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For an improved understanding of the role of nanoparticles in the environment and human health there is an immediate need to develop instruments for real-time, high-resolution measurement of the physical and chemical characteristics of airborne nanoparticles. [1]
There is a need to produce instruments which can reduce error in the aerosol data collection process while providing a safer alternative to radioactive sources.  

The soft x-ray charger is an alternative source of charging for aerosol particles.  The efficient charging of aerosol particles is an essential part of aerosol measurement and classification. At the moment, the use of radioactive sources such as 210Po, 241Am, and 85Kr is widespread. These radioactive sources can be replaced as charging devices by the soft x-ray charger.  The soft x-ray charger can charge particles independent of polarity.  This makes the relationship between charged and uncharged fractions of the particles easier to define than when using a radioactive source as a charger.  
Research was conducted in characterization of the soft x-ray charger at Dr. Kikuo Okuyama’s research laboratory at Hiroshima University, in Higashi-Hiroshima, Japan from June 17th to July 24th, 2007.  The goals of this research were to 1.) Characterize the soft x-ray charger by comparing the charger’s performance to that of an Americium charger, 2.) Discover why the dust is being generated in the soft x-ray charger, 3.) Develop a better understanding of the soft x-ray charger and its significance in aerosol research, 4.) Establish what sort of experiments might help determine how dust is being generated in the soft x-ray charger, 5.) Find the optimal conditions for operating the soft x-ray charger.  

Along with PhD student Ki-Myoung Yun and Masters students Hideyuki Kaneda and Sin-Young Lee, characterization experiments were conducted on the soft x-ray charger using a Condensation Particle Counter (TSI CPC 3022A), a Scanning Mobility Particle Sizer (TSI SMPS 3080), Swagelok, the soft x-ray chargers, Am241 charger, tubing, a Faraday Cup Electrometer, an ion counter, a data logger, and a laptop for data acquisition.  These experiments were aimed at determining the soft x-ray charger’s dependence on sample flow rate, sample particle concentration, and power supplied to the x-ray charger.  The charging efficiency of the soft x-ray charger was determined using an experimental setup containing an oven particle generator, Am241 , TSI nanoDMA, TSI SMPS, an electrostatic precipitator, the soft x-ray chargers, and a TSI CPC, as well as power supplies. These results were then compared to the Americium charger’s charging efficiency, with one radioactive source and with two radioactive sources.   
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The effect of high flow (1.5 LPM) and low flow (0.3 LPM) through the x-ray charger chamber on ion concentration was also investigated. This experimental setup involved dry N2 gas, a mass flow controller, the soft x-ray charger, and an ion counter.   
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