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1University of Bremen, Institute of Inorganic Chemistry and Crystallography, Bremen, Germany(nile@uni-bremen.de),  2University  of  Copenhagen,  Department  of  Chemistry,  Copenhagen,Denmark,  3Deutsches Elektronen-Synchrotron DESY, P21.1, Hamburg, Germany,  4University ofBremen, MAPEX Center for Materials and Processes, Bremen, GermanyTopochemical conversions of layered compounds via chemie douce routes hold great potential toeffectively design new materials,  especially in the vast chemical field of  perovskites  [1].  Thepossibility to target metastable structures which are inaccessible by conventional  solid-statereactions  is  a  particular  advantage.Such an example exists in the layeredtungstate family, which is well knownfor  their  photocatalytic  properties.Aurivillius-type  Bi2W2O9 converts  toRuddlesden-Popper-type  H2W2O7 viahydrochloric acid treatment  [2,3]. Thestructural  peculiarities  of  the  highlydisordered  product  are  not  fullyresolved,  yet.  H2W2O7   decomposes toWO3 above  400 K,  preventing  post-synthesis  calcination  to  increasecrystallinity. Only  very  recently  aconsistent  structural  model  wasproposed  [4].  Deeper  understanding  of  the  leaching  process  could  help  in  optimizing  thesynthesis conditions to yield products of higher crystallinity. Previous results suggest a selectiveleaching  of  the  Bi2O22+-layer  present  in  the  parent  compound  while  retaining  the  inertperovskitic  W2O72--layer.  Kudo et  al.  [3]  based the  selective  leaching mechanism on the lowamount  of  dissolved tungsten in the  reaction liquid and comparable  particle  morphology ofeduct and product. However, changes in the atomic structure over the course of the reactionhave not been investigated for these tungstates so far.Here we present an in-situ Raman spectroscopic study of the leaching process which is furthersupported by ex-situ total scattering experiments and pair-distribution function analysis. Signalsattributed to Bi2O22+-layers vanish fast while features of the W2O72--layer are constantly present,supporting  the  proposed  mechanism.  Furthermore,  the  evolution  of  the  product  signals  isdelayed with respect to the vanishing of educt features. This indicates a structural decoherenceas the Bi2O22+-layer is broken down significantly faster than the H2W2O7 stacks reform, resultingin a loss of long-range order. Our results confirm and extend previous reports and also pointfurther research towards investigating an alignment of break-down and build-up reaction rates.[1] Schaak, R. E. & Mallouk, T. E. Perovskites by Design: A Toolbox of Solid-State Reactions. Chemistry of Materials 14, 1455–1471 (2002).[2] Schaak, R. E. & Mallouk, T. E. Exfoliation of layered rutile and perovskite tungstates. Chemical Communications 706–707 (2002).[3] Kudo, M. et al. A Layered Tungstic Acid H2W2O7·nH2O with a Double-Octahedral Sheet Structure:  Conversion Process from an Aurivillius Phase Bi2W2O9 and Structural Characterization. Inorg. Chem. 42, 4479–4484 (2003).[4] Wang, R. et al. Fast Proton Insertion in Layered H2W2O7 via Selective Etching of an Aurivillius Phase. Advanced Energy Materials 11, 2003335 (2021).


