Surface sampling tools

Surface sampling tools
for direct analyses
Analyses of samples in nuclear security and nuclear safeguards can be greatly speeded up if
the time-consuming preparation of the samples is not required. In addition, sample processing
always destroys some information of the sample that may be noticed to be valuable afterwards.
Generally, very little effort has been placed to development of sampling methods. To collect
samples directly suitable to multiple analyses methods, we have made two sampling kits.
Kit 1: Air and Swipe Kit for Operational
in-field sampling, ASKO
ASKO is designed for collecting samples both from
hard and porous surfaces on a membrane filter.
From hard surfaces, the samples are collected by
swiping and from textiles by vacuuming.
When the kit is used together with a battery
operated Lilliput air sampler, no external power
is required.
Special effort has been placed to allow easy operation in field conditions and to reduce the crosscontamination risk.
Samples are directly suitable for alpha spectroscopy.

Kit 2: Sampling with Impactor for
Measurements On-site, SIMO
SIMO is designed for collecting samples from
porous surfaces on a carbon planchet.

ASKO sampling kit.

Particles larger than 0.8 μm (aerodynamic diameter) impact on a carbon planchet where as smaller
particles are collected on a filter. This reduces the
airborne radon progenies on the sample.
To achieve the lowest risk of cross contamination,
all contaminating parts are disposable.
Samples are directly suitable for electron microscopy, alpha spectroscopy and mass spectroscopy.
If samples from hard surfaces are required, the
surfaces are first swiped with a cotton cloth and
then the impactor is used to detach the material
from the cloth.

SIMO sampling kit.
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Properties of an ideal sample

Tests made for different sampling methods

Especially in alpha spectrometry, the quality of the
sample is crucial. Because of the small range of alpha
particles, the sample matrix may significantly attenuate
the alpha particles and destroy the spectrum. Thus, an
ideal sample is a thin layer of activity on a smooth
surface. Also the size of the active particles may reduce
the spectrum quality.

Different methods based on swiping and air stream
were both theoretically investigated and tested in
practice. The tests involved collection of different types
of particles from different surfaces materials. According to the tests, swiping is clearly an efficient way to
collect particles from hard surfaces whereas an air
stream even with a speed of 100 m/s is very inefficient.
However, from porous materials like textiles, vacuuming is the best way to collect particles.

Simulated spectra of 5 MeV alphas born inside uranium particles
with different diameters.

Adhesion and detachment
Adhesion holds the small particles tightly on the surface. For micrometer-sized particles, gravitation is
negligible compared to adhesion. Strength of adhesion
depends on various factors, like surface asperities and
air humidity. Generally, small particle are always more
difficult to detach than larger particles. Especially, the
air flow speed near the surface, where the small particles are, is always low.

Fluent simulation of an air jet hitting a surface.

Before

After blowing with a
100 m/s air jet

Before

After swiping with a
fluoropore swipe

Microscope photos of fluorescent particles with a diameter of
10 μm on an aluminium surface before and after particle collection.

Schema of a particle on a surface and
flow profile effecting on the particle.
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