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Introduction

• Passive samplers are used for environmental and analytical applications due to their ability to collect 
only dissolved and bioavailable contaminants

• Passive samplers measure nonionic organic contaminants (NOCs) by absorption from a contaminated 
medium (e.g., water, sediment) into an organic synthetic film

• Principle passive samplers used in North America include polyethylene (PE), polyoxymethylene 
(POM), and solid phase microextraction (SPME) fibers with PDMS coating

• NOCs partition between water and sampler according to a chemical specific passive sampler-water 
partition coefficient:

• Freely dissolved NOC concentrations can be calculated from measured sampler concentrations using 
Ksampler-water:
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Samplers from left to right: POM, SPME, PE

• PAHs and PCBs were higher in PE as compared to POM at each station

• PBDEs and Triclosan were similar or higher in POM as compared to PE at each station

[ Equation 1 ]

[ Equation 2]

Methods

• Pre-cut strips of PE (15x40 cm) and POM (6x40 cm) were soaked in a performance reference 
compound (PRC) solution for at least 28 days before deployment 

− PRCs included deuterated PAHs, 13C-labeled PCBs and  fluorinated PBDEs 
(13C-labeled methyltriclosan at some sites)

− One strip of each sampler taken for pre-deployment PRC concentrations

• Samplers deployed at 6 sites in Narragansett Bay, RI, USA for 21 days

− PE and POM were affixed by stainless steel wire to 
a galvanized metal cage (n=3 for each sampler)

− SPME fibers (2.5 cm) were placed inside a copper mesh                                                                        
envelope (15 fibers per envelope) and then affixed to the                                                      
cage (n=3)

• After retrieval, samplers wiped down, weighed and solvent extracted

• Extracts analyzed for 18 PAHs, 26 PCBs, 7 PBDEs, and triclosan 
(at some sites) as well as PRC compounds

• Water concentrations calculated using equation 2 and laboratory-derived                                                        
partition coefficients (Ksampler-water )

Conclusions and Future Research

• NOCs are absorbed into passive samplers and partition according 
to chemical specific partition coefficients (Ksampler-water ) 

• Differences observed in PE and POM concentrations reflect each 
chemical’s affinity for a passive sampler due to the compound’s 
physical and chemical properties

• Despite the differences in passive sampler concentrations, 
calculated water concentrations were comparable at each site 
through normalization by Ksampler-water values

• NOCs were not detected in the SPME replicates suggesting not 
enough polymer was deployed: ~1.25 mg PDMS vs. ~1.5 and ~3 g 
of PE and POM, respectively

• Future research will focus on the ability of passive samplers to 
serve as surrogates for biomonitoring organisms and studies 
investigating the selection of PRC compounds
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Field deployment cages with passive 
samplers affixed by steel wire 

• PBDEs and Triclosan were similar or higher in POM as compared to PE at each station

• PAHs had the highest concentrations (ppm level) while PCBs, PBDEs and triclosan were 
measured at lower concentrations (ppb level)

• No chemicals were detected in SPME replicates 

• Due to loss of samplers, no data is shown for POM at the Bristol Harbor station

• Water concentrations calculated 
using Ksampler-water values yielded low 
level concentrations of NOCs as 
expected (pg/L to ng/L range)

• Calculated values were comparable 
for PE and POM at each station 
despite differences in passive 
sampler concentrations

• For PAHs, dissolved concentrations 
were highest at the more urban 
stations (i.e., Providence River, 
Newport Harbor)

[ Equation 2]

Objectives
• Compare three types of passive samplers: PE,POM, and SPME
• Assess presence of legacy and emerging contaminants in a temperate estuary


