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Abstract : Aimed to explore the influence of microfluidic properties on the droplet generation process of nano-
hexanitrostilbene (HNS) and its mechanism in regulating the particle size distribution of microspheres, using coaxial flow -
focusing droplet generation technology combined with real - time monitoring, the influence of microfluidic properties on HNS
droplet formation modes, frequency, and size was analyzed by controlled - variable experiments. Furthermore, the microscopic
characteristics of dripping, jetting, and unstable jetting modes influencing on the particle size distribution of HNS microspheres
were revealed. Experimental results demonstrate that nano-HNS microspheres prepared under dripping and jetting modes exhibite
superior monodispersity compared to those generated under unstable jetting conditions. Based on quantitative analyses of the
impact of two-phase flow rates, continuous-phase viscosity, and dispersed-phase solid content on droplet generation dynamics,
precise control over the microsphere size range (233.0~515.8 um) and generation frequency (5.8~188.7 Hz) is achieved, which
provides experimental evidence and theoretical support for the fabrication of energetic microspheres.
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Fig.1 Nano-HNS microsphere preparation platform
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microspheres under different droplet generation modes
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