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Prussian blue analogues (PBAs) - Background
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Talk overview

1. óInteraction-spaceô Monte Carlo-driven big -box modelling of ósimpleô PBAs 

2. Rules governing Jahn ïTeller order in PBAs and the interplay of JT /vacancies
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Pair Distribution Function measurements 

Understanding local structure

K. W. Chapman, P. J. Chupas, C. J. Kepert, J. Am. Chem. Soc., 2005, 

127, 11232τ11233

ÅPDF measurements can provide an 

excellent experimental handle on 

local structure 

N. Ma, R. Ohtani, H. M. Le, S. S. Sørensen, R. Ishikawa, S. Kawata, S. 

Bureekaew, S. Kosasang, Y. Kawazoe, K. Ohara, M. M. Smedskjaer, S. 
Horike, Nat. Commun., 2022, 13, 4023

ÅMixture of broad and sharp features  

for different pair correlations at similar 

separations

ÅConventional PDF refinements using 

monotonic r-dependent peak widths 

often not suitable for PBAs

E. A. Harbourne, H. Barker, Q. Guéroult, J. Cattermull, L. A. V. Nagle-Cocco, 

N. Roth, J. S. O. Evans, D. A. Keen, A. L. Goodwin, Chem. Mater., 2024, 36, 5796



Constrained big-box modelling

RMC

Move/swap 
atoms

Fit data

Constrained ñRMCò
cf  EPSR

Change interatomic 
potentials

Calculate atom 
positions with MC

Fit data (with TOPAS)

We have developed a modified ñinteraction-spaceò PDF refinement approach. 

Based on the iterative refinement of parameters of an empirical lattice 
dynamical model against the experimental PDF data.
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óTrueô bond 

lengthDistribution 

of positions

MC-driven empirical potential approach
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Relatively high bending 

force-constants observed 

amongst 

hexacyanoplatinates



óInteraction-spaceô MC-driven big-box modelling approach
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