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Activity/implementation status

• Off-line TD-GC-FID/MS (Markes, Agilent)
• System for automated canister and 

sample tube analysis
• Round robins
• Liquid Calibration Unit
• Diffusion sources
• Certified laboratory standards (NPL)

• FUSION-PTR-TOF-MS 10K
• VOCUS
• PTR-TOF-MS 8000
• Charon
• TD-GC-FID/MS (Gerstel TDS-G; CIS)
• On-line TD-GC-FID/MS (Markes, Agilent)
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FUSION-CHARON Mass Spectrometer

FUSION-CHARON 

CHARON design 
(Image credits: 

IONICON Analytik)

FUSION PTR-TOF 10k 
Detection limit: < 0,2 pptv
Sensitivity: up to 80000 cps/ppbv
Mass resolution: > 10000 
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FUSION-CHARON Instrument performance
Instrument stability (10 days)
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Ion mode switching

Switching time < 1 min
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Instrument data base development

Presentation by 
Roman Romany
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Implementation 
outlook

Training & inter-
comparison facility 
at the Atmospheric 
Simulation Chamber 
SAPHIR
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Implementation outlook 
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CiGas – IMT Nord Europe - Implementation Status 2024 –
OVOCs activities, contribution to NMHC and NOx – Instrumentation update

Available:
• PTR VOCUS 2R (AIM, nitrate inlets) 
• PTR-QiToF-MS Ionicon
• PTR-ToF-MS KORE
• Aerodyne TILDAS formaldehyde analyzer
• DNPH samplers/HPLC-UV
• Many TD-GC FID/FID; TD-GC-FID/MS (offline & online) 

for NMHC, OVOC, Terpenes

• Liquid Calibration Unit; Gas Calibration 
Unit

• Permeation system
• Target gas cylinder filling system
• Multi-gas generation systems & 

intercomparison platform

+ Certified laboratory standards (NPL, NIST, 
upcoming VSL)
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CiGas – IMT Nord Europe: PTRMS update

VOC by PTR-MS: existing1st

draft; New version to be 
published end of 2024

General content:
 Instrument set-up (sampling 

lines, instruments)
 Calibration
 QA/QC, uncertainties 

estimation
 Data management

 PTRMS vocabulary developed with 
DC

 PTRMS template level0 NRT for 
CAMS, for Ionicon (Quad) => new 
versions for ToF and VOCUS under 
development: https://ebas-
submit.nilu.no/templates/VOC/PTR-
MS_lev0

 Calibration standard SI-traceable 
from NPL (Worton et al. 2023), 1 
year stability

To come: organization of a hands-on training on PTRMS
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CiGas – IMT Nord Europe: Round-robin participation
& ammonia intercomparison organisation

Instrumentation : - 2 MIRO (INRAE)
- 6 PROCEAS (INRAE, LSCE, LISA, OPGC, IMT NE)
- 4 PICARRO (TROPOS, Qualit’air Corse, OMP, VITO)

Ammonia intercomparison from 4 to 10 June 2024

Paliers nominaux 
couverts (ppb) 

Gaz de dilution Gaz

20Air (sec)NH3 - Portable

0 - 10 - 20 - 30 - 50Air (sec)NH3

0 - 10 - 20 - 30 - 50Air (Humide <65%)NH3

0 (Critère LoD < 
100ppt)

Air (sec)NH3

0 – 40 (5 cycles)Air (sec)NH3

Suivant conditions 
ambiantes + 20

-Air ambiant 
« dopé » NH3

Participation to a Round-Robin 2024 – stability check: evaluation of 3 target gases with 3 GC 
(NMHC, OVOC, terpenes)

Répétabilité air
humide
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CiGas – IMT Nord Europe: Training

 HAAR Training School, - Greece, for PhD students

 ATMO-ACCESS RIURBANS training for public authorities on VOCs

 ATMO ACCESS virtual training : course on trace gases

https://www.youtube.com/playlist?list=PLt9
H9knj6cga9JZVubvvoNwfL-0-Cfifc
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CiGas – IMT Nord Europe: Projects update

+ VOC Source apportionment Service Tool 

Volatile Oganic Compounds Service 

Tool 

2 Service 

Tools 

published

“EUROVOC: EUROpe-wide intensive campaign on Volatile 
Organic Compounds” co-coordination

2nd pan European intensive measurement period (IMP) on VOCs 
organized by the TFMM-EMEP/ACTRIS/RIURBANS

45 urban and rural sites across Europe (ACTRIS NF, EMEP, 
GAW, Local Air Quality Monitoring Networks, ACTRIS/ICOS 
sites)
Period: 1 month - September 2024
Collaboration with instrument manufacturers

Data QA/QC, modeling, PhD at IMT starting October 2025
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This project receives funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreements No 654109 and 739530

CiGas-DWD Implementation Status

Anja Claude (VOC-PI), Robert Holla (NOx-PI), Annika Kuss 
(ACTRIS-D scientist), Florian Hochenauer, Max Prosteder, 
Marita Hofmann, Katja Michl, Erasmus Tensing, Elisabeth 

Eckert (ACTRIS-D), Dagmar Kubistin

1781 start of weather (systematic) observations at the 
Meteorological Observatory Hohenpeissenberg (MOHp) 

Since 1952 Observatory of the German Meteorological 
Service (Deutscher Wetterdienst)

Since 1994 WMO GAW site

ACTRIS (2011): NF and TC unit

65km SW of Munich, Southern Germany



ACTRIS Week Matera, Italy, November 5-7th, 2024

Tasks of CiGas-DWD in-situ

DWD-CiGas is supporting the following activities in the field of NMHCs, bVOC and NOx

• measurement guidelines development and updates (Activity 4)
• working standard and target gas calibration (Activity 5)
• the support and organisation of intercomparisons (Activity 5)
• Links with associated communities (Activity 2)

And provides expertise and feedback in

• the data QA/QC process and preparation of data workshops 
• Consultancy (Activity 3)
• labelling process (Activity 6)
• training sessions (Activity 3): GAW-TEC courses
• Tests of new instrumentation and calibration methods with respect to long-term monitoring 

(Activity 7)

.
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Tests of target gases
• …fresh-filled cylinders (VOCs) : new Luxfer, „old“ NPL 

cylinders spiked with high-concentrated NMHCs (NPL mixture) 
and  diluted with N2 or AIR 

• …comercial cylinders (NOx): 50ppb cylinders (tolerance ~ 5%) 

Implementation at CiGas-DWD

Guidelines for the 
use of  target 
gases

Impoving the guest manifold (for small scale intercomparisons) with housekeeping sensors

Assessment of NOx calibration gases and methods / transfer standards: 
+ determination of NOy contamination of NO/NO2 target and calibration gases
+ implementing a permeation system for the NOx and NOy calibration 

+ hosted test labelling audit
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+ implementing a permeation system for 
the NOx and NOy calibration 

+ determination of NOy contamination of 
NO/NO2 target and calibration gases

Assessment of NOx calibration gases and methods / transfer 
standards

Contacts: Annika.Kuss@dwd.de
Robert.Holla@dwd.de
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Implementation at CiGas-DWD –
NOx target gases

Commercially available NO ~50ppb cylinders (tolerance ~ 5%) have been acquired and are currently 
running in our lab

flow chart for 
target gas 
measurements

calibration 
unit

MFC cutoff 
valve

NO
50 ppb

NOx 
instrument

overflow

overflow

sam
p

le

calibration
/target

issues:  high consumption, equilibration period long, accuracy of commercial cylinders,…. testing continues!

Contacts: Annika.Kuss@dwd.de
Robert.Holla@dwd.de
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Implementation Status at CiGas-DWD –
NMHC Working standards and target gases

Dilution 
gas

e.g. N2

Target

Interested in a working standard or target gas for NMHCs?
Contact us via SAMU or Email: anja.claude@dwd.de

Test of cylinders spiked with high-
concentrated NMHCs (NPL mixture) 
and  diluted with N2 or AIR

 long-term stability, initial losses
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Implementation Status at CiGas-DWD –
small-scale intercomparison infrastructure / guest laboratory

Up-date of housekeeping sensors

PFA ¼“ manifold
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Implementation Status at CiGas-DWD –
Hosting the CiGas test audit in November 2023
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This project receives funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreements No 654109 and 739530

Thank you !
http://www.dwd.de/mohp

Contact:
robert.holla@dwd.de (NOx) TC unit deputy
anja.claude@dwd.de (VOCs) TC unit head
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CiGas-UHEL – condensable vapours & 
direct aerosol precursors

Activity / implementation update 2024

Silja Häme, Nina Sarnela, University of Helsinki, Finland
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CiGas-UHEL, University of Helsinki, Finland 

Condensing vapours and direct aerosol precursors such as sulfuric acid and Highly Oxygenated Molecules 
(HOM; e.g. C10H14O9)

Target compounds: condensable 
vapours
Instruments: chemical ionization mass 
spectrometers (CIMS)
Status: Implementation ongoing / full 
operation of the unit is expected in 
2026
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Reactive Trace Gases In Situ National Facility Technical requirements

• Measurements of condensable vapours are not required to fulfill the ACTRIS 
reactive trace gases in-situ minimum requirements.

• BUT for the optimum reactive trace gases in-situ setup:
 Measurements of direct aerosol precursors should be performed (e.g., by 

online techniques, such as CI-APi-TOF MS, chemical ionization atmospheric 
pressure interface time-of-flight mass spectrometer) when the station also 
performs aerosol and gas-to-particle conversion studies.

Measurement guidelines supporting quantitative measurements of aerosol 
precursor vapours are under development!
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CiGas-UHEL Personnel

Unit Head, Staff Scientist,
Dr. Silja Häme

(silja.hame@helsinki.fi)

High-resolution mass spectrometry expert, 
Staff Scientist  

Dr. Nina Sarnela
(nina.sarnela@helsinki.fi)

Deputy Unit Head, Professor      
Dr. Tuukka Petäjä 

(tuukka.petäjä@helsinki.fi)

Our Unit’s e-mail: actris-api@helsinki.fi
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CiGas-UHEL – Main activities

 Activity 1. Management and coordination: contribution to the management of CiGas

 Activity 2. Links with associated communities: close collaboration with e.g., instrument manufacturers and 
Finnish Centre of Excellence VILMA (Virtual laboratory for molecular level atmospheric transformations) 
collaboration towards more quantitative data on condensable vapors

 Activity 3. Training and consultancy: consultation for condensable vapor measurements; training activities 
as part of CiGas-UHEL intercomparison workshops, ACTRIS courses etc.

 Activity 4. Measurement and data procedures and tools: provision of measurement guidelines (expected 
to be ready 2025/2026); data format and submission related work in collaboration with ACTRIS DC

 Activity 5: Measurement and data quality monitoring: s-b-s intercomparison workshops for chemical 
ionization mass spectrometers; individual instrument calibrations for nitrate-CIMS (at the moment: sulfuric 
acid calibrations, in the future also calibrations for certain HOMs); data review (starting in 2026/2027)

 Activity 6. NF labelling and evaluation: reviewing the labelling applications for condensables, official audits 
can be made when the CIMS measurement guidelines exist.

 Activity 7. New scientific and technological developments: improving sulfuric acid calibration method and 
practices; development of transmission calibration improving the quantification of other condensables such 
as highly oxygenated organic molecules (HOMs) 
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CiGas-UHEL intercomparison workshops
1st Intercomparison workshop for chemical ionization mass 
spectrometers to measure condensable vapors (chamber)
• Timing: February 27th – March 10th, 2023
• Place: TROPOS, Leipzig, Germany
• 10 instruments joined
University of Helsinki (CiGas-UHEL) in collaboration with OrGanic Tracers 
and Aerosol Constituents - Calibration Centre (OGTAC-CC, CAIS-ECAC)

2nd Intercomparison workshop for chemical ionization mass 
spectrometers to measure condensable vapors (field)
• Timing: July 29th – August 11th, 2024
• Place: SMEAR II station, Hyytiälä, Finland
• 6 instruments joined

3rd Intercomparison workshop for chemical ionization mass 
spectrometers to measure condensable vapors in 2026 (tbd)

SMEAR II, s-b-s intercomparison measurement area

TROPOS Atmospheric Chemistry 
Department – Chamber (ACD-C)

More in Nina Sarnela’s talk 
today!



CiGas Community Meeting – 7th November 2024

Upcoming 2nd Karsa & ACTRIS CiGas-UHEL workshop

MION (Multi-scheme chemical IONization inlet)
Orbitrap (new high-res mass spectrometer to measure condensable vapours & VOCs)

Registration link will 
be sent to ACTRIS 
community



ACTRIS General Presentation, Place, Country – Month, Day, Year

This project receives funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreements No 871115

CiGas-FZJN

Robert Wegener, Max Gerrit Adam

ACTRIS Week 2024, Nov. 7th 2024
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FZJN Implementation status

Lead

Challenges

NO
• Traceable gas standard available from CCL
• NO level extremely low at some ACTRIS sites
• Sensitive CL reference instrument

NO2 
• No traceable gas standard available
• Spectroscopic mobile NO2 instrument as transfer 

reference instrument 

Interferences
• Must be characterized on site
• Ozone and humidity measurement needed
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LeadPersonnel recruitment complete

Purchase
NO
Sensitive CL reference instrument

• To be delivered Dec. 2024

NO2
Spectroscopic mobile NO2 instrument 
as transfer reference instrument 
• Delivered

Interferences
Ozone and humidity measurement needed
• Delivered

Measurements and laboratory
• Calibration Lab for NO set up
• Calibration Lab for NO2 set up
• Mobile NO/NO2 instrument set up

• NO measurements operational
• NO2 measurements and mobile 

measurement unit operational 

FZJN Implementation status
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Activities

Lead
• Analysis of ozone precursor data 

within TOAR

• Developing procedures for RRT data 
submission for NOx Data

• Further analysis and eventual 
publication of intercomparison 
campaign JUNOx23 
 advancing measurement 
guidelines
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Activities

Lead

• First On-Site-Audit at 
Hohenpeissenberg 
Next audit at Jungfraujoch 
(~3500m asl), Switzerland

• Training and consultancy
Two community workshops in 2024
 topic suggestions/questions 
welcome for 2025


