Pro 

AlphaGUARD PQ2000Pro  

RADON & PROGENY IN AIR 
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MODEL WLX  

(Pylon Electronics INC) 

DEVICES  

FOR RADON AND THORON PROGENY MEASUREMENTS 

Radon 

WL Meter 

SARAD EQF3220   

attachment & unattachmet  

radon, thoron progeny 



a 

b 

a 

Liquid 

Scintillation 

Counter 

TRIATHLER  

Trytium  H-3 

Carbon  C-14 

Radon  Rn-222 

Radium  Ra-226 

Uranium  U-238/U234 

alpha / beta separation 

Pb shielding 

RADON IN WATER  - LSC METHOD 
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water sample - 10 ml  

Ultima Gold F scintillator - 10 ml  

Waiting for equilibrium 

(3 hours) 

30 minutes measuring 

0,97Vt3

D
C




Counting formula 

Mixing 

C – Radon 222Rn concentration [Bq/L] 

D – α decay counts  

t – Time of measurement [s] 

V – Volume of sample [L] 

0,97 – radon extraction factor  

RADON IN WATER  - LSC METHOD 
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1 min FLOW

AlphaGUARD 2000 PQ PRO

Alpha

PUMP

OUT IN

REMOTE

IN

INOUT

SECURITY

VESSEL

DEGASING

VESSEL

VALVE

POSITION

"6"

OUT IN

FILTER

CLAMP

WATER

SAMPLE

RADON IN WATER  - AquaKIT METHOD 



CONTROL BOARD  

DIGITAL 

FLOW METER 

steel sheet : 3.0 mm thick 

length: 2.20 m; diameter: 0,60 m 

volume: 608.0  2.4 dm3 

MASTERFLEX PUMP 

Manually controlled (flow rates: up to 3 dm3 / min) 

• control pump  

• time on 

• time off 

• 7 days in week 

TIMER  

RADON CALIBRATION CHAMBER 
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MEASUREMENTS IN SERBIA 
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INTERCOMPARISON  in the past 
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K.Kozak et al. , Intercomparison measurements of 222Rn concentration in water samples in Poland 

Radiation Measurements 47 (2012) 89-95 
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LĄDEK ZDRÓJ (Sudety mountains, SW Poland) 

Jerzy source:    1176  60 Bq/dm3 

Skłodowska-Curie source:    331  17 Bq/dm3 

L-2 Zdzisław bore-hole:    115  21 Bq/dm3 

PIWNICZNA ZDRÓJ, MILIK (Carpathian mountains, SE Poland)  

P-7 intake:  1,1  0,8 Bq/dm3 

M-4 intake: 2,1  1,1 Bq/dm3 

SLOVENIA 

Izvir Toplica source:   4,2  0,3 Bq/dm3 

Hotavlje source:        17    1 Bq/dm3 

MINERAL WATERS   2007- 2010  



GEOTHERMAL WATERS   2006, 2008  
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BIAŁKA TATRZANSKA (Tatra mountains, S Poland)    

4,2  1,8 Bq/dm3 

 

BAŃSKA, near SZAFLARY (Tatra mountains, S Poland)  

- before heat exchanger 

 1,0  0,1 Bq/dm3; 1,2  0,1 Bq/dm3  

- after heat exchanger 

 2,7  0,2 Bq/dm3; 2,9  0,2 Bq/dm3; 2,4  0,2 Bq/dm3;  



CHOSEN SPAS IN POLAND 
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BUKOWINA TATRZAŃSKA 

SZAFLARY 

RABKA ZDRÓJ 



RABKA ZDRÓJ 
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http://www.uzdrowisko-rabka.pl 

 

12 pools (6 in + 6 out)  

water temp. 30 °C  

start: 2008  



SZAFLARY 
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http://www.termyszaflary.com 

5 pools (2 in + 3 out)  

water temp. 30 - 38 °C  

start: 2006  



BUKOWINA TATRZAŃSKA 
LABORATORY OF RADIOMETRIC EXPERTISE
I N S T I T U T E  O F  N U C L E A R  P H Y S I C S  PA N

http://www.termabukowina.pl 

15 km from Zakopane  

12 pools (6 in + 6 out)  

water temp. 30 - 36 °C  

start: 2008  



MEASUREMENTS 
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•  start:  February 2014 ; stop: November/December 2014 ? 

• Radon in water – 2 methods AquaKIT + LSC 

   sampling:  4 x year ? 

• Active indoor radon measurements 

   AG + WL Meter); WLx – PYLON 

• Passive indoor radon measurements 

  track detectors: 4 exposures ?  RAMARN  + RSFW 

 

 



MEASUREMENTS - questions 
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• other inside parameters ? (hum., temp.,pressure) 

• calculation of average Rn concentration for dose assessment ? 

  day/night concentration ! contribution to the „total average” 

• spa working hours for workers and what time for patients ? 

• location of the detectors in spa ? 

• possible problems with owner’s permissions ? 

 

  

    

 


