DELELOPING ZERO VALENT NANO-IRON PARTICLES EMBEDDED IN GLASSY SILICATE AS AN ADDITIVE TO LUNAR REGOLITH SIMULANT 


NASA’s new Exploration initiative created a need for material science and technology research to enable safe human travel and work on future lunar exploration and long-duration missions. In order to reduce the risk to astronaut safety and enhance mission success, realistic lunar stimulant of a high fidelity needs to be developed.  The intention of this research is to develop zero valent nano-iron particles embedded in glassy silica material as an additive to the lunar simulant JSC-1a, thus enhancing its fidelity to true lunar dust.  The additive was first prepared with the combination of iron nitrate and tetraethoxysilane(TEOS) to form a xerogel, and then baked to form an amorphous crystals.  Transmission Electron Microscopy (TEM) was used to determine the particle size distribution and Powder x-ray diffraction (XRD) was used to identify the different phases present in the sample.  The newly developed lunar regolith simulant will help aid material experiments, prototype testing, and dust mitigation of transportation equipment, and advanced life support systems.  

