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Abstract   

Given the widespread use of engineered nanoparticles (ENPs) in consumer goods, a large portion of these 

materials will soon go into the waste stream; potentially, to soil and sediments or added directly to 

agricultural lands via biosolids. Preliminary data from several research groups have shown that ENPs may 

have direct impact on food safety and the food chain. However, our knowledge about detection and 

characterization of ENPs in the environment, especially in terrestrial environments, is still not well 

understood. Synchrotron techniques are nondestructive analytical tools that can provide information about 

the crystal structure, elemental (chemical) composition and physical properties of the ENPs. By using the 

synchrotron facilities at Stanford University, and the European Synchrotron Facility (Grenoble, France), we 

have obtained clear evidence of the presence of CeO2 NPs soybean (Glycine max).  Other XAS studies 

have shown that TiO2 ENPs are absorbed by the roots and translocated to the leaves in cucumber plants. 

Our X-ray absorption spectroscopy results demonstrated that CeO2 and TiO2 ENPs are potentially 

transmitted to the next plant generation, threatening the environmental and human health. 
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