
           

        

     

        

         

        

      

     

       

           

          

        

           

      

        

          

           

       

      

    

      

         

     

        

       

      

         

         

         

     

       

           

       

           

       

      

    

        

         

 

      

        

  

          

        

         

         

       

     

Relative Standard Deviation. Seventy-two cotton 

swabs were dipped into a solution of 2-aminobiphenyl 

for 10 s and allowed to dry. Four swabs were dipped 

into a PEG 200 calibrant solution and dried. The m/z 

170 ion chromatogram for the precursor ion is shown 

in Figure 9a. As depicted in Figures 9b and 9c, two 

chromatographic peaks were observed for each swab 

as the ionizing beam grazed the leading and trailing 

edges of each one. Each peak was delineated by at 

least four 0.1 s scans. Five sets of swabs dipped into 

solutions of one of three analytes provided %RSDs 

(N=72) of between 18.5% to 21.3% and 

maximum/minimum ratios for the paired 

chromatographic peak areas from each swab of 

between 2.2 and 2.7. These results suggest that semi­

quantitation into low, moderate, and high 

concentrations differing by factors of 10 or more might 

be feasible for cotton-swab, wipe samples. 

Exact Mass Accuracy. Baseline abundance was 

observed for the four swabs dipped into PEG 200 in 

Figure 9a. All analyte mass spectra from 72 swabs 

were recorded within 1.3 min of the last or next 

recorded calibration mass spectrum to minimize 

calibration drift. All 72 exact masses were correct 

within 1 mmu and nearly all to within 0.5 mmu. This 

observation suggests that if the instrument were fielded 

in a van parked near a Superfund or dispersal site on a 

partially cloudy day, calibration drift over 1.3 min 

intervals due to temperature changes would be 

minimal. 

Conclusions and Future Work. 

Figure 6. (a) Cutting off the bottom portion of the cell
 

array and (b) lifting the remainder of the array
 

upward to reveal the cottons swabs.
 

Figure 7. 1,000 cotton swabs ready for deployment.
 

— An inexpensive autosampler for an open-air ion source 

has been built, tested, and an optimal sample speed has 

been determined. 

— Maximum/minimum ion abundance ratios of 2.2-2.7 

from five sets of 72 analyte swabs suggest semi­

quantitation is feasible. 

— A wipe sample transport has been built to simplify field 

sampling and to provide wipe samples nearly ready to 

analyze. 

Ë Sub-groups of the 1,000 cotton swabs will be dipped 

into low, moderate, or high concentrations of an analyte to 

test the anticipated 1,000 samples/day capability and the 

rapid preparation of a dispersion map. 

Figure 8. (a) Hole locations in an aluminum bar to
 

support melting point tubes and (b) m/z 170 ion
 

chromatograms for both directions of bar travel.
 



            

            

           

          

       

           

     

      

    

     

   

     

      

         

       

        

      

  

Ë A small-scale dispersive event will be 

conducted (<100 swabs) using innocuous 

compounds to investigate the practicality of 

collecting actual wipe samples. 

Ë Detection limits for several compounds 

based on wipe sampling will be determined. 

Notice: Although this work was reviewed by EPA and 

approved for publication, it may not necessarily reflect 

official Agency policy. Mention of trade names or 

commercial products does not constitute endorsement or 

recommendation for use. 

Figure 9. (a) An m/z 170 ion chromatogram for 76 cotton 

swabs with a bar speed of 0.20 cm/s and scan rate of 10 

spectra/s. (b) A magnified portion of the ion chromatogram. 

The red line is drawn at 20 times the average baseline 

amplitude, which is used to determine when chromatographic 

peaks begin and end. (c) The locations of the three swabs 

relative to the observed ion abundances. 


