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ARTICLE 1 
Rosen, Hansen (1978) Identification 
of absorbing material by Raman 
spectra

History starts in 1980’s
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of absorbing material by Raman 
spectra
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History starts in 1980’s
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ARTICLE 1 
Rosen, Hansen (1978) Identification 
of absorbing material by Raman 
spectra

DR. TONY HANSEN

THE FIRST 
AETHALOMETER 
Production year 1983

History starts in 1980’s

© Aerosol Magee Scientific 2024
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TODAY

Aerosol d.o.o.
Ljubljana, SI 
Development, manufacturing, support, global sales, distributor network (23)

Countries with AE installations

Aerosol USA, Berkeley, CA, USA

© Aerosol Magee Scientific 2024
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AEROSOL d.o.o. (Slovenia)
• 32 employees
• Strong R&D group (11 people)
• 6 PhDs (~aerosol physics)
• Production - 6 product lines

© Aerosol Magee Scientific 2024
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AEROSOL d.o.o. (Slovenia)
• 32 employees
• Strong R&D group (11 people)
• 6 PhDs (~aerosol physics)
• Production - 6 product lines

Our Distributor Network (with more than 30 distributors):

Scandinavia 
UK
Swiss
Slovakia, Czech, Poland
Germany
France 
Greece
Belgium, Netherland
Estonia 
Italy
Spain
China
India
Japan
Australia, New Zealand
Philippines
Pakistan
Malaysia
Taiwan
Korea
Hong Kong 
South Africa
Israel
Iran
Turkey
Jordan
Colombia
Peru
Chile
Mexico
Canada  
USA

© Aerosol Magee Scientific 2024
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Mid of 2022
DRI2015 Series 2

2020
CASS1979

invented Aethalometer® concept

1986
First commercial sale.

1996
production by OEM 
in Slovenia (Optotek)

2007
started fully-owned subsidiary (‘Aerosol’) 
in Slovenia for R&D and production

2005
office, professional staff in Berkeley

2012
Introduction

of AE33

2017
Introduction of TCA082015

Magee Scientific obtains the DRI2015 
manufacturing licence

2011
microAE spun-off to AethLabs

2020
AE43
Portable

COMPANY DEVELOPMENT

2021
CAAT
SW Tool

2023
AE36+AE36s

2023
DRI with AL

© Aerosol Magee Scientific 2024
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Product Product type Measurement type Sample type

OT21

AE33

AE43

TCA08

CASS

DRI 2015 Series 2

Offline

Online

Online

Online

Online

Offline

Optical

Optical

Thermal

Thermal
Optical

Optical BC, BrC

BC, BrC

BC, BrC

TC

TC, BC, EC, BrC, 
OC, POA, SOA

TC, EC, BC, 
BrC, OC

Thermal
Optical

AE36 + AE36s Online Optical BC, BrC

Product portfolio

© Aerosol Magee Scientific 2024
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Jun 2022Klemen Kunstelj, PhD
Aethalometers

AE33

AE43

AE36 & AE36s

© Aerosol Magee Scientific 2024
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Aethalometer AE33  

KEY FEATURES
• DualSpot® Technology
• Archive-ready data is streamed in real time with no 
post-processing required
• Source apportionment
• Built-In Quality Control Tests
• Determination of particle age and composition
• Networking options

© Aerosol Magee Scientific 2024
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Aethalometer AE33  

KEY FEATURES
• DualSpot® Technology
• Archive-ready data is streamed in real time with no 
post-processing required
• Source apportionment
• Built-In Quality Control Tests
• Determination of particle age and composition
• Networking options

APPLICATIONS

© Aerosol Magee Scientific 2024
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Aethalometer AE43  

KEY FEATURES
• DualSpot® Technology
• Archive-ready data is streamed in real time with no 
post-processing required
• Source apportionment
• Built-In Quality Control Tests
• Determination of particle age and composition
• Remote access
• Networking option
• Light weight design

© Aerosol Magee Scientific 2024
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Portable BC analyzer vs Standalone BC Analyzer 

11 kg  21 kg  

20 dm3  40 dm3  

- 50%  

- 50%  

© Aerosol Magee Scientific 2024
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Portable BC analyzer vs Standalone BC Analyzer 

11 kg  21 kg  

20 dm3  40 dm3  

7 WAVELENGTHS 7 WAVELENGTHS 

DUAL SPOT DUAL SPOT 

SOURCE APPORTIONMENT SOURCE APPORTIONMENT

- 50%  

- 50%  

=  

=  

=  

© Aerosol Magee Scientific 2024
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New way for portable application

Motivation for PORTABLE Black Carbon Analyzer 

© Aerosol Magee Scientific 2024
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New way for portable application

Motivation for PORTABLE Black Carbon Analyzer 
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New way for portable application

Motivation for PORTABLE Black Carbon Analyzer 
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New way for portable application

Motivation for PORTABLE Black Carbon Analyzer 

© Aerosol Magee Scientific 2024



The new Aethalometer 
AE36s/AE36

© Aerosol Magee Scientific 2024
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Who are the customers interested in 
Carbonaceous Aerosols?

Who are the people that use our 
Aethalometers today? 

How do they use them and what do 
they think about them?
 
What more do they need from the 
instruments?

The new Aethalometer AE36s/AE36- customer segmentation 

A scientist…looking for 
advanced data and new 
research

An AQ specialist…looking 
for reliable data and long 
instrument authonomy 
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AE36s AE36 

AE33 as a predecessor

- TCA08 COMPATIBLE
- DUAL SPOT
- SOURCE APPORTIONMENT
- MULTI WAVELENGTH AEROSOL 

CHARACTERIZATION

- REMOTE ACCESS (RAS)
- RH ROBUSTNESS
- SELF-CLEANING
- EXTENDED WAVELENGTH RANGE
- BC INDEX
- LONGER FILTER TAPE
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Motivation
Aethalometer

Sources: Hansen A.D.A. et al., 1982, Drinovec et al., 2015

• The Aethalometer is a most widely used filter 
photometer capable of measuring the light-
absorbing properties of aerosol particles.

• More than 10.000 scientific articles mentioning 
Aethalometer.

1983 – First prototype

1997 – AE16

2012 – AE33

Source: Google Scholar 
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New Aethalometer AE36s and AE36

• 9, 340 – 950 nm, characterization of light-absorbing aerosols.

• Real-time Brown Carbon analyses using two new wavelengths, 340 and 400 nm.

• Higher time resolution.

• BC Index

• Longer filter tape

• Equivalence to AE33 according to EN 16450:2017

• Dual spot for filter loading compensation

• Robustness to relative humidity changes.

• Automatic data validation.

• Improved Limit of detection.

• Remote Access Control (RAS).

• Self Cleaning procedure

• Broad range of applications.
© Aerosol Magee Scientific 2024
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Principle of operation
Aethalometer AE36s

The Aethalometer AE36s uses similar optical chamber as AE33:

Reference I0

Sensing I1
BC1

9
- 
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- 

w
av

el
en
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th
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ht
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ou
rc

e
Filter Tape

Light Detectors

ATN1 = ln (I0 / I1)

Sensing I2

ATN2 = ln (I0 / I2)

BC2

𝒃ATN =
𝑺

𝑭

∆ATN

∆𝒕
𝒇 ATN = eBC ∙ 𝝈

𝒃ABS =
𝒃ATN
𝑪

= 𝐞BC ∙MAC

C – multiple 
scattering 
parameter

General Ängstrom exponent: 

Low SSA approximation

𝑏ABS~λ
−𝛼

Dual Spot algorithm

© Aerosol Magee Scientific 2024
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Key features…. model specific

© Aerosol Magee Scientific 2024
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Different wavelength ranges

Advanced Brown 
Carbon analysis 

Source 
apportionment
FF vs BB

vs7 9

AE36 AE36s 

© Aerosol Magee Scientific 2024
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Different wavelength ranges

Advanced Brown 
Carbon analysis 

Source 
apportionment
FF vs BB

vs7 9

AE36 AE36s 

370 470 520 590 660 880 950 © Aerosol Magee Scientific 2024
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Different wavelength ranges

Advanced Brown 
Carbon analysis 

Source 
apportionment
FF vs BB

vs7 9
Additional  

AE36 AE36s 

370 470 520 590 660 880 950400340 © Aerosol Magee Scientific 2024
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Analyses of absorption spectral features: AE36s

Source: Gregorič et al., EAC 2023, Yuan et al., ACP, 2020 

• 340 nm – to extend the measurement range in the UV spectrum

• 400 nm – to enhance the resolution of BrC absorption

© Aerosol Magee Scientific 2024
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Graphical User Interface of AE36 with BC Index (GUI)

New feature – BC index 
(registered TM)

AE36 Why BC index:

BC, as a side product of incomplete combustion, consists 
mostly of agglomerated sub-micron PM. BC is, therefore, a 
good indicator of combustion emissions because BC 
concentration can associate better with health effects of 
aerosol particles than just PM, which does not solely originate 
from combustion sources (WHO, 2012)

P.L. Fung, et.al. Science of The Total Environment Volume 844, 20 October 2022, 157099

A. Gregorič TIM DDF4CE – to be published
© Aerosol Magee Scientific 2024

https://www.sciencedirect.com/science/article/pii/S0048969722041961#bb0300
https://www.sciencedirect.com/journal/science-of-the-total-environment
https://www.sciencedirect.com/journal/science-of-the-total-environment/vol/844/suppl/C
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Graphical User Interface of AE36 with BC Index (GUI)

New feature – BC index 
(registered TM)

AE36 Why BC index:

BC, as a side product of incomplete combustion, consists 
mostly of agglomerated sub-micron PM. BC is, therefore, a 
good indicator of combustion emissions because BC 
concentration can associate better with health effects of 
aerosol particles than just PM, which does not solely originate 
from combustion sources (WHO, 2012)

P.L. Fung, et.al. Science of The Total Environment Volume 844, 20 October 2022, 157099

A. Gregorič TIM DDF4CE – to be published
© Aerosol Magee Scientific 2024

https://www.sciencedirect.com/science/article/pii/S0048969722041961#bb0300
https://www.sciencedirect.com/journal/science-of-the-total-environment
https://www.sciencedirect.com/journal/science-of-the-total-environment/vol/844/suppl/C
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BC indexTM AE36

P.L. Fung, et.al. Science of The Total Environment Volume 844, 20 October 2022, 157099

A. Gregorič, TIM DDF4CE – to be published

How it is calculated:

𝐴𝑄𝐼𝐵𝐶 =
𝐼ℎ𝑖𝑔ℎ−𝐼𝑙𝑜𝑤

𝐶ℎ𝑖𝑔ℎ−𝐶𝑙𝑜𝑤
𝐶 − 𝐶𝑙𝑜𝑤 + 𝐼𝑙𝑜𝑤

C … 24 h running average of BC concentration
Clow, Chigh … Low and High limit of the BC concentration

Ilow, Ihigh … Low and High value of each Index class which corresponds to Clow & Chigh

BC Index rate BC index value BC concentration (µg m-3)

Very poor >150 > 12.1

Poor 101 – 150 7.1 – 12

Fair 76 – 100 3.1 – 7

Satisfactory 51 – 75 1.1 – 3

Good < 50 < 1

© Aerosol Magee Scientific 2024

https://www.sciencedirect.com/journal/science-of-the-total-environment
https://www.sciencedirect.com/journal/science-of-the-total-environment/vol/844/suppl/C
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Graphical User Interface of AE36s (GUI)

Advanced GUI – with advanced real time charting

AE36s 

© Aerosol Magee Scientific 2024
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Different length of the filter tape

AE36 AE36svs

20 m
10 m

© Aerosol Magee Scientific 2024
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Different time base settings

1 & 5 min

vs
1 s & 60 s

AE36 AE36s 

© Aerosol Magee Scientific 2024
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Key features…common

© Aerosol Magee Scientific 2024
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Payerne (CH) – Rural Background site

PSI,
Payerne, CH

Demonstration of equivalence: AE36s (AE36) - AE33

© Aerosol Magee Scientific 2024
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Demonstration of equivalence: AE36s (AE36) - AE33
Payerne (CH)

PSI,
Payerne, CH

© Aerosol Magee Scientific 2024



109 Aethalometer models AE36 and AE36s

Hyytiälä – SMEAR II (FIN), remote

SMEAR II,
 Hyytiälä, FIN

Demonstration of equivalence: AE36s (AE36) - AE33

© Aerosol Magee Scientific 2024
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Hyytiälä – SMEAR II (FIN)

SMEAR II,
 Hyytiälä, FIN

Demonstration of equivalence: AE36s (AE36) - AE33

© Aerosol Magee Scientific 2024



111

Loading effect compensation
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 compensated
jump @ filter-tape 

advance

jump @ filter-tape 
advance

As the loading of particles on the filter 
increases, the existing particles may 
“shadow” the freshly-collected ones.

Linear reduction of the instrumental response due 
to loading of the filter fiber. Jump at the tape 
advance (Virkkula 2007)
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dBC/dATN = slope of the fitting line

Fitting range
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ATN

 Smoothed data

 Linear fit

.
• ambient data – no dependence of BC on ATN
• slope k variable: site, source, aerosol age, composition
• need to determine it dynamically – do not assume, reather measure

BC (reported) = BC (zero loading) ·  {  1  -  k  · ATN  }

© Aerosol Magee Scientific 2024
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Loading effect compensation – DualSpot method

Two parallel spots with different flow -> different loading and attenuation.

max ATN reached

Tape advance New tape advancetime

 ATN

BC

babs

 ATN

BC

babs

 ATN

BC

babs

Reference I0

Sensing I1BC1

Filter Tape

Light Detectors

Sensing I2BC2

ATN1 = ln (I0 / I1)

ATN2 = ln (I0 / I2)
Dual Spot algorithm

© Aerosol Magee Scientific 2024
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Loading effect compensation - DualSpot method
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Two parallel spots with different flow, 
therefore different loading and attenuation.

Calculate loading compensated BC and k!
© Aerosol Magee Scientific 2024
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Loading effect depends on the mixing state

Drinovec, L., Gregorič, A., Zotter, P., Wolf, R., 
Bruns, E. A., Prévôt, A. S. H., Petit, J. E., Favez, 
O., Sciare, J., Arnold, I. J., Chakrabarty, R. K., 
Moosmüller, H., Filep, A., and Močnik, G.: The 
filter-loading effect by ambient aerosols in 
filter absorption photometers depends on the 
coating of the sampled particles, Atmos. 
Meas. Tech., 10, 1043-1059, 2017.
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Spectral fingerprint of parameter k

© Aerosol Magee Scientific 2024
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Compensation depends on the aerosol type

EMEP summer 
campaign 2012

Paris, Gif sur Yvette
site operated by LSCE, 
CNRS/CEA/UVSQ

Compensation 
parameter and sum of 
anorganic secondary 
aerosol + organic 
aerosol correlate well.
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Drinovec, L., Gregorič, A., Zotter, P., Wolf, R., Bruns, E. A., Prévôt, A. S. H., Petit, J. E., Favez, O., Sciare, J., Arnold, I. J., Chakrabarty, R. K., 
Moosmüller, H., Filep, A., and Močnik, G.: The filter-loading effect by ambient aerosols in filter absorption photometers depends on the coating 
of the sampled particles, Atmos. Meas. Tech., 10, 1043-1059, 2017.

© Aerosol Magee Scientific 2024
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Compensation depends on the aerosol type

EMEP summer 
campaign 2012

Paris, Gif sur Yvette
site operated by LSCE, 
CNRS/CEA/UVSQ

Compensation 
parameter and sum of 
anorganic secondary 
aerosol + organic 
aerosol correlate well.
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We can discriminate
between fresh & old:

local & regional.

Drinovec, L., Gregorič, A., Zotter, P., Wolf, R., Bruns, E. A., Prévôt, A. S. H., Petit, J. E., Favez, O., Sciare, J., Arnold, I. J., Chakrabarty, R. K., 
Moosmüller, H., Filep, A., and Močnik, G.: The filter-loading effect by ambient aerosols in filter absorption photometers depends on the coating 
of the sampled particles, Atmos. Meas. Tech., 10, 1043-1059, 2017.

© Aerosol Magee Scientific 2024
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Filter photometers and sensitivity to dRH/dt

Aerosol samples and instrument surrounding air 
contain water vapor, which can be adsorbed to the 
fibres or to the binding material of the filter tape 
used in filter photometers. 

Water vapor can reach the filter through: 

- the sample inlet (Smart sensor to prevent water 
ingression through sample inlet)

- or enter through openings in the filter tape (FT) 
compartment, especially in environments where 
relative humidity changes rapidly (air-conditioned 
(AC) containers, mobile stations, etc.) 

Source: Düsing S., et al., Atmos. Meas. Tech., 12, 5879–5895, 2019

Example of the effect of AC on AE33 data.

© Aerosol Magee Scientific 2024
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Controlled T and RH 
changes inside the 
simulation chamber.

Particle-free air  with 
stable RH used as sample.

Controlled T and RH 
changes inside the 
simulation chamber.

Clean air  with stable RH 
used as sample.

Simulation chamber with AE33. The humidity 
in the surroundings of the instrument changed 
rapidly, simulating the fluctuation of RH 
introduced by AC.

Filter photometers and sensitivity to dRH/dt

© Aerosol Magee Scientific 2024
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Controlled T and RH 
changes inside the 
simulation chamber.

Clean air  with stable RH 
used as sample.

Simulation chamber with AE33. The humidity 
in the surroundings of the instrument changed 
rapidly, simulating the fluctuation of RH 
introduced by AC.

Filter photometers and sensitivity to dRH/dt

© Aerosol Magee Scientific 2024
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Improved performance with respect to its predecessor:

Limit of detection (mean ± 2σ,
3.8 LPM, 1 min):

• AE33: 40 ng/m3

• AE36s: 15 ng/m3

Robustness to RH (sBC-dRH/dt ± 2σ) :

• AE33:  ~ 100 ng BC /%RH/min

• AE36s:  >1 ng BC /%RH/min 

 

Skylab Aerosol, SI

© Aerosol Magee Scientific 2024
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Remote Access System (RAS)

Available as a separate Software application or part of the CAAT software:

Remote access to the instrument and data through Aerosol Magee Scientific RAS 
software application – instrument must be connected to the same network via 
internet cable. © Aerosol Magee Scientific 2024
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Self-cleaning procedure (SCP)

Flow ratio improved after SCP

Iteration #1 Final result after several
SCP repetitions.

1. AE36s uses its internal pump to create under-pressure conditions in the pulse damper compartment (CRC), 
which is located between the chamber and the pump (CRC).

2. Under pressure is created by running the pump at full speed while the ball valve and solenoid configuration 
disables the flow to run through the chamber.

3. Under pressure is rapidly released firstly through Spot 1 and secondly through Spot 2 by opening the 
appropriate solenoid valves.

4. Rapid release of the under-pressure temporarily creates high flows that clean that flush debris accumulated in 
the instrument.

How it works:

© Aerosol Magee Scientific 2024



123

Automatic data validation

Performed through the Graphical User Interface – DATA/Export screen:

Several export options: they offer different selection of the data, from all data to the most 
simplified BC&BrC data (for AE36s) or BC data (for AE36).

© Aerosol Magee Scientific 2024
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Automatic data validation

Performed through the Graphical User Interface – DATA/Export screen:

Description

Tape advance (tape advance, self-testing)

First measurement – obtaining ATN0 

Stopped

Calibrating LED

Calibration error 

LED error 

Chamber error 

Tape error (tape stuck, tape end)

Stability test

Clean air test

Tape change procedure

ND test

Leakage test (inlet, filter)

Includes only data with G1=1
Excludes of all other data, e.g.:

© Aerosol Magee Scientific 2024
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SAMPLE STREAM DRYER

Avoid direct discharge of air-
conditioner over sample lines.

VACUUM PUMP

AE36(s) INSTALLATION

- Easy installation

- Flexible sampling system

- For indoor installations only

- Operational altitude: up to 3000 m

- Operational temperature range: 5°C –
55°C

- Operational relative humidity range: 
5% - 95%, non-condensing

- Inlet protection from rain by using a 
cyclone (also for PM2.5). Ensure 
periodical cleaning

- Insect screen/water trap for additional 
instrument inlet protection

- Sample Stream Dryer in cases when 
outside Dew point is higher than the 
temperature in the station.

© Aerosol Magee Scientific 2024
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- Ambient air quality 
monitoring, supersite

- Brown carbon 
measurement

- Vehicle emission factors

- Vertical profiles

- Climate change research

- Visibility research

Applications

AE36s 

- Ambient air quality 
monitoring network

- Community monitoring

- Long-term stationary 
monitoring

- Fence line monitoring

- Near-road monitoring

- Black carbon source 
apportionment 

- Stationary source emissions
- Public and occupational 

health
- Marine and air transport 

pollution 

AE36 

© Aerosol Magee Scientific 2024
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AE36… 

- …helps Air Quality specialists increase understanding of 
particulate matter (PM) air pollution.

- Gain insights into Black Carbon. 

- Get accurate data you can trust, with less workload.

Final REMARKS

© Aerosol Magee Scientific 2024
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AE36… 

Final REMARKS

…Smartest way to monitor Black Carbon

© Aerosol Magee Scientific 2024
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Final REMARKS
AE36s… 

-…creates breakthrough aerosol research.

- Extended wavelength range offers high-quality data for 
carbonaceous aerosols, and provides advanced Black Carbon 
source apportionment and Brown Carbon analysis. 

- Better understanding of the environmental challenges 

© Aerosol Magee Scientific 2024
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Final REMARKS
AE36s… 

© Aerosol Magee Scientific 2024
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Final REMARKS
AE36s… 

Expand the frontiers of aerosol science with cutting-edge 
Black Carbon instrument

© Aerosol Magee Scientific 2024
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Jun 2022Klemen Kunstelj, PhD

Total Carbon Analyzer
  &
Carbonaceous Aerosol 
Speciation System CASS

&

© Aerosol Magee Scientific 2024
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Sampling

Total Carbon Analyzer TCA08

O2

Heating Analyzing

© Aerosol Magee Scientific 2024
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Total Carbon Analyzer TCA08

particle and 
VOC filter 

Chamber

air buffer (10 L)ambient  air

Particle and OC gas 
free air with stable CO2 

background

NO NEED FOR
HIGH PURITY 

GASES!

Analytic air

© Aerosol Magee Scientific 2024
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While one channel is 
collecting its sample, 
the other channel 
analyzes an already 
collected one.

CONTINUOUS 
OPERATION  and ANALYSIS

© Aerosol Magee Scientific 2024
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Total Carbon Analyzer TCA08

SAMPLING ARTEFACTS: positive artefact = VOC absorption

Carbonaceous 
aerosols
OC gases

DENUDER

Carbonaceous 
aerosols

Sampling Artefact

© Aerosol Magee Scientific 2024
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Total Carbon Analyzer TCA08

SAMPLING ARTEFACTS: positive artefact = VOC absorption

Carbonaceous 
aerosols
OC gases

DENUDER

Carbonaceous 
aerosols

Sampling Artefact

© Aerosol Magee Scientific 2024
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TCA08 INSTALLATION

- Easy installation

- Custom sampling system

- For indoor installations only

- Operational altitude: up to 3000 m

- Operational temperature range: 10°C –
35°C

- Operational relative humidity range: 
30% - 80%, non-condensing

© Aerosol Magee Scientific 2024
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Carbonaceous aerosols are extremely diverse.

They are often the dominant fraction of PM2.5.

They impact air quality, public health, visibility, cloud nucleation, the planetary 
radiation balance, and climate forcing.

The OC fraction is the largest and the least understood.  

TC OC

EC

Organic Carbon

Elemental Carbon

Total Carbon

Carbonaceous 
Aerosol

Carbonaceous Aerosols

© Aerosol Magee Scientific 2024
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Optical measurement of BC with Aethalometer 

Thermal measurement of TC with the TCA08 

Online

No gas, no glass

High time resolution

A revolutionary OC/EC Analyzer

© Aerosol Magee Scientific 2024
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OC = TC – EC
OC = TC – b·BC

CASS MEASUREMENT PRINCIPLE

Total Carbon TC

‘EC’ ‘OC
’

Black Carbon BC

Total Carbon – determined with TCA08 by thermal analysis

Determined with AE33 by optical analysis

b is region specific factor.

TCA08

AE33
or 

AE36s
or 

AE36

Thermal analysis: TC

Optical analysis: BC

© Aerosol Magee Scientific 2024
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Determination of TC, BC and equivalent OC and EC fraction

TC

OC

EC

Data is displayed on graphical user interface in real time:

© Aerosol Magee Scientific 2024
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RUGGED and RELIABLE

CASS for a LONG and 
UNATTENDED operation

© Aerosol Magee Scientific 2024
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NO special GAS and NO CATALYST required

Contains NO special quartz GLASS 

PATENTED

© Aerosol Magee Scientific 2024
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Near Real-
Time determination 

of CARBONACESOUS 
AEROSOLS

….and autonomy for 
long-term campaigns 
with REMOTE access.© Aerosol Magee Scientific 2024
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A revolutionary OC/EC Analyzer
User interface/advanced screen

Total carbon concentration

Black carbon concentration

EC/BC ratio b

OC concentration

EC equation

OC equation

EC equation

Sample time base setting 

Start time of the sampling 

End time of the sampling

TC / EC / OC Series and Pie chart
© Aerosol Magee Scientific 2024
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A revolutionary OC/EC Analyzer
User interface/advanced screen

© Aerosol Magee Scientific 2024
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CASS INSTALLATION

- Easy installation

- Two separate sampling system

- For indoor installations only

- Operational altitude: up to 3000 m

- Operational temperature range: 10°C –
35°C

- Operational relative humidity range: 
30% - 80%, non-condensing

- Inlet protection from rain by using a 
cyclone (also for PM2.5). Ensure 
periodical cleaning

- Insect screen/water trap for additional 
instrument inlet protection

- Sample Stream Dryer in cases when 
outside Dew point is higher than the 
temperature in the station.

SAMPLE
STREAM 
DRYER (FOR 
AETHALOMETER 
ONLY)

Avoid direct discharge of air-
conditioner over sample lines.

© Aerosol Magee Scientific 2024
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STANDARD OC/EC
         Thermal analysis 
 
          Protocol 1  
 
          Protocol 2  
           
          Protocol 3 
 

‘EC’ ‘OC’ 

‘EC’ ‘OC’ 

‘EC’ ‘OC’ 

Ambient Air — Equivalence of automatic measurements of elemental carbon 
(EC) and organic carbon (OC) in PM

16909 for offline OC/EC
16450 for equivalence (90 days measurements)

CEN/TC 264/WG 35 in progress 

Rigler et al. Atmos. Meas. Tech. Discuss., https://doi.org/10.5194/amt-13-4333-2020
Ivančič et al. Science of the Total Environment 848 (2022) 157606 

© Aerosol Magee Scientific 2024
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OC/EC analyzer 
Advanced 

apportionment of CA

Impact on Climate Change, Primary and
Secondary CA formation, BrCPublic Health effect studies

PATENTED

APPLICATIONS

© Aerosol Magee Scientific 2024
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CA = BC + POA + SOA

SOURCE: https://www.eurekalert.org/news-releases/552378

BVOCs are major SOA precursors

POA modify also SOA concentrations through
antropogenic biogenic interactions

BC

Specific measures to control CA concentrations 
– only through limitations of BC and POA 
emissions

WE NEED MEASUREMENTS
© Aerosol Magee Scientific 2024
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FINAL REMARKS

- TC/BC as a standardized OC/EC method

- Health effect studies: Environmental and workplace monitoring 
of carbonaceous aerosols

- AQ monitoring and advanced research of CA: Source 
apportionment and optical characterization of Carbonaceous 
Aerosols at different wavelengths

© Aerosol Magee Scientific 2024
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Carbonaceous Aerosol Speciation System – „CASS“

KEY FEATURES
• Continuous analysis of Carbonaceous 
Aerosols
• Sampling time 20 min to 24 hours
• Sampling vs. analysis switched between 2 
channels
• No carrier gas required
• No Glass : Rugged, All-Steel Construction
• No Catalyst:  all carbon detected all the time
• Very little attention required

Final REMARKS

© Aerosol Magee Scientific 2024
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Thank you for your kind attention!
kkunstelj@aerosolmageesci.com

© Aerosol Magee Scientific 2024
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