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Novel Phase Transitions in Ferroelectric Compounds
with Linear-Chain Substructure
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Experimental studies of successive structural phase transitions of KNiCl, and related crystals (KNiClL-
family crystals) RbMnBr, TIFeCl, TICoCl, RbFeBr, RbCoBr; and RbVBr; with dielectric and
diffraction methods were summarized. Their prototype structure is the CsNiClytype structure, which is
known to contain NiCl, linear-chain substructure. Some phases of Groups I (KNiCl,, RbMnBr, TIFeCl,
and TICoCl,), II (RbFeBr,) and III (RbCoBr, and RbVBr,) crystals were shown to be ferroelectric with
spontaneous polarization parallel to the chain (c-axis). Transition points and space group symmetries of
each phase were listed. It was discussed that those structural phase transitions can be attributed to
competition between the distortion of NiCl; octahedra which are directly connected to the spontaneous
polarization and that of KCl,, polyhedra which might be closely related to the softening of vibrational
K,-mode. The reasons why some crystals with the CsNiCl-type structure (such as RbNiBr;) does not
undergo such structural phase transitions and why the spontaneous polarization of Group I KNiCl.-

family crystals disappears in phase V remain unsolved.
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Table 1. Structural phase transition points of Group
I KNiCl-family crystals. Temperatures

in parenthesis are their melting points

(m.p.).
Groupl | VeV |IVell el [Ie1 (m.p.)
KNiCl; 274K | 285K | 561K | 762K(917K)
RbMnBr; | 220K | 230K [ 444K — (727K)
TIFeCl 79K 83K | 179K | — (683K)
TICoCl; 68K 74K 165K —  (694K)
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Table 2. Structural phase transition points of
Group II and III KNiClfamily crystals.
T and Ty

antiferromagnetic ordering temperatures.

indicate  successive

Growp I | T | WO |[PST | (mp)
RbFeBr; | 2.0,55K | 395K | 108K | (713K)
Growp I | T T | T |e T | (mp)
RbCoBr, | 28,37K | 37K | 90K | (648K)
RbVBrs | 21,28K | 28K? | 90K | (713K)
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Table 3. Space group symmetries and unit-cell
sizes in the basal plane for each phases of
Group I II and IIT KNiCl-family crystals.
Ferroelectric (noncentrosymmetric) phases

are indicated by the grey colour.
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