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Abstract: A novel multi-jet electrospray with assisted gas was explored to eject nano particles in a high
efficiency. The electrospray spinneret with multi nozzles was designed to guide the assisted gas to
form the uniform sheath gas around each nozzle and to provide the excess stretching and restriction
forces on the charged electrospray jets. The obtained sheath gas decreases the surface charge density
of charged electrospray jets and the interferences among charged jets and makes stable multi
electrospray jets for continuously ejection for a long time. The ejection and deposition behaviors of
multi electrospray jets were investigated and the effects of sheath gas on the threshold voltage of multi
electrospray jet ejection and the uniformity of nano particles were analyzed. The experiments show
that the sheath gas is beneficial to the decrease of threshold voltages of multi electrospray jets and the
diameters of electrospray nano particles and to the increase of the uniformity of nano particles. When

the supply pressure of assisted gas increases from 0 kPa to 50 kPa, the threshold voltage of multi
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electrospray jet ejection decreases from 4.9 kV to 2. 8 kV and the average diameter of nano particles

decreases from 845. 267 nm to 528. 06 nm. It concludes that introducing the assisted gas into

electrospray spinneret provides a good way to rapidly fabricate the nano particles through multi-jet

electrospray. This work would promote the application research of electrospray technology.
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Fig. 1 Cross-section of multi nozzle electrospray

spinneret
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Fig. 2 Three dimensional structure of multi nozzle

electrospray spinneret
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Fig. 3 Hole array on the bottom of gas hood
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Fig. 4 Simulation results of space electric field under

multi nozzle spinneret with high voltage
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Fig.5 Flow simulation results of assisted gas
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Fig. 6 Cross-section of assisted gas flow simulation gas
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Fig. 7 Multi jet electrospray setup with sheath gas
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Fig. 8 Electrospray jets from multi nozzles spinneret
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Fig. 9 Electrospray nano thin film from multi nozzle

spinneret
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Fig. 10  Relationship between deposition area of nano

particles and ejection time
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Fig. 12 SEM images and diameter distribution of
electrospray nano particle with different

supply pressures of assisted gas
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