The development of new and effective nano-catalysts requires an understanding and control of nanoparticles, their defining feature. The problem is two-fold; the outcome of a chemical reaction is governed by nanoparticle characteristics, which in turn are governed by nanoparticle synthesis conditions. Thus, a fundamental and empirical understanding of nanoparticle synthesis is integral to improved catalyst design. Nanomaterials are inherently difficult systems to study due to their small size. Study is further complicated by the poorly understood variables involved in their synthesis. Variability in the outcome of a nanoparticle synthesis is distributed amongst a large number of factors, ranging in scope from the type of synthesis method used to the specific types and amounts of chemicals used in the method. The overwhelming number of variables results in seemingly random fluctuations in outcome, despite the fact that each factor and factor interaction logically belongs to a specific outcome set.
Current research has been successful in identifying trends in response with respect to particular factors, but the complexities of the full design space are not yet well understood. There are many examples documented in the literature where the desired shape and size of nanoparticles was achieved through trial and error.  Each of these trial and error efforts provide little to no information regarding the underlying curvature of the response surface
[bookmark: _GoBack]In this study statistical design of experiments was employed to elucidate the role of different design factors for one pot metal salt reduction, a widely used nanoparticle synthesis method. Using Cobalt as a case study, the full spectrum of possible numerical and categorical design factors were screened systematically using full and partial factorial experiments. Statistical analysis was used to discriminate between significant and insignificant experimental outcomes and guide subsequent experimental design. A reproducible response surface was developed by characterizing particle size and morphology using Transmission Electron Microscopy (TEM) and X-ray Diffraction (XRD). 

