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in Ambient Air by Canister and Tedlar—bag
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Abstract

The measurement of VOSCs (volatile organic sulfur compounds) in the air is nowadays a very important
environmental research field. It is, however, very difficult because the concentration of the VOSC in ambient air is
usually very low and the high reactivity makes it difficult to keep in container without loss of recovery. In this
study, sampling method with cryogenic preconcentration is evaluated for analysis of atmospheric VOSC such as
CH,SH, CH;CH,SH, CH;SCH;, CS,, CH;SSCH;, CH3SCH,SCHs, and C;HsSSC,Hs analyzed by GC-MS or GC-
FID. Repeatabilities of measurement accompanied with preconcentration for 3—successive runs were in the range
of 0.2~1.0% as a relative standard deviation. Stabilities up to 13 days were measured in 6 L canister and 10 L
tedlar bag filled with VOSCs in ppb level. Higher stability was observed in tedlar bag as compared to canister with
glass coated inner walls, and thiol compounds show dramatic losses in canister within 2~3 days. It is found that
recovery over 70% was obtained in a week for all tested VOSCs when the compounds from ambient air matrix
were stored in tedlar bag, . It is also found that the stabilities of VOSCs are depending on humidity and coexisting
compounds in matrix gas due to sample adsorption onto inner surface and reactivity. The results indicate the
possibility and limitations of VOSC analysis in ambient air using container sampling method with cryogenic

preconcentration.
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Table 1. Components and concentration of VOSC
standard gas.

concn

compound formula abbre.
(ppm)
methyl mercaptan CH;SH MeSH 1.42
ethyl mercaptan CH;CH,SH EtSH 0.73
dimethyl sulfide CH,SCH; MeSMe  2.00
carbon disulfide CS, - 1.99
dimethyl disulfide CH;SSCH; MeSSMe  0.57
ethyl methyl disulfide CH;SCH;SCH;  MeSMeSMe 0.81
ethyl ethyl disulfidle CH;CH,SSCH,CH;  EtSSEt  0.44
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Fig 1. Diagram of VOC analysis system for cansiter
sample.
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Fig 2. Diagram of automated cryogenic preconcentration system for canister sample.
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System : Entech 7100

Sample : 400 mL with flow 60 mL/min
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- GC-MS
System : HP 6890
Detector : FID or MS (HP 5973)
Column : Rtx-1, 60m X 0.32 mm X 3 um
GC oven : 15°C (4 min)—7°C/min —220°C (8 min)
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Fig. 3. Stability comparison of VOSCs (0.4~2.0 ppm) in two different canisters with different inner surface
charateristics. VOSC standard gas which was collected in different sampling container, Summa
canister (a) and Silcocan (b), was analyzed by GC.
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Table 2. Relative standard deviation (RSD) values in
cryogenic preconcentration GC-FID analysis
of VOSCs collected in canister.

gl PP
compound
concn RSD#** concn RSD***

ppm % ppb %

MeSH 1.42 0.2 28 0.4

EtSH 0.73 0.3 15 0.6

MeSMe 2.00 1.0 40 0.4

MeSSMe 0.57 0.6 31 0.5

MeSMeSMe 0.81 0.3 16 0.2

EtSSEt 0.44 0.2 8.8 0.2
AVERAGE 0.5% 0.4%

* MG VOSC standard gas was transferred without dilution, then 50
mL preconcentrated and injected
** MG VOSC standard gas was diluted and transferred to canister,
then 400 mL preconcentrated and injected
**% determined from 3-runs
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Table 3. VOSCs and intemal standard used in sta-

bility test.

conen volume selected ion
compound nb omL in MS
pp (m/z)
MeSH 28 400 47
EtSH 15 400 62
MeSMe 40 400 47
CS; 40 400 76
MeSSMe 31 400 94
MeSMeSMe 16 400 108
EtSSEt 8.8 400 122
benzene 83 400, 200 78

(internal standard)
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Fig. 4. Stability comparison of VOSCs (9~40ppb) in two different container, canister and tedlar bag. ppm
level of VOSC standard gas was diluted with dry N, (non-humidified), and analyzed by GC.
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Fig. 5. Stabilities of VOSCs (9~40 ppb) with time in the matrix of dry N, (non-humidified) after collected_in
canister and tedlar bag.
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Fig. 7. Total ion chromatogram from analysis of VOSCs (9~40 ppb) and VOCs in air matrix. The components
was diluted with ambient air and collected in canister before analysis.
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Fig. 8. Stabilites of VOSCs (9~40 ppb) with time in the matrix of air after collected in canister and tediar

bag.
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