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ABO4
Tetragonal Scheelite

Li et al.; Solid State Ionics, 2014, 262, 530-535. 
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ABO4
Tetragonal Scheelite

Shivakumara et al.; Mater. Res. Bull., 2015, 61, 422-432. 



The Wonderous ABO4 Structure

9

ABO4
Tetragonal Scheelite

Injac et al.; Phys. Chem. Chem. Phys., 2019, 21, 7261-7264. 
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ABO4
Tetragonal Scheelite

Fonteneau et al.; Mater. Res. Bull., 1977, 12 (1), 25-33. 
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~ 615 K

I41/a
Tetragonal Scheelite

I41/amd
Scheelite Aristotype

Chay et al.; Dalton Trans., 2019, 48, 17524. 



Phase Transition in RbReO4
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SXRD, λ = 0.16166 Å

I41/amd - 750 K
Rwp = 2.65%

I41/a - 300 K
Rwp = 2.27%

Marlton, Mullens et al.; Inorg. Chem., 2022, 61 (38), 15130-15137. 
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Irregularities in the Long-Range Structure

15Marlton, Mullens et al.; Inorg. Chem., 2022, 61 (38), 15130-15137. 
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Local Structure of RbReO4

16Marlton, Mullens et al.; Inorg. Chem., 2022, 61 (38), 15130-15137. 

X-Ray Pair Distribution Function Analysis

SXRD

XPDF



Local Structure of RbReO4

17Marlton, Mullens et al.; Inorg. Chem., 2022, 61 (38), 15130-15137. 

X-Ray Pair Distribution Function Analysis



Local Displacements of ReO4 Tetrahedra
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I41/a
Tetragonal Scheelite

I41/amd
Scheelite Aristotype

Local Dynamic Disorder

~ 500 K ~ 615 K

Long Range: I41/a
Local Static Tetrahedra Displacements

Marlton, Mullens et al.; Inorg. Chem., 2022, 61 (38), 15130-15137. 
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Variable Temperature Study of TlReO4
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TemperatureLong-Range
(POWGEN)

500 K

Short-Range
(NOMAD)

Tetragonal
I41/a

Monoclinic
P21/c

Tetragonal
I41/a

Monoclinic
P21/c

Monoclinic
P21/c

Monoclinic
P21/c

Saura Muzquiz, Mullens et al.; J. Am. Chem. Soc., 2022, 144 (34), 15612-15621. 

20 K

300 K

Monoclinic P21/c

Tetragonal I41/a
Tetragonal I41/a

Monoclinic P21/c



The Hidden Structure of TlReO4
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Monoclinic Short-Range
P21/c

Tetragonal Long-Range
I41/a

Saura Muzquiz, Mullens et al.; J. Am. Chem. Soc., 2022, 144 (34), 15612-15621. 
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Phase Transformation in Bi3FeMo2O12
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~ 500 oC

I41/a
Disordered Tetragonal Scheelite

C2/c
2:1 Ordered Monoclinic Fergusonite

Saura Muzquiz, Mullens et al.; Unpublished. 

= FeO4

= MoO4

Amorphisation?



Variable Temperature Neutron Powder Diffraction
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Saura Muzquiz, Mullens et al.; Unpublished. 

Neutron Powder Diffraction @ 50 K

Monoclinic C2/c
λ = 2.44 Å

Tetragonal I41/a
λ = 1.62 Å



NPDF of Bi3FeMo2O12

28Saura Muzquiz, Mullens et al.; Unpublished. 

Neutron Pair Distribution Function Analysis @ 100 K
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High-Temperature Phase 
Transition in RbReO4

Re-Entrant Phase Transition 
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Symmetry-Lowering in 
Bi3FeMo2O12

Why do the Re-O bonds 
decrease upon heating?

Local displacements of the 
ReO4 tetrahedra.

Why do the symmetry lower 
upon heating?

TlReO4 is locally monoclinic.

Do the cations order upon 
heating?

Difference in tetrahedra 
environments.



Conclusions

Email: bmul2806@uni.sydney.edu.au
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