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The CIRCE lab 

• A 3 MV accelerator mass spectrometer 
(AMS) for the ultrasensitive measurements of 
rare isotope ratios (e.g. actinides and 14C). 
 
• A mass spectrometry lab (IRMS) for the 
stable isotope analysis of solid, gaseous and 
liquids samples. 
 
• An environmental radioactivity laboratory 
allowing also the 222Rn and gamma emitters 
measurement. 
 
• An isotope chemistry lab involved also in 
methodological developments (e.g AMS 
measurement of 11B). 
 
• An isotope hydrology and cryogenic lab. 
  
• A facility for the study of nuclear reactions 
in the framework of nuclear astrophysics. 

CIRCE - FIELDS OF ACTIVITY 
a) Archaeometry by high-precision 

radiocarbon dating; 
b) Environmental science by 14C-based global 

carbon cycle studies;  
c) Isotope hydrology; 
d) Nuclear astrophysics by the ERNA recoil 

mass separator;  
e) Nuclear safeguards and contrast to illegal 

nuclear fuel use by actinides AMS;  
f) Forensic applications of AMS;  
g) Tribology by 7Be implantation. 
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The IRMS lab 
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De Thermo Finnigan DELTAplus 

IRMS with Dual Inlet 

FlashEA™ 
1112 

Thermo 
Finnigan TC/EA 

ConFlo III 

GC-C/TC-
Unit 

ConFlo II 

Thermo Finnigan 
DELTA V  IRMS 



Number of isotopic analyses in the Isonitrate Italy project  
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Total: 668 samples 



The environmental samples and isotopic analyses in the Nitrate Project  
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The samples reception: the Nitrobase      
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The Silver Nitrate method (Silva et al., 2000) for δ15NNO3 and δ18ONO3 analyses  
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Pretreatment Protocol 

Minimum quantity of NO3
-: 

6 mg (100 µmol)  

3 Internal Reference Materials (RM) 

in two replicates processed along 

with Unknown samples: 

1) USGS 34 (δ15N=-1.8±0.2‰;  

δ18O=-27.9±0.6‰); 

2) SiAl KNO3 (δ15N=26.9±0.8‰; 

δ18O=23.8±0.1‰); 

3) CIRCE KNO3 3 (δ15N=2.5±0.5‰; 

δ18O=24.8±0.5‰). 



The preparation protocol for δ11B analyses  
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NH3 3 M, 
contaminants 
removal 

Water sample 

B(OH)3 + H2O            B(OH)-
4 + H+  

Add  NaOH 0.1M, 
pH 10 adjustment   

Eluate/solution 
Add Mannitol, 
boron trapping, 
and drying at 70 °C   

11B/10B by AMS 

HCl 0.1M, 
elute 

Exchange column HCl 2M, cleaning 
NH3 3M, seasoning 

1 mL Amberlite 
exchange resin 

Minimum quantity of B required: 

500 µg  

International Reference Materials 

(RM) in 5 replicates processed along 

with Unknown samples: 

NIST951 (δ11B=0 ‰) 



The AMS analysis of δ11B  
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The isotopic analyses: Measurement performances 
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Measurement precision: 

δ15NNO3 = ± 0.7 ‰ 

δ18ONO3 = ± 1.3 ‰ 

δ11B = ± 6 ‰ 



Throughput of the CIRCE lab for the Isonitrate Italy project  

La contaminazione da nitrati nelle acque – Roma, 28 gennaio 2015 

Average Measurement Rate: 510 samples per month  

Average Measurement Rate:  

200 samples per month  

Average Measurement Rate:  

1100 samples per month  

4419 

668 
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(Artwork made of TC/EA consumables) 
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