
Polarization Mehanisms in AC Eletro-SpraysHsueh-Chia ChangCenter for Miro-uidis and Medial DiagnostisDepartment of Chemial and Biomoleular EngineeringUniversity of Notre Dame, Notre Dame, IN 46556hhang�nd.eduTwo distint polarization mehanisms are found experimentally to be responsible for ejet-ing drops and jets in AC eletro-sprays. At high frequenies (> 100 KHz), low-mobilityanions, generated by gas-phase ionization reations, are entrained near the drop to produea net Maxwell fore, whose magnitude is sensitive to the frequeny but is independent ofthe liquid ondutivity. The drops are ejeted from elongated drops and jets at a frequenymuh lower than the AC frequeny. The drops are eletro-neutral and retain a dimensionlose to the apillary radius. At frequenies lower than the inverse anion entrainmenttime in the gas phase, liquid polarization ours and ejets harged drops through thelassial Taylor ones at an ejetion frequeny muh higher than the AC frequeny. Therequired voltage and Maxwell fore for this low-frequeny ejetion is highly sensitive tothe liquid ondutivity, suggesting a double-layer polarization mehanism. The hargeddrops undergo Rayleigh �ssion into nano-meter sized drops as in the lassial DC sprays.Exiting this low-frequeny mehanism at the resonant frequeny of the drop produespointed polyhedral drops and multi-Taylor ones with high ejetion throughputs. We ex-ploit the distintly di�erent harge, dimension and ejetion frequeny of these two di�erentpolarization and ejetion mehanisms to arry out preision oating of nano-olloids, drugenapsulation in tissues and apsules of tunable dimension, and high-throughput massspetrometer interfae. Some preliminary asymptoti and saling theories will also be of-fered to delineate and ollapse the data from these two mehanisms, as well as deipheringthe formation dynamis of Taylor ones at low frequenies.


