
Frontiers of Physics
https://doi.org/10.1007/s11467-021-1050-4

Front. Phys.
16(5), 53001 (2021)

Viewpoint

Supplement to the paper “A collection of 505 papers on false or
unconfirmed ferroelectric properties in single crystals, ceramics

and polymers [Front. Phys. 14(6), 63301 (2019)]”

Zbigniew Tylczyński

Faculty of Physics, Adam Mickiewicz University, Uniwersytetu Poznańskiego 2, Poznań, Poland
E-mail: †zbigtyl@amu.edu.pl

Received October 3, 2020; accepted November 19, 2020

This supplement contains 222 (angel number) further papers on false or unconfirmed ferroelectric
properties in single crystals, ceramics and polymers and only concerns bulk materials. Thus, the
number of such papers has reached huge value 727. The papers marked in red have drastically broken
the principles of symmetry because they reported the existence of ferroelectricity in crystals without
the polar axis.
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Part I

Table 1 False or unconfirmed ferroelectric properties in single crystals.
No. Substance Symmetry Shape of P–E loop Ref.
59 erbium tartrate hexahydrate tetragonal pointed loop [I.68]
60 Cu1−xMnxO (x = 0, 0.03, 0.05, 0.07) monoclinic elliptical loops [I.69]
61 diisopropylammonium bromide P212121 pointed loop [I.70]
62 L-arginine 4-nitrophenolate 4-nitrophenol dihydrate P21 pointed loop [I.71]
63 erbium tartrate dihydrate tetragonal pointed loop [I.72]
64 ammonium tetroxalate dehydrate (L-asparagine doped) triclinic pointed loops [I.73]
65 glycine-phthalic acid Pbca elliptical loop [I.74]
66 (CH3NH3)2CuCl4 P21/a series of elliptical loops [I.75]
67 rubidium titanyl phosphate Pna21 pointed loop [I.76]

Part II

Table 2 False or unconfirmed ferroelectric properties in single crystals.
No. Substance Symmetry Shape of P–E loop Ref.
297 Li1−xCexFeO3 (x = 0.00, 0.03, 0.06, 0.09, 0.12) Pnam elliptical loops [II.304]
298 LaFeO3

La0.9(Sm/Nd)0.1FeO3

Pbnm
Pbnm

pointed loop
pointed loops

[II.305]

299 HoMn1−xFexO3 (x = 0, 0.05, 0.1) coexistence P63cm and
Pnma

series of pointed loops [II.306]

300 Lu1−xLaxFeO3 (x = 0, 0.05, 0.1, 0.15, 0.2, 0.25) coexistence P63cm and
Pnma

narrow pointed loops [II.307]

301 (1− x)BiFeO3 − xBaTiO3 (x = 0, 0.5, 0.10, 0.15) coexistence rhombohedral
and cubic

pointed loops [II.308]

302 Bi0.95Dy0.05Fe0.95M0.05O3 (M = Mn, Co) rhombohedral pointed loops [II.309]
303 Bi1−x−yEuxCayFeO3 (x = 0, 0.05; y = 0, 0.05, 0.10) rhombohedral pointed loops [II.310]
304 Ba2TiZrO6 R3̄ series of pointed loops [II.311]

∗This article can also be found at http://journal.hep.com.
cn/fop/EN/10.1007/s11467-021-1050-4.
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No. Substance Symmetry Shape of P–E loop Ref.
305 xCoFe2O4/(1− x)BaTiO3 (x = 0.1, 0.2, 0.3, 0.4, 0.5) tetragonal perovskite

structure
pointed loops [II.312]

306 Bi1−xBaxFeO3 (x = 0.00, 0.05, 0.10, 0.15, 0.20, 0.25) R3c elliptical loops [II.313]
307 Pb(Fe1/2Nb1/2)O3 Cm series of pointed loops [II.314]
308 Pb(Fe0.634W0.266Nb0.1)O3 Rm3m pointed loop [II.315]
309 Bi1−xGdxFeO3 (x = 0, 0.05, 0.1, 0.15) rhombohedral narrow pointed loops [II.316]
310 (1− x)Bi0.9Pr0.1FeO3–xNi0.5Co0.5Fe2O4

(x = 0, 0.1, 0.2, 0.3, 1.0)
coexistence perovskite and
spinel structures

elliptical loops [II.317]

311 BiFe1−xMoxO3 (x = 0, 0.6) coexistence R3c and C2/m series of pointed loops [II.318]
312 CoFe2O4/BaTiO3 coexistence tetragonal and

cubic
pointed loops [II.319]

313 La0.53Ca0.26Ba0.21Mn0.77Ti0.21Zr0.02O3 P4mm series of pointed loops [II.320]
314 BiFe1−xMnxO3 (x = 0.00, 0.10, 0.20, 0.30) R3c pointed loops [II.321]
315 Bi0.95Fe0.95Mn0.05O3 Pm3m pointed loop [II.322]
316 Zn1−xMgxO (x = 0.00, 0.05, 0.10, 0.15, 0.20) P6/mmm elliptical loops [II.323]
317 Bi1−xNdxFe0.975Zn0.025O3 (x = 0.025, 0.05, 0.075, 0.10) R3c narrow pointed loops [II.324]
318 BiFeO3 R3c pointed loops [II.325]
319 Ba5CaTi2Nb8O30 P4bm pointed loop [II.326]
320 Ba5NdTi3V7O30 orthorhombic pointed loop [II.327]
321 0.7Bi1−xNdxFeO3–0.3PbTiO3 (x = 0, 0.05, 0.10) coexistence R3c and P4mm pointed loops [II.328]
322 (1− x)BiFeO3–xAl2O3

(x = 0.00, 0.02, 0.04, 0.06, 0.08, 0.10)
R3c series of pointed loops [II.329]

323 BiFe1−xMnxO3 (x = 0.00, 0.01, 0.03, 0.05) R3c series of elliptical loops [II.330]
324 Ni1−xZnxFe2O4/BaTiO3

(x = 0.3, 0.4, 0.5, 0.6, 0.7)
coexistence rhombohedral
and orthorhombic

pointed loops [II.331]

325 (1− x)Co0.8Cu0.2Fe2O4–xBa0.6Sr0.4TiO3

(x = 0, 0.4, 0.45, 0.475, 0.5, 0.525, 0.55, 1)
tetragonal perovskite pointed loops [II.332]

326 Li2Pb2Y2W2Ti4V4O30 orthorhombic pointed loop [II.333]
327 (BiFeO3)1−x(PbTiO3)x (x = 0, 0.1, 0.2, 0.3, 0.4) coexistence rhombohedral

and tetragonal
narrow pointed loops [II.334]

328 SrBi2Nb2− xFexO9 (x = 0, 0.1, 0.2, 0.3, 0.4, 1) A21am pointed loops [II.335]
329 (1− x)K0.5Na0.5NbO3–xBaFe12O19 (x = 30, 40, 50 wt%) coexistence Amm2 and

P63/mmc
elliptical loops [II.336]

330 Ba4SrRTi3V7O30 (R = Sm, Dy) orthorhombic narrow pointed loops [II.337]
331 Na1/2Y1/2TiO3 orthorhombic pointed loop [II.338]
332 Ba3Sr2DyTi3V7O30 orthorhombic narrow pointed loop [II.339]
333 Bi8Fe6Ti3O27 orthorhombic narrow pointed loop [II.340]
334 KCa2Nb5O15 orthorhombic narrow pointed loop [II.341]
335 0.675BiFe1−xCrxO3–0.325PbTiO3 (x = 0, 0.01, 0.025, 0.05) coexistence rhombohedral

and tetragonal phases
pointed loops [II.342]

336 Bi1−xNdxFeO3 (x = 0.0, 0.175, 0.20) coexistence R3c and P1 elliptical loops [II.343]
337 BaTi2O5+ 0.2%wt. MnO2 monoclinic pointed loop [II.344]
338 Bi1−xDyxFeO3 (x = 0.05, 0.10) R3c series of pointed loops [II.345]
339 BiFe0.95Co0.05O3

Bi0.95La0.05Fe0.95Co0.05O3

Bi0.95Pr0.05Fe0.95Co0.05O3

R3c
R3c
R3c

narrow pointed loops
narrow pointed loops
pointed loops

[II.346]

340 LaFeO3 orthorhombic series of elliptical loops [II.347]
341 BaZr1−xTixO3 (x = 0.1, 0.2, 0.3, 0.4) tetragonal perovskite elliptical loops [II.348]
342 Mn0.5Mg0.5Fe2O4/Ba0.8Sr0.2Ti0.9Zr0.1O3

(molar ratio 3:1, 2:1, 1:1, 1:2, 1:3)
coexisting P4/mmm and
Fd3m

series of pointed loops [II.349]

343 (1− x)Bi0.85Nd0.15Fe0.98Mn0.02O3–xBaTiO3

(x = 0, 0.275, 0.3, 0.325)
R3c pointed loops [II.350]

344 xBiFeO3–(1− x)BaTiO3 (x = 1.0, 0.9, 0.8, 0.7) rhombohedral pointed loops [II.351]
345 (1− x)(0.65BiFeO3–0.35BaTiO3)–xNb2O5

(x = 0, 1, 3, 5 mol%)
rhombohedral pointed loops [II.352]

346 Bi1−xLaxFeO3 (x = 0, 0.1)
Bi1−xLaxFeO3 (x = 0.2)
Bi1−xLaxFeO3 (x = 0.3)

R3c
C222
P4mm

series of elliptical loops
series of elliptical loops
series of pointed loops

[II.353]
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No. Substance Symmetry Shape of P–E loop Ref.
347 Bi1−xErxFeO3 (x = 0.0, 0.1, 0.2, 0.3)

Bi1−xLaxFeO3 E (x = 0.0, 0.1, 0.2, 0.3)
coexistence R3c and
tetragonal
coexistence R3c and
orthorhombic

elliptical loops
pointed loops

[II.354]

348 Bi1−xBaxFeO3 (x = 0, 0.2) R3c elliptical loops [II.355]
349 Bi1−xLaxFeO3 (x =0, 0.05, 0.1, 0.15, 0.2, 0.25) R3c narrow pointed loops [II.356]
350 CoCr2O4 Fd3m series of pointed loops [II.357]
351 Pb(Fe0.6Nb0.2W0.2)O3 Pm3m series of pointed loops [II.358]
352 (1− x)BaTiO3–xNiFe2O4 (x = 0.25, 0.75) coexistence 4mm and Fd3m pointed loops [II.359]
353 Bi2Fe4O9 Pbam pointed loop [II.360]
354 Bi1−xLaxFeO3 (x = 0.05, 0.10, 0.15, 0.2) R3c series of pointed loops [II.361]
355 Bi1−xBaxFeO3 (x = 0.1, 0.2, 0.3) R3c elliptical loops [II.362]
356 BiFeO3

Bi0.725Pb0.175La0.1FeO3

R3c
Pm3m

pointed loops
pointed loops

[II.363]

357 Bi0.9Ba0.1FeO3 R3c series of pointed loops [II.364]
358 YIn0.9Cr0.1O3 (x = 0.1, 0.3)

YIn0.7Cr0.3O3

P63cm
coexistence hexagonal and
orthorhombic

series of elliptical loops
series of elliptical loops

[II.365]

359 (1− x)BiFeO3–xZnFe2O4 (x = 10, 20, 30, 40 wt%) coexistence R3c and Fd3m series of pointed loops [II.366]
360 BiFeO3

Bi0.95Mn0.005FeO3

BiFeO3−Ni0.5Zn0.5Fe2O4

R3c
R3c
coexistence R3c, Pbam and
P21/m

pointed loops
pointed loops
pointed loop

[II.367]

361 [(GdMnO3)0.7(CoFe2O4)0.3]0.5[TiO2]0.5 I41md elliptical loop [II.368]
362 (1− x)Bi0.85Nd0.15Fe0.98Mn0.02O3–xBaTiO3

(x = 0, 0.275, 0.3, 0.325)
R3c pointed loops [II.369]

363 0.7[(1− x)BiFeO3–xBa0.8Ca0.2TiO3]−0.3Ba0.8Ca0.2TiO3

(x = 0, 0.1, 0.2, 0.3)
coexistence R3c and
P4/mmm

pointed loops [II.370]

364 (0.5)Bi0.70A0.30FeO3–(0.5)PbTi0.5Fe0.5O3 (A = Sr, Pb,
Ba)

coexistence R3c, P4mm and
Pm3m

elliptical loops [II.371]

365 (1− x)Bi(Ni1/2Ti1/2)O3−PbTiO3 /xNi0.6Zn0.4Fe2O4

(x = 0, 0.1, 0.3, 0.5, 0.7, 0/9)
coexistence P4mm and
Pd3m

pointed loops [II.372]

366 BiFeO3 R3c elliptical loop [II.373]
367 Bi1−xSrxFe1−yCoyO3 (x, y = 0, 0.05) coexistence R3c and Pm3m pointed loops [II.374]
368 Bi0.86La0.08Sm0.14Fe1−xTixO3 rhombohedral elliptical loops [II.375]
369 Bi1−xPrxFeO3 (x = 0.0, 0.05, 0.10, 0.15)

Bi1−xPrxFeO3 (x = 0.20)
coexistence R3c and Pnma
Pnma

elliptical loops
elliptical loop

[II.376]

370 0.9BaTi1−2xNbxGdxO3–0.1Li0.5Fe2.5O4 (x = 0, 0.05, 0.1) tetragonal narrow pointed loops [II.377]
371 CeFeO3 Pbnm series of pointed loops [II.378]
372 0.5BiFeO3–0.5Bi0.5K0.5TiO3 coexistence Pm3m and

tetragonal
pointed loop [II.379]

373 Bi0.98Ho0.02Fe1−xCrxO3 (x = 0.01, 0.02, 0.03, 0.04) rhombohedral pointed loops [II.380]
374 GdFeO3 Pbnm series of narrow pointed

loops
[II.381]

375 0.8PbFe0.5Nb0.5O3−0.2BiFeO3 Cm pointed loop [II.382]
376 xPbFe12O19–(1− x)PbTiO3 (x = 0, 0.4, 0.6, 1) coexistence tetragonal

and hexagonal
elliptical loops [II.383]

377 BiFeO3, Bi0.95Mn0.05FeO3 R3c pointed loops [II.384]
378 Bi0.95Er0.05Fe0.98TM0.02O3 (TM = Nb, Mn, Mo) R3c series of pointed loops [II.385]
379 YMnO3 P63cm pointed loop [II.386]
380 BiFeO3 R3c elliptical loop [II.387]
381 Na0.5Bi0.5TiO3

65Na0.5Bi0.5TiO3−35CoFe2O4

perovskite
coexistence perovskite and
spinel

elliptical loop
elliptical loop

[II.388]

382 (1− x)Ba0.85Ca0.15Ti0.90Zr00.10O3–xCoFe2O4

(x = 0.1, 0.3, 0.5)
coexistence tetragonal
perovskite and spinel

elliptical loops [II.389]

383 (PbTiO3)0.5–(Co0.5Zn0.5Fe2O4)0.5 coexistence tetragonal
perovskite and spinel

elliptical loop [II.390]
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384 BaZrNb2O8 P2/m pointed loop [II.391]
385 Bi1−xTb x FeO3 (x = 0, 0.10) orthorhombic elliptical loops [II.392]
386 Bi1−xLaxFe1−xTixO3 (x = 0.0, 0.03, 0.06) R3c pointed loops [II.393]
387 xBa0.7Ca0.3–(1− x)BaFe0.2Ti0.3 (x = 0, 0.10, 0.15, 0, 20) coexistence hexagonal and

tetragonal
pointed loops [II.394]

388 Bi1−xEuxFe0.975Mn0.025O3 (x = 0.025, 0.05, 0.075, 0.1) coexistence R3c and Pm3m narrow pointed loops [II.395]
389 Bi0.8Ba0.2Fe1−xTaxO3 (x = 0, 0.05, 0.10, 0.15) coexistence R3c and P4mm pointed loops [II.396]
390 YMnO3 P63cm elliptical loops [II.397]
391 BiFe1−xCrxO3 (x = 0.00, 0, 01, 0.03, 0.05, 0.07) R3c pointed loops [II.398]
392 (Bi1−xCax)(Fe1−xTix)O3 (x = 0.1, 0.15, 0.2) R3c pointed loops [II.399]
393 (1− x)Ba0.70Ca0.30TiO3–xBiFeO3 (x = 0.12–0.90) coexistence orthorhombic

and tetragonal
pointed loops [II.400]

394 Bi0.87La0.05Tb0.08FeO3 rhombohedral pointed loops [II.401]
395 LuFeCuO4 R3̄m pointed loop [II.402]
396 Ba5NdFe1.5Nb8.5O30 P4bm pointed loop [II.403]
397 (Bi0.5K0.5)(Fe0.5Nb0.5)O3 rhombohedral series of elliptical loops [II.404]
398 SrFe11.9In0.1O19 P63mc series of pointed loops [II.405]
399 SrFe12O19 hexagonal series of elliptical loops [II.406]
400 SrFe12O19 hexagonal elliptical loop [II.407]
401 BiFeO3−Ni0.5Co0.5−xZnxFe2O4

(x = 0.05, 0.10, 0.15, 0.20, 0.25, 0.30)
coexistence perovskite and
spinel

pointed loops [II.408]

402 0.9BaTi0.95Sn0.05O3–0.1Ni0.8Zn0.2Fe2O4 coexistence Fd3m and
P4mm

narrow pointed loops [II.409]

403 Pb0.4Bi2.1La0.5Nb1.7Mn0.3O9 A21am series of pointed loops [II.410]
404 xLi0.1Ni0.3Cu0.1Zn0.4Fe2.1O4

–(1− x)Ba0.95 Sm0.05Ti0.95DyO3

(x = 0.00, 0.10, 0.20, 0.30, 0.40, 0.50, 0.60, 1.00)

tetragonal pointed loops [II.411]

405 CoTiO3

BiCo0.5Ti0.5O3

0.5BiCo0.5Ti0.5O3−0.5PbTiO3

rhombohedral
orthorhombic
tetragonal

elliptical loop
pointed loop
pointed loop

[II.412]

406 Bi2YZrVO9 orthorhombic elliptical loop [II.413]
407 Sr0·5Ba0·5Ti1−xFexO3 (x = 0.00, 0.05, 0.10, 0.15, 0.20,

0.25)
coexistence cubic and
tetragonal

elliptical loops [II.414]

408 BiFeO3

Bi0.9Gd0.1FeO3

Bi0.9Gd0.1Fe0.9Co0.1O3

R3c
coexistence R3c and Pnam
Pnam

series of pointed loops
series of pointed loops
series of pointed loops

[II.415]

409 Bi0.5K0.5Ti0.80Mn0.20O3 P4bm elliptical loop [II.416]
410 BiFe1−xZnxO3 (x = 0.0, 0.01, 0.03, 0.05, 0.08) R3c elliptical loops [II.417]
411 Bi2Fe4O9 Pbam narrow pointed loops [II.418]
412 CaCu3Ti4O12 Im3 narrow pointed loops [II.419]
413 Bi0.875Eu0.125FeO3

Bi0.875Eu0.125Fe1−yTiyO3 (y = 0.05, 0.10, 0.15)
Bi0.875Eu0.125Fe0.98Zr0.02O3−δ

Bi0.875Eu0.125Fe0.98W0.02O3−δ

Bi0.875Eu0.125Fe0.98V0.02O3−δ

coexistence R3c and Pbnm
coexistence R3c and Pm3m
coexistence R3c and Pm3m
coexistence R3c and Pbnm
coexistence R3c and Pbnm

pointed loops [II.420]

414 0.4(Bi0.5K0.5)TiO1−x−0.6BiFe1−xNbxO3

(x = 0.00, 0.01, 0.03)
R3m series of narrow pointed

loops
[II.421]

415 Ba0.1Bi0.9−xYxFeO (x = 0.0, 0.1, 0.2) R3c narrow pointed loops [II.422]
416 0.67BiFeO3–0.33PbTiO3 coexistence orthorhombic,

tetragonal and
rhombohedral

narrow pointed loop [II.423]

417 Bi0.7La0.3FeO3 Pn21a narrow pointed loop [II.424]
418 Ba5BiNiNb9O30 tetragonal narrow pointed loops [II.425]
419 (1− x)Bi0.9La0.1Fe0.9Mn0.1O3–xMnFe2O4

(x = 0.00, 0.30, 0.50, 0.70)
rhombohedral pointed loops [II.426]

420 Bi1−xSmxFeO3 (x = 0.05, 0.10, 0.15) coexistence R3c and Pbam series of narrow pointed
loops

[II.427]

421 Bi1−xSmxFeO3 (x = 0, 0.01, 0.05, 0.10) R3c pointed loops [II.428]
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422 (BiFeO3)1−x(PbTiO3)x (x = 0, 0.1, 0.2, 0.3, 0.4) coexistence rhombohedral

and tetragonal
pointed loops [II.429]

423 Bi0.8Ba0.2Fe1−xNbxO3 (x = 0, 0.015, 0.025) rhombohedral series of pointed loops [II.430]
424 BiFeO3 rhombohedral pointed loop [II.431]
425 Bi0.95Yb0.05Fe0.98TM0.02O3 (TM = Nb, Mn, Mo) R3c pointed loops [II.432]
426 0.7Bi1−xErxFeO3−0.3Bi0.5Na0.5TiO3

(x = 0, 0.025, 0.05, 0.075)
R3c, P4bm for x =0.075 pointed loops [II.433]

427 Bi1−xZrxFe0.98Cu0.02O3 (x = 1%, 2%, 3%, 4%, 5%) R3c series of elliptical loops [II.434]
428 (1− x)(0.7BiFeO3−0.3Bi0.5Na0.5TiO3)–xCoFe2O4

(x = 0.1, 0.2, 0.3, 0.4)
coexistence perovskite and
spinel

pointed loops [II.435]

429 Ba5RTi3Nb7O30 (R = La, Nd, Sm, Eu, Dy) tetragonal pointed loops [II.436]
430 Bi1−xSmxFeO3 (x = 0.00, 0.05, 0.10, 0.15) R3c pointed loops [II.437]
431 Bi1−xCaxFeO3 (x = 0.0, 0.1, 0.3, 0.4) R3c narrow elliptical loops [II.438]
432 Bi1−xBaxFeO3 (x = 0.15, 0.25) rhombohedral series of pointed loops [II.439]
433 Bi1−xCaxFeO3 (x = 0%, 10%) R3c, P1 for 10% series of pointed loops [II.440]
434 BiFeO3 R3c pointed loops [II.441]
435 Bi1−xSmxFeO3 (x = 0, 0.01, 0.05, 0.10) R3c pointed loops [II.442]
436 (1− x)[Bi0.5Na0.5TiO3−0.07BaTiO3]–xNi0.3

Cu0.08Zn0.62Fe2O4

(x = 0.1, 0.2, 0.3, 0.4, 0.5)

coexistence cubic and
monoclinic

pointed loops [II.443]

437 BiFeO3–xBBZ (x = 0.0, 0.5, 0.1, 1.5, 2.0 wt%)
BBZ = Bi2O3–B2O3–ZnO glass

R3c pointed loops [II.444]

438 Ba4SmFe0.5Nb9.5O30 P4bm narrow pointed loop [II.445]
439 Bi1−xYxFeO3 (x =0.0, 0.1, 0.15, 0.2) rhombohedral elliptical loops [II.446]
440 Bi0.9Sm0.10Fe0.95Co0.05O3 rhombohedral pointed loop [II.447]
441 BiLa2TiVO9 orthorhombic series of elliptical loops [II.448]
442 0.2Ni0.5Zn0.5Fe2O4–0.8BaTiO3 coexistence spinel and

tetragonal
series of pointed loops [II.449]

443 Bi2SmTiVO9 orthorhombic elliptical loop [II.450]
444 Bi2NdTiVO9 orthorhombic series of pointed loops [II.451]
445 Dy3Fe5−xAlxO12 (x = 0, 0.1, 0.2, 0.3, 0.4, 0.5) coexistence Ia3d and R3c elliptical loops [II.452]
446 La0.9(Sm/Nd)0.1FeO3 Pbnm pointed loops [II.453]
447 (1− x)BiFeO3–x(SrTiO3−Bi0.5Na0.5TiO3)

(x = 0, 0, 1, 0.2, 0.3, 0.4, 0.5)
rhombohedral and
pseudocubic

narrow pointed loops [II.454]

448 Bi0.5Na0.5TiO3

CaCu3Ti4O12

0.5Bi0.5Na0.5TiO3–0.5CaCu3Ti4O12

symmetry was not presented
symmetry was not presented
symmetry was not presented

elliptical loops
elliptical loops
elliptical loops

[II.455]

449 Bi1−xLaxFeO3 (x = 0, 0.05, 0.2) rhombohedral series of pointed loops [II.456]
450 Na0.5Bi0.5TiO3

50Na0.5Bi0.5TiO3−50CoFe2O4

rhombohedral
rhombohedral perovskite
and cubic spinel

elliptical loop
pointed loop

[II.457]

451 BiFeO3 rhombohedral series of pointed loops [II.458]
452 Bi1−xPrxFeCo0.05O3 (x = 0, 0.05, 0.1, 0.15) coexistence rhombohedral

and orthorhombic
pointed loops [II.459]

453 BiFeO3

Bi0.9Dy0.1FeO3

BiFe0.97Co0.03O3

Bi0.9Dy0.1Fe0.97Co0.03O3

R3c
R3c
R3c
R3c

narrow pointed loop
narrow pointed loop
pointed loop
pointed loop

[II.460]

454 Bi1−xGdxFeO3 (x = 0, 0.01, 0.05, 0.10) R3c series of pointed loops [II.461]
455 BiFeO3

BiFe0.95Ti0.05O3

rhombohedral
rhombohedral

pointed loop
narrow pointed loop

[II.462]

456 BiFe1−xTaxO3 (x = 0.01, 0.03) R3c narrow pointed loops [II.463]
457 Bi4−xNdxFeTi3O12 (x = 0.00, 0.05, 0.10, 0.15, 0.20, 0.25) symmetry was not presented narrow elliptical loops [II.464]
458 (Bi0.9Pb0.1)(Fe0.9Ti0.1)O3 perovskite structure elliptical loop [II.465]
459 Bi1−xSmxFeO3 (x = 0, 0.01, 0.05, 0.10) R3c series of pointed loops [II.466]
460 Bi1−xMgxFeO3 (x = 0.1, 0.07) R3c pointed loops [II.467]
461 PbFe0.5Nb0.5O3 Cm pointed loops [II.468]
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(continued )

No. Substance Symmetry Shape of P–E loop Ref.
462 (Ni0.45Co0.2Zn0.35F2O4)1−x−(sodium acetylacetonate)x

(x = 0, 20, 40, 60, 80, 100%)
symmetry was not presented elliptical loops [II.469]

463 BiFeO3 R3c pointed loops [II.470]
464 Zn1−xCoxO (x = 0.0, 0.02, 0.04, 0.06) hexagonal elliptical loops [II.471]
465 K0.5Bi0.5TiO3NaNbO3 Pmc21 elliptical loop [II.472]
466 0.90LaFeO3−0.05CoFe2O4−0.05BaTiO3

0.88LaFeO3−0.05CoFe2O4−0.07BaTiO3

0.85LaFeO3−0.05CoFe2O4−0.10BaTiO3

Pbnm
Pbnm
Pbnm

series of elliptical loops
elliptical loop
elliptical loop

[II.473]

467 BiFeO3 R3c series of elliptical loops [II.474]
468 BiFe1−xZnxO3 (x = 0, 0.1, 0, 15, 0.2) rhombohedral elliptical loops [II.475]
469 Bi0.8Sr0.2Fe1−xTaxO3 (x = 0, 0.05, 0.10, 0.15) R3c pointed loops [II.476]
470 BiFeO3 R3c elliptical loop [II.477]
471 Bi1−xLaxFe1−yNiyO3 (x = 0.0, 0.1; y = 0.0, 0.05) R3c narrow pointed loops [II.478]
472 Lu1−xLaxFeO3 (x = 0, 0.05) P63cm or Pnma narrow pointed loops [II.479]
473 (BiFeO3)0.50(Co0.50Fe0.50Fe2O4)0.50 symmetry was not presented series of narrow pointed

loops
[II.480]

474 Bi1−xPrxFeO3 (x = 0.00, 0.03, 0.09, 0.12, 0.15) R3c elliptical loops [II.481]
475 BiFeO3 coexistence rhombohedral

and amorphous phases
pointed loops [II.482]

476 BiFeO3 Ni2+ doped: 3, 5, 10 % perovskite elliptical loops [II.483]
477 BiFeO3 R3c pointed loops [II.484]
478 Bi0.78La0.08Sm0.14Fe0.85Ti0.15O3 R3c narrow elliptical loops [II.485]
479 YMnO3 hexagonal pointed loop [II.486]
480 Co0.5Zn0.5Fe2O4−0.8Sr0.2TiO3 (molar ratio: 2:1) symmetry was not presented pointed loop [II.487]
481 BiFeO3 R3c narrow pointed loops [II.488]
482 Ni0.5Zn0.5Fe2O4−BaTiO3 (molar ratios: 1:1.5, 1.5:1, 2:1) coexistence spinel and

perovskite
pointed loops [II.489]

483 Bi0.9Sm0.1Fe1−xCoxO3 (x = 0.05, 0, 10, 0.15) R3c series of pointed loops [II.490]
484 BiFeO3 R3c pointed loops [II.491]
485 (1− x)(Ba0.8Ca0.2TiO3)–x(Co0.6Zn0.4)

(x = 0.00, 0.01, 0.02, 0.03, 0.04)
coexistence perovskite and
spinel

pointed loops [II.492

486 BaBixFe12−xO19 (x = 0.2, 0.4, 0.6, 0.8, 1.0, 1.2) P63/mmc pointed loops [II.493]
487 Y1−xZrxCrO3 (x = 0, 0.5, 0.1) perovskite structure pointed loops [II.494]
488 BiMgFeCeO6 orthorhombic narrow elliptical loop [II.495
489 Na0.47Bi0.47Ba0.06Ti0.98−xV0.02FexO3 (x = 0, 0.005, 0.01) R3c series of elliptical loops [II.496]
490 (1− x)(0.7BiFeO3−0.3CoFe2O4)–xPb(Zr, Ti)O3

(x = 0, 0.1, 0.2, 0.3)
coexistence R3c, Fd3m and
P4mm

pointed loops [II.497]

491 MgFe2O4/(Ba0.85Ca0.15) (Zr0.1Ti0.9)O3 coexistence Fd3m and
P4mm

series of elliptical loops [II.498]

492 Bi1−xErxFeO3 (x = 0.00, 0.04, 0.08, 0.12) coexistence R3c and Pn21a narrow pointed loops [II.499]

Part III

Table 3 False or unconfirmed ferroelectric properties in single crystals.

No. Substance Symmetry Shape of P–E loop Ref.
134 R-[Zn3(R-L)2(CH3COO) S-[Zn3(R-L)2(CH3COO)

(R/S)-HL R/S = 2-amino-3-phenyl-1-propanol
L = 2-methoxy-6-[(1-phenyl-ethylimino)-methyl]-phenol

P21 series of pointed loops [III.136]

135 [Zn(s-nip)2]n
{[Co(s-nip)2].(H2O)}n
s-nip = (S)-2-(1, 8-naphtalimido)-3-(4-imidazole)propanoete

P21
P21

narrow pointed loop
pointed loop

[III.137]

136 [Zn2(tib)4/3(L1)2].DMA
tib = 1, 3, 5-tris(1-imidazolyt)benzene
H2L1 = biphenyl-4, 4′-dicarboxylic acid
DMA = N, N-dimethylacetamide

P3 pointed loop [III.138]

53001-6 Zbigniew Tylczyński, Front. Phys. 16(5), 53001 (2021)



Viewpoint

(continued )

No. Substance Symmetry Shape of P–E loop Ref.
137 {Zn3(BIDPE)3(5-OH-bdc)3·4H2O]n

BIDPE = 4, 4′-bis(imidazol-1-yl)diphenyl ether
5-OH-bdc = 5-hydroxy-isophthalic acid

Fdd2 series of pointed loops [III.139]

138 Co(SDBA)(BIMB)
H2SDBA = 4, 4′-dicarboxybiphenylsulfone
BIMP = 4, 4′-bis(1-imidazolyl)biphenyl

Cc series of narrow pointed
loops

[III.140]

139 [Zn(HQA)Br.2(H2O)3]n [Zn(HQA)Br.2(D2O)3]n
HQA = 6-methoxyl-(8S, 9R)-cinchonan-0-ol-3-
carboxylic acid

P21 pointed loop [III.141]

140 {[Zn6(MIDPPA)3(1, 2, 4-btc)3(NO2)3(H2O)3](H2O)7}n
MIDPPA = 4, 4′-di(4-pyridine)-4′′-imidazoletriphenylamine
1, 2, 4-H3btc = 1, 2, 4-benzenetricarboxylic acid

R3 series of pointed loops [III.142]

141 ZnP-L1
ZnP = zinc meso-tetra[4-(3, 4, 5-tri-dodecyloxybenzoate)
phenyl]porphyrin
L1 = 4, 7-di-4-pydriyl-2, 1, 3-benzothiadiazole

symmetry was not presented pointed loops [III.143]

142 [Zn2(TIPA)(btc)(µ2-OH)]·4H2O}n
TIPA = [4-(1H-imidazol-1-yl)-phenyl]amine,
H3btc = 1, 3, 5-benzenetricarboxylic acid

Pna21 narrow pointed loop [III.144]

143 ZnL2(H2O)2
L = 1, 2, 2-trimethyl-3-(pyridin-4-yl-
carbamoyl)-cyclopentanecarboxylic acid

C2 pointed loop [III.145]

144 4-(4-(4-nitrobenzylideneamino)benzyl)oxazolidin-2-one
4-(4-(4-chlorobenzylideneamino)benzyl)oxazolidin-2-one
4-(4-(4-hydroxybenzy-lideneamino)benzyl)oxazolidin-2-one

P21
P21
P21

series of pointed loops
series of pointed loops
series of pointed loops

[III.146]

145 (R)-H2MbVBP)2+(Cu6Cl8)2−]
(R)-H2MbVBP = (R)-2-methyl-1, 4-bis(4-vinylbenzyl)
piperazine

P21 pointed loop [III.147]

146 [Zn(TPPA)(phda)]n
H2phda=1, 3-phenylenediacetic acid
TPPA = tri(4-pyridylphenyl)amine

Pna21 pointed loop [III.148]

147 [Sm(HCOO)3]n R3m narrow pointed loop [III.149]
148 (CBQ)CuI

3(CN)3Br
CBQ-Br = N-4-cyanobenzylquinidinium bromide

C2 series of pointed loops [III.150]

149 4-(4-(4-nitrobenzylideneamino)benzyl)oxazolidin-2-one
4-(4-(4-chlorobenzylideneamino)benzyl)oxazolidin-2-one
4-(4-(4-hydroxybenzylideneamino)benzyl)oxazolidin-2-one

P21
P21
P21

series of pointed loops
series of pointed loops
series of pointed loops

[III.151]

150 bis(µ-phenyl{[(pyridin-4-yl)methyl]amino}acetato)-
diaqua-cobalt dihydrate

P1 series of pointed loops [III.152]
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