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Jungerelationship from the GAPS dataset.6The half-lives of D4 and D5 are long enough so that they can undergo 

long-range atmospheric transport (LRAT) and be distributed both regionally and globally.5,7 

 

Determination of cVMS in environmental matrices 

Gas Chromatography coupled to mass spectrometry is the method of choice for the determination of cVMS in 

environmental matrices. There are several sources of cVMS in the gas chromatography system itself including 

traps for the carrier gas, inlet septa and GC columns which need to be addressed. To avoid background 

contamination excess gas traps are removed. Wang et al.8 have described the use of a septumless inlet system to 

avoid contamination from silicon based septa and Sparham et al.9 recommended the use of non silicon based 

columns such as those that are Carbowax based.  Several methods have been used for the determination of 

cVMS in atmospheric samples with the main challenge being the relatively wide range of possible 

concentrations in these types of samples.  Concentrations can vary from being relatively high in biogas samples, 

to low in atmospheric samples from pristine areas such as the Arctic. Several techniques including direct 

measurements, active and passive samplers using gas impinges and sorption to solid phases have been employed 

in the determination of cVMS in atmospheric samples. Wang et al.8 described a method based on membrane 

assisted solvent extraction for determination of cVMS in water samples. Sparham et al.10 described a liquid solid 

extraction method for the determination of cVMS in sediment and soil.  Warner et al.11 described extraction of 

biota samples in a fume hood within a clean room facility while Kierkegaard et al.12 designed a closed purge and 

trap system to analyze biota.   

 

Environmental Levels 

A summary of the levels of cVMS 

in the atmosphere is provided in 

Figure 2.2 Figure 2 shows that 

biogas has by far the highest 

concentration of cVMS. These 

high concentrations have even 

been shown to create major 

problems for turbines used in 

electrical cogeneration plants 

where special scrubbers prior to 

burning of biogas have been 

installed. The concentration of 

cVMS in air was highest in biogas 

and ranged between 100 and 10 

000 µg m-3, followed by air  near 

point sources such as WWTP, 

which ranged between 0.1 and 30 

µg m-3 and outdoor air which was  

<1µg m-3.  

Concentration of cVMSin water is 

directly influenced by point sources 

mainly municipal wastewater treatment plants as they receive their influents from both PDMS manufacturing 

plants and households.  cVMS concentrations in influent WWTPs in samples collected in Canada in 2010 ranged 

between 9.6 and 170µg L-1 and between 0.004 and 1.7 µg L-1 for effluent samples indicating a removal 

efficiency of >98% for most WWTP. The concentrations of cVMS in receiving waters were< 2 µg L-1. The 

concentration in biosolidsranged between 0.1−100 µg g-1dw compared to sediment and soil, which were 

generally less than 1 µg g-1dw. cVMS in fish and mammals from aquatic environments were <0.1 µg g-1ww, 

with the exception of fish collected close to some point/diffuse sources.2 

 

Environmental Fate 
cVMS have been detected in several environmental matrices and have been identified as a class of compounds 

with significant long-range atmospheric transport (LRAT) potential.7,13 Once released into air, based on high 
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Figure 2.Box-and-whisker plot summarizing concentrations of cVMS in 

biogas, point source air, and outdoor air.Adapted from Wang et al.3 
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vapor pressures and Henry’s Law constants, these compounds should remain in the atmosphere (>99.9%). 

Atmospheric degradation is the main removal mechanism; however, cVMS have long half-lives in air, indicating 

that they will remain in the atmosphere for a significant amount of time. On the other hand, cVMS released into 

water will partition between the atmosphere and sediment due to their high vapor pressures and Henry’s law 

constants. As such, relatively high removal efficiencies were observed in most WWTPs. Hydrolysis in fresh 

water is relatively slow and does not play an important role, however it is a significant factor in marine 

environments. Another point source for cVMS is through amendment of biosolids to agricultural soil. 

Volatilization is the main mechanism for loss of cVMS and accounted for 89%, 71% and 32% of the loss of D4, 

D5, and D6 from amended soils respectively.14 The biodegradation rate for cVMS under both aerobic and 

anaerobic conditions was found to be very slow.15,16 
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