Campionatori passivi nel controllo
e monitoraggio di acque
sotterranee: stato dell'arte e
prospettive applicative
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Campionamento passivo - pro

* Indipendenza da sorgenti di energia (es.
pompe)

* Dato integrato nel tempo
e Bassi limiti di concentrazione apprezzabili
 Semplicita operativa e di implementazione

 Minor costo globale (?)
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Campionamento passivo - contro

e Difficile valutazione delle variabili al contorno

e Dati quantitativi non sempre possibili
(calibrazione)

e Scelta del tipo di campionatore non banale

e Metodologie non normate o esplicitamente
previste (es. per WFD)
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active sampling

- snapshot

- in combination with Darcy
water flux measurement

- higher costs

passive sampling

+

- more representative
- long-term monitoring
lower costs




Diffusionspermeation barrlers and recefving phases emploved In varioas passive samplers for te application in wales

Sampler Harrier type Sorbentirecsiving phass Operating region Anzlyi=
samplers {epproximaiely 18 A pore size}
2 Mylom zcrzen passive diffusion samplers Mylon screen with approx 125 pm pore Deionized waler Figzilibrium Organic and inorpenic comtituents
size mylon mesh
3 Passive wapor difusion (FVL)) samplers Low density polysibrylene Clean air Fagailibrium WOCs
4 Pecper samplers Palysulfone membrane Deiiomired waler Figailibrium (rganic and isorgenic compounds
5 Polyethylese diffision bag (FIM) Low density polyetirylene Deionized waier Expailibrium Dissohed ¥0Cs
samplers
& Rigid porous polyethylese samplers Porces polyethylens (6-15 wm pore sixz) Deionized waler Einetic, eqgailibrium Organic and inorgenic compounds
(RPPS)
T ZRang snd Hardy sampler Palycartonale KAILT, Tenax Kinetic Prenclic compounds
3 Trimethylp ining, p Polyetirylene membrans 12 3-Trimethyl pentane Kinatic Pesticides
sampler (TRIMPS)
& Semi-permeable membrane devices Low density polyetiylene. Historically, Triclein Linzar, non Enear, Maon-polar hydrophobic composnds
(SPMIN silicome, polypropylene snd polyvinyl equilibrium
chloride bave also been tried
1 Cior sampler Gore-Tex membmne (expanded FITE) ¥arious sorbests depending on the analyie Kinetic Wis and SV
of inlerest
11 Polar crmpenic dhemical inlegmtive sampler Polysihersulfone membeane Generic — three types of sorbent; Kinetic Polar organic compomnds
(POCIS) phermaceuticz] - single sohent (Dasis (pesticides, pharmaceuticals, 24c.)
HLE)
12 Passive in-sibs conceniration exirection Low density polyetiylene Hexane or ixs-ociane Kinetic Non-paler hydmphobic composnds
sampler (MSCES)
13 Kot et 2l. sumpler Polypropylene or FTFE Hexane or ixo-octane Kinetic, equilibrium Organic compounds:
14 Solid phas: micreextraction (SPME) Mone Various sorbents coaled on e SPME fiber Einatic, eqailibrium Varices depending on the sorhent
15 Caramic dosimeter Diffizion throsgh porous ceramic Various — ion-exchasge msin, Tenax Kinetic Organic and incrgenic compounds
memhrene:
16 Chemcaicher ¥arios - cellulose scetsie, polysulfone, Warious — immobilized chelaling aooeplor Kinetic Polar snd non-polar crgamic
polvethylens, sic. resiim coated on FTFE, Cyy Empore Disk compounds
17 MESCO sampler Callalozs or low-density polyethylene PDME coaled on astir bar Kinetic PAH=, MCHs and organochlorine
pesticides
18 Lee and Hardy passive sampler Siliconz polycarhonale Porapak-() and Tenzx-TA Kinatic Menocyclic aromatic hydrocarbens
1% Solid phase adsorption oxin tmcking 55 pm polyesier mesh Porous, hydrated adsorption resin Kinztic Hioloxin
(SPATT) bags
A Simhilizad liquid membrane davice Low - density polyethylens lay-Am tube Sabation ef acidic compounds ke cleic Kinetic Doubly charged metal ions
(SLMIY) acid
n Passive inlegralive meroary sampler Low-density polyethylens lay-fat tube PIMS resgent Kinztic Mercury vapor
(PIMS)
n Permeation liquid membrane (FLM) Membrane made of 1,.2-Cyclobexyl i edic acid Kinetic Ci, Ph, Ni
sampler 1, 10-didec yldizna- 1 &-crown-6 (220000 and (CITA) or pyrophosphate solution
lawric acid (1:1 mtic) in 1:1 (viv)
I¥ilfusion gradient in tin-Glm (DGT) Acrylamide gel Metal-binding resin incorporated imto Kinetic Metals
scrylamide el
15 Empare disk Without and with polysulfone and Cyy resin Eigailibrium Organic compounds
polyethylens membrane
DaGianc o & sampler Diffizion throwgh Boles drilled inle Activaled carben Kinetic Organic compomids
polyacrylaie
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Equilibrium
Regime

C.(1)= Cwﬁ(l—e-*z*),

Concentration in the Sampler

50 Time
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Calibrazione

e Esposizione statica
e Batch renewal
e Esposizione in flusso

e Calibrazione in situ (uso di PRC — Performance
Reference Compounds)
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2 6-Dimethylnaphthalene
(4.3)

Acenaphthene-D10
(4.2)

1.3, 5-Trichlarobenzens
(4.2)

Flugrene-D10
(4.4)

Pyrene
(5.3)

Phenanthrene-D10
(4.5)

Chrysene-D12
(5.8)

2.2.44' 5.5 -Hexachlorobiphenyl
(6.9)




Semi-permeable membrane device
SPMD
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Polar Organic Chemical Integrative
Sampler - POCIS




Hole for Sorbent
Screw

Polyether sulfone
membranes

Stainless steel
washers
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Sampling rates (R, values) of POCIS (L day *; 41 cm® POCIS) under quiescent
(non-stirred) and turbulent (stirred) conditions

Analyte R, from quiescent R, from turbulent
renewals (L day 1) renewals (L day Ly
Herbicides
Diuron® 0.011 0.100
Isoproturon® 0.034 0.200
Prescription pharmaceuticals
Azithromycin® 0.048 0.270
Fluoxetine® 0.027 0.200
Levothyroxine® 0.021 0.120
Omeprazole® 0.016 0.068
Illicit drugs
Methamphetamine N/AP 0.089
MDMA N/AP 0.170

Values reported are means (n = 3).
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Chemcatcher

Polypropylene Receiving
body phase

Membrane

IJ

Polypropylene
support disk

Polypropylene
screw lid



Chemcatcher configurations for integrative sampling of various pollutant

classes

Pollutant class

Receiving phase

Diffusion membrane

Hydrophobic organic
compounds (log Kow > 3)

Hydrophilic organic

compounds (log Kow<3)

Metals

Mercury

Organotin compounds

Cis EmpnreTM disk

Cis EmpnreTM disk

SDB-RPS Empore ™

disk

Chelating Eln]:m]:'eﬂ“I

disk

Chelating Empnrem

disk

Cis EmpnreTM disk

Non-porous low-
density polyethylene
(LDPE)

Microporous
polysulfone (PS)

Microporous

polyethersulfone (PES)

Microporous cellulose
acetate (CA)

Microporous
polyethersulfone (PES)

Microporous cellulose
acetate (CA)
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Diffusive Gradients in Thin-films - DGT

DGT Sampling Device

Resin-gel —

Chelex 100
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Passive diffusion (PD) sampler

Nylon Cable Tie

LDPE Membrane

LDPE Membrane
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Membrana da d
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Siltstone/
sandstone
bedrock

125ml
Poly
(350ml




Modulo GORE
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Come scegliere? - Attivo

Trasporto attivo di acqua indotto dal pompaggio e dallo
spurgo

Frequente prelievo di campione da zone adiacenti alla
posizione di prelievo

Campione dipendente dal flusso

— Criticita dei volumi di spurgo e di campionamento
— Scambi gassosi e mixing

Puo aumentare la torbidita del campione

— Mobilizzazione di colloidi e sedimenti

— Mobilizzazione di fasi stratificate

Metodologia aderente alle esigenze normative
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Come scegliere? - Passivo

 Nessun trasporto attivo e advezione artificiosa di acqua
e Semplice campionamento multilivello

 Fortemente dipendente da condizioni di equilibrio del pozzo
relativamente all’acquifero

e Ridotto disturbo degli equilibri idrodinamici
e Bassa torbidita

— Rappresenta meglio le “condizioni naturali
e Non e normato
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