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Lead paint is a serious urban health problem [1].  Over time lead paint chips and wears 

producing lead particles which collect on surfaces and in dust where it can be readily ingested by 

babies and young children.  One way to collect samples to test for the presence of lead in the 

environment is to swipe a surface with a cloth wipe.  The wipe is transferred to the laboratory in a 

sealed plastic bag where the wipe can be analyzed directly or the particles can be extracted from the 

wipe and transferred to a suitable substrate for analysis.  While this technique can be readily 

demonstrated to collect and transfer some fraction of the lead particles to the analytical technique, it 

can be hard to know quantitatively the fraction of the collected particles that are ultimately analyzed.  

In an attempt to answer this question, we have created cloth wipes with known loadings of lead 

particles.  

The technique involves dispersing particles on a substrate, counting the particles using 

automated scanning electron microscope (SEM) with energy dispersive x-ray spectrometer (EDS), 

swiping the substrate with the wipe and then recounting the particles that remain on the substrate. 

The difference between the number of particles counted before and after swiping is assumed to be 

the number of particles transferred to the wipe.  The wipes can then be used to test and optimize the 

collection efficiency of downstream extraction and analysis techniques.  

Lead oxide (PbO) powder in ethanol was vacuum-filtered through 2-µm filter paper to 

produce particles that were mostly 1-2 µm in diameter. After sonication, dispersions were made on  

gently heated Si wafers using a pipette. The end of the pipette was used to hold the droplet in place 

while the ethanol evaporated, keeping the area of the dispersion small. The Si wafer was then 

analyzed using the Automated Particle Analysis application on the Aspex Personal SEM [2] at 25 

keV.  The EDS data was used to differentiate lead-oxide particles from other contaminants.  The 

number of lead oxide particles was counted and the distribution plotted (see Figure 1.)  The Si wafer 

was then swiped with a cotton wipe using an automated rotating head swiping tool, a L-3 

Communications Pressure Activated Wand System (PAWS).  The PAWS was used because it 

limited the swiped area to a circular region encompassing the dispersion.  A more typical linear 

swipe would risk transferring the particles off the silicon wafer and thus losing them. Regardless, the 

PAWS did spread the particles and it was necessary to analyze a larger area after swiping to ensure 

that all the particles were counted. 

Figure 2 shows a typical lead particle.  Scatter from the particle leads to a large signal from 

the silicon substrate but the lead particles could be clearly distinguished by the L and M line 

signatures. 
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FIG. 1.  The left hand figure shows the distribution of Pb particles before the swiping process in a 

dispersion that initially had about 400 lead particles. The particles are well separated and are 

contained in a small area, only about 8 mm across. The right hand figure is from the same sample 

after swiping.  The majority of the lead particles were transferred to the cotton wipe but some were 

smeared over a larger area. 

 

 

 
 

FIG. 2.  The spectrum from a typical ~2 µm Pb particle. 

 


