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Supplementary information

Monte-Carlo simulation of CRUD formation and growth

The stochastic simulations are performed by defining a N;xN, grid, where one side
describes the cladding surface, from the opposite side particles are incoming with a
defined flux or probability Py, and on the two adjacent sides periodic boundary
conditions are defined.

There are four types of processes occurring simultaneously:

1. The supersaturated system in vicinity of the boiling surface is associated with
particles (e.g. molecular clusters). It is modelled by incoming particles, defined as
type 1 or 2, that move towards the surface as well as having a probability to move
away perpendicular to the cladding surface, Py, Particles which reach the
cladding surface stick to the surface with a probability Pgck cladding=1-

2. Particles which come in contact with the already adsorbed particles that form the
early CRUD, stick to them with a probability Pg;ck crup-

3. The early CRUD is allowed to densify where larger CRUD parts may move
towards the cladding surface due to external pressure corresponding to voids in
the early CRUD imploding with a probability Pyens crup owing to local loss of
solvent caused by the local boiling.

4. Aggregates growth and Ostwald ripening emerge spontaneously by allowing
different particle types exchange place with probability, Py, in order to maximize
the number of neighbors of the same type.

DFT — Computational details

Spin-polarized calculations were performed based on DFT[1,2] in the implementation
with plane-waves[3] and pseudopotentials using the CASTEP code [4]. The Perdew,
Burke, and Ernzerhof (PBE) GGA functional[5,6] was employed in all calculations. Core
electrons were described by on-the-fly generated ultrasoft pseudopotentials[7], and a
plane-wave energy cutoff was set to 600 eV. The k-point sampling of the Brillouin zone
was made by means of the Monkhorst-Pack scheme [8,9] with a 4x4x4 k-point mesh for
all bulk structures and a 4x4x1 k-point mesh for all interfaces. The electronic structure
was minimized until the total energy difference was smaller than 107 eV/atom for two
consecutive SCF cycles. To facilitate convergency, a Gaussian smearing scheme with a
width of 0.2 eV was used. All structures were fully optimized using the L-BFGS[10,11]
algorithm with the total energy convergence tolerance of 2x10 eV/atom, maximum force
tolerance of 5x10-2 eV/A, maximum stress tolerance of 0.1 GPa, and maximum
displacement tolerance of 103 A.
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