
Images are extremely important to publicize the results of NSF investments.  Select images or 
photographs that best represent or capture the essence of the project outcome reported  for this 
Highlight.  Insert images in JPEG, GIF, or TIF if possible.  Provide a caption which 
clearly describes the image in lay terms with limited technical jargon.  Provide a credit for all 
images. Videos that can enhance understanding for a general audience 
are welcome.
E-mail the Highlight to the Division of Chemistry at: chemhighlights@nsf.gov

Javier Vela, Iowa State University, Award ID 1905066
Mild and Selective Hydrogenation of Nitrate to Ammonia in the Absence of Noble Metals

Background & Explanation. This project was lead by chemistry
graduate students Lin Wei and Bryan A. Rosales, chemistry professor
Javier Vela, and collaborators from Iowa State University and the
Ames Laboratory. This work will help improving understanding the
basic science behind nitrate hydrogenation and advancing the next
generation of technologies for the safe and effective nitrate removal.

Impact & Benefits. Access to clean water is an essential prerequisite
for communities to prosper. Excess concentration of nitrate is
responsible for birth defects (“blue baby” syndrome) and thyroid and
bladder cancers. This project allows to remove nitrate efficiently with
a non-precious metal-based catalyst at near ambient conditions. The
reaction is highly selective toward ammonia (NH3), a potentially
reusable form of nitrogen.

Outcome. Nitrate is quickly hydrogenated under relatively mild
conditions (1 atm H2, 60 °C, acidic pH) in the presence of activated
Ni2P nanocrystals. This is one of the first observations of nitrate
hydrogenation with a non-noble-metal catalyst. Published in: ACS
Catal. 2020, 10, 3618–3628,

https://doi.org/10.1021/acscatal.9b05338
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