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Welcome to News on Air!
This edition takes a closer look at passive sampling 
with radiello™ diffusive samplers.

What is Passive Diffusive Sampling?
Passive diffusive sampling relies on 
the diffusion of analytes through a 
diffusive surface onto an adsorbent 
(Figure 1). After sampling, the 
analytes are chemically desorbed 
by solvent extraction or thermally 
desorbed and analysed. Passive 
sampling does not involve the use  
of heavy and encumbering 
pumping systems, is not impacted 
by power disruptions, does not 
require extensive supervision, is 
quiet, non-flammable and does not represent an explosion hazard. 
It can be performed by anyone, anywhere and at a very low cost. 
Moreover, it provides a high capacity that provides less risk of under 
estimation like in comparable active sampling methods with pumps 
being susceptible to breakthrough.

What is the radiello diffusive sampling system?
In the mid 1990's, Dr. Vincenzo Cocheo, director of the Fondazione 
Salvatore Maugeri, Padova, Italy, in collaboration with the European 
Commission's Joint Research Center and other institutions, developed 
and patented a revolutionary diffusive/sampling design: Radial 
symmetry now registered trademarked as radiello (Figure 2). It 
consists of a radial diffusive body made of porous polypropylene in 
which a cartridge with adsorbent is positioned. The adsorbent bed is 
selected for application and can consist of a pure adsorbent material 
or a chemically coated support. Due to this symmetry analytes can 
access the adsorbent material throughout the 360° surrounding 
diffusive barrier/body resulting in a significant higher uptake rate. By 
virtue of radial symmetry, the uptake rates with the same dimensions, 
radiello's are at least three times higher than for any axial diffusive 
sampler (Figure 3). 
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Figure 1: Diffusion Process

Due to the tortuous nature of the diffusive path inside the micro-
porous diffusive body, the uptake rate is not affected by wind or air 
currents. The stiffness of the diffusive wall and cartridge, together with 
the close tolerances characterizing all of the radiello components, 
greatly reduces uptake rate variation. The uptake rates are not 
calculated, but are empirically determined in a controlled atmosphere 
chamber (see Figure 4) over a wide range of concentration, 
temperature, relative humidity, air speed and with and without 
interferences. The high capacity of the cartridge adsorbents provides a 
high capacity and minimal reverse diffusion.

Figure 2: Radial design of radiello
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Figure 3: Uptake/Sampling rates are higher for radial samplers 
than axial (e.g. Benzene @25 °C <10 mL/min vs. >70 mL/min)
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radiello™ Diffusive Sampling Applications  
and Methods

Typical application areas include:

• Ambient/Outdoor Air Monitoring (with use of the radiello shelter)

• Industrial and Indoor Air Quality (IAQ)

• Industrial hygiene / Personal Sampling

radiello diffusive samplers have been designed for the 
following air-borne contaminants:

• VOCs and BTEX (for chemical, solvent or thermal desorption)

• 1,3-Butadiene and Isoprene (thermal desorption)

• Aldehydes

• Ammonia (NH3)

• Anesthetic Gases and Vapors

• Hydrogen chloride (HCl)

• Hydrogen fluoride (HF)

• Hydrogen sulfide (H2S)

• Nitrogen and Sulfur Dioxide (NO2 and SO2)

• Ozone (O3)

• Phenol, methylphenol and dimethylphenol (with thermal 
desorption)

To see more Sigma-Aldrich Application notes, visit 
sigma-aldrich.com/radiello

radiello and Official Methods, Studies  
and Projects

radiello or radial diffusive samplers are mentioned in 
following official methods:
EN 14412:2004  Indoor air quality- Diffusive samplers for the deter-

mination of concentrations of gases and vapours – 
Guide for selection, use and maintenance, (describes 
a radial sampler in general)

EN 14662-5:2005  Ambient air quality – Standard method for 
measurement of benzene concentrations – Part 5: 
Diffusive sampling followed by solvent desorption 
and GC; (describes radiello as type B sampler)

ISO/FDIS 16200-2  Workplace air quality – Sampling and analysis of 
VOCs by solvent desorption/gas chromatography 
– Part 2: Diffusive Sampling Method; (describes 
radiello as type D sampler)

For other methods amenable to radiello passive  
samplers, please see the reference list at 
sigma-aldrich.com/radielloreferences

Studies
In recent years, the European Reference Laboratory for Air Pollution 
(ERLAP) has conducted numerous studies using radiello technology. 
Examples include: Validation of radiello Diffusive Sampler for 
Monitoring Ozone in Ambient Air (EUR 19594 EN), Laboratory and 
Field Inter-comparisons of NO2 diffusive samplers (EUR 20860 EN),  
and Laboratory and Field Inter-comparison of O3 diffusive samplers 
(EUR 21754 EN).

Projects
radiello samplers were used in the MACBETH project (Monitoring 
of Atmospheric Concentrations of Benzene in European Towns and 
Homes, LIFE 96 ENV/IT/070), the RESOLUTION project (Development 
of a high spatial resolution atmospheric monitoring model to verify 
the actual emissions reduction of ozone precursors foreseen by 
Auto-Oil program, LIFE99ENV/IT/081) and the ARTEMIDE Project (High 
temporal resolution monitoring of VOC's by diffusive sampler, LIFE 00 
ENV/IT/000005) funded by the European commission's LIFE program 
for environmental projects. The later was recognized as one of 24 of 
the best LIFE projects in 2004/2005.
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Figure 4: Set up for empirical uptake rate determination. 

http://www.sigmaaldrich.com/analytical-chromatography/air-monitoring/radiello.html


Features and Benefits of radiello Samplers
• The radiello design offers high uptake rates resulting in faster 

sampling

• Greater adsorbent capacity offers minimal reverse diffusion and 
greater uptake rate consistency resulting in more reproducible 
results

• All uptake rates are empirically determined (not calculated) 
resulting in more precise measurements

• The water repellent diffusive body makes radiello less susceptible to 
bad weather

• All cartridge adsorbents undergo a complex conditioning and QC 
procedure resulting cartridge background levels three times lower 
than instrument noise

• The combination of low detection limits, high uptake rates and 
high capacity allowing for sampling time ranges from 15 minutes to 
30 days (1 ppb–1000 ppm) (Sampler/Analyte Dependent)

• Detailed desorption and analytical conditions are available in the 
radiello Manual

• Other benefits include, but are not limited to:

–   Predominately solvent/chemical desorption which does not 
require thermal desorption equipment

–   Amenable to thermal desorption and GC/MS with low 
interferences resulting in precise and very sensitive 
measurements (sampler desingned for TD)

–   Touch and chemically inert making the sampler robust in use

–   Reusable hardware (diffusive bodies and supporting plate) for 
more economic sampling

–   Available accessories (shelter) for ambient air sampling making 
radiello samplers amenable for a wide range of application 
environments

Analytical Services are available in various countries.  
Visit our website for labs near to you. 
sigma-aldrich.com/radielloanalysislabs

How to Use radiello Diffusive Samplers
The essential parts of radiello are the adsorbing cartridge, the diffusive 
body and the supporting plate with the bar code indication. Apart 
from the adsorbing cartridge, all of the other components can be 
used multiple times. The adsorbing cartridges for thermo desorption 
can also be reused.

1.   Open the plastic bag, draw the adsorbent 
cartridge out from the storage tube and put 
it in the diffusive body. The lower part of the 
diffusive body holds a seat for the central 
positioning of the cartridge. The cartridge 
must be inserted fully into the diffusive body.

2.   Keeping the diffusive body in a vertical 
position, screw it onto the supporting plate.

3.   Keep note of start date and time and insert 
the barcode label in the pocket without 
peeling it off.

4.   Place assembled device on worker or 
location to be monitored. Keep note of the 
date and time and expose radiello.  

Sampling has started.

5.   Keep note of the date and time of the end 
of exposure. Place the cartridge back into 
the storage tube, peel off the label and stick 
it onto the tube such that the barcode is 
parallel to the axis of the tube. Forward the 
tube with the adsorber cartridge to the lab 
for analysis.

6.   Analytes are desorbed from the radiello tube 
using either solvent desorption (CS2, CH3CN, 
etc.) or thermal desorption. Spent cartridges 
are discarded. (Thermal desorption 
cartridges can be reused.)

radiello outdoor shelter

http://www.sigmaaldrich.com/analytical-chromatography/air-monitoring/radiello/learning-center/literature-and-downloads.html
http://www.sigmaaldrich.com/analytical-chromatography/air-monitoring/radiello/analytical-service.html
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Want to try radiello?
radiello™ Manual and CD Offer

radiello Brochure
An overview of passive sampling and the radiello product line, 
including applications, methodologies and a complete listing of 
radiello products like adsorbent cartridges, diffusive bodies and 
accessories

radiello CD
radiello CD content:

• radiello Manual: Instructions for sampling and analysis using radiello

• Reference list: Journal articles, symposia posters and official 
methods citing radiello

• Microsoft® Excel® template for sampling data collection: To note 
start/stop date and time, sample references, place, temperature and 
results

• Chemicals and supplies: Other materials used for analyzing samples 
collected by radiello samplers

• radiello Brochure

To download the radiello manual and request other  
helpful literature (radiello brochure and CD), visit 
sigma-aldrich.com/radiello

Small scale tryout starter kits providing all parts 
needed for one sampling are available at 
sigma-aldrich.com/radiellostarterkit 
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