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VOCs

Chemical compounds containing carbon 
that vaporize easily and enter into the 
atmosphere; refer to several groups of 
hydrocarbons, including non-methane 
oxygenated hydrocarbons (OVOC e.g. 
acetone) and halogenated hydrocarbons 
(e.g. methylchloride) 

VOCs can participate in atmospheric 
photochemical reactions

VOC molecules occur in many forms and 
have both natural and anthropogenic 
sources
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Atmospheric composition – gas&VOCs
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“Chromatography is a physical method of separation in which the components to be separated are 
distributed between two phases, one of which is stationary (stationary phase), while the other (the 
mobile phase) moves in a definite direction”. [L.S. Ettre, “Nomenclature for Chromatography”, Pure & 
Appl. Chem., 65 (1993), 819-872].

There are two types: Gas Chromatography (GC) & Liquid Chromatography (LC)

Gas chromatography separates gaseous substances based on 
partitioning in a stationary phase from a gas phase. 
While the mechanisms of retention for various types of chromatography
differ, they are all based on the dynamic distribution of an analyte
between a fixed stationary phase and a flowing mobile phase. 
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Each analyte will have a certain affinity for each phase:

- partition constant Ki= 𝑐𝑠/𝑐𝑚
where cs and cm are the stationary and the mobile phases concentrations.

The partition ratio is simply the ratio of the time a solute spends in the 
stationary phase to that it spends in the mobile phase.

The distribution of the analyte between two phases is governed by:
- Temperature
- the physico-chemical properties of compound
- the physico-chemical properties of the stationary and mobile phases.

Analytes with a large K value will be retained more strongly by the stationary 
phase than those with a small K value. The result is that the latter will move 
along the column (be ELUTED) more rapidly.
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Chromatographic processes can be classified according to the type of equilibration chemistry 
involved, which is determined by the type of the stationary and mobile phases.

There are various bases of equilibration:
- Adsorption
- Partition
- Ion exchange
- Size dependent pore penetration

More often that not, analyte stationary-phase-mobile-phase interactions are governed by a 
combination of such processes.

The stationary phase is a solid or a liquid supported on which the sample components are 
adsorbed or partitioned. The components distribute differently between two phases through a 
combination of adsorption/sorption and desorption processes (thermodynamic equilibrium) while 
transported by the mobile phase during the elution (dynamic process). 

Plenty of theoretic descriptions of the chemical-physical processes involved
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How to name the slides

The Van Deemter equation highlights the key factors influencing 
HETP:
Particle Size: Smaller stationary phase particles generally lead to 
lower HETP (better efficiency). 
Diffusion Coefficients: Diffusion coefficients in the mobile and 
stationary phases affect the B and C terms. 
Flow Rate: As mentioned above, the optimal flow rate balances the 
effects of the different terms. 
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How to name the slides
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FID is the favourable detection system whenever identification can be achieved simply based on the retention 
times. If the resolution of the chromatographic system does not allow unambiguous identification of different 
compounds based on retention time alone, a mass spectrometer is recommended as detector for its compound 
identifying capabilities. 
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Markes TD
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Markes TD
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Other interference from the sample:
- Ozone
- Particles
- CO2

Specific filters are available but need to be checked regularly for possible contaminations, loss of 
some analytes, artfefacts formations: regular maintenance is required



Atmospheric standardized observations: Methods and maintenance in observatories – In-Situ – Sestola – May 19-21, 2025 41

Samples could collected as whole air and transported back at the laboratory for subsequent analysis
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Data quality objectives
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Calibration

For many VOCs, lack of reference gas mixtures (RGMs) that are:
- stable
- traceable to the international system of units SI
- at atmospheric level (pmol/mol to nmol/mol)

NMHCs: National Physical Laboratory (NPL, UK)
Ozone precursor mixture, 31componds , alkanes, alkenes and aromatics); 
recently also Oxy-vocs

Monoterpenes (MTs) e.g. a-pinene, limonene: National Institute of 
Standards (NIST, USA)

Long chain to keep it consistent and traceable: need of a Central Calibration 
Laboratory to define a calibration scale through fully controlled preparation 
of Primary Calibration mixture;
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Calibration
Minimum requirements for a station that need to be fulfilled:
1. A (secondary) laboratory standard which has to be a multi-component 
standard (synthetic mixture), produced and certified by the CCL 
(recommended), or at least traceable to the CCL, for ensuring traceability of the 
measurements to the WMO GAW calibration scale.
2. One or more (tertiary) working standards that cover most (ideally all) 
components measured and are used for regular calibration of the 
measurements, regular or high consumption applications like standard addition 
or dilution series, etc. These working standards can be either other certified or 
custom made synthetic mixtures and are calibrated versus the laboratory 
standard.
3. A target gas which is preferably compressed whole air but could also be a 
synthetic mixture calibrated by a reference laboratory (CCL or WCC) 
(recommended) but at least calibrated by the station against the laboratory 
standard: it is used to check the assigned values of the calibration mixtures and 
the calibration process itself and is treated as an air sample with unknown mole 
fraction.
Monitoring of the target gas results yields information about the performance of 
the instrument, drifts of the laboratory standard and potential instrumental 
problems.
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Calibration

Role of ACTRIS: measurement guideline provides recommendations for good measurement practice for 
the analysis VOCs; update WMO guidelines; develop RI to support end users  through the CCLs 

https://www.actris.eu/sites/default/files/Documents/ACTRIS-2/Deliverables/WP3_D3.17_M42.pdf



THANKS!
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