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ReSERCH InTERESTS 
· Integrating multiple methods and processes including (homogenous, heterogeneous and photo as well as bio) catalysis and separation with sorption and membrane as well as chemical looping pathway for conversion of fossil resources including coal, oil and gases, and renewable resources into value-added chemicals and clean fuels   

· Developing new materials (e.g., ionic liquids and nanostructure as well as magnetic materials especially catalysts) for clean and renewable energy production with conventional and unconventional technologies such as supercritical fluids and advanced crystallization as well as chemical vapor deposition

· Understanding the reaction mechanisms associated with chemical and energy generation processes through various theoretical and experimental tools including computation chemistry

· Recovering value-added and/or critical materials such as rare earth elements and lithium from coal/-coal-utilization-by-products and produced water, respectively 
· Controlling air pollution (e.g., CO2 and Hg as well as H2S captures), and managing water qualities (e.g., heavy metal and chemical oxygen demand removals)

· Converting environmentally concerned materials into useful products including CO2 into fuels and chemicals  

· Life cycle assessments of chemical and energy generation processes

PROJECTS
As a PI or Co-PI, he has many projects in the areas of chemical production, clean energy generation and environmental protection, which have been supported by various domestic and international funding agencies such as NSF, DOE, EPA, USGS and USDA in the US, New Energy and Industrial Technology Development Organization (NEDO) in Japan, the United Nations Development Program (UNDP), and industrial companies such as Siemens and Caterpillar. He has helped various chemical, environmental and energy companies to overcome their technical challenges. For example, he has lead about $10M NSF projects in last few years, which include those in the areas of development of synergized transformational solar chemical looping and photo-ultrasonic renewable biomass refinery, simultaneous coal and biomass utilization, and application of nanotechnologies in energy production and environment protection. Moreover, his recent DOE projects cover the areas of mercury removal, CO2 capture, rare earth extraction, carbon fuel cells, production of chemicals/fuels and hydrogen from ethane, catalytic production of near-zero-CH4 syngas, and catalytic ethylene glycol synthesis. 
PUBLICATIONS

 He has published more than 250 refereed books, book chapters, and journal papers (https://scholar.google.com/citations?user=ocl_AloAAAAJ&hl=en) in different chemical and environmental engineering, energy, and chemistry journals. Here are ten sample papers in those areas:
1- 
Huang, Z., Fan, M., Tian, H. (2018) “Coal and Coal Byproducts: A Large and Developable Unconventional Resource for Critical Materials – Rare Earth Elements”, Journal of Rare Earths, Vol. 36(4), PP. 337-338. 
2-
Zhang, R., Wen, G., Adidharma, H., Russell, A., Wang, B., Radosz, M., Fan, M. (2018) “C2 Oxygenate Synthesis via Fischer-​Tropsch Synthesis on Co2C and Co​/Co2C Interface Catalysts: How To Control the Catalyst Crystal Facet for Optimal Selectivity”, ACS Catalysis, Vol. 7(12), PP. 8285-829.
3-
Wu, Y., Jiang, G., Zhang, H., Sun, Z., Gao, Y., Chen, X., Liu, H., Tian, H., Lai, Q., Fan, M., et al. (2017) “Fe2O3, a cost effective and environmentally friendly catalyst for the generation of NH3 - a future fuel - using a new Al2O3-​looping based technology”, Chemical Communications (Cambridge, United Kingdom), Vol. 53(77), PP. 10664-10667.
4-
Richard, A., Fan, M. (2017) “Low-​Pressure Hydrogenation of CO2 to CH3OH Using Ni-​In-​Al​/SiO2 Catalyst Synthesized via a Phyllosilicate Precursor”, ACS Catalysis, Vol. 7(9), PP. 5679-5692.
5-
Ding, J., Popa, T., Tang, J., Gasem, K., Fan, M., Zhong, Q. (2017) “Highly selective and stable Cu​/SiO2 catalysts prepared with a green method for hydrogenation of diethyl oxalate into ethylene glycol”, Applied Catalysis, B: Environmental, Vol. 209, PP. 530-542.
6-
Xu, X., Chen, Y., Wan, P., Gasem, K., Wang, K., He, T., Adidharma, H., Fan, M. (2016) “Extraction of lithium with functionalized lithium ion-​sieves”, Progress in Materials Science, Vol. 84, PP. 276-313
7-
Irani, M., Fan, M., Ismail, H., Tuwati, A., Dutcher, B., Russell, A. G. (2015) “Modified Nanosepiolite as an Inexpensive Support of Tetraethylenepentamine for CO2 Sorption”, Nano Energy, Vol. 11, PP 235-246.  
8-
Ling, L., Fan, M., Wang, B., Zhang, R. (2015) “Application of Computational Chemistry in Understanding the Mechanisms of Mercury Removal Technologies: A Review”, Energy & Environmental Science, Vol. 8, No. 11, PP. 3109-3133.   
9-
Popa, T., Zhang, Y., Jin, E., Fan, M. (2015) “An Environmentally Benign and Low-cost Approach to Synthesis of Thermally Stable Industrial Catalyst Cu/SiO2 for the Hydrogenation of Dimethyl Oxalate to Ethylene Glycol”, Applied Catalysis, A: Vol. 505, PP 52-61.    
10-
Cui, S., Cheng, W., Shen, X., Fan, M., Russell, A., Wu, Z., and Yi, X., (2011) “Mesorporous Amine-Modified SiO2 Aerogel: A Potential CO2 Sorbent”, Energy & Environmental Science, Vol. 4, No. 6, PP. 2070-2074.
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