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INTRODUCTION: HOW CHEMICAL
BONDS IMPACT THERMAL EXPANSION
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Expectation value of the atomic displacement [1]:
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g
c!
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Increased curvature = larger c value = 
stronger bonds = small thermal expansion

Reduced curvature = smaller c value = 
weaker bonds = large thermal expansion

Can this structure-to-
property relationship be 
quantified quantified for the 
zinc-based MOF GUT-2?

✉

EXPERIMENTAL METHODS AND ANALYSIS

HYDRATED AND ACTIVATED 
CRYSTAL STRUCTURES OF GUT-2
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TEMPERATURE-DEPENDENT PXRD MEASUREMENTS

Ø Phase identification
Ø Structural stability
Ø Crystallite sizes
Ø Transformation
Ø Framework

integrity

Ø Temperature-
dependent
cell parameters

Ø Phase quantification
Ø Improved structure model

Ø Hydration and
rehydration kinetics

Ø Dimensionality of
the process

Ø Growth mechanism

Ø Atomic positions
Ø Unit cell lengths
Ø Space group
Ø H2O localization
Ø Disorder, twinning

Related work: 
Elastic constants of 

GUT-2 determined with 
Brillouin spectroscopy

Ref. [2]: Synthesis of GUT-2

ANISOTROPIC THERMAL EXPANSION COEFFICIENTS
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with	L = {a, b, c}

Linear fit:
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