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Monitoring CO2 Diffusion in Nanoporous Gold by High Field PFG NMR 
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Introduction 
	Nanoporous gold is a promising catalyst that can be considered for selective partial oxidation of alcohols and electrochemical reduction of CO2 to alcohols. It exhibits an open-cell pore network resembling those of foams with the pore sizes in the range of around 30-40 nm. Fundamental understanding of CO2 diffusion in nanoporous gold is of crucial importance for its potential applications in catalysis.

Experimental 
	13C PFG NMR was applied to perform initial diffusion studies in nanoporous gold. CO2 was chosen as sorbate since it is relevant for catalytic applications of this porous catalyst. The measurements were performed for different diffusion times at 298 K using a wide-bore 17.6 T Bruker BioSpin spectrometer located at AMRIS, University of Florida. The sample of nanoporous gold was loaded with CO2 at the loading pressure of 20 bar for diffusion studies.

Results and Discussion
	Fig.1 shows examples of the measured PFG NMR attenuation curves for CO2 diffusion in the nanoporous gold sample (filled symbols) and in the reference sample containing only CO2 gas at the same pressure without any porous material added (empty symbols). Solid lines show the results of the bi-exponential fitting of the data obtained for the nanoporous gold sample and mono-exponential fitting of the corresponding data for the pure gas sample. Table 1 reports the corresponding best fit data for the nanoporous gold sample where subscript 1 indicates the results for the intraparticle diffusion and 2 for gas phase diffusion between the particles. 

Conclusions
	13C PFG NMR was used to obtain estimates of CO2 diffusivity inside nanoporous gold particles. 

Acknowledgements
	A portion of this work was performed at the National High Magnetic Field Laboratory, which is supported by National Science Foundation Cooperative Agreement No. DMR-1157490 and the State of Florida.  
	We are grateful for the financial support of this work by the external user program of the NHMFL (project No. P14801).


	[image: C:\Users\Evan\Desktop\Dec + Jan Measurements Combined.tif]
	








	Fig.1 13C PFG NMR attenuation curves measured for CO2 diffusion in a nanoporous gold sample (filled symbols) and in a reference sample containing only CO2 gas at the same pressure (empty symbols). 
	[bookmark: _GoBack]Table 1 Diffusion coefficients (D) and the corresponding ensemble fractions (p) obtained for the nanoporous gold sample at different diffusion times (t). Subscripts 1 and 2 correspond to the intraparticle and interparticle CO2 ensembles, respectively.  
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image2.emf
t,   ms  D 1   ቀ 𝑚 2 𝑠 ቁ   ×     10 - 7  D 2   ቀ 𝑚 2 𝑠 ቁ   ×   10 - 7  p 1   p 2   

4  0.76 ± .07  6.2 ± 0.6  0.33  0.67  

10  0.66 ± .06  6.6 ± 0.6  0.28  0.72  

20  0.77 ± .08  6.1 ± 0.7  0.35  0.65  

 


Microsoft_Word_Document1.docx
		t, ms

		D1 × 

10-7

		D2 × 10-7

		[bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK51]p1 

		p2 



		4

		0.76 ± .07

		6.2 ± 0.6

		0.33

		0.67



		10

		0.66 ± .06

		6.6 ± 0.6

		0.28

		0.72



		20

		0.77 ± .08

		6.1 ± 0.7

		0.35

		0.65








image3.jpeg
<




