Group B

Prefired Quartz fiber filters?

Pre-firing should be avoided if possible, as it activates the filters. Providing Quartz fiber filters from the “right” manufacturer could be a good start.   

Based on experiences from JRC (ISPRA) the OC level of filters from Schleicher and Schuell provide low levels (0.4 µg C cm-2) (0.3 µg C m-3 using a flowrate of 20 lpm) even when not prefired.

Alternative ways to prepare quartz fiber filters were discussed. Needs to be tested.

Pre fired filters could be an alternative as an adsorbent in the combination denuder-Quartz fiber filter-sorbent, addressed later.

Conclusion: 

Test the filters from Schleicher and Schuell, concerning their OC level.

Test super critical water for preparation of Quartz fiber filters.

Mass and the carbonaceous content from the same filters?

This would contradict the common approach applied in every study dealing with EC and OC measurements of aerosols. However, we were not able to come up with how much this parallel use contributes to the negative or artefacts of OC. 

Temporary Conclusion: 

Mass concentration and the carbonaceous content should not be obtained from the same filters, until results from JRC arrive.

Can we agree on a filter face velocity for sampling of OC?

An increase in filter face velocity will be important in order to reduce the positive artefacts, however since an increased filter face velocity will promote negative artefacts it is difficult to come up with a solution concerning this question. We need to know whether the positive or negative artefact is the most important to address. When this question is answered we are able to come up with a solution concerning the filter face velocity problem. We also need to know whether a denuder is to be used. 

Conclusion:

We can not reach a conclusion on this topic until we know whether correction for artefacts shall be applied or not.

Which instrument should be used?

As long as the temperature programme recognize BC as BC and OC as OC (std.), a given temp. programme should not be rejected. Which temperature programme should be chosen? Improve/Niosh/Quartz. 

Due to large differences between the instruments available, we need to agree on one. The difference between Sunset and DRI is a factor 2 when it comes to EC. Between Sunset and the others it could be a factor 10. The same instrument should be applied for all filter samples devoted for EC/OC analysis within EMEP. A

Sunset is more common than DRI in Europe.

It is not enough to agree on the temperature programme, but also the monitoring system for charring – transmission or reflectance! The comparison between the different sites will benefit on such an approach. 

Using one centralized lab for analysis of all samples was discussed. A question of manpower.

The correction of charring in the stationary EGA-instruments are not optimal either, but is the best that we’ve got. The soot produced during analysis is most likely not of the same quality as the soot present in ambient aerosols. However, some correction, all though not 100% correct, is better than none.

TC and Aethalometer: An alternative approach:

Is it OK to measure only total carbon ?

The EC/OC ratio is used as a crude method to address the sources. This approach will be even more inaccurate if different instruments and temperature programmes are used.  

The aethalometer has a high time resolution and can be used for monitoring. Based on this monitoring, interesting events can be identified and filter samples can be picked out for EGA-analysis. By this approach filter sampling needs to be performed according to the protocol even though only a fraction of the filters will be of interest for further analysis. 

Hans Christen Hansson suggested that measurements of BC by aethalometers can be used as a supplement to EGA-measurements of EC (refractory carbon). Good agreements between the two approaches are reported from campaigns in Sweden (?)  

Different aethalometer calibration slopes are seen for air masses dominated by different sources; different slopes for wood burning and for LRT, how can we deal with this? Is a synchronous use of the two approaches only doable when there is one source dominating and the site is close to the source?

What about WSOC?

Why is WSOC important? It is important as a proxi for SOC. It is easy to get and gives us some information. Levoglucosan is also a useful tracer specie.

Which sampling method should be used to correct for artefacts:

QBT: 

As the negative artefact is not addressed we could provide a lower estimate of OC by using this approach.

Poor knowledge concerning use in background areas. 

The Teflon filters could be used for chemical analysis or mass concentration. However, artefacts will be encountered for some of the chemical species. 

Sampling requires 2 samplers and 3 filters, which costs a lot more than using just a single Quartz fiber filter.

0.7 µg C cm-2 were found on the backup filters at ISPRA. Does this indicate that 0.4 µg C cm-2 as a field blank level still is too much? 

Denuder-Quartz-fiber filter-sorbent:

The combination of a denuder-Quartz fiber filter-and an active sorbent is perhaps a better alternative than QBT.

The approach is expensive, difficult to say which one is the more expensive of this one and the QBT. 

This approach requires another temperature programme to estimate the negative artefact, than the particulate OC level. 

Carbon impregnated filters can introduce problems concerning blank levels and dynamic blank levels

Contemporary conclusion: 

It is difficult to come up with a final conclusion. A campaign is needed in order to evaluate the usefulness of these approaches in rural background areas. 

When denuded filters are corrected for negative artefacts and not-denuded filters are corrected for positive artefacts the levels of particulate OC are comparable. 

Sampling time:

If a single filter approach is applied, what sampling time should be chosen?  Less than 12 hour to avoid gas/particle problems. Isn’t that problematic? What about the less particles in the air passing through, which will strip the particles trapped on the filter.

It is important that we address these problems, as it will affect the mass!

