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Introduction 

Molecular diffusion in one dimension inside non-intersecting channels so narrow that they forbid mutual passage of molecules is referred to as single-file diffusion (SFD). This type of motion corresponds to an anomalous transport mechanism, leading to deviations from the time dependence of mean square displacement (MSD) for normal diffusion. While normal diffusion shows a linear dependence of MSD on diffusion time, SFD can be distinguished by its MSD growth with the square root of time. The potential use of this property in highly-selective separations and controlled catalysis has motivated our studies of SFD in mixtures of different types of molecules.
Experimental 

13C PFG NMR was used to study diffusion of mixed and pure CO2, CO and CH4 in nanochannels of the dipeptide L-Ala-L-Val (AV). The measurements were performed for abroad range of diffusion times at 298 K using a wide-bore 17.6 T Bruker BioSpin spectrometer located at AMRIS, University of Florida.
Results and Discussion


Fig.1 shows examples of the measured time dependencies of MSD for mixed and pure CO2, CO and CH4. These data allowed obtaining an SFD mobility for each gas and sample type. The observed relationship between the SFD mobilities for the mixtures and the corresponding pure gases was explained by molecular clustering. Our data suggest that pure CO forms larger clusters in AV nanochannels than the CO/CH4 and CO/CO2 mixtures.  This is consistent with the stronger dipole-dipole interactions in pure CO and the weaker dipole-induced dipole interactions that are introduced in mixtures of CO with CH4 or CO2.1
Conclusions

The reported PFG NMR data suggest molecular clustering under the SFD conditions. 
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	Fig. 1 Time dependence of the MSD measured by PFG NMR for CO/CO2 and CO/CH4 mixtures as well as for the corresponding pure gases in AV nanotubes. 



