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Derivation of the Excess Volume for Non-stoichiometric Grain Boundaries
Consider Sr'TiO3 as a pseudo-binary alloy composed of components SrO and TiOs. If we

hold prip, constant then the excess volume per unit area of the GB is given by
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where N8 is the number of units of SrO in the simulation cell containing 2 equivalent GBs
and Vs%iko , 1s the volume of one formula unit of bulk SrTiOj. Alternatively, if we held us.o

constant then
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It is only when the GB is stoichiometric that these two expressions are equal.
Table S1 shows the excess volume per unit area for each grain boundary considered in the

main text.

TABLE S1: Composition and excess volume per unit area for each grain boundary considered in
this work. We have calculated the excess volume using both equation 1 (column labelled pTio,
constant) and equation 2 (us,0 constant). All calculations were performed with DFT on supercells
containing 120 atoms.

Interface Ao, Excess volume per unit area (A)
Usro constant  pTio, constant
$3(111)[110], StOs-terminated! 0 0.17 0.17
¥3(111)[110], Ti-terminated 0 0.29 0.29
$3(111)[110] 1 1.17 0.05
$3(111)[110] | 0.19 1.27
$3(112)[110], SrTiO-terminated' 0 0.19 0.19
¥3(112)[110], Og-terminated® 0 0.43 0.43
$3(112)[110] 1 0.19 1.77
$3(112)[110] 2 0.1 3.04
! From Ref. 1
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