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Introduction/context
The alkanolaminesare usedfor removingsulphur-
containingcomponentsand carbondioxide in the
processof biogasupgradinginto biomethane. Due
to this reason, some trace level of these
componentsmaybepresentin biomethane.
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Accordingto the EN16723specifications,the limit
valuefor aminesismaximum= 10mg/m3.



Why it is needed?
üNo measurement standard available, lack of 
metrological traceability.

üLack of standardized analytical methods 
dedicated to the monitoring of amines in 
biomethane.
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Development of measurement standards
- Selected amine components and their physical properties

üSelected amine components
×Methyldiethanolamine(MDEA)
×Diethanolamine (DEA)
×Monoethanolamine(MEA)
×Piperazine (PZ) 
×Diglycolamine(DGA)

üNot feasible to prepare gas mixtures in high 
Pressure gas cylinders.

üSpike liquid amine mixtures on sorbenttubes (as transferstandard)

4
EMPIR 16ENG05 METROLOGY FOR BIOMETHANE ς2NDWORKSHOP ON CONFORMITY ASSESSMENT OF BIOMETHANE -

09/09/2020



Development of measurement standards
- Procedure and Tested parameters

üProcedure
VPurity analysis of amine chemicals

VPreparation of liquid amine mixtures

VCleaning of syringe prior usage

VSelection of sorbent tubes

VCleaning and conditioning of the tubes prior usage

VSpike proper amount of liquid amine mixture on sorbent tubes

üTested parameters
VTube flushing duration (with fixed flow rate)

VFlushing gas media
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Development of measurement standards
- Effect of flushing duration
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üTested flush duration
10min

20min

30min

üRRFagainst internal 
standard is used 

üFurther experiments used
20min flush duration
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Development of measurement standards
- Effect of flushing gas media
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üTested flush gas media
Air (oxidationof amines)

Nitrogen

üRRFagainst internal 
standard is used 

üFurther experiments used
nitrogen



Development of measurement standards
- Stability test
üShort-term stability (1, 3, 8 days)

üLong-term stability up to 7 months

üDue to the poor reproducibility of 
the method and the large combined 
uncertainties, the long-term stability 
data do not show obvious trend.

üThe combined uncertainty shall 
take into account:
o the purity of the amine chemicals

o the uncertainty on the weighing data

o the miscibility of the solution

o the uncertainty of the analysis 
including the tube spiking method
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Development of analytical method 
- TD-GC-MS

Selected method: Thermal Desorption (TD) - Gas Chromatography (GC) - Mass Spectrometry (MS)
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Sorbent tube

Desorption oven

Transfer capillary

Liner

CIS

Easyto use and 
automatablemethod+
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Three columnswere testedand comparedfor their ability to separatethe 5 amines: 
ÁRtx-Volatile Amine (30m x 0.32mm x 5˃m)

ÁHP-5MS Ultra Inert (30m x 0.25mm x 0.25µm) 

ÁDBWax(30m x 0.25mm x 0.5˃m)

Development of analytical method 
- Selection of the column
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HP-5MS Ultra Inert column Rtx-Volatile Amine column

MEA

PZ

DGA
DEA MDEA

Rtx-Volatile Amine column was the most promising as it permitted a separation of the five amines 
in less than 25 minutes 
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Development of analytical method
- Characterization 
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Mass of DEA on the tube (µg)

DEA
Linearity Range of 0.4-10 µg on the sorbenttube 

Repeatability From1.5 to 10 µg: RSD from 7 to 19%
At 0.4 µg: RSD from 10 to 75%

LOQ PZ& MDEA: 0.03 µg
MEA, DGA & DEA: 0.1 µg

Accuracy From11% (PZ at 6 µg) to 42% (MDEA at 1.5 µg)

Uncertainties
estimations

From29% to 90%

Method 
specificity

FID:interferenceswith other components of 
biomethane
MS SIM: not adaptedfor PZ monitoring

Further development is needed in order to improve the uncertainties of the analytical method.
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Development of analytical method
- Real biomethane analysis
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ÁRICE investigated for biomethane coming from 
amine based biogas purification, without success.

ÁA real biomethane was analyzed, but it did not 
came from an amine purification process. 

ÁTwo chromatograms were overlaid: real 
biomethane and amines. 

The use of MS detection is necessary to 
avoid interferences with other 

components of biomethane (except for PZ 
for which further development is needed).

PZ ischaracterizedby a m/z 
fragment alsopresentin 
biomethane
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Conclusions

ÁMeasurementstandards containingfive amines werepreparedon Tenax TA sorbenttubes.

ÁThe short-term (up to 8 days) and long-term stability (up to 7 months) tests were performed.

ÁTwoTD-GC-MS methods weredevelopedand characterizedby GRTgaz RICE and VSL.

ÁFurther research is needed in order to reduce the uncertainties of the methods. 

ÁHowever, there is no pressing need expressed yet from the stakeholders committee to
monitor these amine components accurately.
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