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Polar organic chemicals (POCs) include a range of pesticides, pharmaceuticals and personal care products 
(PPCPs) and have emerged as a major group of environmental contaminants. Some have acidic or basic 
functional groups that may become ionized at ambient pH. Following the success of aquatic passive sampling 
technologies for hydrophobic chemicals, passive sampling tools for POCs have been developed over the last 15 
years. Notable examples are the polar organic chemical integrative sampler (POCIS) and ChemcatcherTM that 
are used with a variety of sorbents to sequester analytes. These samplers also often incorporate diffusion-
limiting polyethersulfone (PES) membranes covering the sorbent to reduce sampling rates and exclude particles. 
Due to the variety of functional groups present in POCs, a range of compound-specific solute-sorbent binding 
mechanisms is possible. Therefore, before these sampling tools can be more widely adopted a better 
understanding of these mechanisms is necessary as well as the applicability of current underpinning models.  
Here, the comparative performance of a modified POCIS (StrataTM-X sorbent) and ChemcatchersTM (SDB-RPS 
or SDB-XC sorbents) with a suite of 31 polar and ionic pesticides and PPCPs was investigated. Samplers were 
calibrated under laboratory conditions for 26 days. The behaviour of POCIS and ChemcatcherTM (SDB-PRS) 
was similar in that approximately half the analytes exhibited linear uptake over this time period. A number of 
the ionised chemicals demonstrated nonlinear uptake. Picloram, dicamba and triclosan showed negligible uptake 
by any sampler. The effect of PES membranes on analyte accumulation is often neglected in passive sampling 
studies. Time profiles of distribution between ChemcatcherTM SDB-RPS disks and PES showed that a 
significant proportion of diuron and triclosan remained in the membrane, even after 26 days exposure. It was 
also shown that reducing the membrane pore size from 0.45 to 0.2 µm caused a mean reduction in sampling 
rates by about 24%.  
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