
CHROMTECH SPDE Application note 201 

CHROMTECH GmbH · Buchwiese 3 · 65510 Idstein · www.chromtech.de

VOC AnAlysIs  
ACCOrdIng tO EPA 524 
usIng sPdE-gC/Ms
 
tEn tIMEs MOrE HEAdsPACE sEnsItIVIty – At lEAst

Headspace analysis of volatile compounds according to EPA 524 is 
routinely used in many labs worldwide. However, this established 
method needs lot more analytical power since the regulatory re-
quirements got more strict over the past years.

We’ll show the superior extraction power of sPdE (solid Phase dyna-
mic Extraction) compared to headspace sampling. this application 
note consists of two parts: Part 1 demonstrates more than 10-fold 
sensitivity gain when switching from classical headspace to standard 
sPdE. step two shows the benefit of advanced sPdE for compounds 
with very low boiling points. Even for Vinyl chloride you’ll enter the 
concentration ranges of 1 ng/l and below.

 
10-fOld MOrE HEAdsPACE sIgnAl usIng sPdE  
WItH ExtrACtIOn COOlEr

this is what you get when adding the CHrOMtECH sPdE option 
plus the CHrOMtECH sPdE Extraction Cooler. Both options will lit-
erally extract the headspace during the standard incubation time. 
Even very volatile compounds like Vinyl chloride will be enhanced. 
table 1 shows the enhancement of sPdE over standard headspace. 
Picture 1 shows 1 µg/l EPA standard with sPdE extraction compared 
to static headspace analysis. Of course it’s all the same scale!

note that this is still a split injection, wasting sensitivity. Wouldn’t 
you want to analyze all?

Table 1: Enhancement of SPDE versus Headspace technique
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d5-Bromethan (Is) 2.684 115 n. a.
trifluortoluol (Is) 6.132 146 n. a.
dichlordifluormethan 1.394  85 2+

Chlormethan 1.522 50 6+

Vinylchlorid 1.598 62  5+

Brommethan 1.866 94  8+

Chlorethan 1.919 64  4+

trichlorfluormethan 2.120  101 6+

1,1-dichlorethen 2.561 61 13
dichlormethan 2.947 49 14
trans 1,2-dichlorethen 3.287 61 16
1,1-dichlorethan 3.690 63 13
2,2-dichlorpropan 4.292 77 16
cis 1,2-dichlorethen 4.299 96 14
Chloroform 4.466 83 14
Bromchlormethan 4.595  130 13
1,1,1-trichlorethan 4.903   97 15
1,1-dichlorpropan 5.078   75 16
tetrachlormethan 5.177  117 16
1,2-dichlorethan 5.261 62 13
Benzol 5.312   78 14
trichlorethen 6.009 130 16
1,2-dichlorpropan 6.165 63 15
Bromdichlormethan 6.400 83 14
dibrommethan 6.427 174 13
cis 1,3-dichlorpropen 7.062 75 15
toluol 7.476 91 16
trans 1,3-dichlorpropen 7.663 75 15
1,1,2-trichlorethen 7.842   97 14
1,3-dichlorpropan 8.149 76 14
tetrachlorethen 8.303  166 16
dibromchlormethan 8.433  129 13
1,2-dibromethan 8.688 107 13
Chlorbenzol 9.289 112 15
1,1,1,2-tetrachlorethen 9.362 131 15
Ethylbenzol 9.417 91 18
m,p-xylol 9.416 91 19
o-xylol 10.086   91 18
styrol 10.114 104 20
tribrommethan 10.438 173  12
Cumol 10.439  105    20
1,1,2,2-tetrachlorethan 10.751   83 14
1,2,3-trichlorpropan 10.944 75 13
Brombenzol 11.096 156 14
Propylbenzol 11.163  91 20
1-Chlor-4-methylbenzol 11.337 126 17
1,3,5-trimethylbenzol 11.396 105 22
1-Chlor-2-methylbenzol 11.414 126 17
tert Butylbenzol 11.914 119 20
1,2,4-trimethylbenzol 11.958 105 21
sec Butylbenzol 12.269 105 21
p-Isopropyltoluol 12.515  119 23
1,3-dichlorbenzol 12.690 146 14
1,4-dichlorbenzol 12.526 146 15
n-Butylbenzol 13.344 91    23
1,2-dichlorbenzol 13.190 146 14
1,2-dibrom-3-chlorpropan 14.109 157  12
1,2,4-trichlorbenzol 14.975  180 14
Hexachlorbutadien 15.142 225 16
naphthalin 15.143 128 16
1,2,3-trichlorbenzol 15.355 180 14

*HS = headspace; +See below for additional sensitivity gain of this compound.

Picture 1: Enhancement of SPDE versus headspace technique  
Top is SPDE extraction, bottom is headspace. Both derived from  
a standard of 1 µg/l with about 16 minutes incubation time.
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AdVAnCEd sPdE AllOWs sPlItlEss InjECtIOn  
EVEn fOr HIgHly VOlAtIlEs (VInyl CHlOrIdE)

By adding a cold trap to the sPdE system we are able to obtain good 
peak shape even in splitless injection mode. Picture 2 shows some 
results of advanced sPdE: Comparing bottom and top trace, you’ll 
realize the excellent peak shape for Vinyl chloride in the top trace. 
this advanced sPdE mode gives an additional sensitivity gain for the 
highly volatile compounds marked in table 1.

Picture 2: Vinyl chloride in advanced SPDE mode (top) versus 
standard headspace (bottom). Note that the SPDE (top) trace 
derived from a 100 fold lower standard (0.01µg/l = 10 ng/l).

Method Setup for SPDE and Headspace extraction procedure
Agilent gC-Msd 7890A/5975C is combined with CtC Combi PAlxt equipped 
with CHrOMtECH sPdE Option with Extraction Cooler and gC cold trap
Column restek rtx Volatiles 30 m x 250 µm x 1 µm. 

flow 1.6 ml/min
Oven 40°C (3 min), 15°C/min > 65°C (0 min); 

10°C/min > 132°C (1 min); 25°C/min > 
170°C (0 min); 35°C/min > 250°C (0 min)

Injector 250°C, split see below;  
septum Purge 3 ml/min

Ms Parameters Interface: 270°C, sIM groups for the EPA 
524 compounds

PAl settings 2.5 ml Hs syringe: max speed: 2 ml/sec 
and min volume: 50 µl

SPDE Parameters
sPdE needle temperature – 25°C
Pre Incubation time 3 min
syringe temperature 35°C
Incubation temperature 45°C
Extraction stroke speed 30 µl/sec
Extraction strokes 15
Pullup delay 5 sec
desorption Volume 100 µl
Pre desorption time 0 sec
desorption flow speed 100 µl/sec
gC 7890A split Injector split 3:1

Headspace Parameters
Incubation temperature 75°C
Incubation time 15 min
syringe temperature 110°C
Agitator speed 500 rpm
fill speed 1.000 µl/sec
fill strokes 0
Pullup delay 1.000 ms
Injection speed 800 µl/sec
Pre Inject delay 0 sec
Post Inject delay 0 sec
flush time 2 min
gC runtime 60 sec

Advanced SPDE (with Cold Trap)
gC trap Column 30 cm, 0.530 mm i.d., 2.4 µm film dB5 

column
gC trap temperature  – 55°C for 40 sec, then start gC and heat 

up to 250°C
gC 7890A split/splitless Injector splitless time 0.01 min (results in splitless 

time of 40.01 sec)
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Ion 62.00 (61.70 to 62.70): SPDE_051.D\data.ms
Ion 64.00 (63.70 to 64.70): SPDE_051.D\data.ms

1.669 0.01 µg/l with sPdE, splitless
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1 µg/l with headspace, split 15:1
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HOW lOW CAn WE gO?

By adding a cold trap to the sPdE system we will obtain excellent 
peak shapes even in splitless injection mode of headspace compounds. 
Comparing picture 2 bottom and top you’ll realize the difference in 
concentration. the upper trace derived from 10 ng/l Vinyl chloride. 
Picture 3 shows 4 ng/l Vinyl chloride. Obviously there is enough sen-
sitivity to enter the region of 1 ng/l and below. the advanced sPdE 
method has the potential to enter the pg/l range by a negligible 
extension of the extraction time (only 16 min in this application).
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Picture 3: 4 ng/l of Vinyl chloride in advanced SPDE mode. Note 
that only 16 minutes extraction time was used. Further extension 
of the extraction time will allow you to enter the sub-ng/l range.
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