Application and validation of a pocket diffusive sampler for determination of VOCs in air using TD-GC-MS
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Introduction

Design considerations for a novel diffusive sampler

Diffusive — or passive — sampling has been widely adopted as a sampling technique for
determination of volatile organic compounds (VOCs) in air. It offers a convenient, low-cost and
unobtrusive solution for a range of applications, including industrial hygiene and indoor air
monitoring, and is well suited to large-scale environmental monitoring campaigns. Whilst axial
and planar (badge) samplers remain the most widely adopted passive sampling approaches,
radial samplers with their increased sampling rate can offer advantages for short-term monitoring
or longer-term sampling at trace levels.

Principles of diffusive sampling

Diffusive samplers work on the basis of Fick’s first

Sampler Opening

A novel diffusive sampler — the pocket diffusive (POD) sampler — has been developed with the
aim of improving existing commercially available designs. The dimensions and geometry of the
sampler incorporate several enhanced design features, including:

= Porous diffusive body fits snugly over an
adsorbent cartridge (Figure 3). No air gaps plus a —
short porous diffusion path minimise the effect of e
air speed variation and improve reproducibility of Wigroyaie

results. — b

= Compact sampler requires a reduced level of
sorbents, aiding detection of VOC/SVOCs at Diffusive
lower levels due to reduced sorbent artefacts. =y
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Application of radial sampling to environmental monitoring

The faster sampling rate of radial samplers relative to axial diffusive samplers makes them ideally
suited to monitoring shorter-term pollution impacts such as the effects of industrial emissions,
changes in traffic volumes and short-term weather events. Short-term exposure monitoring for
occupational exposure evaluations can also benefit from faster sampling to enable an
understanding of the effects of short-term tasks and their exposure potential.

Typical exposure times for sampling of VOCs are:
= Workplace monitoring (up to 6 hours).
= Ambient and indoor air monitoring (up to 30 days).

When used for monitoring personal exposure,
the sampler should be mounted in the person’s
breathing zone, for example on the lapel of a

Figure 5: POD sampler with holder for monitoring
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