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This collection presents 505 papers on ferroelectricity in single crystals, ceramics and polymers in
which pointed or elliptical hysteresis loops would testify to their ferroelectric properties. In some
papers, the authors ensure that ferroelectricity can occur even in materials that do not have a polar

axis of symmetry.
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Proper ferroelectric hysteresis loop

Hundreds of papers whose drawbacks have been briefly
outlined below have unfortunately been published in peer-
reviewed journals, especially in the journals devoted to
materials investigations, stirring confusions in scientific
literature. The idea of this paper is to draw the attention
of the scientific society to the fact that some authors wrote
that the ferroelectricity is possible in crystals without po-
lar axis or misinterpreted experimental results presenting
an elliptical or pointed P-E hysteresis loop as evidence of
ferroelectric properties.

Ferroelectricity was first discovered by Valasek in 1921
[1] in the well-known crystal, Rochelle salt — potassium
sodium tartrate tetrahydrate. Since then, many organic
and inorganic ferroelectric materials have been found. Fer-
roelectricity, that might be treated as an electric analogue
of ferromagnetism, can exist only in crystals of 10 point
groups of symmetry having a polar axis: 1, 2, m, mm?2,
3, 3m, 4, 4mm, 6, 6mm [2]. According to the definition of
ferroelectricity the polarization vector has to be reversed
by an external electric field giving a characteristic hystere-
sis loop. Direct measurement of the ferroelectricity can be
obtained with setups like a ferroelectric analyzer, and only
a saturated P—E hysteresis loop informs about ferroelec-
tric properties of crystals, see Fig. 1. Another proof that
material reveals ferroelectric properties is the observation
of pyroelectric current after poling sample in a static elec-
tric field, provided it changes sign when direction of this
field is changed.

The elliptical or pointed shapes of P-E hysteresis loops
in the papers mentioned in the tables below arise from
the energy loss when the imperfect dielectric samples are
subjected to an ac electric field. Scott, an authority in fer-

roelectricity, demonstrated in his work “Ferroelectrics go
bananas” that even in a banana skin covered with elec-
trodes a hysteresis loop appears in a strong alternating
electric field but it would not be a ferroelectric hysteresis
loop like that recorded for the well-known BasNaNbsOq5
(shortly BaNaNb) crystal [3, 4] — Fig. 2. Non-ferroelectric
hysteresis loops can easily arise from experimental arti-
facts, e.g., in a nonferroelectric system consisting of two
back-to-back metal-semiconductor contacts with a large
concentration of traps near the electrodes [5] and in solid
state electrolytic capacitors due to internal space charge
polarization [6] or when a test sample was measured in
a humid atmosphere [7] — Fig. 3. Thus there is a risk of
misinterpreting non-intrinsic loops as evidence for ferro-
electric behavior. The materials that show an elliptical or
pointed P—E hysteresis loops cannot be considered as fer-
roelectrics.

The most common instrument used to study ferro-
electricity is the simple Sawyer—Tower bridge. Diamant,
Drenck and Pepinsky devised a new instrument which
compensates for the conductivity and dielectric permit-
tivity at saturation of the sample studied [8]. A simple
method of checking whether a P-E loop is a ferroelectric
one (and determining the saturation and remanence
polarization and coercive field) is to record the current
loop, i.e., the derivative of hysteresis loop [9]. Such loops
are presented in Fig. 4. One can see that the current loop
obtained from the pointed P—E loop does not show any in-
dications of the typical peaks that occur for the saturated
ferroelectric loop. Fukunaga and Noda have developed
the double-wave method to refine ferroelectric P-E
hysteresis loops from non-hysteresis components [10]. The
use of one of these methods would remove doubts whether
a given P—E hysteresis loop is ferroelectric or whether it
results from the conductivity or imperfection of the tested
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Fig. 1 Typical ferroelectric hysteresis loop [2].

sample.

Peruse of dozens of scientific journals devoted to ma-
terial investigation allowed identification of 505 papers in
which P—E hysteresis loops were presented as ferroelectric
ones. This collection only concerns bulk materials and has
been divided into three parts. Part I is devoted to single
crystals, Part II to polycrystalline ceramics and Part III to
polymers. Each part consists of a table in which the names
of false or unconfirmed “ferroelectric” substances, their
symmetries and the shape of the observed P-E hystere-
sis loops and the corresponding references are presented.
Ferroelectric properties of surfaces, liquid crystals or thin
films as well as nanostructures are not shown.

The papers containing false or unconfirmed data about
ferroelectric properties in 57 single crystals are summa-
rized in Table 1. If crystals had ferroelectric properties at
room temperature, the ferroelectric domain walls would
exist in this phase. The presence of such walls would give
a characteristic dispersion dependence of the dielectric
loss. In the papers listed in Table 1 no such data are
given. Some authors have presented a small maximum of
the dielectric constant as the evidence of transition from
ferroelectric phase to paraelectric one but a dielectric
anomaly may be caused by many factors, not necessarily
by the phase transition. The authors of the papers from
1 to 30 (marked in red) have drastically broken the prin-
ciples of symmetry because they reported the existence of
ferroelectricity in crystals without the polar axis. The au-
thors of the papers collected in Table 1 did not specify the

P (uC/cm?)
20

~10 0 10 100 200
Bias (V) E (kV/em)

Fig. 2 P-E loops: Pointed shape on banana skin (a), ferro-
electric loop on BagNaNbsO15 crystal (b) [3].

direction in which they measured the P—E dependence
as well as the intensity and frequency of the electric
field. Typical pointed and elliptical P-E loops obtained
in methylamine borogermanate [I.45] and in L-prolinium
tartrate [[.51] crystals are presented in Fig. 5.

Some authors have shown a series of elliptical or
pointed P-E loops, and on this basis they have con-
cluded that ferroelectricity exists in these materials. A
typical series of elliptical and pointed P-E loops ob-
tained at different intensities of the applied electric
field in Bij_,Dy.Fep.98Cug 0203 ceramic [I1.185] and in
copper—(o-phthalate) polymer [II1.16] are presented in
Fig. 6. One can see that the remnant polarization grows
from 20 to 230 nuC/cm? (unbelievably high value) for
Bil_mDyIFeo.ggcuO.OQO:; ceramic and from 0.02 to 0.5
1C/cm? for copper-(o-phthalate) polymer when the elec-
tric field increases 10 times. Such changes in polarization
due to the increasing electrical field only show the increase
in dielectric loss and do not prove the existence of spon-
taneous polarization.

The false or unconfirmed ferroelectric properties in
polycrystalline ceramics and in polymers are collected in
Table 2 and Table 3. All measurements were made on
powdered samples in the form of pellets. Some of the
investigated substances crystallize in the centrosymmetric
systems — their symmetries are marked in red in Table 2
(1-14, 46-120, 284-289) and in Table 3 (1-4, 133) — i.e.,
they cannot exhibit ferroelectric properties. The authors
of these papers have broken the principles of symmetry of
the condensed phase physics. Over the past several years,
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Fig. 3 P-E loops: Elliptical shape on banana (a) [4]; due to internal space charge polarization (b) [6]; measured for different

relative humidities (c¢) [7].
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Fig. 4 Ferroelectric (i) and pointed (ii) loops. P—E loop (a)
and its derivative — current loop (b) [9].
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Fig. 5 Typical pointed and elliptical P-E loops obtained
in methylamine borogermanate [.45] (a) and in L-prolinium

tartrate crystals [1.51] (b).
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presentation of an elliptical or pointed P—E hysteresis
loop as evidence of ferroelectric properties;
enhancement the value of remnant polarization due to
the increasing electrical field only show the increase
in dielectric loss and not prove the existence of spon-
taneous polarization;

interpretation of a small maximum of the dielectric
constant as evidence of transition from ferroelectric
to paraelectric phase of single crystal studied.

This critical analysis could help reviewers and authors
to avoid making erroneous claims of ferroelectric prop-
erties based on incorrect interpretation of experimental
data.
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Fig. 6 Hysteresis loops at different intensities of the applied electric field in Bii—zDyzFep.08Cuo.0203 ceramic [I1.185] —
elliptical shape in (a) and in copper-(o-phthalate) polymer [III.16] — pointed shape in (b).

Part I

Table 1 False or unconfirmed ferroelectric properties in single crystals.

Anomaly of dielectric

No. Substance Symmetry Shape of P-E loop permittivity Ref.
1 urea oxalic acid P2y /c without loop small max of ¢ at 363 K [L.1]
in fact it is bis-urea oxalic acid without loop small max of & at 373 K 1.2, 1.3]
succinic acid P21 /c without loop [1.4]
3 urea succinic acid P2y /c without loop [I.5, L.6]
elliptical loop [L.7]
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Table 1 (Continued)
Anomaly of dielectric
No. Substance Symmetry Shape of P-E loop permittivity Ref.
bis(methylammonium) tetrachlorozincate P21 /c without loop [1.8]
dichloridoglycine zinc dihydrate C2/c elliptical loop max of ¢’ at 368 K [1.9]
without loop value of ¢’ below 1 ! [I.10]
6  glycine picrate P2;/a elliptical loop [I.11]
such crystal does not exist
7  glycine manganese chloride dihydrate P2;/n narrow pointed loop [I.12]
8 a-glycine P2y /n pointed loops unrealistic polarization: 300  [1.13]
doped with formic acid uC/cm? and applied field:
200 kV/mm
9 [N(CH3)3H]2CuCly P21 /c without loop max of €/ at 293 K [I.14]
10 LuFesOy4 R3m narrow pointed loops  max of &’ at 280 K [I.15]
11  ammonium tetroxalate dihydrate P1 without loop small max of ¢’ at 373 K [I.16]
12 [N(CHs)3H]2ZnCly Pnma without loop max of & at 280 K [1.17]
13  disodium hydrogen orthophosphate Pbca without loop max of ¢’ at 74 °C [1.18]
14  para-ethyl anilinium nitrate P21212, series of pointed loops [I.19]
15  rubidium hydrogen tartrate P212121 without loop [1.20]
16  [Mn3z(HCOO)g](C2HsOH) P1(?) narrow pointed loops  max of ¢’ at 165 K [I.21]
below T¢
17 Rbg.g2Mn[Fe(CN)g]o.94-H20 I4m2 at low- narrow pointed loop [1.22]
temp. phase at 77 K
18 ethylenediamine ditartrate dihydrate P45212 elliptical loop [1.23]
19  ethylenediaminium tetrachlorozincate P21212; series of pointed loops [1.24]
20 L-Alanine P212124 elliptical loop [1.25]
21  terbium hydrogen tartrate trihydrate P412,2 elliptical loop max of & at 95 °C [1.26]
22  sodium acid phthalate P212121 elliptical loop [1.27]
in fact B2ab
23 ammonium tetroxalate dihydrate P1 without loop max of ¢ at 373 K [1.28]
24  2-furoic acid P1 without loop small max of ¢ at 318 K [[.29]
25  [C7H16N2][ZnCly] 3-aminoquinuclidinediium P21 /c without loop small maximum of ¢’ at [1.30]
tetrachlorozincate B 338 K
26 (C2H5NO2)1—2(MnCls),, z = 0.005, 0.02 P1 without loop small max of €’ at 200 K [1.31]
(C2H5NO2)1-%(MnClz)z, z = 0.04 P21 /c without loop
(C2H5NO2)1-5(MnClz),, z = 0.05 P21 /m without loop
27  tetramethyammonium cadmium bromide P63/m without loop max of ¢ at 433 K [1.32]
28  lead nitrate Pa3 without loop max of ¢ at 40 °C [1.33]
29  magnesium hydrogen phosphate Pbca without loop [1.34]
30 urea oxalic acid P2y /c without loop max of ¢/ at 373 K [1.35]
31 sodium acid phthalate B2ab unrealistic applied [1.36]
field: 300 kV /cm
32 B-CH3NH3Pblg I4cm series of pointed loops [1.37]
33  lithium potassium sulphate P3c narrow pointed loops [1.38]
below T¢ = —24 °C
34  sodium para-nitrophenolate dihydrate Ima2 elliptical loop small max of ¢’ at 28 °C [1.39]
doped Fe3+ [I.40]
35 potassium hydrogen phthalate Pca2; without loops max of ¢’ at 373 K [1.41]
doped: L-histidine, Ba2t [[.42]
36  tri-glycine barium nitrate orthorhombic  pointed loop [1.43]
such crystal does not exist
37 (NH4)2ZnBroCly orthorhombic elliplical loop max of ¢/ at 423 K [1.44]
(NH4)2CaBraCla tetragonal elliplical loops max of ¢’ at 443 K
38 Cu(OH)2 Cmc2; without loop max of ¢ at 330 K [L.45]
39 B-K2B2Ge3zOqg C2 series of pointed loops [1.46]
powder sample
40 (CH3NH3)2[Ge(B4Og)] C2 pointed loops [1.47]
41 Ba3z[Ge2B7016(0OH)2](OH)(H20) Ce series of elliptical loop [1.48]
63301-4 Zbigniew Tylczyriski, Front. Phys. 14(6), 63301 (2019)
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Table 1 (Continued)

Anomaly of dielectric

No. Substance Symmetry Shape of P-E loop permittivity Ref.
42 (diisopropylammonium)sMnBry Iba2 pointed loops [1.49]
43  lithium sulphate monohydrate P2; without loop max of ¢ at 74 °C [1.50]
44  L-valine hydrobromide P2, without loop small max of ¢ at 120 °C [I.51]
45  L-histidinium dihydrogen arsenate orthoarsenic P2 elliptical loops small max of ¢’ at 307 K [1.52]
46 i(jlyiolinium tartrate P24 elliptical loop small max of &’ at 45 °C [1.53]
[1.54]

47  4-aminopyridinium hydrogen maleate P2 elliptical loop [1.55]
48 Cs4HgeClyNgNizO34 P2 pointed loop [1.56]
49  bis(imidazolium) L-tartrate P2 unsaturated loops [1.57]
50  glycine phosphite P2 elliptical loop [1.58]
glycine phosphite - doped Ce31, Nd3+, La3+ at ferro-phase elliptical loops [1.58]
glycine phosphite - doped Zn?*, Mg2t, Cd?+ elliptical loops [1.59]

51 N, N-dimethylurea picrate monoclinic without loop small max of & at 323 K [1.60]
]

52  L-alanine 2-furoic acid P1
in fact 2-furoic acid

without loop small max of ¢’ at 318 K [I.61

53  lithium nitrate monohydrate oxalate P1 elliptical loop small max of ¢’ at 33 °C [1.62]
such crystal does not exist

54  PbPt(I03)6(H20) R3 elliptical loop [1.63]

55  5,5'-dimethyl-2, 2’-bipyridine: bromanilic acid P1 or P1 pointed loop max of ¢’ at 253 K [1.64]
co-crystal below 253 K

56  L-cystine hydrochloride C2 pointed loop [1.65]

57 L-arginine 4-nitrophenolate 4-nitrophenol dehy- P2; pointed loop [1.66]
drate

58 diammonium dibromodichlorinate Ca-doped di- tetragonal or- pointed loop max of €’ at 433 K [1.67]

ammonium dibromodichlorinate Zn-doped thorhombic pointed loop max of ¢’ at 423 K

Part II

Table 2 False or unconfirmed ferroelectric properties in polycrystalline ceramics.

No. Substance Symmetry Shape of P-E loop Ref.
1 hydroxyapatite Caio(PO4)6(OH)2 + zCe (xz = 0.2, 0.3, 0.4, 0.5) P63/m elliptical loops [II.1]
2 hydroxyapatite Cai10(PO4)s(OH)2 + zSr (z = 0.2, 0.3, 0.4, 0.5) P63/m elliptical loops [11.2]
3 hydroxyapatite Cai9(PO4)s(OH)2 — zLa (z = 0.1, 0.2, 0.3, 0.4, P63/m elliptical loops [11.3]
0.5
4 Ba])Bigg(Bigf;Nbgfg)Og, R3 series of elliptical loops [11.4]
5 BizPbaNboO11Cl P4/mmm without loop [I1.5]
at RT max of €’ at 683 K
6 MnTeMoOg P212124 narrow pointed loop [11.6]
7  CnpH2p41NH3—SraNbsOig (n =1+ 6) P212121 elliptical loops [I1.7]
8  NaNbOs3 Pbma series of pointed loops [11.8]
Nag.gLig.1 NbO3 Pbma series of pointed loops
9 NigNbsOg Pbnm narrow pointed loops [11.9]
10 BaSni—;Te,O3 (z =0, 0.05, 0.10, 0.15) Fm3m narrow pointed loops [I1.10]
11  NagPbsSmosWsTigy NbsO3g C222 narrow pointed loop [II.11]
12 NagPbaNdaWsTig V4039 C222 elliptical loop [11.12]
13  Na(Ta;—Nb;)O3 (x = 0.2, 0.4, 0.6, 0.8) Pbcm pointed loops [I1.13]
14  FeTiTaOg P45 /mnm elliptical loop [11.14]
15 NagPbsLasWsTigNbsO3z9 orthorhombic pointed loop [II.15]
16  CaBi2NbsOg + zMnCO3 (z = 0, 0.125, 0.25, 0.375, 0.5) orthorhombic pointed loop [11.16]
17  PraTizO7 P2, pointed loops [11.17]
18 BasSmFe; 5Nbg. 5030 P4bm series of pointed loops [11.18]
19  BigFe4TizO24 (z = 0.1, 0.2, 0.3, 0.4) F2mm pointed loops [11.19]
63301-5 Zbigniew Tylczyriski, Front. Phys. 14(6), 63301 (2019)
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Table 2 (Continued)

No. Substance Symmetry Shape of P-E loop Ref.

20 NagPbsEuaW2TigX4030 (X = Nb, Ta) Cmm?2 pointed loops [I1.20]

21  BiygTizO12 orthorhombic narrow pointed loop [I1.21]

22 (1—x)BaZro.025Tip.97503—(z)BiFeO3 (z = 0.1, 0.2, 0.3, 0.4) orthorhombic pointed loops [11.22]

23 Cuz2[Mo(CN)g]-8H20 Coov after application narrow pointed loop below [I1.23]
nearly amorphous structure of electric field 150 K

24 (60—z) SiO2-15Ca0-10A1203-5TiO2—(10+z)Nag O amorphous narrow pointed loops [I1.24]
(z =0, 5%, 10%, 15%)

25 RbBiNboO7 P2iam elliptical loop [I1.25]

26 AgMng.04Nbg.9603 orthorhombic pointed loop [11.26]
AgWy.04Nbg 9603 pointed loop
AgNbOs3s pointed loop

27 BaCuy/3Nby /303 P4mm elliptical loop [I1.27]

28  Ba(Cd;/3Nby/3)03 perovskite structure  series of elliptical loops [11.28]

29  SryProTisNbgOs3q tetragonal pointed loop [I1.29]

30  0.97Bio.5(Nag.80—zLizKo.20)0.5TiO3-0.03CaZrO3 rhombohedral elliptical loops [I1.30]
(z =0, 0.02, 0.04, 0.06, 0.08, 0.10)

31  CaBiaNb2Og + zMnCOs3 (z = 0, 0.25%, 0.375%, 0.50%) A2jam pointed loops [11.31]

32 Bi2VOs5 mm2 narrow pointed loop [11.32]

33  Lag.o5Lio.s5NbOg R3c pointed loop [11.33]

34  Big.5Nag.5TiO3-Bag.945r0.06 (Sn0.08 Tio.92)O3 rhombohedral pointed loops [11.34]
(z = 0.00, 0.02, 0.04, 0.06, 0.08)

35 PLZT 9/65/35 + zBi203/CuO (z =0, 0.25%, 0.5%, 1.0%) perovskite structure  elliptical loops [11.35]

36 BasSrSmTizV7O3sg orthorhombic narrow pointed loop [11.36]
Ba4SrDyTizV7030 orthorhombic narrow pointed loop

37 BaszSra2DyTizV7O3sp orthorhombic narrow pointed loop [11.37]

38 Naj/pY;/,TiO3 orthorhombic pointed loop [11.38]

39 KCagNbsO15 orthorhombic narrow pointed loop [I1.39]

40 BiygTizO12 B2cb narrow pointed loops [11.40]
using urea, glycine and dextrose as fuel

41  (1-x)CaBiaNbaOg—zNag.5Bia.5sNbaOg (=0, 0.2, 0.4, 0.6, 0.8, 1.0) A2;am pointed loops [I1.41]

42  CagTizO7 Ccm2; narrow pointed loops [11.42]
Caz.85Nag.15Ti2O7

43 Bi(Fegp.9Lag.1)O3 orthorhombic elliptical loop [I1.43]

44  Bi2LaTiVOg orthorhombic elliptical loop [11.44]

45  (55—x)SiO2:2Fe203:1A1503:6.3Ca0:0.2Sb203:13B203:4.5Ba0: glass narrow pointed loops [11.45]

20NasO (z = 0, 5 mol%, 10 mol%, 15 mol%, 20 mol%, 25 mol%)
Multiferroic ceramics

46  GdFe;—,Cr,O3 (x = 0.1, 0.3, 0.5, 0.7, 0.9) Pbnm pointed loops [I1.46]
47  Bip.9Gdp.1Fe1—,Tiz O3 (z = 0.05) Pnma pointed loop [11.47]
48  BigFey(1_5)Co4—109 (z = 0, 0.005, 0.01, 0.015, 0.02) Pbam pointed loops [11.48]
49  SmFeO3 — doped Er3+t Pnma pointed loops [11.49]
50 BiFeOs R3c pointed loop [I1.50]
Big.g25Pbo.175FeO3 P4/mmm pointed loop
Big.725Lag.1Pbo.175FeO3 P4/mmm pointed loop
51 Big.gErg.oFeOs Ibmm narrow pointed loop [I1.51]
Big.gErg.2Fep.9Co00.103 Ibmm narrow pointed loop
Big.gErg.2Feg.9Mng.1 03 Ibmm elliptical loop
52  Baj_;Gd;zCogzFei2_,019 (z =0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6) P63/mmc elliptical loops [11.52]
53  Biij_gLagFeOs (z =0, 0.05, 0.10, 0.15, 0.20) C222 elliptical loop at 800 °C [I1.53]
54  Big.gLag.2Feg 9Mng. 103 C222 elliptical loops [I1.54]
55  Y0.1Co1.90MnOy Fd3m pointed loop [I1.55]
56  Sr3CooFeg 041 P63/mmc series of pointed loops [11.56]
57 BigFesOg Pbam series of pointed loops [11.57]
58  BisFey(1_4)Ti4z09 (z = 0, 0.04, 0.08, 0.15, 0.2) Pbam series of pointed loops [I1.58]

63301-6 Zbigniew Tylczyriski, Front. Phys. 14(6), 63301 (2019)
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Table 2 (Continued)

No. Substance Symmetry Shape of P-E loop Ref.
59  0.5Ba(Zrg.2Tip.8)03-0.5(Bag.7Cag.3)TiO3—CoFeaO4 P4/mmm narrow elliptical loops [11.59]
0.5Ba(Zrp.2Tio.8)03-0.5(Bag.7Cag.3) TiO3—Co(Fei.5Alg.5)O4 P4/mmm narrow elliptical loops
60 0.5(BiFeO3)-0.1(PrFeO3)—-0.1(DyFeO3)-0.3(BaTiO3) R3c pointed loop [I1.60]
0.45(BiFe03)-0.075(PrFeO3)-0.025(DyFeO3)-0.45(BaTiO3) R3c pointed loop
0.45(BiFe03)—0.1(PrFeO3)-0.45(BaTiO3) Pm3m pointed loop
0.4(BiFeO3)-0.1(PrFeO3)-0.1(DyFeO3)-0.4(BaTiO3) Pm3m pointed loop
61 Bij—;TbzFeO3 (z = 0.05, 0.10) R3c narrow pointed loops [I1.61]
Bii—4Tb;FeOs (z = 0.15) Pnma narrow pointed loop
62  BisFey(1_4)CrazOg (z = 0, 0.02, 0.04, 0.08) Pbam elliptical loops [I1.62]
63 YFei_oMn;O3 (z =0.1, 0.2, 0.4) Pnma narrow pointed loops [I1.63]
at 153 and 123 K
64 DyMnOsgs Pbnm pointed loops [11.64]
65 Eui_zY,MnO3z (x =0.2,0.3, 0.5) Pbnm narrow pointed loops [I1.65]
66 Bix(Fei_5Alz)409 (z =0, 0.05, 0.10, 0.15, 0.20, 0.25) Pbnm series of pointed loops [11.66]
67 Laj_4Dy;Fe;_4O3 (xz/y = 0.1) Pbmn pointed loops [11.67]
68 Hog.9Cag.1Mng.9Co.103 Pbnm pointed loops [11.68]
69 Big.gGdg.2FeOs Pnam pointed loop [11.69]
70  Big.9Smg.1FeO3 R3c series of elliptical loops [11.70]
Big.9Smg.1Fe;_yCoy, O3 (y = 0.02, 0.04, 0.06, 0.08) Pnma series of elliptical loops
71  BaTig.95—Hfp.05C0,03 (z = 0.05, 0.1) P4mm elliptical loops [I1.71]
BaTig.gHfp.05Co, O3 P63/mmec elliptical loop
72 Bi1—y(Sry2Pby/)2FeO3 (z = 0.1, 0.18) R3c elliptical loops [I1.72]
Bi1—z(Sry/9Pby /2)2FeO3 (x = 0.2, 0.30) Pm3m
73 Fe1.95Gdg.0503+NiO Fd3m narrow pointed loops [I1.73]
74  Co1.25Fe1. 7504 Fd3m pointed loops [11.74]
75 (2)YFeO3—(1-x)Y3Fe5012 (xz = 0.0, 0.25, 0.50, 0.75, 1.0) Ta3d series of elliptical loops [I1.75]
76 SroTiMnOsg I4/m series of pointed loops [11.76]
77  BasYMn3_,;0175-5 (x =0.05, 0.1, 0.2) R3m elliptical loops [11.77]
78  Nd2CoMnOg P2;/n narrow elliptical loop [11.78]
79  LaaNiMnOs Pbnm series of pointed loops [I1.79]
80 LaFeOs, Pbnm pointed loop [11.80,
Lag.gsGdg.2Feq.97Nbg 0303 Pbnm pointed loop H.SH
81 Bii—zGdzMn2Os5 (z = 0.00, 0.04, 0.08, 0.12) Pbam series of elliptical loops [11.82]
82 Smj_,CazFeO3 (z =0, 0.25, 0.5, 0.75, 1.0) Pbnm pointed loops [11.83]
83  BiaFey(1_z)C04209 (x =0, 0.005, 0.01, 0.015, 0.02) Pbam pointed loops [11.84]
84 YCr1—,TizO3 (z = 0.0, 0.01, 0.03, 0.05, 0.10) Pnma series of pointed loops [11.85]
85 Nii—;A;TiO3 (A = Mn, Fe, Co; z =0, 0.1) R3m pointed loops [11.86]
Ni;_zA;TiO3 (A = Cu, Zn; z = 0.05)
86 CoFex_;BizO4 (z =0, 0.05, 0.1, 0.5, 1.0) Fd3m elliptical loops [11.87]
87 Lag.9Tbg.1FeOs Pbnm series of pointed loops [11.88]
LaFeOs3 Pbnm series of pointed loops
88 BaTii—_zFe;O03 (z =0, 0.1, 0.2, 0.3); P4mm narrow pointed loops ellip- [I1.89]
BaTij—zFe; O3 (z = 0.4, 0.5) coexistence tical loops
63 /mmec and P4mm
89  0.5Ba(Zrg.2Tio.8)03-0.5(Bag.7Cag.3)TiO3-CoFeaO4 coexistence pointed loop [11.90]
4/mmm and spinel
90 0.9Nag.5Big.5TiO3+0.1BaFe;2019 coexistence pointed loops [11.91]
63 /mmm and Cc
91  0.1Nig.8Zng.2Fe204+0.9Pb; _3, /9LazZro.65Ti0.3503 coexistence pointed loops [11.92]
(z =0, 0.01, 0.02, 0.03) Fm3d and R3c
92 mCOO_gNi0A2F6204+(1727)Pb0A99625La0,0025Zr0‘55TioA4503 coexistence elliptical loops [11.93]
(z = 0.05, 0.10, 0.15) Fm3d and P4mm
93  (1—2)Pb(Zro.52Tip.48)O03 — ()CoFeaOy4 coexistence pointed loops [11.94]
(z = 0.20, 0.35, 0.50) Fm3d and P4mm
94  Bip.gCag.2Fe1_zNb;O3 (z = 0.00, 0.05, 0.07, 0.10) coexistence pointed loops [11.95]
Pbnm and R3c
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95 Bag.g5Cag.15%r0.1Tig.9O3—CoFeaO4 coxistence elliptical loops [11.96]
Fm3d and P4mm
96  0.20(Co1—zZngFes_yMnyO4)-0.80(Pbg.70Cap.30TiO3) coexistence elliptical loops [11.97]
(z=04,y=0); (z=0,y=0.2); (x =04, y=0.2) Fm3d and P4mm
97  0.75BiFe03-0.25BaTiO3 coexistence series of elliptical loops [I1.98]
Fm3d and R3c
98  (1—xz)CoFe204+(z)BaTiO3 coexistence elliptical loops [I1.99]
(z =0.25, 0.5, 0.75, 1) Fd3m and P4mm
99  (x)NiFexO4—(1—z)BaTiOs3 coexistence narrow pointed loops [I1.100]
(z =0.1, 0.2, 0.3, 0.4, 0.5, 0.6) Fm3d and P4mm
100 (x)NiFepO4—(1—z)BaTiOg3 coexistence narrow pointed loops [I1.101]
(x=0.1, 0.2, 0.3, 0.4, 0.5, 0.6) Fd3m and P4mm
101 (1—2)Pb(Zro.52Tip.48)O3—(x)CoFe2 04 coexistence pointed loops [11.102]
(z = 0.10, 0.20, 0.30, 0.40) Fd3m and P4mm
102 (1—z)BaTiO3—(z)CoFe1.8Zng.204 coexistence elliptical loops [11.103]
(z = 0.10, 0.20, 0.30, 0.40) Fd3m and P4mm
103 (x)BaTiO3—(1—x)Nig.2Cug.2Zng.¢Fe1.9604 coexistence pointed loops [11.104]
(z =10.1, 0.5, 0.9) Fd3m and P4mm
104 (BaTiOs3)o0.70(Lio.3Zng.4Fe2.304)0.30 coexistence series of pointed loops [11.105]
Fd3m and P4mm
105 (x)NiFeoO4—(1—2)Pb(Zrg.58Tio.42)O03 coexistence elliptical loops [11.106]
(x=0.2,0.3, 04, 0.5) Fd3m and R3m
106 (1—z)BaTig.9Zro.103—(z)Lip.5Fe2.504 coexistence elliptical loops [I1.107]
(z =0, 0.05, 0.1, 0.15) cubic and tetragonal
107 (1—z)BiFeO3—zNiFe2O3 (z = 0.01, 0.02, 0.03) cubic spinel elliptical loops [11.108]
(1—z)BiFeO3—zNiFe2 04 (z = 0.01, 0.02, 0.03) cubic spinel elliptical loops
108 (1—=x)Bigp.g5Lag.15FeO3—(z)CoFea Oy coexistence pointed loops [I1.109]
(z = 0.10, 0.20, 0.30, 0.40, 0.50) Pbnm and R3¢
109 (Bigp.86Smo.14)(Fe1—4Tiz )O3 coexistence series pointed loops [I1.110]
(z =0, 0.005, 0.010) Pbam and R3c
110 CoFe2Oy, Fd3m elliptical loop [II.111]
CoFez04-10%BaTiOz; CoFex04-30%BaTiO3 coexistence narrow pointed loop
cubic and tetragonal
111  (1—x)GaFeO3—(x)Cop.5Zng.5Fea Oy coexistence poined loops [I1.112]
(z =0.0, 0.1, 0.2) Fd3m and Pc21n
112 0.1Nig.gZng.oFes O470.9Pb1731/2 Smy Zrg.¢5Tig.3503 coexistence pointed loops [11.113]
(z =0, 0.01, 0.02, 0.03) cubic spinel and
rhombohedral
113 Nio,5Zn0_5F€2O47Pb(Zr0_53TiO.47)O3 coexistence elliptical loop [11.114]
cubic spinel and
tetragonal perovskite
114 Bii1_zSm;FeOs coexistence pointed loops [I1.115]
(z = 0.00, 0.05, 0.10, 0.15) Pnma and R3c
115  (1-2)Cog.8Cug.2Fe204—(x)Bag.6Srg.4TiO3 coexistence pointed loops [I1.116]
(x =0, 0.4, 0.45, 0.475, 0.5, 0.525, 0.55, 1) cubic spinel and
tetragonal
116 (1—z)PZT—(x)NiFe1.9Co00.0204—_s5 (z = 0.1, 0.2, 0.3) coexistence pointed loops [I1.117]
cubic spinel and
tetragonal
117  xNig.7Zng.3Fe204—(1—2)BaTiOs3 coexistence pointed loops [11.118]
(x=0.1, 0.3, 0.5, 0.7, 09) cubic spinel and
tetragonal
118  BiFe1—zHf(3/4),03 (z = 0, 0.05, 0.10, 0.15, 0.20) cubic perovskite pointed loops [I1.119]
119  Sri—zFezTi1.05—yO3 (x =0.1,0.2; y =0, 0.1, 0.2) cubic perovskite elliptical loops [I1.120]
120 Bij_,LazFeOs coexistence pointed loops [I1.121]
(zx =0.0, 0.2, 04, 0.6, 0.8, 1.0) R3m and Pbnm
121 BaTii—zFe;O3 (z =0, 0.01, 0.04, 0.07, 0.12) coexistence series of narrow pointed [I1.122]
tetragonal and loops
hexagonal
122 Big.9Eug.1FeOs perovskite structures narrow pointed loops [11.123]
Big.9Gdg.1FeO3s
Big.9Eu0.05Gdo.05FeO3
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123 0.7(Bip.5Nag.5)1—2Ba; TiO3-0.3NiFe2O4 coexistence narrow pointed loops [11.124]
(z = 0.02, 0.04, 0.06, 0.08, 0.1, 0.12) perovskite and spinel
structures
124 BaMgF4:zMn (z = 0%, 6%, 8%, 12%) Cmc2; elliptical loops [I1.125]
125 KBiFe2Os5 P2icn series of pointed loops [11.126]
126  ErMnOsg P6scm series of elliptical loops [11.127]
127 TmMnO3 P6scm series of elliptical loops [11.128]
128 0.6BiFeO3-0.4(Bip.5Ko.5)TiO3 P4mm elliptical loops [11.129]
129 Bag.9sBio.02Tio.95Fe0.0503 P4mm pointed loop [11.130]
130 (1—=x)(Big.5Nag.5)TiO3_;—CoFe204 (z = 0.005, 0.01, 0.02) rhombohedral pointed loops [11.131]
131  Sri—zMn2NigzFe 011 (x =0, 0.1, 0.2, 0.3) hexagonal pointed loops [11.132]
132 (1-=)BiFeO3—(x)Ba(Cu;/3Nby,3)O3 coexistence narrow pointed loops [11.133]
(z = 0.025, 0.075, 0.10, 0.20) tetragonal and
rhombohedral
133 (1—z)BiFeO3—(z)(Big.5Nag.5)TiO3 (z =0, 0.3, 0.4) rhombohedral series of pointed loops [I1.134]
134 0.7Nao'5Bio'5T10370.2Ba0,925Nd0‘05TiO370.1BiFeO3 rhombohedral narrow pointed IOOPS [11.135]
0.7Nag.5Bip.5TiO3-0.1Bag.925Ndg.05 TiO3-0.2BiFeO3
135 Bigp.80—xBag.2oHoLFeO3 coexistence narrow pointed loops [11.136]
(z = 0.0, 0.05, 0.10, 0.15, 0.20) R3c and P1
136 BiFe;_;NizO3 (z =0, 0.01, 0.02, 0.03) R3c elliptical loops [11.137]
137 BiFeOs— hydrothermal & hydroevaporated samples R3c elliptical loops [11.138]
138 (Bip.9Lag.1)FeO3—Pb(Feq.5Nbg.5)O3 R3c pointed loops [11.139]
139 Big.sREg.2FeO3, RE = La, Nd, Dy R3c pointed loops [11.140]
140 Biy_;LazFe;_yNiyO3 (z =0, 0.1; y = 0, 0.05) R3c elliptical loops [11.141]
141 AgAlp.02Cro.9852 R3m pointed loops [11.142]
142 Bij—,Ba,FeO3 (z = 0.1, 0.2, 0.3) R3c elliptical loops [11.143]
143 Bij—;Ba,FeOs3 (z = 0.1, 0.2) R3c elliptical loops [11.144]
144 (Bii—gzNag)(Fei—4Nbz)O3 (z = 0.1, 0.3, 0.5) R3c narrow pointed loops [11.145]
145 (1—z)BiFeO3—(x)SrTiOs (z =0, 0.2, 0.3, 0.4, 0.6) R3c elliptical loops [11.146]
146 BiFeOs R3c series of pointed loops [I1.147-
11.151]
147  Bii—zYzFei1_yZryO3 (z = 0.05, 0.1, 0.15; y = 0.05) R3c narrow pointed loops [I1.152]
148 Big.gDyo.2Fe; 4 Tiy O3 (y = 0.02) R3c pointed loop [I1.153]
149 BiFe;O3 (z = 0.8, 1.0, 1.2) R3c elliptical loops [I1.154]
150 Bi1.05—¢DyzFeO3 (z =0, 0.05. 0.1) R3c pointed loops [I1.155]
151  Bi1—4NdgFeg.96C00.0403 (z = 0.02, 0.05, 0.10, 0.15, 0.20) R3c elliptical loops [I1.156]
152  Big.95Eug.05FeO3 R3c narrow pointed loop [I1.157]
Big.95Bag.05FeO3 R3c narrow pointed loop
Big.g0Euo.05Bag.o5FeO3 R3c narrow pointed loop
153  Big.95Gdp.05FeO3 R3c elliptical loop [11.158]
Bi1_;GdzFeo.908Cug.0203 (z = 1%, 2%, 3%, 4%, 5%) R3c elliptical loop
154 0.7BiFeO3-0.3BaTiO3 R3c elliptical loop [11.159]
155 Bii_gEuzFeO3 (z =0, 0.01, 0.05, 0.10) R3c pointed loops [11.160]
156  0.5(BiLayFe;_,03)-0.5(PbZrO3) (x = 0.05, 0.10, 0.15, 0.20) R3c narrow pointed loops [II.161]
157 0.95BiFeO3-0.05BaTiO3 R3c pointed loop [11.162]
158 Bij—_gLagFeO3 (z = 0.0, 0.05, 0.10, 0.15, 0.20, 0.25) R3c elliptical loops [11.163]
159 Bij_,LazFeO3 (x = 0.05, 0.10, 0.15) R3c elliptical loops [II.164]
160 (1-z)BiFeO3—(z)BaTiO3 (z = 0, 0.10, 0.20, 0.25, 0.30) R3c pointed loops [I1.165]
161 Bii—4NdgFep.08Co0.0203 (z = 0.01, 0.02, 0.03, 0.04, 0.05, 0.06) R3c elliptical loops [11.166]
162 O.70BiFeOg—(:v)A’(an/QTil/2)037(0.307:1:)SrT103 R3c elliptical loops [11.167]
A’ = Bi, La; (z = 0.02, 0.04, 0.06)
163 (1—=z)BiFeO3—(z)SrTiO3 (z =0, 0.1, 0.2, 0.3, 0.4) R3c series of elliptical loops [II.168]
164 Bii—_4SrzFep.80Tio.2003 (z = 0.05, 0.10, 0.15) R3c pointed loops [11.169]
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165 (x)PbNiO3—(y)PbZrOs—(z—y)PbTiO3 (x=0.5; y=0.15, 0.25, 0.35) R3m elliptical loops [I1.170]
166 BiFei_;Zr;O3 (z = 0.00, 0.05, 0.10, 0.20, 0.30) R3c pointed loops [I1.171]
167 Big.95Mng.o5FeO3 R3c pointed loops [I1.172]
168 Bij_4PbzFeO3 (z = 0.03, 0.05, 0.07) R3c pointed loops [11.173]
169 Bij_gHozFeO3 (z =0, 0.05, 0.1) R3c pointed loops [I1.174]
170 Big.gLag.1FeOs; BiFeq.95Nig.0503; Big.gLao.1Fe.95Nig.0503 R3c pointed loops [I1.175]
171  Bigp.gBag.2Fe1—;Tiz O3 (x =0, 0.1, 0.2) R3c pointed loops [I1.176]
172  Bij_gTbgFe;_zMn;O3 (z = 0, 0.10, 0.15, 0.20) R3c pointed loops [11.177]
173  Bi;_;LazFe;_,Mn,O3 R3c elliptical loops [11.178]
(z =0, 0.05, 0.10, 0.15, 0,20, 0.25; 3 = 0, 0.5)
174 BiFeq.985C00.005T20.0103.01 R3c pointed loop [I1.179]
BiFe.98C00.01Ta0.0103.01 R3c
175 Bii_zBazFeO3 (x =0, 0.1, 0.2, 0.3) R3c narrow pointed loops [I1.180]
176 Bii_zZnzFe;_yNiyO3 (z = y = 0.025, 0.05, 0.075, 0.1) R3c pointed loops [11.181]
177  LiNbOs3 R3c pointed loop [I1.182]
178 BiFe;_;NizO3 (z =0, 0.05, 0.1, 0.15) R3c pointed loops [11.183]
179 Bij_,BayFeOs (z = 0.10, 0.15, 0.20, 0.25) R3c elliptical loops [I1.184]
180 Bii_4DyzFeo.08Cug.0203 (z = 1%, 2%, 3%, 4%, 5%) R3c series of elliptical loops [I1.185]
181 (1—=x)PbFep.5Nbg.503—(z)BiFeO3 (x = 0.0, 0.1, 0.2, 0.3, 0.4) R3c narrow pointed loops [I1.186]
182 o-Feq.6Gag.403 R3c pointed loops [11.187]
183 Bii—4PrzFeOs (z =0, 0.05, 0.10, 0.15, 0.20, 0.25) R3c elliptical loops [11.188]
184 (1—=z)BiFeO3—(z)Bag.8Sro.2TiO3 (x = 0.1, 0.2, 0.3) R3c elliptical loops [I1.189]
185 Bij_gEuzFeO3 (z =0, 0.01, 0.05, 0.10) R3c pointed loops [11.190]
186 BasYMnz_;Fe;O011.5_5 (z =0.05, 0.1, 0.2) R3m elliptical loop [11.191]
187 Big.9Ceq.1FeO3 R3c pointed loop [11.192]
BiFeg.9Zrg.103 R3c pointed loop
188 Bii—zSmgFe;_yTiyO3 (z,y = 0.00, 0.03, 0.06) R3c series of elliptical loops [I1.193]
189 (1—x)Nag.5Big.5TiO3—(2)Cog.75Zng.25Cro.2Fe1 804 R3c series of pointed loops [11.194]
(z = 0.0, 0.25, 0.5, 0.75, 1.0)
190 Big.95—zLao.o5 YzFe.95Tip.0503 (z = 0, 0.04, 0.06, 0.08, 0.10) R3c narrow pointed loops [11.195]
191 BiFe;_Ni;O3 (z =0, 0.01, 0.03, 0.05, 0.07) R3c series of pointed loops [I1.196]
192 BisTizCuO15s R3c series of elliptical loops [11.197]
BisTizsMnO15 R3c series of pointed loops
BisTi3NiOq5 R3c series of elliptical loops
Bi5sTizVOis5 perovskite structure series of elliptical loops
193  (1—x)BiFeO3—(x)BaTig.95(Ybo.5Nbg.5)0.0503 (x = 0.1, 0.2, 0.3) P4mm elliptical loops [11.198]
194 PbTii—zFe;O3 (z = 0.03, 0.5) P4mm series of elliptical loops [I1.199]
195 (Bai—zGd)(Tii—¢Fe;)O3 (x = 0.1, 0.2, 0.3, 0.4, 0.5) P4mm elliptical loops [I1.200]
196 Bij_yPbgFeOs (z = 0, 0.05, 0.10, 0.15, 0.20, 0.25, 0.30) R3c elliptical loops [I1.201]
197 Bii_;SmgFe;_,TiyO3 (z,y = 0.00, 0.03, 0.06) R3c series of narrow pointed [I1.202]
loops
198 Bii_;Gd;FeO3 (z = 0.05, 0.10) R3c narrow elliptical loops [I1.203]
Bij_;GdzFeO3 (z = 0.05) R3c elliptical loops [I1.204]
Bi1_4GdzFeO3 (z = 0.1, 0.15, 0.2) Pn2ia elliptical loops
199 SmFeO3 Pna2; pointed loop [I1.205]
200 AgNbO3+zTiO2 (z = 0.01, 0.02, 0.03, 0.04) Pmc2; pointed loops [11.206]
201 BaMgi_oMn,F4 (z =0, 0.03, 0.05, 0.07) Cmc2; elliptical loops [11.207]
202 SmBigFeq.5Co0.5TizO015 A27am pointed loops [11.208]
203 BisTizFeO15 A21am pointed loop [I1.209]
Big.25Lag.75 TizFeO15 pointed loop
204 Bis_gLazTigFeg.5Co0.5015 (x =0, 0.25, 0.5, 0.75, 1.0) F2mm elliptical loops [11.210]
205 Bii—zNdgFei_yCoyO3 (xz =0, 0.10; y = 0, 0.10) P1 pointed loops [I1.211]
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206 (Big.gLag.1)FeOs coexistence pointed loop [11.212]
0.8(Bip.9Lag.1)FeOs—0.2Ba(Fep.5Nbg.5)O3 rhombohedral and pointed loop
0.5(Bip.9Lag.1)FeOs—0.5Ba(Fep.5Nbg.5)O3 monoclinic
207 (1—=z)Bag.99Cap.01Zro.02Ti0.08 03—(z)BiFeO3 coexistence pointed loop [I1.213]
(z = 0.00, 0.05, 0.10, 0.15) tetragonal and
rhombohedral
208 KBiFe2Os5 orthorhombic series of narrow pointed [11.214]
loops
209 (Bio.5Ko.5)(Feg.5Tag.5)03 hexagonal pointed loop [I1.215]
210 Baj_zSryTiO3-Lag.67Sro.33MnO3 (z = 0.20, 0.25, 0.30) rhombohedral narrow pointed loops [11.216]
211 (x)BaZro.52Tio.4803—(1—2)BiFeOs3 [11.217)
(x =0.2,0.3) rhombohedral narrow pointed loops
(z =0.5) tetragonal narrow pointed loop
212 BasLisTi2aNbsOsg tetragonal elliptical loop [11.218]
213 Big.75Bag.25Fe1—2Niz O3 (z = 0, 0.025) tetragonal pointed loops [I1.219]
214  (0.45Big.9Lag.1FeO3-0.55C00.5Nig.5 Feo O4)—(z)BaTiO3 coexistence narrow pointed loops [11.220]
(z =0, 0.1, 0.15, 0.20) tetragonal and
orthorhombic
215 (0.75—$)BiFeO370.25BaTiO3f(aﬁ)Bio_5(Nao'8K0_2)0,5T103 + 1 mol% orthorhombic pointed loops [11.221]
MnO; (z =0, 0.02, 0.04, 0.06, 0.08) perovskite
216 (Bii—gNagz) (Fe1—zNb;)O3 (z = 0.1, 0.2, 0.3) rhombohedral pointed loops [11.222]
217 Bii—;BazFeO3 (z = 0.05, 0.1) rhombohedral elliptical loops [11.223]
Bii—zBagFe1_;Nb;O3 (z = 0.05, 0.1) rhombohedral elliptical loops
218 (z)CoFe204—(1—z)BaTiO3 (z = 0.25, 0.5, 0.75, 1) perovskite structure  elliptical loops [II1.224]
219  (Sby/oNay/5)(Fey/3W1/3)03 orthorhombic elliptical loop [11.225]
220 Dyz—oFe; 03 (x = 0.7+ 1.5) orthorhombic elliptical loops [I1.226]
221 (Lay/oLiy /o) (Feq/2V1/2)O0s orthorhombic elliptical loop [I1.227]
222 (LaLi);/o(Fey/3Moq/3)O3 orthorhombic elliptical loop [11.228]
223 0.8BaTiO3-0.2BaFe12019 tetragonal elliptical loop [11.229]
224 PboFesO5 monoclinic series of pointed loops [11.230]
225 BaFe12019 hexagonal elliptical loop [11.231]
226 SrFe12019 hexagonal elliptical loop [I1.232]
227 Bag.5Sr0.5Ti1—2Fe; 03 (z = 0.1, 0.4) tetragonal pointed loops [11.233]
228 BiyTis—zMg, 012 (z = 0.2, 0.4, 0.6) orthorhombic pointed loops [11.234]
229 BizTiVOyg orthorhombic pointed loops [I1.235]
230 BizFesO9g rhombohedral pointed loops [I1.236]
BigsFeO3sg rhombohedral pointed loops
BiggFe2O72 rhombohedral pointed loops
231 BigTiz—z(Nbg.5Fep.5)2012 (x = 0.5, 0.8, 1.0, 1.5, 2.0) orthorhombic pointed loops [11.237]
232 YCrOs orthorhombic series of pointed loops [I1.238]
233  (100—z)Nag.5Bigp.5 TiO3—(z)MnFe2O4 (x = 50, 70, 90) rhombohedral series of pointed loops [I1.239]
234  Y1.8Feg.203 tetragonal series of pointed loops [11.240]
235 (Pb1_zBio.5:La0.52)(FezTii—4)O0s (xz = 0.1, 0.3, 0.5, 0.7) coexistence narrow pointed loops [I1.241]
rhombohedral and
tetragonal
236 LaFeOgs perovskite structures  series of pointed loops [I1.242]
Laj_zZngFeO3 (z = 0.10, 0.30)
237 Bii—zBazFeO3 (z = 0.10, 0.15) perovskite structure  narrow of pointed loops [11.243]
238 (1—z)Bag.9Sro.1Zro.1Tip.9O3—(2)CoFea Oy P4mm elliptical loops [11.244]
(z = 0.0, 0.05, 0.10, 0.20, 0.30)
239 BasCaTiz—5CuzNbgOgz0 (z = 0.00, 0.02, 0.04, 0.06, 0.08) P4bm elliptical loops [I1.245]
240 0.70Big.90Cag.10FeO3-0.30PbTiO3 coexistence pointed loops [11.246]
R3c and P4mm
241 Big.gBag.oFeg.sMng.2O3 R3c pointed loop [114247]
242 Bii_,PbyFeOs (z = 0, 0.05, 0.10, 0.15, 0.20, 0.25, 0.30) R3c elliptical loops [11.248]
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243  Big(Ti1Fe2)O12_5 Blal elliptical loops [11.249]
244 (Biz.15Ndo.85)(Tiz2Feq.5Co00.5)012—5 orthorhombic series of poined loops [I1.250]
245 BigFegTizO27 orthorhombic narrow pointed loop [11.251]
246 (Baj_5Gd)(Tii—Fe,)Os (x = 0.2, 0.3, 0.4, 0.5) tetragonal elliptical loops [I1.252]
247 Bi(Cdo.45Ti0.45Fe0.10)03 orthorhombic series of elliptical loops [11.253]
248 Ms3_5(NHy),CrOs (M = Na, K, Rb, Cs) Pmc2, without loop [11.254]
(NH4)3CrOsg Pmc2; small max of €’ at 250 K [I1.255]
249 Bi(Fe1—,Tiz)O3 (= = 0.005, 0.01, 0.015) R3c pointed loops [I1.256]
250 Bi3.25La0‘75T130127(L30_7Sr0‘3)Mn03 A21am pointed 100pS [11.257]
251 Bis_gLazFeq.5Co00.5TizO15 (x =0, 0.25, 0.5, 0.75, 1.0) F2mm pointed loops [11.258]
252 BagYFeNb4Oq5 P4bm narrow pointed loop [11.259]
253  YMng.gFeg 203 P63cm narrow pointed loop [11.260]
254 BiFeO3 R3c elliptical loops [I1.261]
255 Bij_gLayFeOs (z = 0.0, 0.05, 0.10, 0.15, 0.20, 0.25) R3c elliptical loops [I1.262]
256  0.75BiFeO3-0.25BaTiO3 (La, K=0.5 mol%, 1 mol%, 3 mol%, rhombohedral pointed loops [11.263]
5 mol%)
257 Bii_gEr,FeOs (z = 0.00, 0.05, 0.10, 0.15, 0.20) R3c pointed loops [11.264]
258 Big.9Prg.1FeO3 Big.9Prgp.1Feg.9Tip.103 R3c elliptical loops [11.265]
259 Big.95Eug.05Fe1-;TizO3 (z = 0, 0.05, 0.10, 0.15) R3c pointed loops [I1.266]
260 (1—z)BiFeO3—(z)Bag.7Cag.3TiO3 (x=0,20,0.225,0.25,0.275,0.30) perovskite structure  pointed loops [I1.267]
261 BiyNdTizFeq.7Nig.3015 perovskite structure elliptical loop [I1.268]
262 Big.gBag.oFeOg rhombohedral pointed loops [11.269]
Big.sBag.2Fep.95Cro.0503
Big.sBag.2Fe.9Cro.103
263  0.7Bij_;Eu,FeO3-0.3Big.5Nag.5TiO3 (z = 0, 0.025, 0.05, 0.1) rhombohedral pointed loops [I1.270]
264 BiFeOs3 R3c series of pointed loops [I1.271]
Bio.90Y0.10FeO3
Bio.95Y0.05FeO3
265 Big.9Prg.1FeOs rhombohedral pointed loops [I1.272]
BiFeq.9Tip.103
Big.9Pro.1Fe0.9Tip.103
Bio.9Pro.1Feq.95Ti0.05 03
266 BiFeOgs rhombohedral series of elliptical loops [I1.273]
Bio.95Ceo.05FeOs3, Big.g0Cep.10FeO3 rhombohedral
Bio.95Ceo.05Fe0.95 Mno.05 03, Bio.9oCeo.10Fe0.95Mno.0503 rhombohedral
267 Big.g5—zEug.055r:FeO3 (z = 0, 0.05, 0.10) rhombohedral pointed loops [11.274]
268  (BiLi)y /o (Fea/3W1/3)O03 orthorhombic elliptical loop [I1.275]
269 AlyGaj—_zFeO3 (x = 0.05, 0.10, 0.20) Pc21n pointed loops [11.276]
270 Big.g6Smg.14FeO3 R3c pointed loops [11.277]
Bio.865mo.14Fep.99FeOg
Big.s65mo.14Feg.9FeO3
271 BigFea_;Ni,TizO18 (x =0, 0.2, 0.4, 0.6, 0.8, 1) B2cb pointed loops [11.278]
272 BigFez—;Co,/oNi, /5 TizO18 (x =0, 0.2, 0.4, 0.6, 0.8, 1) B2cb series of pointed loops [11.279]
273  Bi7FeaCrTizOs1 A2iam series of pointed loops [I1.280]
274 (z)PbZro.52Tip.4803+(1-2)CoFe204 (x = 0.8, 0.9) tetragonal tetragonal pointed loops [I1.281]
(;r)PbZro,52Ti0<4gO3+(17x)Nio.7Zn0,3Fe204 (a: =0.8, 0.9) pointed loops
275 BiAlzFe1_,03 (z = 0.0, 0.025, 0.05, 0.075, 0.1) R3c pointed loops [11.282]
276  Bi(Coo.40Tio.40Fe0.20)03 ferrite structure series of pointed loops [11.283]
277 Bii—;Gd;FeO3 (x =0, 0.1, 0.2, 0.3) R3c and Pn2;a series of pointed loops [11.284]
278 Bii—zBazFeO3 (z = 0.0, 0.1, 0.2) R3c narrow pointed loops [I1.285]
279 Bi;_,GdyFe;_,Co,Os (z = 0.00, 0.05; y = 0.00, 0.05, 0.10) R3c elliptical loops [I1.286]
280 Biop.95Dyo.05Fe0.95T0.0503 (T = Cr, Mn, Ni) R3c pointed loops [11.287]
281 (1—z)Ba(Zrp.2Tio.s)O03—(z)Bag.7Cag.3FeTaO5 (z = 0.2, 0.25, 0.4) P4mm series of pointed loops [I1.288]
282 (Bigp.5Nag.5)(Nbo.5Feq.5)O3-PVDF (50%/50%) tetragonal structure  Pointed loop [I1.289]
283 Bag.2Cug.g_zLazFeaO4 (z = 0.2, 0.4, 0.6) cubic spinel structure narrow elliptical loops [11.290]
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284 Bij—;Ho,FeO3 (z = 0.00, 0.05, 0.10) R3c pointed loops [I1.291]
(z = 0.15, 0.18, 0.20) Pnma pointed loops
285 Big.sGdg.oFeg.95Tig.0503 Pnma elliptical loop [11.292]
286 Bi1—z(Cay/2Pby/)2FeOs (z =0.1) R3c elliptical loop [I1.293]
Bii1—z(Cay/2Pby/3)eFeO3 (z = 0.2, 0.3) Pm3m narrow pointed loops
287  (Nig.45Co00.2Zn0.35F204)1—+(Na-acetylacetonate) cubic spinel structure elliptical loops [I1.294]
(z =0, 0.2, 0.4, 0.6, 0.8, 1)
288 (PLZT)o.3(BiFeO3)o.7 cubic spinel structure pointed loop [I1.295]
289 BaAlz_25(Zng.5Si0.5)2:04 (z =0, 0.2, 0.4, 0.6, 0.8, 1.0) P63 series of narrow pointed [11.296]
loops
290 Big.g0Pro.20FeO3 R3c pointed loop [11.297]
Big.g0Y0.20FeO3 R3c pointed loop
291 BiFeOg (air and Ar annealed) rhombohedral elliptical loops [I1.298]
292  BiFeq.75Tig.2503 rhombohedral narrow pointed loop [I1.299]
293 BiFeg.5Tig.503 orthorhombic tetrag- pointed loops [11.300]
0.5BiFeq.5Tip.503-0.5PbTiO3 onal pointed loops
294 BigNbiy2,Fe;CozTi1—4209 (z = 0.0625) A2i1am pointed loop [11.301]
295 (1—z)BiFeO3—(z)PbTiO3 (z = 0.3, 0.4, 0.5, 0.6) coexistence pointed loops [I1.302]
monoclinic Cc and
tetragonal P4mm
296 Big.95Dy0.05Fe0.95Mng.0503, Big.g5sDyo.05Fe0.95Cro.0503 R3c pointed loops [11.303]
Bio.95Dy0.05Fe0.95 Mng.05—Nip.0503
Part 111
Table 3 False or unconfirmed ferroelectric properties in polymers.
No. Substance Symmetry Shape of P-E loop Ref.
1 {[CuflCuH(Etgdtc)gClg][Cun(Etgdtc)g]g(FeCL;)}n Pnam pointed loops [III.1]
Etodtc = diethyldithiocarbamate
2 Rbo.g2Mn[Fe(CN)g]o.04-Ha0 F222 pointed loop [I11.2]
rubidium manganese hexacyanoferrate
3  CoFe Prussian blue analogue/polyvinylidene fluoride Fm3m series of elliptical loops [ITL.3]
4 tetrathiafulvalene-pillar[5]quinine.dioxane P1(?7) elliptical loop [IT1.4]
5  N-dehydroabietyl-4-bromobenzamide P2 series of pointed loops [IT1.5]
6  [Ni(en)2pip][B506(OH)4]2 P2 series of pointed loops [ITL.6]
en = etylenediamine; pip = piperazine
7 (1Z,4Z)-2, 4-bis(trifluoromethyl)-5a, 6, 7, 8, 9, 9a-hexahydro-3H- C2 pointed loop [ITIL.7]
benzo[b][1, 4]diazepine
8  [Me2NH2][Cd2Nas(2,4-PYDC)4]-2H20 Fdd2 series of elliptical loops [IT1.8]
[Me2NH3][CdNa(OH-m-BDC)2(H20)2]-2H2 0 Pca2; series of pointed loops
2,4-PYDC = 2, 4-pyridinedicarboxylic acid
OH-m-BDC = 5-hydroxyi-sophthalic acid
9  [Hadbco]2-[Cl3]-[CuCl3(H20)2]-H2O Pna2; elliptical loop [ITL.9]
dbco = 1, 4-Diaza-bicyclo[2, 2, 2]octane
10 {[Cd(BDAC)]2-H20},, Cec2 pointed loop [I11.10]
BDAC = 1 _H-[2, 2_]biimidazoly-1-yl-acetic acid
11 {[Cu(4,4'-H2bpz)Br|-0.5H20}, Ima2 pointed loop [III.11]
4,4’-Habpz = 3,3, 5, 5 -tetramethyl-4, 4’ -bipyrazole
12 [Zn2(mtz)-(nic)2(OH)],-0.5nH20 Cec2 series of pointed loops [I11.12]
[Zn(phtz)(nic)]2n Pc series of pointed loops
mtz = 5-methyltetrazole
phtz = 5-phenyltetrazole
nic = nicotinic acid
13 [Ag8(L)4](NO3)8-4H,0 Fdd2 pointed loop [IT1.13]
L = bis(3, 5-bis((1H-imidazol-1-yl)methyl)-2, 4, 6-trimethylphenyl)
methane
14 [Co(pmtz)(p1,3-N3)(H20)]n Aba2 series of pointed loops [I11.14]

pmtz = 5-(pyrimidyl)tetrazolate
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15 [Cd(trtr)2]n Fdd2 series of pointed loops [I11.15]
trtr = 3-(1, 2, 4-triazole-4-yl)-1H-1, 2, 4-triazole

16  [Cu(CgH404)(C3HaN2)2]n Pna2; series of pointed loops [I11.16]
copper—(o-phthalate)

17 [Cd(L-N3)2(H20)2]n Aba2 series of narrow pointed [II1.17]
L = trans-2, 3-dihydro-2-(4’-pyridyl)-3-(3"'-cyanophenyl) loops
benzole]indole

18  Cd(imazethapyr)s Fdd2 pointed loops [ITI.18]

19  [Cugs(4,4’-bipyridine)s]2[H2SiW11Os9]-5H20 Pca2; narrow pointed loop [I11.19]

20  [m-R-benzylidene-1-aminopyridinium|[Pbls] P63 series of pointed loops [I11.20]
R =F, Cl, Br, NO2, CN [III.21]

21  [m-NOg2-Bz-1-APy]|[Pbl3] P63 series of pointed loops [I11.22]
[m-F-Bz-1-APy][PbI3] P63 series of pointed loops
[m-Cl-Bz-1-APy]|[PbI3] P63 series of pointed loops
[m-Br-Bz-1-APy][PbI3] P63 series of pointed loops
Bz-1-APy = benzylidene-1-aminopyridinium

22 {[Zn(TBPR)-0.25(HCI04](0.25HCIO)}, P4 pointed loop [111.23]
TBPR = (S)-N-2-tetrazoylbenzylproline max of & at 250 K

23 olefin-copper P44 pointed loop [II1.24]
N, N’,N”-(2,4, 6-trimethyl-benzene-1, 3, 5-
triyl)tris(methylene)tris(N-allylpropen-amine)-[CusBr7]

24 2-pyridyl carboxylic acid — ZnBra R3 narrow pointed loop [I11.25]

25  (CH3NH3)12{Cul}[(S, S)-hismox]12(OH2)3}-178H20 R3 pointed loop at 223 K [I11.26]

26 [Sr(p-BDC)(DMF)] o P3; series of pointed loops [I11.27]
DMF = N, N-dimethylformamide
BDC = benzene-1, 4-dicarboxylate

27  [FeLs](BFa4)2 R3 pointed loop [I11.28]
L = (S)-1-phenyl-N-(1-butyl-imidazole-2-methylene)-ethylamine

28 [Dy(FTA)3L] P3s series of pointed loops [I11.29]
FTA = 2-furyl-trifluoro-acetonate
L = (S, S)-2, 2’-Bis(4-benzyl-2-oxazoline)

29 (DAMP)3(CuyBrs)2(H20)3 P3 series of pointed loops [II1.30]
DAMP = (S)-1,4-diallyl-2-methylpiperazine

30 [Mn3(pyridine-2, 4, 6-tricarboxylicacid)2 (H20)g]n Cc narrow pointed loop [ITII.31]

31  metal-polycarboxylates: Cc series of pointed loops [I11.32]
(Me2NH3)[Cd(OH-m-HBDC)(OH-m-BDC)|-DMF-CH30H-H20 Cc series of pointed loops
(Me2NH2)[CdLi(SDBA)2]-DMF-CH3OH P3 series of pointed loops
(MegNHz)[Cdg(HQO)g(LLg—OH)(SDBA)g]
OH-m-BDC = 5-hydroxy-1, 3-benzenedicarboxylate
DMF = N, N-dimethylformamide
SDBA = 4, 4’-sulfonyldibenzoic acid

32 N-(4-cyanobenzyl)-(S)-proline - CdCls Cc series of elliptical loops [IT1.33]

33 Zno(etza)y P2 series of pointed loops [I11.34]
etza = ethyl 1H-tetrazole-5-acetate

34 [Zn2Co(tib)3(H20)s5][Zne(tib)2(1, 2,4-BTC)g]-12.7H20 P63 pointed loop [IT1.35]
tib = 1, 3, 5-tris(1-imidazolyl)benzene
BTC = 1, 3, 5-benzenetricarboxylic acid

35  [Zn(S-nip)2]n P2; series of pointed loops se- [II1.36]
{[Co(S-nip)2]-(H20)0.5 }n P2 ries of pointed loops
S-nip = (S)-2-(1, 8-naphthalimido)-3-(4-imidazole)propanoate

36 (TBC-N4)2Zn(N3)4(X20) P2 pointed loops [II1.37]
TBC-Ny4 = 4-tetrazoylbenzylcinchonidine [T11.38]
X =H,D

37  [Mn((R, R)-Salcy)Fe(bpca)(CN)3-H20], P2; series of pointed loops [I11.39]
Salcy = N, N’-(1, 2-cyclohexanediylethylene)bis(salicylideneiminato)
bpca = bis(2-pyridylcarbonyl)amidate

38 [Cds(BPT)a(H20)e]-2H,0 C2 without loop [111.40]
BPT = biphenyl-3, 4/, 5-tricarboxylate theoretical calculation

39  [Cu(Lg)Cl2]n-2H20 P2 pointed loop [II1.41]
Lgr = (+)-4, 5-pinenepyridyl-2-pyrazine

40 [RGQ(LR)(CO)6012]'4CH2 Clo P2, pointed loop [HI.42]
Lg = 2, 5-bis(4, 5-pinene-2-pyridyl)pyrazine
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41  Tb(dibenzoylmethanato)s((R, R)-1, 2-diphenylethylenediamine) P2, series of pointed loops [I11.43]
42 [Zng(L2)(H20)3(DMA)]-2H20 Cc series of pointed loops [ITI.44]
L = tetrakis[4-(carboxyphenyl)oxamethyl]methane

43  (MeTp)2Fea(CN)gNi[(1R, 2R)-chxn]2 P2, series of elliptical loops [I11.45]
MeTp = methyltris(pyrazolyl)borate
chxn = 1, 2-diaminocyclohexane

44 (Lig)2Th(H20)2(ClOy) c2 pointed loop [111.46]
Lig = L-ethyl lactate

45 [Cd3(BPT)2(H20)9]-2H20 C2 pointed loop [II1.47]
BPT = biphenyl-3, 4/, 5-tricarboxylate

46  steroid: 4C36H55N3044C3HgO P1 series of pointed loops [I11.48]

47  1-benzyl-2-phenyl-1H-benzimidazole-ClO4 P1 elliptical loops [111.49]
1-benzyl-2-phenyl-1H-benzimidazole-NO3 P1 elliptical loops
1-benzyl-2-phenyl-1H-benzimidazole-Cl P1 elliptical loops

48  poly[aqua[my-2-(carboxylatobenzoyl)benzonato]-cadmium(IT)] Aba2 pointed loop [I11.50]

49  [Ni(en)s][InSbSn] R3c pointed loop [I11.51]
en = ethylenediamine

50 [Zn2(X)(CH3CHOH)|-3H20 Cc pointed loops [II1.52]
X = tetrakis[4-(carboxyphenyl)oxamethyl|methane acid

51  {[Co(L)2][Co(bpa)(H20)4][Co(H20)s]2:7TH20]}n Ce pointed loop [I11.53]
{[MHQ(HL)(L)(HQO)4]2[Mn(bpe)Q(H20)4][MH(HQO)S]Q'ZL‘HQO}n C2 pointed loop
{[Mn2(HL)(L)(H20)4]2[Mn(bpa)2(H20)4][Mn(H20)s]2-aH20}» C2 pointed loop
L = methylenediisophthalic acid
bpa = 1, 2-bis(4-pyridyl)ethane; bpe = 1, 2-bis(4-pyridyl)ethylene;

52  [Zn(HQA)Br2-(H20)3]n P2 pointed loop [ITL.54]
[Zn(HQA)Brg—(DgO)g]n P2, pointed loop
HQA = 6-methoxyl-(8S,9R)-cinchonan-9-ol-3-carboxylic acid

53 [Cd(papa)(Hpapa)]ClO4-H20 Ce pointed loops [I11.55]
papa = 3-pyridyl-3-aminopropionate

54  1-pyridyl-2-ethoxycarbonyl-3-amino-1H-naphtho-[2, 1-b]pyran-2’- P2 pointed loops [II1.56]
methylacetic acid

55  [Eu(Lig)2-(H20)2][ClO4] C2 pointed loops [I11.57]

[Eu(Lig)2-(D20)2][ClO4] C2 pointed loops
Lig = L-ethyl lactate
56 [H3O][Coz(dat)(sdba)z2]-Hasdba-5H20 Pna2; series of elliptical loops [II1.58]
dat = 3, 5-diamino-1, 2, 4-triazole
sdba = 4, 4’-sulfonyldibenzoic acid

57 [Fe(tib)2/3 (H20)4]SO4}n R3c series of pointed loops [I11.59]

tib = 1, 3, 5-tris(1-imidazolyl)benzene
58  [Cd3(S-L2)4](ClOy4)2 P2, series of pointed loops [I11.60]
L2 = 2-(1-(2-pyridine)-ethylimino)-5-bromo-6-methoxy-pheno)

59  Zn((-)-L1)Cla P2 series of pointed loops [III.61]
(-)-L1 = (-)-4, 5-pinene bipyridine,

60 {[Mn(tib)2(H20)4]SO4}n R3c series of pointed loops [II1.62]
{[Co(tib)2(H20)4]SO4}n R3c series of pointed loops
tib = 1, 3, 5-tris(1-imidazolyl)benzene

61 1,4-diazabicyclo [2, 2, 2]octane N, N’-dioxide di(perchlorate) P2 series of pointed loops [II1.63]

62 [Cu(L)(H20)]-H20 P43 pointed loop [I11.64]
L = (S)-3-phenyl-2-(pyrazine-2-carboxamido) propanoic acid

63 ReLpg,r(CO)3Cl P2 series of pointed loops [II1.65]
Lg,r = (-)-4, 5-pinene-2, 2’-bipyridine[(6R)-5, 6, 7, 8-tetrohedro-
7, 7-dimethyl-3-(2-pyridinyl)-6, 8-methanoisoquinoline]

64 Cu(L1)(L2)H20]-3H20 P2; narrow pointed loop [I11.66]
Ni(L1)(SCN)(H20)2]-2H20 P2, narrow pointed loop
L1 = L-histidine; L2 = L-alanine

65  [Co(bimb)(L!)2] P2 narrow pointed loop [II1.67]
bimb = 1, 4-bis(imidazol-1—yl)-butane Cc narrow pointed loop
L! = 3, 5-dinitro-benzoic acid
[Co(bix) (L)
bix = 1,4-bis(imidazol-1-yl-methylene)-benzene
L2 = o-phthalic acid
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66  [Co(titb)(L)]-3H20 Cc narrow pointed loop [II1.68]
titb = 1, 3, 5-tris(imidazol-1-ylmethyl)-2, 4, 6-trimethylbenze
L = 4, 4’-(ethene-1, 2-diyl)dibenzoic acid

67 Pr(DMSO)4(H20)3Cr(CN)g] P2 series of narrow pointed [IIL.69]
DMSO = dimethylsulfoxide loops

68 Ags(dob)s(BF4)4 Cc narrow pointed loop [II1.70]
dob = 1, 3-di(2-oxazolinyl)benzene

69 [Zn(BTA)2(H20)]n Cc series of pointed loops [II1.71]
BTA = 2-(1H-benzotriazol-1-yl)acetic acid

70 [CdsNay(3,3-BPDA)s(DME);]- DME Pca2; elliptical loop [I11.72]
3,3-BDPA = 1, 1’-biphenyl-3, 3/-dicarboxylic acid

71 [Cde(L)4(D-Cam)4(H20)4]-2H20; C2 series of pointed loops [I11.73]
[Cde(L)4(L-Cam)4(H20)4]-2H20
L = 3, 5-di(imidazol-1-yl)benzoic acid
D-H2Cam = D-camphoric acid; L-HoCam = L-camphoric acid

72 [Cugla(L')2 P1 elliptical loop [T11.74]
L = 2-[(S)-4-isopropyl-2-oxazolyl]quinoline P2 elliptical loop
{[Cu(L?)2]2(OH)}(BF4)3-H2O
L2 = 2-[(9)-4-phenyl-2-oxazolyl]quinoline

73 Ag(Lgr)'NOszln C2 pointed loop [I1I1.75]
Lir = (-)-2,5-bis(4, 5-pinene-2-pyridyl)pyrazine

74  [Cu3(OH)(PhPyCNO)3(NOs3) (CH30H)]-(NOs3) P2, series of pointed loops [I11.76]
PhPyCNO = phenyl 2-pyridyl ketoxime

75 [Cd(anp)2Bra2]H2O Pnn2 elliptical loop [IIL.77]
anp = 2-amino-5-nitropyridine

76 {[Ag2(HPIDC)]}n Cc elliptical loop [T11.78]
HPIDC = 2-(pyridin-4-yl)-1H-imidazole-4, 5-dicarboxylaic acid

77 Zns(titmb)(BTC)2(H20) P2, series of pointed loops [I11.79]
titmb = 1, 3, 5-tris(1-imidazol-1-ylmethyl)-2, 4, 6-trimethylbenzene
BTC = 1, 3, 5-benzene-tricarboxylic acid

78 Mn(H20)(SCMC) P2, narrow pointer loop [I11.80]
SCMC = S-carboxymethyl-l-cysteine

79 {(EMI)2[Zn3(1,2,4,5-BTC)2]-2H20}4, Fdd2 series of pointed loops [T11.81]
1,2,4,5-BTC = 1, 2,4, 5-benzenetetracarboxylate
EMI = 1-ethyl-3-methyl imidazolium

80 CusClg(H2Quinine)o C2 narrow pointed loop [II1.82]

81 Co(5-ATZ)4Cly P4nc series of pointed loops [II1.83]
Cu(5-ATZ)4Cls P4nc series of pointed loops
5-ATZ = 5-amino-1-H-tetrazole

82 {[Zn(TBPR)C0.25(HCI04)](0.25HCIO4) }n P4 pointed loop [111.84]
TBPR = (S)-N-2-tetrazoylbenzylproline

83  [Mn((R,R)-Salcy)Fe(bpca)(CN)3-H20], P2 series of pointed loops [II1.85]
bpca = bis(2-pyridylcarbonyl)amidate
(R,R)-Salcy = (R, R)-N, N’-(1, 2-cylohexanediylethylene)-
bis(salicylidene-iminato)

84  [Cda2(L)4(p2-Cl)(Cl)(H20)]xn P4nc pointed loop [T11.86]
[Cd2 (L)4(p2-Br)(Br)(H20)]n P4nc pointed loop
L = 2-(1H-imidazol-1-ylmethyl)-1H-benzoimidazole

85 [NH3C@H4(CH2)2(CH)(NH3)COOH]2(SHC13)2~(H20)3 12 narrow pointed 100p [HI.87]

86  [Zn(Mitz)Cl]p Pna2; series of pointed loops [I11.88]
Mitz = 3-tetrazolyl-6-methyl-5-(4-pyridyl)-2-pyridone

87  [Cu((R)-hmp*)(dca)]n P2, series of elliptical loops [I11.89]
hmp* = «-methyl-2-pyridinemethanol; dca = dicyanamide

88  [(Cd)4(L)3(H;L1)2(DMF)(H20)2](DMF)3(H20)2}n P1 very narrow pointed loop [II1.90]
HiL1 = I-(+)-lactic acid
L = 2,6,2/, 6/-tetranitro-biphenyl-4, 4’-dicarboxylic acid
DMF = N, N’-dimethylformamide

89  {[Cu2(L)(H20)2]-(4DMF)(4H20)}n R3 series of pointed loops [II1.91]
L = 5,5-[(S)-(+)-2-methylpiperazine-1, 4-diyl]diisophthalic acid
DMF = N, N’-dimethylformamide

90 DAST = 4-N, N’dimethylamino-N-methyl-4-stil-bazolium tosylate Cc elliptical loop [II1.92]

91 [Cu(Clma)2]n P2, narrow pointed loop [I11.93]
[Mn(H20)(Clma)2]n P2 narrow pointed loop
Clma = (R)-2-Chloromandelic acid
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Table 3 (Continued)

No. Substance Symmetry Shape of P-E loop Ref.
92  {[Cd(pmida)H20]-1.8 HoO]}, Pna2; narrow pointed loop [II1.94]
pmida = N-(4-pyridylmethyl)iminodiacetate
93 [Eu(tta)sL](C3HgO)-0.5(H20) P2, series of pointed loops [I11.95]
L = “dipineno”(4,5 : 4", 5"")-fused 2,2’ : 6/, 2"-terpyridine
tta = 2-thenoyltrifluoroacetonate
94  homochiral uranyl-bis[(S)-lactate] P2 narrow pointed loop [II1.96]
95  [Ni(en)s]|[InSbS4] R3c pointed loop [II1.97]
en = ethylenediamine
96  polyaniline amophous narrow poited loop [T11.98]
97 [Cd(L-N3)2(H20)2]n Cay narrow pointed loops [II1.99]
L = trans-2,3-dihydro-2-(4’-pyridyl)-3-(3’-cyanophenyl)benz[e]indole Cc elliptical loop
[Cd(TBP-N3)2(H20)2]n
TBP = N-(4-cyanobenzyl)-(S)-proline
98 Pb(TDC) Pmc2; series of pointed loops [IT1.100]
TDC = thiophene-2, 5-dicarboxylic acid
99  {[Cds5(L)2(H20)4(DMAc)3]-10H20-7DMAc},, P21 series of pointed loops [II1.101]
L = 3, 5-bis(1-methoxy-3, 5-benzene dicarboxylic acid;
DMAc = N, N’-dimethylacetamide
100 [NH4][Ag3(CoH5NO4S)2(C13H14N2)2]-8H2O Fdd2 series of pointed loops [I11.102]
101 [Zn(DBA)(Hpyim)],-nH2O Cc series of pointed loops [II1.103]
DBA = 4, 4’-methylenedibenzoic acid
Hpyim = 2-(2-pyridyl)imidazole
102  {[CuCN][Cu(isonic)2]}nisonic = isonicotinic acid Cc series of elliptical loops [I11.104]
103 [(UO2)Cd(bipy)(mal)2]-H2O Cc series of elliptical loops [I11.105]
mal = malonic acid,
bipy =4, 4’-bipyridine
104 K2(H20)4Nd(H20)7[Nd(H20)3sHAIW11039]-nH20 Pna2; elliptical loop [T11.106]
105 [Pd(L2)CI] P2, pointed loop [111.107]
L2 = 2, 6-bis[(S)-4-phenyl-2-oxazolyl| pyridine
106 {[Cd2.5L(BTC)1.5(H20)1.5(DMF)](H20)2.35}n C2 series of pointed loops [I11.108]
107 [NHy4][Ag3(CoH5NO4S2(C13H14N2)2]-8H2O mm?2 series of pointed loops [I11.109]
108  {[Cuz2L4(H20)2]-(ClO4)4-(H20)5-(CH30OH) } oo R3 elliptical loop [T11.110]
L = PhPO(NH?Py)2; 3Py = 3-pyridyl
109 [Cu3(OH)(PhPyCNO)3(NO3) (CH30H)]-(NO3) P2, series of pointed loops [I11.111]
110 {[Ag2(HPIDC)]}n Cc pointed loop [I11.112]
PIDC = 2-(pyridin-4-yl)-1H-imidazole-4,5-dicarboxylaic acid
111 Zn3(titmb)(BTC)2(H20) Cc series of pointed loops [II1.113]
titmb = 1, 3, 5-tris(1-imidazol-1-ylmethyl)-2, 4, 6-trimethylbenzene
BTC = 1, 3, 5-benzene-tricarboxylic acid
112 Mn(H20)(SCMC) P2, narrow pointed loop [III.114]
SCMC = S-carboxymethyl-l-cysteine
113  [Zn(phen)(H20)2L]L P2, series of pointed loops [II1.115]
L = m-nitro-benzoic acid
phen = 1, 10-phenanthroline
114  [Zn(bpp)(FNA)]-H20 P43 series of pointed loops [II1.116]
Zna(bpp)2(FNA)2 Cc series of pointed loops
bpp = 1, 3-bi(4-pyridyl)propane
FNA = 4-nitrobenzene-1, 2-dicarboxylic acid
115 Cua(bpy)(H20)(Clma)a P2 series of pointed loops [II1.117]
Cu(bpp)(Clma) P2; series of pointed loops
bpy = 4, 4’-dipyridine
bpp = 1, 3-di(4-pyridyl)propane
Clma = (R)-2-chloromandelic acid
116  [Cu(phen)Cl](p2—Cl)(pn2—L)[Cu(phen)L Pna2; series of pointed loops [T11.118]
phen = 1, 10-phenanthroline
L = m-hydroxybenzoic acid
117  [Tb(H20)3(C4H506)(C4H40¢)] P4, series of pointed loops [II1.119]
118 (4aR,8aR)-2, 3-Di(thiophen-2-yl)-decahydroquinoxal P2 series of pointed loops [III.120]
119 [Cd(tib)(BDC)]-2H20 P4, narrow pointed loop [III.121]
tib = 1, 3, 5-tris(1-imidazolyl)benzene —
BDC = 1, 4-benzenedicarboxylic acid
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120 [Ce2(H20)3(D-tar)s]-3H20 P1 series of narrow pointed [I11.122]
[Ce2(H20)3(L-tar)3]-3H20 loops
tar = tartaric acid
121 {[Cd2.5L(BTC)1.5(H20)1.5(DMF)](H20)2.35}n — Cc2 series of pointed loops [II1.123]
L = (1,1’,1”-(2, 4, 6-trimethybenzene-1, 3, 5-triyl)-tris(methylene)
tris(4-carboxypyridinium) tribromide —
BTC = 1, 3, 5-Benzenetricarboxylic acid
DMF = dimetyloformamid
122 Mn(Hy0)(CgHgO4) P2, pointed loop [I11.124]
H2(CeHgO4) = adipic acid
123 CugClig(H-quinine)2 C2 narrow pointed loop [T11.125]
124 [Eu(tta)sL](C3HeO)-0.5(H20) P2 series of pointed loops [IT1.126]
L = “dipineno”-(4,5:4”,5”)-fused 2,2’:6’,2”-terpyridine
tta = 2-thenoyltrifluoroacetonate
125  uranyl-bis[(S)-lactate] P2 narrow pointed loop [II1.127]
126  [Ni(en)s][InSbS4] R3c pointed loop [II1.128]
en = ethylenediamine
127  [Tb(H20)3(C4H506)(CaH4O0g)] P4y series of pointed loops [III.129]
128 [Zn4(HL)2(L)2-(CH30H)2]-(NO3)2 P2, series of narrow pointed [I11.130]
HyL = 2-[(1-benzyl-2-hydroxy-ethylimino)-methyl]-6-methoxy- loops
phenol
129 [EG]-[Cu(phen)2-SO4] Cc pointed loops [111.131]
EG = ethylene glycol; phen = 1, 10-phenanthroline;
130  [Ni(L)2(H20)¢]-2H20 P1 pointed loop [II1.132]
[Cu(L)2(H20)3]-H20 C2 pointed loop
[Zn(L)2(H20)2]-H20 Cc2 pointed loop
[Cd(L)2(H20)2]-H2O C2 narrow pointed loop
[Cd(L)2(H20)]n Cc pointed loop
L = (S)-naproxen anion
131  {[Cd2(mpba)2(bpmp)2]-2H20},, P1 series of narrow pointed [I11.133]
Hompba = (S)-4,4/-(2-methylpiprazine-1, 4-diyl)bis(methylene) loops
dibenzoic acid
bpmp = 4-bis(4-pyridinylmethyl)piperazine
132 R-[Zn3(R-L)2(CH3COO)4] P2, series of pointed loops [I11.134]
L = 2-methoxy-6-[(1-phenyl-ethylimino)-methyl]-phenol
R = 2-amino-3-phenyl-1- propanol
133 BaTiOgz-poly(vinylidene fluoride) P4/mm elliptical loop [III.135]
BaTiOs-poly(vinylidene fluoride) modified by polyethylene glycol — P4/mm elliptical loop
7. B. Martin and H. Kliem, Electrode effects in solid elec-
References trolyte capacitors, J. Appl. Phys. 98(7), 074102 (2005)
8. H. Diamant, K. Drenck, and R. Pepinsky, Bridge for ac-
1. J. Valasek, Piezoelectric and allied phenomena in curate measurement of ferroelectric hysteresis, Rev. Sci.
Rochelle salt, Phys. Rev. 17(4), 475 (1921) Instr. 28(1), 30 (1957)
2. F. Jona and G. Shirane, Ferroelectric Crystals, Pergamon 9. L. Corbellini, J. Plathier, C. Lacroix, C. Harnagea, D.
Press Ltd., Oxford, 1962 Menard, and A. Pignolet, Hysteresis loops revisited: An
3. J. F. Scott, Ferroelectrics go bananas, J. Phys.: Condens. efficient method to analyze ferroic materials, J. Appl.
Matter 20(2), 021001 (2008) Phys. 120(12), 124101 (2016)
4. A. Loidl, S. Krohns, J. Hemberger, and P. Lunkenheimer, 10. M Fulunaga 'and Y. N(?da, New t.echnlque ff)r measar-
. ing ferroelectric and antiferroelectric hysteresis loops, J.
Bananas go paraelectric, J. Phys.: Condens. Matter Phys. Soc. Jpn. T7(6), 064706 (2008)
20(19), 191001 (2008) ys. woc. Jpn. ’
5. L. Pintilie and M. Alexe, Ferroelectric-like hysteresis

loop in nonferroelectric system, Appl. Phys. Lett. 87(11),
112903 (2005)

H. Kliem and B. Martin, Pseudo-ferroelectric properties
by pace charge polarization, J. Phys.: Condens. Matter
20(32), 321001 (2008)
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