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Abstract

In order to understand basic phenomena of charged nanodroplets formation by electrospray method,
the fission of highly charged droplet and ion emission process were evaluated. Effects of
concentration of solution on the size and number of the electrostatic charge were evaluated using
aerosol measurement techniques in the gas phase. From charge limit model, it is predicted that
Rayleigh fission of droplets is dominant mechanism for larger droplets while ions are emitted from
droplets smaller than critical size (approximately 50nm). Experimentally measured relationship
between the number of charges against droplet diameter was in fair agreement with model prediction.
This method can provide the method to obtain optimum concentration of solution for increasing
yield of ions and nanoparticles. Novel electrospray devices were also developed to generate highly
charged nanodroplets and nanoparticles from dew-condensed water and from various atomizing
devices. The effect of configuration of ground and discharge electrodes was analyzed and their

applications to the air conditioner were also investigated.
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Fig. 1 Schematic illustration of ion and nanoparticle formation process by electrospray.
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Fig. 2 Number of charge limits against diameter of droplets.
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Fig. 3 Mobility distribution of electrospray products with varying PEG4600 concentration measured (a)

without *Am and (b) with **Am.
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Fig. 5 Model for ion and nanoparticle generation by electrospray process.
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Fig. 6 Size distribution of PSL particles (100nm) generated by electrospray, (A) without 2*Am and (B)

with 2*Am.
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Fig. 7 Experimental setup for measuring charge distribution of PSL particles generated by Electrospray.
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Fig. 8 Distributions of 100 nm PSL particles measured by the 2nd DMA.

The 100 nm PSL particles were classified to be the mobility of (A) 3.22x10°[m? V! s7], (B)
2.57x10°[m* V' 5], (C) 2.12x10°[m? V! s and (D) 1.84x10°[m? V! s™'] by the 1st DMA.
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Fig. 9 Comparison between experimental data and theoretical line of electron limit, Rayleigh limit,

electric field charging and diffusion charging.
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Fig.10 radical generation efficiency
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