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DFT calculation

All the calculations based on DFT were carried out by using the CASTEP code. With the cutoff
energy of 300 eV, the ultrasoft pseudopotentials were chosen to perform the calculation for the
planewave basis set. The generalized gradient approximation (GGA) with the Perdew-Burke-
Ernzerhof (PBE) exchange correlation function was adopted for the structural optimization and

self-consistent total energy calculations'?.

For the Ag;VO,4 models, when performing geometric optimization, the energy cut-off is set to
300.0 eV. The maximum force exerted on the atom is 0.05 eV/A, the maximum atomic
displacement is 0.002 A, the self-consistent convergence accuracy was set at 2 x 1075 eV per
atom, the convergence criterion for the force between atoms was 0.05 eV A~!. And the
Monkhorst-Pack k-point grid is set to 3x3x1, and the optimized lattice parameters for Ag;VO,
were found to be a=b =5.67 A and ¢ = 10.20 A in good agreement with experimental values
(Fig. S1) and Powder Diffraction of the Ag;VO,4 was shown in Fig. S2. For the Ag;VO, (220)
surface models, the Monkhorst-Pack k-point grid is set to 1x2x1. The energy cut-off is set to
260.0 eV, the maximum force exerted on the atom is 0.05 eV/A, the maximum atomic

displacement is 0.002 A, and the maximum energy change is 1.0 x 1075 eV/A.

For the CoWO, models, when performing geometric optimization, the energy cut-off is set to
300.0 eV. The maximum force exerted on the atom is 0.05 eV/A, the maximum atomic
displacement is 0.002 A, and the maximum energy change is 1.0 x 1075 eV/A. The Monkhorst-
Pack k-point grid is set to 3x2%2, and tthe optimized lattice parameters for CoWO, were found

to be a=4.70,b=5.77 A and ¢ = 5.06 A in good agreement with experimental values (Fig. S3)



and Powder Diffraction of the CoWO, was shown in Fig. S4. For the CoWO, (-111) surface
models, the Monkhorst-Pack k-point grid is set to 1x1x1. The energy cut-off is set to 260.0 eV,
the maximum force exerted on the atom is 0.05 eV/A, the maximum atomic displacement is

0.002 A, and the maximum energy change is 1.0 x 1075 eV/A.

Fig. S1
Atomic crystal structure diagram of the Ag; VO,
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Fig. S3

Atomic crystal structure diagram of the CoWOy,
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CoWOs Experiment data

[ l ” 1 llliﬂiﬂlhinrinil I f1rmm
JCPDS no. 72-0479

Intensity (a.u.)

CoWOQ Simulated data

10 20 30 40 350 60 70 20
20(°

Powder Diffraction of the CoWO,



References

[1] Clark, S. J., Segall, M. D., Pickard, C. J., Hasnip, P. J., Probert, M. 1., Refson, K., Payne, M. C.
(2005). First principles methods using CASTEP. Z. Krist.-Cryst. Mater. 220(5-6), 567-570.

[2] Perdew, J. P, Burke, K., Emzerhof, M. (1997). Generalized gradient approximation made simple
(vol 77, pg 3865, 1996). Phys. Rev. Lett. 78(7), 1396-1396.



