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Interfacial Kinetic Engineering
Slow Boundaries
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Linking Thermodynamics & Kinetics
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Comparing Complexions (AH & AS)
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URTOVE wnwntss

Ay=Ap[RTIn(ga>v,*/gK,a,*v*)-T(AS; -AS; | )+(AH; -AH¢  )+(AH, |-AH )]
Simplifying Assumptions: Ay=Ap|-T(AS-AS,)+(AH-AH,)]
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GRAIN BOUNDARY FREE ENERGY, ERGS/CMZx10-2

Early Tests of Borisov Model
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Bi-doped Ni
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Cu diffusion into Bi doped Ni Matrix
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Cu diffusion into Bi doped Ni Matrix
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Comparlson with Other Samples/Systemﬁs
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Experimental Approach
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URTOVE wnwntss

Ay=Ap[RTIn(ga>v,*/gK,a,*v*)-T(AS; -AS; | )+(AH; -AH¢  )+(AH, |-AH )]
Simplifying Assumptions: Ay=Ap|-T(AS-AS,)+(AH-AH,)]
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Interfacial Thermal Conductance - Approach
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Interfacial Thermal Conductance
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Misorientation Effect on Kapitza Resistance
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Comparison with Read-Shockley
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T.C. & Grain Boundary Defects (Graphene)
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Future Work: Doped Bicystals & Complexions
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Oxygen Diffusion in Al,O,
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Preliminary Tracer Diffusion
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Preliminary Lattice Diffusion
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Preliminary Al,O, Diffusivity Results
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Conclusions

* Kinetics indicate G.B. complexion transition in
Ni-Bi system (similar Cu-Bi)
— Kinetics indicate significant entropy contribution

e Kapitza resistance scales with G.B. energy for
ow angle boundaries

* Preliminary results suggest cation diffusion
(G.B. and lattice) not strongly sensitive to
complexions/dopants



