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The typical methods to analyse VFAs include titration, distillation, steam distillation and 
chromatographic.

Titration: Titration provides approximate results and is a quick analysis method. This is 
widely used in the treatment of wastewater to track the status of the microorganisms 
available.

Distillation: Distillation provides approximate results, though a signifi cant percentage 
of the VFAs may be lost during the analysis due to volatility of the various VFAs. As with 
titration, this is often used in wastewater treatment plants.

Steam distillation: This tends to exhibit greater recoveries of the VFAs and is more precise 
than the titration and distillation methods but is more time consuming.

Chromatographic techniques: These tend to give the most precise and accurate results, 
while having the capability of qualitatively and quantitively analysing each VFA.

Ellutia Ltd was approached by Omex Environmental to increase throughput and to reduce 
the consumable cost of their current, validated method. This method involved a pH 
adjustment of the samples, followed by a large volume liquid:liquid extraction prior to their 

GC-FID analysis. As Omex Environmental is analysing VFAs between C2 and C6, it was 
proposed that a headspace analysis method could achieve similar results to the liquid:liquid 
extraction, but with the desired increase in productivity and also the elimination of the use 
of a solvent, hence the generation of hazardous solvent waste.

The equipment proposed was the Ellutia 500 series GC-FID with a CTC PAL-RSI mounted to 
perform the headspace sampling.   

Method Summary
The liquid:liquid extraction involved a series of repeated steps involving sample 
acidifi cation, centrifugation and agitation, addition of an internal standard together with 
addition of a drying salt.

The headspace technique involved much fewer steps, with only sample acidifi cation, 
centrifugation, addition of an internal standard together with addition of a drying salt.

Results
Calibration curves were prepared for the analytes, correcting the area responses using the 
internal standard response.

Volatile fatty acids (VFAs) are analysed to aid in the optimisation of the anaerobic digestion process.  The role of anaerobic digestion is the decomposition of organic 
matter and thus the production of gasses, such as methane and carbon dioxide.
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Further fi ne-tuning of the headspace analysis can be achieved by, for example, changing 
the headspace sample volume, changing agitation parameters or adjusting the mass of salt 
added.

To demonstrate the reproducibility of the headspace method, the standard concentration 
also used for the quality control samples was prepared and analysed fi ve times, the results 
are summarised below:

Conclusions and Discussion
By moving to a headspace method from a liquid:liquid extraction method, the sample 
preparation has been greatly simplifi ed; signifi cantly reducing the sample preparation 
time. The use of hazardous solvents has been eliminated and the number of consumables 
and pieces of equipment has been greatly reduced. Additionally, there is no solvent waste 
generated; further reducing the analysis cost per sample to Omex Environmental.
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Further fine-tuning of the headspace analysis can be achieved by, for example, 
changing the headspace sample volume, changing agitation parameters or adjusting 
the mass of salt added. 

To demonstrate the reproducibility of the headspace method, the standard 
concentration also used for the quality control samples was prepared and analysed 
five times, the results are summarised below: 
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Further fine-tuning of the headspace analysis can be achieved by, for example, 
changing the headspace sample volume, changing agitation parameters or adjusting 
the mass of salt added. 

To demonstrate the reproducibility of the headspace method, the standard 
concentration also used for the quality control samples was prepared and analysed 
five times, the results are summarised below: 

Cogent Column Filters for HPLC Column Protection
Protect and extend the life of your expensive HPLC Columns with the economical MicroSolv™ Cogent Column Filters™.

These fi lters safeguard your columns from damage caused by undissolved sample and mobile phase particles and shredded pump seals. These easy-to-use fi lters 
are an essential piece of protecting your analytical and guard Columns up to 4,500 psi and are available in 0.5um and 2um pore sizes.

The fi lter’s hand-tightened, universal connection threads fi t all HPLC columns and pilot lengths and are easily removed and replaced when system pressure starts to 
rise. Bring the column pressure to an atmospheric level, remove the ‘used’ fi lter, and simply replace with a new one. The instrument operator can now be assured 
that no particulates can damage their HPLC column and interfere with their chromatography.

More information online: ilmt.co/PL/KBga
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