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The role of nanoparticles in its contribution to the environment and its effects on human health has become more prevalent as human contributions to nano-particle production have increased. Since the Industrial Revolution, nanometer particles have increasingly had greater effects on human health and climate changes [3].  Recent studies and development in aerosol instrumentation have focused on nanoparticles [1].  There is a need to know the chemical and physical compositions of and to characterize these aerosols in order to better determine what key roles nano-aerosols play in weather pattern and global climate change as well as their potential to cause, in particular, respiratory and cardiac problems.  
One method that is widely used in the field of aerosol research as a way of aerosol size classification is known as Differential Mobility Analysis.  In this method, aerosols are charged, and then sent through an electric field where particle motion is dependent on size and charge.  These instruments are designed such that they output particles of a narrow range of sizes for selected electric fields (assuming particles have only one charge).  Research is ongoing to develop new Differential Mobility Analyzers (DMAs) that can more accurately determine their sizing characteristics in the nanometer size range (< 40 nm).  In order to test these new DMAs, it is necessary to have a reliable and controllable source of nano-particles that will be used in the laboratory setting to test the DMAs and determine their performance.  One method of producing predictable aerosol size distributions is by an electrospray technique.  While a commercial instrument exists for generation of particles with this technique, it is important that we have evidence that this instrument (TSI 3480) is able to generate predictable particle size distributions for use in experiments.  
The purpose of this work is to characterize the Electrospray Aerosol Generator so that we could use it to test the performance of other instruments.  The Electrospray Aerosol Generator can generate monodisperse aerosols in the size range of 2 to 100 nanometers (TSI manual).  The size range has the potential to produce aerosols as large as 1.8 [1].  Theoretically, the size of the droplets can be reduced further by evaporation [1].  We can characterize the electrospray aerosol generator by producing particles and measuring their size distributions with a well-characterized DMA and a data inversion algorithm created in the computer program MatLab.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]	In this experiment, 10 mM ammonium acetate buffer solution is used as both a cleaning solution and a solvent for a solute.  Possible solutes include sucrose, PSL (Polystyrene-Latex), and proteins, each of which creates particles in different size ranges.  Sucrose is used as the solute in this experiment, and can create particles in the range of 4-100 nm [2].  Variable particle sizes can be created by adding different amounts of sucrose to the solution to create varying concentrations in the solutions [1].  The different sucrose concentrations used in the experiment are the following: 1) 0.005% V/V sucrose/buffer, , 2) 0.02% V/V sucrose/buffer,  ,  3) 0.05% V/V sucrose/buffer,  , 4) 0.09% V/V sucrose/buffer,  , 5) 0.2% V/V sucrose/buffer,  , and 6) 0.5% V/V sucrose/buffer, .  The expected diameter of particle (Dp) is calculated by formula,  , where  is sucrose volume fraction per unit volume buffer.
A schematic diagram of the electrospray technique is shown in Figure 1.  There is a capillary tube and a platinum high-voltage wire immersed in a cone-shaped vial in cylindrical pressure chamber.  When sucrose solution is placed in the pressure chamber, the pressure in the chamber forces the sugar solution up through the capillary tube. In the electrospray chamber, an electrical field is exerted on the liquid at the capillary tip.  Evaporation occurs when the droplets are passed through a sheath flow consisting of air and CO2 [2].

The applied high-voltage in the electrospray aerosol generator can be varied.  The capillary tip has a different mode, or shape of aerosol generation depending on the voltage, which is easily observable through a viewing window situated on the top of the instrument.  A current, ranging from 0 to 1000 nA, is also displayed; this current is a measure of the amount of particles being produced at the capillary tip in the electrospray chamber.  Since the current in the electrospray chamber increases as the voltage increases, we can find a relationship between the voltage and current [1].  The most distinguishable aerosol generation modes are ‘dripping mode,’ ‘pulsating mode,’ ‘cone-jet mode,’ and ‘Corona-discharge mode.’  In these experiments, the applied voltage increased from as low as 0.80 kV to as high as 3.20 kV, although it could go up much higher.  When the voltage is low, the capillary tube is in dripping mode which means that the electric field is very weak.  As the voltage increases, current increases, indicating that more particles are produced with an increase in applied voltage.  Cone-jet mode has been determined to be the most useful and stable mode for generating aerosols [2].  The experiment was processed by observing the capillary tip mode, voltage, current, and concentration of particles using a single DMA experimental setup for determining the particle size distributions generated by the Electrospray Generator (Fig. 2). 

After particles are produced from the electrospray generator, they pass through a radioactive source (Kr85), where they acquire an equilibrium charge distribution in a bipolar charge field.  For nanoparticles, the fraction of particles with more than one charge is very small and hence we consider all charged particles to be singly-charged.  The charged particles are then sent to the Differential Mobility Analyzer (DMA) where particles are segregated based on their electrical mobility.  Particles with mobilities in a certain range are sampled out and passed to the Ultrafine Water-based Condensation Particle Counter (CPC 3786) which gives the particle concentration at a given voltage in the DMA.  The data from the CPC3786 is acquired through a LabView program.  Finally, particle size distributions, co-relationship between applied voltage and current in the electrospray, and other needed outputs can be acquired using data processing techniques.  The process of characterizing electrospray aerosol generator is shown in Figure 2.  I will be presenting my experimental methodology and results from the experiments, as well as possibilities for future research and the role that these characterization experiments will play in other experiments in the near future.
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