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Abstract: In this study, a wet-sampler was developed for collection in water and simultaneous fractionation
of micron-sized particles (e.g., pigment, airborne, etc.). In this new device, three cylinders (partially filled with
water) through which air was forced to pass for sample collection are connected in a series. Particles of different
sizes are collected in different cylinders, allowing simultaneous fractionation. An uniqueness of this new device
is that it does not use any membrane filter. Microparticles are collected directly in cylinders filled partially
with water. Also the particles are simultaneously fractionated within this device while they are being collected.
The new device was employed for collection of airborne particles. The collected airborne particles were
fractionated by using sedimentation field-flow fractionation, SAFFF), and observed with an optical microscopy
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(OM) for size and shape analysis. Also AAS and ICP-AES were used for composition analysis of the airborne

particles. It is expected that the new device is applicable to collection and analysis of size distribution of various

types of microparticles.

Key words : micron-sized particle, wet-sampler, collection and simultaneous fractionation, sedimentation field-

fractionation (SAFFF)
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Fig. 2. Picture of sample collection cylinders in wet-sampler.
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Fig. 3. Schematic diagram and picture of sieve part of wet-
sampler.
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Fig. 4. OM Pictures of fractionated pigment particles obtained by wet-sampler.

Table 1.Results from AAS analysis of airborne particles
collected by a wet-sampler

Table 2. Results from ICP-AES analysis of airborne particles
collected by a wet-sampler

Concentration (mg/L)

Elements Cylinder-1 Cylinder-2 Cylinder-3

Concentration (mg/L)
Elements Cylinder-1 Cylinder-2 Cylinder-3

<20 pm <7 pm <1 pm Sum <20 pm <7 um <1 pm Sum

Fe 5.51 2.57 0.68 8.76 Ca 0.81 1.28 0.71 2.80

Mn 0.21 0.1 0.03 035 Sr 0.005 0.011 0.003 0.019

Cu 0.33 0.1 0.03 0.47 Mg 0.12 0.17 0.09 0.38

Zn 2.65 1.78 0.53 4.96 Pb <0.001  <0.001  <0.001  <0.001
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Indoor airborne

UViVis response

Time (min)

SAFFF fractograms and OM Picture of fractionated
indoor-airborne particles obtained by a wet-sampler.
Flow rate =4.0 mL/min, Field strength =300 rpm.

Fig. 5.
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