
Metodi di laboratorio

inquinante metodo Tecnica analitica

PM10 UNI EN12341:2014 Gravimetrica

PM2.5 UNI EN12341:2014 Gravimetrica

Benzene EN14662:2005 (1,2,4,5)

UNI EN 14662:3-2015 

GC-FID

As, Cd, Ni, Pb UNI EN14902:2005 ICP-MS or FAAS

B(a)P ISO 16362:2005*

UNI EN 15549:2008

GC-MS or HPLC fluorescenza

EC/OC UNI EN 16909:2017 Trasmittanza termo ottica

IONI in PM

UNI EN 16913: 2017 

Cromatografia ionica

A Member State may also use any other methods which it can demonstrate give results equivalent to the 
above method.
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Recovery efficiency

The recovery refers to whether or not the methodology measures all of the analyte that is contained in the sample. 

This is best evaluated by the measurements of reference materials or other samples of known composition. In 

this absence, spikes or surrogate may be added to the sampled matrix. The recovery is often stated as the 

percentage measured with respect to what was added.

Recovery in air samples

pollutant Range of average recovery rates % method

Pb 90 to 110 EN 14902:2005

Cd 90 to 110 EN 14902:2005

As 85 to 115 EN 14902:2005

Ni 85 to 115 EN 14902:2005

Ba P 80 to 120 EN 15549:2008

Benzene > 90% as desorption efficiency EN 14662-2:2005
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blanks
Field blanks are clean samplers taken to the sampling site, handled in every way as the air 

samples, except that no air is drawn through them. Media blanks are simply unopened, 

new samplers which are sent with the samples (these blanks are not usually taken to the 

field).

It is also recommended that additional blind field blanks be sent along with the field 

samples, labeled as field samples, as a further check on the analysis. Blanks are good 

insurance to deal with contamination, but the best approach is to avoid sample 

contamination by being careful.

EN 14662-2 Benzene

EN 14902 methals
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Method detection limit

Method detection limit (MDL) is lowest amount of analyte that is detectable using 

the method  as , for example, determined by analysis of laboratory blanks.

Usually MDL shall be less than 10% of the limit value.

MDL = tn-1, 0.95 x Slb

tn-1, 0.95  is the student factor for n measurements and 95% confidence interval

Slb  is the standard deviation of laboratory blanks

Too high MDLs can give a false overestimation of annual average.

In some analysis is too difficult to lower  the analytical MDL, in these cases the 

sampling volume can be increased using high volume samplers. 
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Cosa si determina nel particolato

Inquinante Nome limite Valore 

Pb
Limite annuale per la protezione della 

salute umana
0.5 µg/m3

BaP Valore obiettivo 1.0 ng/m3

Ni Valore obiettivo 20.0 ng/m3

As Valore obiettivo 6.0 ng/m3

Cd Valore obiettivo 5.0 ng/m3

Confronto medie annuali Arsenico 
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Caratterizzazione del PM

• HPLC per la determinazione degli IPA in particolare del B(a)P 

UNI EN 15549:2008

• ICP-MS o GAAS: per I metalli As, Ni, Cd, Pb; UNI EN 14902:2005

• Non ci sono limiti per il Hg, la percentuale più alta di questo 

metallo si trova in forma gassosa

• Cromatografia ionica per la determinazione degli ioni solubili in 

acqua PM2.5;

• Carbonio organico e carbonio elementare su PM2.5

• Analisi di specie marker es. Levoglucosano
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Gli IPA 2011
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Ipa distribuzione dimensionale

La distribuzione dimensionale della 

concentrazione degli IPA analizzati è

monomodale, centrata su 0,4 μm
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EUSAAR2  NIOSH Method: EC, OC, CC, TC

Thermal Optical transmittance:

All carbon evolving from the filter is oxidized to 

carbon dioxide, the carbon dioxide is reduced to 

methane, and the methane is measured using a 

flame ionization detector (FID).  A red-light laser and 

photocell are used to monitor transmittance of the 

filter, which typically darkens as refractory OC chars 

during a non-oxidizing heat ramp and then lightens 

as the char burns off during an oxidizing heat ramp.  

The calculation software divides TC into OC and EC by 

setting the split time between the two as the time in 

the analysis when the transmittance of the filter 

returns (after darkening then lightening) to its 

original value at the beginning of the analysis.

UNI EN 16909:2017



Output strumentale

NIOSH

EUSAAR



OC EC in Veneto su PM2.5 

2012/2013

EC/OC Alcuni dati



POC-SOC
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COV: definizioni

Descrizione Abbreviazione
Intervallo di ebollizione

(°C)

Composti organici molto volatili (gassosi) VVOC da < 50-100

Composti organici volatili VOC da 50- 240-260

Composti organici semivolatili SVOC da 240- 380-400

Composti organici associati al particolato POM >380

OMS

152

155
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Passive sampling
 

Section of radiello. Diffusive and adsorbing surfaces are cylindrical and 
coaxial: a large diffusive surface faces, at a fixed distance, the small 
surface of a little concentric cartridge.

Outdoor Shelter for 

Environmental/Ambient Air sampling

•VOCs – over 70 different volatile organic compounds, BTEX – benzene, toluene, ethylbenzene, o-

xylene, m,p-xylene, 

• O3 – ozone 

•Aldehydes – acetaldehyde, acrolein, benzaldehyde, butanal, hexanal, formaldehyde, glutaric

aldehyde, isopentenal, pentenal, and propanal

• NH3 – ammonia 

• HCl and HF – hydrochloric acid and hydrofluoric acid 

•NO2 and SO2 – nitrogen and sulfur dioxides 

•H2S – hydrogen sulfide 

• Phenols – phenol, methylphenol, and dimethylphenol

Radiello can be used to sample…
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VOC captured by canister

Method TO-15 documents sampling and analytical procedures for the 

measurement of subsets of the 97 volatile organic compounds (VOCs) 

that are included in the 189 hazardous air pollutants (HAPs) listed in 

Title III of the Clean Air Act Amendments of 1990.  VOCs are defined 

here as organic compounds having a vapor pressure greater than 10   

Torr at 25°C and 760 mm Hg.  

The use of canister:

•Emergencies

•Industrial hygienist monitoring

• Odour

•Traffic pollution

•……
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Sostanze riconosciute
1,1,2,2-Tetracloroetano Clorobenzene

1,1,1-Tricloroetano Cloroformio
1,1,2-Tricloroetano Clorometano
1,1-Dicloroetilene Cloruro di benzile

1,2,4-Triclorobenzene Cloruro di etile
1,2,4-Trimetilbenzene Cloruro di metilene
1,2-Diclorobenzene Cloruro di vinile

1,2-Dicloroetano Diclorodifluorometano
1,2-Dicloropropano Diclorotetrafluoroetano

1,3,5-Trimetilbenzene Etilbenzene
1,3-Butadiene Isoottano

1,3-Diclorobenzene m,p-Xilene
1,3-Dicloropropilene cis Metiletilchetone

1,3-Dicloropropilene trans Metilisobutilchetone
1,3-Esaclorobutadiene n-Esano

Acetato di vinile o-Xilene
Acetonitrile Percloroetilene
Acrilonitrile Stirene

Benzene Tetracloruro di carbonio
Bromuro di etile Toluene

Bromuro di metile Tricloroetilene
Triclorofluorometano
Trifluorotricloroetano
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EPA TO15

Internal

Standard

Calibration

Standard
Sample

Glass Beads Tenax

Cryogen in

N2, O2

Focuser

To

GC

Helium

PUMPMFC

Helium Carrier

7100 Water and CO2 Management Techniques

17



1818

Deposition

The Sixth Community Environment Action Programme establishes the need to reduce 

pollution… to improve the monitoring and assessment of air quality including the 

deposition of pollutants…

Bulk samplers are polymer structures formed of a cylindrical 

container and a protection ring to avoid damage by birds and 

animals. The structure is clamped to a 60 mm pole. A Pyrex bottle 

with a funnel properly silanised (treated with dimethyldichlorosilane 

5% in toluene) for dioxin or PE bottle for metals is placed in the 

support. Bulk sampling is extensively used, since these samplers are 

easier to operate than wet and dry ones, and can also be located at 

sites with no electrical power supply

UNI EN 15853: 2010 Standard method for the determination of mercury deposition

UNI EN 15841:2010 Standard method for the determination of As, Cd, Pb Ni deposition

UNI EN 15980:2011 Standard method for PAH deposition



Alto volume: Diossine

In caso di incendio  i processi di 
combustione sia controllati 
(inceneritori), sia incontrollati 
(incendi) sono indicati come una 
delle più rilevanti fonti di 
emissione di PCDD/F, qualora ci 
siano i precursori (fonti di 
carbonio e di cloro).

In caso di evento incidentale - in
quasi tutti i processi industriali in
cui si fa uso di cloro, le diossine
possono rappresentare degli
indesiderati prodotti di scarto, o
altri settori industriali con
produzione di pesticidi, coloranti,
solventi clorurati…



Altri metodi

20



21

Analisi degli Odori: tecniche
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Odori: norme tecniche
EN 16841-1:2016 describes the grid method for the determination of the level of 

odour exposure in ambient air within a defined assessment area. The method relies 

on qualified human panel members to determine the distribution of the frequency of 

odour exposure over a sufficiently long period (6 or 12 months) to be representative 

of the meteorological conditions of that location. The sources of the odorant under 

study may be located within or outside the assessment area. 

EN 16841-2:2016 describes the plume method for determining the extent of 

recognisable odours from a specific source using direct observations in the field by 

human panel members under specific meteorological conditions (i.e. specific wind 

direction, wind speed and boundary layer turbulence) The results are typically used to 

determine a plausible extent of potential exposure to recognisable odours or to 

estimate the total emission rate using reverse dispersion modelling. 



Biomonitoraggio

• le tecniche di bioindicazione che stimano le 
alterazioni morfologiche, fisiologiche o 
genetiche a livello di organismi o le 
modificazioni nella composizione delle 
comunità animali o vegetali, indotte dalle 
variazioni ambientali;

• le tecniche di bioaccumulo che si avvalgono 
di organismi in grado di assorbire ed 
accumulare, con alto livello di tolleranza, 
sostanze più o meno tossiche (es. 
metallipesanti) le cui concentrazioni 
vengono misurate.



Licheni come bioindicatori
• Assenza di cuticola: contatto 

diretto con l’atmosfera

• Attivi tutto l’anno in particolare 
dopo ogni pioggia

• Dipendono dall’aria per il 
nutrimento

• Assenza di sistemi di regolazione 
degli scambi

• Riproduzione mediante strutture 
aerodiffuse (soradi, isisidi, spore.

• Contatto diretto con gli 
inquinanti

• Crescita lenta



Metodi strumentazione 

automatica

inquinante metodo Tecnica analitica

SO2 UNI EN 14212:2012 Ultraviolet fluorescence

NO2 UNI EN 14211:2012 chemiluminescence

CO UNI EN14626:2012 non-dispersive IR spectroscopy

O3 UNI EN14625:2012 Ultraviolet photometry

A Member State may also use any other methods which it can demonstrate give results equivalent to the above 

method.


