
As expected, the two methods provided different re-
sults [1]. The DHS L-TD-GC/MS system enabled ful-
ly automated sampling and determination of compounds 
emitted from the SPF sample surface at a temperature 
close to ambient temperature. The focus of the DHS L 
method parameter selection in this project was mainly on 
flow, temperature, and timing while generating an accurate 
emission-time profile for SPF with close to zero manual 
intervention. Such profiles can be highly useful when de-
termining the suitability of a material for indoor use, but 
normally requires very time-consuming environmental 
chamber work. Experiments to determine material emissi-
on behavior under different material installation conditions 
were also performed; these were simulated simply by choo-
sing different flow levels. 

Comparing Results 

As Eike Kleine-Benne reports, blowing agents, amine ca-
talysts, and flame retardants were conclusively determined 
in both open cell and closed cell PU foams using the DHS 
L at 23 °C, the temperature specified for standard environ-
mental chamber work in most countries. Unsurprisingly, 
higher temperatures were found to bring higher emission 
rates. A 15-hour monitoring program in the DHS L mi-
cro-scale chamber yielded unequivocal results about emis-
sion behavior and emission factors of the sample. One in-
teresting observation was how sample thickness influenced 
the results. It was determined that thicker samples resulted 
in higher emission rates for open cell foams. “This defini-
tely needs to be taken into account in any future standardi-
zation work”, says Dr. Kleine-Benne, adding: “For open cell 
foam samples, the volume and thereby the internal analyte 
transfer plays a key role. For closed cell samples, analyte 
transfer through the surface is the deciding factor”.   

Automation brought key insights 

Automation of their analysis has brought tangible bene-
fits, the scientists agree: “The analyst is much less tied to 
the instrument and sample handling process, leaving time 
for more pressing work such as planning, data handling, 
and reporting”. Additionally, the extensive software con-
trol provides full documentation and traceability of method 
parameters, which in turn helps with future method deve-
lopment and validation. For comparison purposes, direct 
thermal extraction in the GERSTEL TDS, as described in 
the VDA 278 method, was successfully used for qualitative 
evaluation of SPF and other PU foam samples. Using the 
two methods, the same analytes were found to be present, 
these were: Bis(2-dimethylaminoethyl) ether (BDMAEE), 
Bis(2-dimethylaminoethyl) methylamine (PMDTA), 
Bis(dimethylaminopropyl) methylamine (DAPA), Tris(2-
chloroisopropyl) phosphate (TCPP), Tetramethylimi-
nobis-propylamine (TMIBPA) and N,N,N-Trimethyl-
aminoethylethanolamine (TMAEEA). “The automated 
system,” says Eike Kleine-Benne, “helped us gain a better 
understanding of the emission behavior of Spray Polyure-
thane Foam (SPF), or rather of the constraints and rate 
limiting conditions that influence the emission behavior 
- and the results. This kind of knowledge is important to 
have when you set out to develop standardized methods.”
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Automated  
micro-scale 

chamber
A new fully automated micro-scale cham-
ber analysis system for material emission 
testing is available from GERSTEL based on 
standard 3.5“ sorbent tubes as specified 
in regulated methods. In the DHS L 3.5, 
samples are placed in individual inert 
chambers with a volume of up to 1 Liter 
at defined temperature and air exchange. 
Analytes are automatically collected at 
user-defined intervals followed by thermal 
desorption in the new TD 3.5+ and GC/
MS determination. Emission profiles can 
be established automatically and automa-
ted spiking of standards onto sorbent tu-
bes can be performed for calibration and 
qualification purposes. GERSTEL tubes with 
up to 25 % more sorbent can be used for 
improved analyte recovery, higher break-
through volume, and lower limits of detec-
tion. For more information, please contact 
gerstel@gerstel.com. 
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