SECONDA UNIVERSITA DEGLI STUDI DI NAPOLI

DIPARTIMENTO DI CULTURAL AND ENVIRONMENTAL HERITAGE
MATEMATICA E FISICA

CENTRE FOR ISOTOPIC RESEARCH ON ﬁ-._
L]
L]
X

The role and the performance of CIRCE lab

in the framework of the Isonitrate Italy Project

L. Stellato, F. Marzaioli, F. Terrasi, A. D’Onofrio, A. Ricci, M. Rubino,

E. Di Fusco, B. Di Rienzo

E-mail: luisa.stellato@unina?.it

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



The CIRCE lab

° A 3 MV accelerator mass spectrometer

(AMS) for the ultrasensitive measurements of
rare isotope ratios (e.g. actinides and 14C).

J A mass spectrometry lab (IRMS) for the
stable isotope analysis of solid, gaseous and
liquids samples.

° An environmental radioactivity laboratory

allowing also the %?2Rn and gamma emitters
measurement.

J An isotope chemistry lab involved also in
methodological developments (e.g AMS
measurement of 11B).

. An isotope hydrology and cryogenic lab.

J A facility for the study of nuclear reactions
in the framework of nuclear astrophysics.

2009 Giulio Bulfoni

CIRCE - FIELDS OF ACTIVITY

Archaeometry by high-precision
radiocarbon dating;

Environmental science by 4C-based global
carbon cycle studies;

Isotope hydrology;

Nuclear astrophysics by the ERNA recoil
mass separator;

Nuclear safeguards and contrast to illegal
nuclear fuel use by actinides AMS;
Forensic applications of AMS;

Tribology by ’Be implantation.
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The IRMS lab

Thermo
Finnigan TC/EA

FlashEA™
1112

Thermo Finnigan
DELTAV IRMS

Thermo Finnigan DELTAP!us

IRMS with Dual Inlet
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Number of isotopic analyses in the Isonitrate Italy project

Matrix 5Ny 6%0u0s 8 Ngye siip
Surface waters 105 105 11
Groundwaters 361 361 74
Soils (2mm sieved and homogeneized) >4

Soil extracts (1:5 soil to water ratio) 32 32

Mineral fertilizers 2

Manure 8 in progress
Sewage effluents (atinlet of TP) 12 in progress
Sewage effluents (at outlet of TP) 9 9 in progress

Total: 668 samples
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The environmental samples and isotopic analyses in the Nitrate Project
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The samples reception: the Nitrobase

\ A L Strumenti tabella | 150115 MITROBASE Luisa : Database (Access 2007) - Microsoft Access - =7 X
=/ home | Crea  Datiesterni  Stumenticatabase Foglio dati ]
=)W Taglia e ‘n - EES ~ i & Nueve  E Tatali E ? W Selezione - &, Sostitulsci
g 2 | Copia [ _| e l__“l I_l—s?“_—_} l*@l sHsahs W Controllo ontogratia | % | ¥4 Avanzate = = Vais~
Vi | Inels o tormuto (@€ B[ A (B 1S S]] Aveme | o cppigy « T amo - b | ™ s tiro | "™y soesons -
Visuakzzationi Appunti El Carattere & | Formato RTF | Record | Ordana e filtra Trova
9 1

'G Awviso di protezione  Alcuni contenuti del database sono stati disatthati Opzbonl...

Tutti gli oggetti di Access et
Tabelle 2 =| "' | DATA - IDCampioneCODISPRA -t IDC -t Datacampion -t Primary Key - Tipologia Ar -1 Sz - |MATRIC - Regii-i  Contenitore - |Datapasss <
S| ACCETTAZIONE Tobella | || B 16/04/2014 ISPRASUS001 ISPRA 04/04/2014 1| Taratura € 5U VEN  Sacchetto polistilen: C}
Data creazione: 23/06/2014 16.29... |®  16/04/2014 ISPRASUS002 ISPRA 04/04/2014 2| Taratura € SU VEN  Sacchetto polietilens
Data ultima macWicx 15012005 | (|| & 16/04/2014 ISPRASUS003 ISPRA 04/04/2014. 3 Taratura ¢ su VEN  Sacchetto palietilen
Anallsl pre-accettardone  Tabella Q| s 16/04/2014 ISPRASUS004 ISPRA  04/04/2014 4 Taratura ¢ su VEN  Sacchetto polietilent
D o e~ | 1= 16/04/2014 15PRASWS206 ISPRA.  09/04/2014 5| Taratura ¢ SW VEN  Colonna anionica
™ Copia di ACCETTAZIONE  Tabella _!3‘. 16/04/2014 ISPRASWS202 ISPRA Dﬂfmf:ﬂ!d.l' H-:: Taratura c SW WEN  Colonna anionica
Data creazione: 07/00/200512.09... | | |®  16/04/2014 ISPRAGWS002 ISPRA 05/04/2014 7 Taratura c GW WEN  Colonna anionica
Deta uftima modifice: 07002015 || % 16/04/2014 1SPRAGWS001 ISPRA 03/04/2014 8 Taratura € GW VEM  Bottiglia di plastica
[ MO3_sample Tabella _ * 16/04/2014 ISPRAGWS000 ISPRA ngfm;zm{- 9) Taratura C GW VEN Colonna anionica
e e s |~t 16/04/2014 ISPRACIS00L ISPRA 0/04/2014 101 Taratura e C WEN  Tubi Faleon
.j e A _IEZ 16/04/2014 ISPRACIS000 ISPRA 03/04/2014 11 Taratura c O VEN  Tubi Falcon
B s ceszione: 25062004 105, I ®.  16/04/2004 ISPRASUB00L ISPRA 01/04/2014 iz;fl‘anatura ¢ 5u EMR  Sacchetto polietilens
Data ultima modifica: 0L07/2014 .. || | ®  16/04/2014 ISPRASUS002 ISPRA 01/04/2014 13 Taratura c sU EMR  Sacchetto polietilent
T PK_misurati Tabells | ®  16/04/2014 ISPRASUSD03 ISPRA 01/04/2014, 14 Taratura e SU EMR  Sacchetto polietilen:
" Data creazione: 20/11/2014 1538, |® 16/04/2014 1SPRASUS004 ISPRA 01/04/2014 15 Taratura € SU EMR  Sacchetto polietilen:
Data ultima modificx: 0112004 . g 16/04/2014 ISPRAZOBO01 ISPRA 01/04/2014. 16 Taratura c 20 EMR  Bottiglia di plastica
s Tabella | % 16/04/2014 ISPRAZOS002 ISPRA  01/04/201 17, Taratura ¢ 20 EMR  Bottiglia di plastica
S e e Il l®  16/04/2014 1SPRACIB00L ISPRA 28/03/2014 18 Taratura c EMR  Tubi Falcon
:3 PER ST shetis |l |®  16/04/2014 ISPRACIZON2 ISPRA 28/03/2014 19 Taratura c EMR  Tubi Falcon
S Data ceazione 03102014 14,55, ||| F  16/04/2014 ISPRAGWE002 ISPRA 25/03/2014 20/ Taratura c GW EMR  Colonna anionica
Data ultima maodifica: 01/12/2014 .. |¥  16/04/2014 ISPRAGWED03 ISPRA 25/03/2014 21 Taratura c | GW EMR  Colonna anionica
[if-| PROTOCOLLO Tabells || @ 16/04/2014 ISPRAGWEO0L ISPRA 25!03.:’301!{ 22;Tanatura ¢ GW EMR  Colonna anionica
g::: mﬂxﬁﬁfm* “-5;-1:: ® 16/04/2014 ISPRAGWEDOL ISPRA 01/04/2014 23 Taratura c GW EMR  Colonna anionica
st aien IR Iﬂ 16/04/2014 ISPRAGWBE00Z ISPRA l]lfm;’!ﬂ-ld-;_ 24 Taratura c GW EMR  Colonna anionica
HE Dt Creniione 22LA/014 1045, |®  16/04/2014 ISPRAGWEDD3 ISPRA 01/04/2014) E;Taratura c GW EMR  Colonna anionica
Data ultima madifica: 22/12/2014 ... :‘ £ 16/04/2014 ISPRASWS001 ISPRA 01/04/2014 lﬂr Taratura C SW EMR  Colonna anicnica &
j e Tabela o ecord: 1 41 di P4 i Hessun filtro Tﬁm — a ] i— e T molenesmieie b
Visualizzazione Foglio dati | o & &

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



The Silver Nitrate method (Silva et al., 2000) for 8*°Nyz and 31805 analyses

Pretreatment Protocol
Concentrating Dissolved Nitrate Desorptioncf Niatefi e
Vv S | 3
Filter sample through o SMHC
m Gelmancagsule (0.45pM) ! 3ok x 10} 0 the anion e 6 mg (100 pmol)
B
Filtered sample put Y 3 Internal Reference Materials (RM)
into carboy
in two replicates processed along
-
with Unknown samples:
| tubing
) - Y 1) USGS 34 (515N=-1.8+0.2%o;
Cation column Sample passes
&  AG50-Wi8 through cation | - . 5180=-27.9+0.6%o);
(100-200 mesh) column and anion !
Ak ol AGZY column - 2) SiAIKNO; (8615N=26.9+0.8%o;
&  (100-200 mesh) v 518023 8+0.1%q);
b ] ﬂnahrleemant 2\ 3) CIRCE KNO3 3 (815N=25i05%0,
' | NO3breakthrough for 5 S0 analyss 6180=24.840.5%o).
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The preparation protocol for 6''B analyses

HCI 2M, cleaning —> Exchange column
NH; 3M, seasoning >

1 mL Amberlite
exchange resin

Water sample

l(— Add NaOH 0.1M,
pH 10 adjustment

B(OH); + H,O0 —> B(OH), + H*

l Minimum guantity of B required:
NH;3 M,
€ contaminants - _ 2L |‘1g i
removal e | i § -
¢ HCI0.1M, International Reference Materials
elute
l (RM) in 5 replicates processed along
; with Unknown samples:
Eluate/solution
Add Mannitol, NIST951 (611B=0 %)
<€—— boron trapping R #
- 11 sample
J« and drying at 70 °C " 0 B[%d] = ER 1] x 1000
SRM 951

_ e -
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The AMS analysis of 511B
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The isotopic analyses: Measurement performances
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Throughput of the CIRCE lab for the Isonitrate Italy project
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Average Measurement Rate: 510 samples per month
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The CIRCE working group
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