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brownmillerite perovskite material KBiFeMnO5 for
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2024, DOI: 10.1039/D4RA04218B’

Debasish Panda, Sudhansu Sekhar Hota * and Ram Naresh Prasad Choudhary

This reply mainly deals with the scientific description of the comments on the structure of the published

compound KBiFeMnO5. The newly developed compound was prepared using a standard ceramic

technology (high-temperature solid-state reaction technique). The high-purity ingredients (K2CO3, Bi2O3,

Fe2O3 and Mn2O3) were taken stoichiometrically to create a single-phase compound, whereas, in the

commented article, KBiFeMnO5 is written as sillenite Bi25FeO40 or/and Bi24Mn2O40 that is unacceptable

without other detailed experiments.
The present article mainly deals with the scientic incorrect-
ness raised by Paweł E. Tomaszewski in the published article.1

The defect type of brownmillerite ceramic KBiFeMnO5 (KBFMO)
was prepared via solid-state reaction technique taking the
stoichiometric ingredients (K2CO3, Bi2O3, Fe2O3 and Mn2O3). In
the published paper, the structural properties were scientically
analysed. It is written that the material KBFMO has a distorted
structure, which is compatible with all the properties. Unfor-
tunately, the author addressed that the X-ray diffraction (XRD)
pattern is sillenite phase (Bi25FeO40 or/and Bi24Mn2O40). It
should be noted that the sillenite should be prepared with
different amounts of stoichiometric ingredients that could not
be the same as the KBFMO ceramic. Comparing an XRD pattern
needs similar Bragg's angles, intensities, and width of the
peaks, but interestingly, in Fig. 1, comparing pictures for
a scientic article without proper scientic experiments is not
acceptable.

It should be noted that a proper phase analysis needs all
accurate XRD peaks, but unfortunately, the author reported that
many peaks of the parent phase KBFMO are matched with some
sillenite phase. That does not mean that the sillenite and
KBFMO compounds are the same. Splits of the peaks and width
are the cause of the structural changes.2

It should be noted that for a single-phase analysis, all peaks
should be mentioned. Without all peaks analysis, the reporting
phase is not acceptable. The reported XRD pattern is analysed
using the Monte Carlo, PIRUM, and Le Bail techniques in EXPO
(deemed to be) University, Bhubaneswar

gmail.com

3

soware.3 It is a powerful tool at the end of the elaborate crystal
structure solution. Without sufficient knowledge, the analysis
of the structure is very difficult.

To evaluate the crystal system there is various methods and
tools are used such as;

(1) Lzon612 (Robin Shirley & Daniel Louër)4

(2) Dicvol91 (D. Louër)5

(3) Ito12 (Jan Visser)6

(4) Treor90 (Per-Eric Werner)7

(5) Taup (Daniel Taupin)8

(6) FJZN (Jan Visser & R. Shirley)
(7) Kohl (Franz Kohlbeck)9

(8) LOSHFZRF (Daniel Louër & Robin Shirley)10

(9) McMaille (Monte Carlo powder indexing program by
Armel Le Bail)11

All these method and tools are used for the identication of
the new crystal system. The use of TREOR and McMaille
methods are consistent for the investigation of the crystal
system by analysing Bragg's angle with intensity.12 Rietveld
(with CIF data) and Le Bail (no CIF data) renement have also
consistent for structural analysis.13

Another interesting comment of the author is correlating
structure of all the similar groups of the brownmillerite
compounds. It is noted that the brownmillerite phase correlates
with the KBFMO structure in the published article, which may
be overlooked. Different substituting elements in different sites
on an atom have different structures. However, similar
compounds for doping elements are mandatory for comparing
the structural stability, but in the present published article,
© 2025 The Author(s). Published by the Royal Society of Chemistry
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unique structural and functional properties have not been re-
ported before.

In the published article, surface topology and microstruc-
tural properties were extensively analysed. It is noted that the
material is polycrystalline in nature, which corresponds to
different grains and grain boundaries. Aer the colour mapping
of all constituent elements K, Bi, Fe, Mn, and O, the presence of
all elements is veried. Interestingly, by not taking atom probe
tomography, it could not identies non-presence Bi atom and
parasite phase from the SEM image of the published paper
Fig. 2(a).

Most important rules of the crystallography are;
1. Extra peaks and secondary phases can affect the crystal

structure of a material.
2. Impurities can occupy lattice sites substituting for native

atoms form interstitial defects and distorting the lattice, such as
lattice constant, cell volume. It can alter the bonding between
atoms, changing the crystal structure.

3. Secondary phases can have a different crystal structure
than the primary phase form interfaces with the primary phase,
disrupting the crystal structure.

4. Other phases can segregate at grain boundaries affecting
the crystal structure and properties.

5. Impurities and secondary phases can introduce defects,
such as vacancies, dislocations, and stacking faults, which can
alter the crystal structure.

Here the commented paper is differ from the fundamental
rules that's why these analysis have no scientic value.

Lastly, it should be noted that the JCPDS/ICDD le is not
available for every compounds. A le/pattern may partially
match with sillenite compounds, which is not the same
compound of KBFMO. Once again, the author has not done any
other experiments to check the correctness of the structure.
Thus, the reported structural analysis in the published paper1 is
correct and acceptable, as conrmed by the results of other
experimental techniques (dielectric and electrical properties).
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