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NMR spectroscopy continues to be an important tool in understanding the coordination and dynamics of alkali metals in a
variety of systems and materials. The ability to accurately model NMR chemical shifts, using both empirical and quantum
level calculations, is a crucial aspect of understanding the local Li environments. Previous modeling of the 'Li NMR
chemical shifts for small aqueous complexes are very limited, with a single report for the Li"(H,0)n (n = 1 — 4) complexes.
(Prado et al., 1980) This is surprising given the importance of Li+ in energy storage and production devices. A major

advance in the modeling of NMR chemical shifts in solution has been
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Figure 1: Optimized gas phase hydrated Li* 915 : ;g Ez
clusters: A) Li*(H,0), B) Li*(H,0),, C) Li"(H,0)3, D) o 35ps
Li:(HZO)A, E) Li+(HZO)5i F) Li"(H,0)sH,O, G) o 40ps
Li*(H,0)422H,0 and H) Li*(H,0)4+20H,0.

perturbation to the local N =

4 coordination
environment during the MD simulations (Figure 2).

The trends introduced by the PCM solvent are
described and compared to the time-average chemical
shielding observed in the AIMD simulations where
large explicit water clusters hydrating the Li* are
employed. In addition, these calculations allowed the
different structural contributions to the Li NMR shielding
to be evaluated.
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Figure 2. The running time average of the Li NMR
chemical shielding ( 6 A solvation shell) sampled every 10
fs, for different 1 ps time regions extracted from different
regions of the overall AIMD simulation.



