
Sampling instructions for the EMEP/ACTRIS intensive 
measurement period, summer 2022 
 
Overall guidelines 
 
The sites participating in the EIMP The 2022 summer campaign will have one 
selected week of intensive observations of VOCs during the period 13 June to 25 
July. Parties will be noticed 1 week prior the start date. If no large-scale episode is 
foreseen, we will conduct the campaign between 18-25 July. 
 
The participants will supplement their regular EMEP/ACTRIS observation (if they 
have) to include all relevant VOCs and/or increase their sampling frequency to daily 
or continues. At those sites where there is not regular monitoring or there is a lack 
of some component groups, manual devices for VOC sampling will be distributed 
and subsequently analyzed at centralized laboratories. Further, aliquots of EC/OC 
filters will be taken for analysis of selected racers for biogenic SOA. The different 
devices and analysis which will be performed: 
 

• Canister air sampler: non-methane hydrocarbons (NMHC) at 
Forschungszentrum Jülich (FZJV) GmbH, Germany  

• DNPH cartridge: O-VOCs at the Institut Mines Télécom (IMT) Nord Europe, 
France 

• Tenax tubes: monoterpenes at Finnish Meteorological Institute (FMI), Finland 

• SOA tracer analyses from part of EC/OC filters at the Institut des Géosciences 
de l’Environnement (IGE), CNRS, Grenoble, France  

 
In the intensive week, there is one daily sampling between 12h00-16h00 UTC: 

• DNPH cartridge: 4 hours sampling (12h00- 16h00)  

• Tenax tubes 2 hours sampling  (flexible within the time frame) 

• Canisters: 1hour sampling (flexible within the time frame) 

• Mostly 24 hours (should use the sampling frequency as in regular monitoring, 
if not chose from 09h00 to 09h00) 

 
 
Sample instructions from each of these follows: 

  



Sampling instructions for the DNPH cartridges: 
 
Each site receives: 19 DNPH cartridges, one potassium iodide in a copper tube 
(KI/Cu) ozone scrubber, and the procedure: two cartridges in the same pouch, 
labelled ”test”, are dedicated to the flow adjustment, one new cartridge will serve 
as a transport blank (no sampling), and the other 16 cartridges will be used for 8 
samples: 2 DNPH cartridges/sample, to take into consideration the ketones 
collection efficiency which depends on the relative humidity.  
Upon receipt, before sampling, the cartridges should be stored in a cool place (in a 
refrigerator) at a temperature <4°C.  
If not possible, the cartridges in their unopened pouches, can be stored for up to 
two weeks at room temperature (20-25°C). 

 
1. Remove the endcaps from the ozone scrubber (Figure 1), connect to the 

sampling line and the pump and flush the trap with sampling air for 10 
minutes with a flow of ~1 L/min before sampling. 

 
Figure 1: ozone scrubber without endcaps. 

 
2. Before use, the equipment should be leakproof-tested and tested for 

appropriate air flow rate (typically 1 or 1.5 L/min): Connect the two DNPH 
cartridges “test” back-to-back, to the sampling line, the ozone scrubber, and 
start the pump, and adjust the flow if necessary (sampling flow should be ~1 
L/min, or 1.5 L/min if possible) (see figures 2-3).  
 

3. Blank sample preparation: after preparing the sampling equipment for 
sampling, open a sealed pouch. Record the required information in the 
sampling sheet and on the pouch (Batch number (= Lot No.), date, starting 
time (= opening time of the pouch), sample name (= same as "real" sample 
name). Place the cartridge nearby the sampling equipment during sampling. 



Do not remove the end cap and plug. After completion of the real sampling 
(after 240 minutes), the blank sample cartridge should be treated in same 
manner as the real sample (putting back the blank in the pouch and 
mentioning the end time, see sampling sheet).  
 

4. Sampling handling: Open two sealed pouches which contain the cartridges. 
From each cartridge, remove the luer plug and cap and keep them in a place 
where they do not disappear (you need the plug and cap for sealing the 
cartridge after completed sampling). Connect both cartridges (front cartridge 
“1” and back cartridge “2”) together as in figure 2, then to the sampling 
system including the ozone scrubber (figure 3). Write on the pouches the 
sampling information (sampling number, date, start time and the flow) as well 
as in the sampling sheet. 
 
 

 
Figure 2: two DNPH cartridges to be connected back-to-back. 

 
Figure 3: sampling set-up. 

 
5. Start sampling at 12h UTC until 16h UTC. After 240 minutes of sampling, stop 

the pump, seal the cartridges with luer cap and plug and put them back in the 
corresponding pouches with appropriate identification. Write on the pouches 
the sampling information (sampling number, date, end time and the flow) as 
well as in the sampling sheet.  (If you do not have mass flow controller with 
continuous flow measurement, measure the flow also in the end of sampling). 
 

6. After sampling the cartridges should be stored in the sealed pouches in a cool 
place at a temperature <4°C (in a refrigerator). Do not store the cartridges at 
places where carbonyls are stored (acetone etc.). 
 
 



7. The cartridges should be analyzed within 2 -3 weeks after sampling.  
 

8. After the 8 days of measurements, all of the cartridges (transport blank and 
samples), the KI/Cu ozone scrubber and the sampling sheet, should be sent to 
IMT Nord Europe to the following address: 
 
Isabelle Fronval 
IMT Nord Europe 
Département SAGE – Bâtiment Curie 
941 rue Charles Bourseul 
59508 Douai Cedex 
 

 

Contact person at IMT Nord Europe: 
Thérèse Salameh, email: therese.salameh@imt-nord-europe.fr, phone number: 
+33327712625 
 
Additional info: see the EMEP manual for sampling and analysis – chapter 3 – 
section 3.8 Aldehydes and ketones: https://projects.nilu.no/ccc/manual/index.html 
Waters DNPH cartridges user-manual: 
https://www.waters.com/webassets/cms/support/docs/wat037506.pdf 
 

  

https://projects.nilu.no/ccc/manual/index.html
https://www.waters.com/webassets/cms/support/docs/wat037506.pdf


Sampling instructions for the Tenax-sorbent tubes: 
 

1. Open the caps from the O3-trap (Figure 1), connect the pump in the end 
without filter and flush the trap with sampling air for 5-10 minutes with a flow 
of ~80 ml/min before sampling. 
 

2. Remove Swagelok brass caps from the Tenax tube used for flow adjustment 
(you can use one of the tubes for the flow adjusting) and connect the pump to 
this tube and adjust the flow (sampling flow should be ~80 ml/min).  
 

3. Remove Swagelok brass caps from an unused sampling tube and write down 
the sampling tube number, sampling start time and flow with the other 
sampling information. 
 

4. Connect the O3-trap (end without filter) to the sampling tube (end with one 
or two grooves, Figure 2) and the sampling tube to the pump (to the end 
where tube text ends and there is no grooves) and start sampling (Figure 3). 
Do not tighten the connections too much or PTFE ferrules will be destroyed 
(finger tighten and then tighten just a bit using wrenches, if needed). It is 
important that the sample flow direction is always from grooved end to the 
end that has no grooves!!! Do not insert anything except O3-trap in front of 
the tube to avoid contamination or losses.  

 
5. After 120 minutes of sampling, stop pumping, write down the sampling end 

time, cap the tube with Swagelok caps, finger tighten and then tighten just a 
bit using wrenches. Too much tightening destroys Teflon ferrules and 
sometimes even the tube! If possible, store sampled tubes in refrigerator.  
 

6. If you do not have mass flow controller with continuous flow measurement, 
measure the flow also in the end of sampling. 
 

7. Cap the O3-trap 
 
Contact persons at Finnish Meteorological Institute: 
 
Heidi Hellén (1/6/ - 1/7/2022 and after 5/8/2022), email: heidi.hellen@fmi.fi, phone 
+358 50 524 2529 
 
Toni Tykkä (1/6/ - 5/8/2022), email: toni.tykka@fmi.fi, phone +358 50 363 5095 
                

mailto:heidi.hellen@fmi.fi
mailto:toni.tykka@fmi.fi


 
 
Figure 1: a) O3 trap b) O3 trap capped for transport/storage and c) O3 trap attached 
to the Tenax tube  
 
 

 
 
Figure 2: Sampling end of the Tenax tube with one or two grooves 
 

 
 
Figure 3: Sampling 



TRANSPORT OF TUBES: 
 
After the campaign send the sampled tubes, O3-trap and sampling sheet to the FMI. 
No need for cooling during transport. 
 
Shipment address: 
 
Toni Tykkä 
Air Quality, Atmospheric Composition Research 
Finnish Meteorological Institute 
Erik Palménin aukio 1 
00560 Helsinki 
FINLAND 
 
  



Instruction Manual for Canister Sampling 
 

 
N.B. Each shipment consists of 2 boxes, labeled #1 and #2 
Packing list 
box #1: 

• 1 silcosteel capillary 

• 2 ozone scrubbers (including one spare scrubber) 

• several pieces of silicone tubing 

• 4 silcosteel canisters (SilcoCan) 

• 1 manual (with sample table) 

box #2: 

• 4 silcosteel canisters (SilcoCan) 

• 1 manual (with sample table) 

First read the entire instructions manual before proceeding. 
In case you have questions, please contact: 

Lukas Kesper l.kesper@fz-juelich.de  Tel.: +49 2461 61-6320 
René Dubus r.dubus@fz-juelich.de Tel.: +49 2461 61-85228 

If the sampling setup in the plastic bag is not assembled continue at “Assemble 
Sampling Setup”, otherwise proceed to “Get Ready for Sampling”. 
Do not disconnect capillary from 1/16” to 1/4” adapter. 
  

mailto:l.kesper@fz-juelich.de
mailto:r.dubus@fz-juelich.de


Assemble sampling setup 
Needed: 1 ozone scrubber, 1 silicon tube, 1 capillary 

1. Take one ozone scrubber, one piece of silicon tubing and the capillary from 

the bag. 

2. Slip one end of the tubing over the ferrules on the side of the capillary 

without adapter. See Figure 1 

3. Push the other end of the tubing over the thinner connector with the 

reduced shaft of the ozone scrubber. 

4. Make sure there is enough space between the scrubber and the capillary for 

the tubing to seal properly. The inner side of the silicon tubing must 

completely be in contact with the ozone scrubber connector and the 

connector must at least be 5 mm inserted for proper sealing 

5. If the ozone scrubber or the silicon tubing get damaged, take new parts from 

the package. 

6. Compare to Fig.1 and adjust the differences. 

  

Fig. 1 



Get ready for sampling 
Needed: sampling setup – canister – 2 wrenches (9/16” or 14-15mm and 1/2” or 13mm) 

1. Take one canister and the sampling setup and bring them to the sampling 

site. 

2. Make sure the blue valve of the canister is fully closed and the sampling 

setup is mounted as shown in Fig.1 & Fig. 2. 

3. Shortly before sampling, remove the plug from the canister and install the 

sampling setup onto the canister. See Fig.3 how to tighten the parts. Screw 

the nut finger-tight and then add a quarter turn.  Use two wrenches for 

keeping the counter nut in position. Do not overtighten the nut. 

4. Canister is now ready for sampling. 

  
Fig. 2 

Fig. 3 



Start sampling 
1. Fully open the blue valve of the canister at the planned starting time. 

2. Document important meta data. (location, date, starting time (UTC) and 

canister number from tag (Fig.4)) 

- A table is attached to each manual for support at the end. 

  
Fig. 4 



End of sampling 
Needed: 2 wrenches (9/16” or 14-15mm and 1/2” or 13mm) 

1. After 60 minutes close the blue sampling valve of the canister tightly. 

2. Note the exact ending time (UTC). 

3. Unscrew the sampling setup from the canister. Refer to Fig. 5 which nut to 

unscrew. Do not unscrew the nut which is directly at the valve. 

4. Mount the plug and screw it until it is finger-tight. Then add another quarter 

turn by using two wrenches. Do not overtighten. 

5. Check if meta data are complete.  

- Also note special occurrences (canister fell over, rain, …) 

 
To avoid mixing-up of filled and unfilled canisters, you can use tape or cable ties. 
As discussed in the campaign planning meeting, the first box should be shipped 
back as soon as 4 canisters are sampled, to avoid aging of the samples. 
  

Fig. 5 



Prepare samples for shipment 
1. Repack each filled canister in bubble wrap. 

2. Place 4 filled canisters in one box. 

3. Make sure the canisters can’t move in the box. 

4. Do not place the sampling setup in the first box to return. 

5. Place a printout of the meta data in the box and email the meta data 

information content to l.kesper@fz-juelich.de. Lukas will then organize the 

pickup of the box by the delivery company DHL. 

Return 
- Place the package at the previously discussed location. 

- It will be picked up by DHL, ordered by Forschungszentrum Jülich GmbH. 

 
  

mailto:l.kesper@fzjuelich.de


Harmonized BSOA tracer analysis  
  
 
1. Sampling time and sampling frequency:  

Aliquots for BSOA tracer analysis should be obtained from the aerosol filter samples used for 
determination of OC/EC at your site. Thus, sampling time should follow that of regular monitoring (e.g., 
24 h; 72 h; 168 h) for OC/EC. Sites that have a sampling time >168 h are encouraged to increase the 
sampling frequency to cover the one-week duration of the IMP Summer 2022. 

 
Example:  

If you regularly collect one sample (24 h) per week, then collection of seven 24 h hour samples during 
the IMP Summer 2022 is encouraged.  
 
If you do not regularly collect aerosol filter samples for OC/EC, then follow the guidelines below. 

  
2. Aerosol size fraction: 

 The PM10 fraction should be prioritized, however PM2.5 and PM1 is accepted. 
 

3. Filter face velocity: 

The filter face velocity should not be too low (i.e., filter face velocity ≥20 cm s-1). This criterion is met by 
most filter samplers operated in monitoring networks. Both low volume samplers and high volume 
samplers are fine. 
 
Example how to calculate the filter face velocity: 
  
Flow rate: 38.3 L min-1 = 38300 cm3 
Exposed filter area: 13.4 cm2 
  
 
Filter face velocity  = 38300 cm3 min-1  = 47.6 cm s-1 

 60 s min-1 × 13.4 cm2 
 

4. Filter quality: 

Sampling should be performed on Quartz fiber filters. Quartz fiber filters should be prefired (500°C for 
8hr) to lower their blank values, i.e., unless you are familiar with the blank levels being sufficiently low.  
 
One blank sample should be collected and sent for analysis for the one-week period. 
Front filters from a QBQ approach set up, i.e., one Quartz fiber filter on top of another, is fine. Front Quartz 
fiber filters downstream of a denuder are not disqualified, although the potential implication of a 
denuder on certain BSOA tracers are unknown.  

 
 
5. OC/EC analysis: 

BSOA tracer analysis will be performed by a centralized laboratory, whereas OC/EC analysis should be 
performed by your regular analytical laboratory. We assume that all sites participating in the IMP 
Summer 2022 perform OC/EC analysis according to the EUSAAR-2 protocol. Please notify us if this is not 
the case. If you do not perform OC/EC on a regular basis, please notify us and we may include this as 
centralized analysis. 

 
 
6. Preparation of aliquot for BSOA tracer analysis: 

One punch (1 or 1.5 cm2) of the Quartz fiber filter is required for OC/EC analysis. The remaining part of 
the filter should be sent to Institut des Géosciences de l’Environnement (IGE) for BSOA tracer analysis 



and storage. If variables other than OC/EC should be obtained from the filter, then aliquots must be taken 
before shipment to IGE.  
 
Guidelines to meet the LOD of the analytical methodologies for BSOA tracers: 
 
• For low volume samplers, with 47 mm filters, 24 h sampling time and a minimum flow rate of 16.7 L 

min-1, at least half of the filter (typically 6 – 7 cm2) must be made available for BSOA tracer analysis. 
Preferably, the entire filter sample not used for other analysis should be made available for BSOA 
tracer analysis. 

 
• For high volume samplers, with 150 mm filters, 24 h sampling time and a minimum flow rate of 500 

L min-1, at least 10 cm2 of the filter must be made available for BSOA tracer analysis. If a large surface 
area (or the full remaining filter) can be sent, it will be kept in good conditions in a bank of filters for 
potential additional analyses down the road. 

 
 
7. Labelling of samples  

It is very important that each filter sample is clearly labelled with sampling site and sampling period, 
in addition to “IMP Summer 2022”.  
 
Example: 
 
A sample collected at the Melpitz site in Germany during IMP Summer 2022 could be labelled as 
following:  
 
Melpitz, 01.07.2022 – 02.07.2022; IMP Summer-2022. 
 
 

8. On shipment of filters: 

The aerosol filter sample aliquot submitted to IGE for analysis of BSOA tracers should be (for 150 
mm filters) folded in two and wrapped in aluminum foil and/or (for 47 mm filters) in a petrislide, 
then packed in air-tight plastic bags (e.g. minigrip resealable plastic bags). 
 

 
Address to centralized lab for BSOA Tracer analysis: 

Rhabira ELAZZOUZI / Jean Luc Jaffrezo 

IGE - UGA (UMR5001)  

Plateau AirOsol                                     

460, rue de la piscine                                         

38400 St Martin d'Hères                                           

Tel : 06.26.14.24.36 / 04.56.52.09.56 

 

The shipment should be made preferably on a Monday or a Tuesday. 

It should preferably be made by express carrier. 

It would be good to have it made in an insulated box with ice pack. 

 
The shipment should be confirmed with an email to  
jaffrezo@univ-grenoble-alpes.fr 
including the list of the samples.  
 

 
 

mailto:jaffrezo@univ-grenoble-alpes.fr


9. Reporting of BSOA and OC/EC data for IMP Summer 2022 
 
BSOA tracer data will be reported jointly by the EBAS group and the centralized laboratory and in 
accordance with the EBAS format. 
 
OC/EC data should be reported by the data provider and according to the EBAS OC/EC template 
https://ebas-submit.nilu.no/templates/EC-OC/offline. More detailed information about this will come 
after the IMP. 
  
 
Contact persons at EMEP-CCC: 
 
Wenche Aas: waa@nilu.no 
Karl Espen Yttri: key@nilu.no 

https://ebas-submit.nilu.no/templates/EC-OC/offline
mailto:waa@nilu.no
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SAMPLING SHEET for DNPH cartridges 

 
Sampling site: ___________________________________Contact person + email:__________________________________ 
 
In the table below, please identify the following, as you mentioned on the pouches:  
- One transport blank cartridge (no sampling);  
- For each sampling consisting of 2 back-to-back cartridges: identify the main front cartridge, which is the one receiving the 
sample first (mention “1”), and the back cartridge (mention “2”) on the pouches. 
Send this document with the ozone scrubber and the cartridges after sampling to the indicated address. 
 

Batch 
number 

(= Lot 
No.) of 

the 
cartridge 

Sampling 
identification 

Date 
YYYY.MM.DD 

Starttime  
HH:MM 

UTC 

Endtime  
HH:MM 

UTC 

Flow 
(L/min) 

Volume 
mm3 Comments 

 Transport 
Blank: 

 Start 
(opening 
time of 
the 
pouch): 

 

End 
(closing 
time of 

the 
pouch): 

- - 

 

 Day 1 
 
 

   start: 
 
end: 

 
 



 Sampling 
Day 2 
 
 

   start: 
 
end: 

 

 

 Sampling 
day 3 
 
 

   start: 
 
end: 

 

 

 Sampling 
day 4 

   start: 
 
end: 

 
 

 Sampling 
day 5 
 

   start: 
 
end: 

 
 

 Sampling 
day 6 
 

   start: 
 
end: 

 
 

 Sampling 
day 7 

   start: 
 
end: 

 
 

 Sampling 
day 8 

   start: 
 
end: 

 
 

  



SAMPLING SHEET for TENAX 
 
Sampling site: ____________________________________Contact person+email:__________________________________ 
 
Blank tube number:________________________________Flow adjusting tube number:____________________________ 
 

Tube 
number 

Date 
YYYY.MM.DD 

Starttime 
HH:MM 
UTC 

Endtime  
HH:MM 
UTC 

Flow 
(ml/min) 

Volume 
mm3 

Comments 

    start: 
end: 

  

    start: 
end: 

  

    start: 
end: 

  

    start: 
end: 

  

    start: 
end: 

  

    start: 
end: 

  

    start: 
end: 

  

After the campaign send this sheet together with the sorbent tubes back to the FMI in the same box as you got them: 
Toni Tykkä, Air Quality, Atmospheric Composition Research, Finnish Meteorological Institute, Erik Palménin aukio 1, 00560 Helsinki, FINLAND 
  



SAMPLING SHEET for NMHC canisters 
 
Sampling site: ____________________________________Contact person+email:__________________________________ 
 
 
Canister 
number 

Date 
YYYY.MM.DD 

Starttime 
HH:MM 
UTC 

Endtime 
HH:MM 
UTC 

Comments 

     

     

     

     

     

     

     

After the campaign send this sheet together   



 

SAMPLING SHEET for ECOC /BSOA 

 
Sampling site: ____________________________________Contact person+email:__________________________________ 
 
 

Sampling start: 
YYYY.MM.DD HH:MM 

UTC 

Sampling end: 
YYYY.MM.DD HH:MM 

UTC 

Volume 
mm3 

Comments 

    

    

    

    

    

    

    

After the campaign send this sheet together with the filter aliquites to Rhabira ELAZZOUZI / Jean Luc Jaffrezo, IGE - UGA (UMR5001) ,Plateau AirOsol, 460, 

rue de la piscine , 38400 St Martin d'Hères, Tel : 06.26.14.24.36 / 04.56.52.09.56 

 


