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УДК 548.3: 548.312.3 
 

Строение кристаллов со слоистыми перовскитоподобными структу-

рами (СЛПС) можно идеализировать, сведя к симметричным воображае-

мым фазам – прафазам, и представить в виде комбинаций прорастания па-

кетов, унаследованных от структур типа перовскита, с несколькими десят-

ками промежуточных блоков. 

Таким образом удалось представить все известные СЛПС и постро-

ить сотни новых прафаз. Приведены рисунки пакетов и блоков, простран-

ственные группы, общие химические и координационные формулы из-

вестных и возможных прафаз. 

 

 

Материал этого препринта будет представлен в электронной версии 

публикаций Института физики по адресу: www.kirensky.ru 
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Possible new phases in layered perovskite-like crystals 
(crystal-chemical prognosis) 
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Kirenskii Institute of Physics, Siberian Branch, Russian Academy of Sciences, 

Akademgorodok, Krasnoyarsk, 660036, Russia.  
E-mail: dir@iph.krasnoyarsk.su  

 
1. Introduction 

The broad group of crystals containing in their structures octahedral BX6 

groups (B – small cation, X – anion) which linked by vertices and form three-

dimensional frames or two-dimensional slabs is widely studied in the modern 

solid state physics. 

Among octahedtal structures, of special importance are perovskites ABX3 

and related structures , including layered perovskite-like structures built by two-

dimensional single, double, etc. layers of octahedra-sharing vertices. Perovskite-

like (PL) structures are often cation- or anion-deficient. In some instances, octa-

hedra degenerate into pyramids, plane square BX4 networcs, and even X–B–X 

dumbbells, alternating along one or two directions. Hereafter, A and B denote 

cations and X denotes anions.    

During the last few years, the authors tried to analyze the published struc-

tural data concerning perovskites, their deficient versions, PL-polytypes and 

layered PL-structures. The main aims of the work have been an effort to find the 

general scheme of architecture for the stoichiometric, anion- and cation-deficient 

PL-crystals and to determine the interrelations between different types of PL-

structures. It was shown recently [1, 2] that the structures of the all known PL-

crystals can be considered as the systems of slabs containing n layers (n = 1, 2, 

…, ∞) vertice-linked octahedra BX6 (O), pyramids BX5 (P) and/or square nets 

BX4 (Q) intergrowing by their outer surfaces with blocks of different types when 

the layered PL-structures are formed.     

In Fig. 1 four rows of two-dimensional PL-slabs are shown. The row A 

corresponds to octahedral slabs: O, O–O, O–O–O, …; perovskite frame is 

formed when n = ∞. These slabs can be cation-deficient and the vacancies can 

be disordered or ordered in different ways. Row B begins from single octahedral 

layer O and then P+ – P–, P+ – Q – P–, P+ – Q – Q – P–, … Signs “+” and “–“ cor-

respond to vertice of tetrahedra “up” and “down” respectively. Row C contains 

as the first member (n = 1) single layers of P+ or P– pyramids and then P– – P+, 

P– – O – P+, P– – O – O – P+. 
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Last row consists of square nets: Q, Q – Q, Q – Q – Q. Structures with n = 

4 are unknown in row D. It should be mentioned that slab O – P+ or P– – O ex-

ists in some structures. 

Variants of intermediate blocks found in different PL-crystals are shown 

in Fig. 2. We use here scheme proposed by Tokura and Arima [3].  

We will use below the short notations of slabs (A1, A2, …, B1, B2, …) 

and blocks from Figs. 1 and 2 

The main aim of the paper is the prognosis of new possible PL-crystals. In 

course of the study we have used the laws of the PL-structures construction [1, 

4, 5] and the known structural data for PL-crystals. Simple compounds like 

NaCl, CsCl, CaF2, BiF3 are similar to the structures of many blocks. These struc-

tural data were used for selection of the block content in order to fit the unit cell 

parameters between outer surfaces of slab and block. In some cases we were 

obliged to make corrections in chemical composition of possible compounds. 

It allowed to present not only all known PL-structures but hundreds of 

new praphases, to determine their space groups, general chemical formulas [6]. 

New compounds can be distorted due to many different reasons, but the layered 

PL-crystals in their praphases belong usually to two tetragonal space groups : 

P4/mmm or I4/mmm.  

In Tables below we have devided possible structures into four classes: 

1. Praphases having no vacancies on the outer planes of slabs and blocks. 

2. Praphases having the anionic vacancies on the outer planes of slabs 

and blocks. 

3. Praphases with cationic vacancies on the outer planes of slabs and 

blocks. 

4. Praphases having two different blocks in their structures.   
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2. Results of prognosis 
 

2.1. Praphases having no vacancies on the outer surfaces of slabs and 

blocks. 

These structure can be formed with A- and B-slabs and correspond-

ing blocks from Fig. 2. Crystallographical data for 208 possible PL-

compound are presented in Table 1. It is seen that only 36 crystals have 

been synthesized up to now. It is useful to mention here that in the well 

known Ruddlesden-Popper’s series the bulk crystals containing 1, 2 and 3 

layered A-slabs have been grown up to now. But in thin layers studied by 

electron microscope there were found the single crystal parts having up to 

eight octahedral layers as for example in Srn–1TinO3n+1 [7], and           

Lan–1NinO3n+1 [8]. Ruddlesden-Popper’s series was restricted in Table 1 by 

the four layered A-slab [9, 10]. In Aurivillus’s phases A2X2(A’n–1BnX3n+1) 

F3-block and A-slabs are intergrow and the crystals with n ≤ 8 were found 

[11]. The same number of the octahedral layers exist in series M-12(n–1)n 

and M-22(n-1)n where F1- and F2-blocks intergrow with Bn-slabs. The 

known crystals of these and other series have been collected in [1]. 

In Table 1 are presented space groups, general and coordination 

formulas of proposed praphases with one tipe of block intrergrowind with 

A- and B-slabs. 

1. The known praphases are denoted by sign �.  

2. Coordination numbers (CN): 

CN = 12 (XII) – cubooctahedron. 

CN = 10 (X) – two opposite anions in the basal plane of cuboocta-

hedron are absent. 

CN = 8 (VIII-1) – half of cubooctahedron, orthogonal to main axis. 

CN = 9 (IX) – tetragonal prism added to previons halt of cuboocta-

hedron. 

CN = 8 (VIII-2) – coordination close to cube. 

CN = 6 (VI-1) – octahedron. 

 CN = 6 (VI-2) – octahedron with inereased basic plane. 

CN = 5 (V-1) – half of octahedron or tetrahonal prism. 

CN = 5 (V-2) – half of octahedron with in inereased basic. 

CN = 7 (VII) = 5 + 2 – tetragonal prism plus two anions on the side 

of the basis. 
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CN = 4 (IV) – anionic square 

CN = 2 (II) – dumb-bell. 

Z – number of the formula units in unit cell. 
 

Table 1 
Possible layered PL-compounds due to intergrowth of A- and B-slabs 

with corresponding blocks  

 

 General 

formula 
Block/slab 

Space 

group 
Z 

Coordination 

atoms 

 A2BX4 R1\A1 � I4/mmm 2 AIX

2B
VI-1X4 

 A3B2X7 R1\A2 � I4/mmm 2 A
XII

A
IX

2B
VI-1

2X7 

 A4B3X10 R1\A3 � I4/mmm 2 A
XII

2A
IX

2B
VI-1

3X10 

 A5B4X13 R1\A4  I4/mmm 2 A
XII

3A
IX

2B
VI-1

4X13 

 A3B2X6 R1\B2 � I4/mmm 2 AIX

2A
VIII-2BV-1

2X6 

 A4B3X8 R1\B3 � I4/mmm 2 A
IX

2A
VIII-2

2B
V-1

2B
IV-1

X8 

 A5B4X10 R1\B4 I4/mmm 2 A
IX

2A
VIII-2

3B
V-1

2B
IV-1

2X10 

 A5B4X12 R1\B4’ I4/mmm 2 A
XII

2A
IX

2A
VIII-2

2B
VI-1

2B
V-1

2X12 

 A5B4X11 R1\B4’’ I4/mmm 2 A
XII

A
IX

2A
VIII-2

B
V-1

4X11 

 A2B2X4 Cu1\A1 � P4/mmm 1 A
VIII-1

2B
VI-1

B
II
X4 

 A3B3X7 Cu1\A2 � P4/mmm 1 AXIIAVIII-1

2B
VI-1

2B
IIX7 

 A4B4X10 Cu1\A3 P4/mmm 1 AXII

2A
VIII-1

2B
VI-1

3B
IIX10 

 A5B5X13 Cu1\A4 P4/mmm 1 AXII

3A
VIII-1

2B
VI-1

4B
IIX13 

 A3B3X6 Cu1\B2 � P4/mmm 1 AVIIIAVIII-2

2B
V-1

2B
IIX6 

 A4B4X8 Cu1\B3 P4/mmm 1 AVIII-1

2A
VIII-2

2B
V-1

2B
IV-1BIIX8 

 A5B5X10 Cu1\B4 P4/mmm 1 AVIII-2

3A
VIII-1

2B
V-1

2B
IV-1

2B
IIX10 

 A5B5X12 Cu1\B4’ P4/mmm 1 A
XII

2A
VIII-2 

A
VIII-1

2B
VI-1

2B
V-1

2B
II
X12 

 A5B5X11 Cu1\B4’’ P4/mmm 1 AXIIAVIII-2

2A
VIII-1

2B
V-1

4B
IIX11 

 A2B2X5 Cu2\A1 � Pmmm 1 AX

2B
VI-1BIV-1X5 

 A3B3X8 Cu2\A2 � Pmmm 1 AXIIAX

2B
VI-1

2B
IV-1X8 

 A4B4X11 Cu2\A3 Pmmm 1 AXII

2A
X

2B
VI-1

3B
IV-1X11 

 A5B5X14 Cu2\A4 Pmmm 1 AXII

3A
X

2B
VI-1

4B
IV-1X14 

 A3B3X7 Cu2\B2 � Pmmm 1 AX

2A
VIII-2BV-1

2B
IV-1X7 

 A4B4X9 Cu2\B3 Pmmm 1 AX

2A
VIII-2

2B
V-1

2B
IV-1BIV-1X9 

 A5B5X11 Cu2\B4 Pmmm 1 AX

2A
VIII-2

3B
V-1

2B
IV-1BIV-1

2X11 

 A5B5X13 Cu2\B4’ Pmmm 1 AXII

2A
X

2A
VIII-2BVI-1

2B
V-1

2B
IV-1X13 

 A5B5X12 Cu2\B4’’ Pmmm 1 AXIIAX

2A
VIII-2

2B
V-1

4B
IV-1X12 

 A2B3X6 Cu3\A1 Ammm 2 AX

2B
VI-1BIV-1

2X6 

 A3B4X9 Cu3\A2 Ammm 2 AXIIAX

2B
VI-1

2B
IV-1

2X9 

 A4B5X12 Cu3\A3 Ammm 2 AXII

2A
X

2B
VI-1

3B
IV-1

2X12 

 A3B4X8 Cu3\B2 � Ammm 2 AX

2A
VIII–2BV-1

2B
IV–1

2X8 

 A4B5X10 Cu3\B3 Ammm 2 AX

2A
VIII-2

2B
V-1

2B
IV-1

3X10 

 A5B6X12 Cu3\B4 Ammm 2 AX

2A
VIII-2

3B
V-1

2B
IV-1

4X12 
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 General 

formula 
Block/slab 

Space 

group 
Z 

Coordination 

atoms 

 A5B6X14 Cu3\B4’ Ammm 2 A
XII

2A
X

2A
VIII-2

B
VI-1

2B
V-1

2B
IV-1

2X14 

 A5B6X13 Cu3\B4’’ Ammm 2 A
XII

A
X

2A
VIII-2

2B
V-1

4B
IV-1

2X13 

 A3BX5 F1\A1 � P4/mmm 1 A
IX

2A
VI-2

B
VI-1

X5 

 A4B2X8 F1\A2 � P4/mmm 1 AXIIAIX

2A
VI-2BVI-1

2X8 

 A5B3X11 F1\A3 P4/mmm 1 A
XII

2A
IX

2A
VI-2

B
VI-1

3X11 

 A6B4X14 F1\A4 P4/mmm 1 AXII

3A
IX

2A
VI-2BVI-1

4X14 

 A8B6X17 F1\B 6’’’ P4/mmm 1 A
XII

2A
IX

2A
VIII-2

3A
VI-2

B
V-1

6X17 

 A4B2X7 F1\B2 �  P4/mmm 1 AIX

2A
VIII-2AVI-2BV-1

2X7 

 A5B3X9 F1\B3 � P4/mmm 1 A
IX

2A
VIII-2

2A
VI-2

B
V-1

2B
IV-1

X9 

 A6B4X11 F1\B4 � P4/mmm 1 AIX

2A
VIII-2

3A
VI-2BV-1

2B
IV-1

2X11 

 A6B4X13 F1\B4’ P4/mmm 1 A
XII

2A
IX

2A
VIII-2

A
VI-2

B
VI-1

2B
V-1

2X13 

 A6B4X12 F1\B4’’ P4/mmm 1 A
XII

A
IX

2A
VIII-2

2A
VI-2

B
V-1

4X12 

 A7B5X13 F1\B5 � P4/mmm 1 A
IX

2A
VIII-2

4A
VI-2

B
V-1

2B
IV-1

3X13 

 A7B5X15 F1\B5’ P4/mmm 1 A
XII

2A
IX

2A
VIII-2

2A
VI-2

B
VI-1

2B
V-1

2B
IV-1

X15 

 A8B6X15 F1\B6 � P4/mmm 1 A
IX

2A
VIII-2

5A
VI-2

B
V-1

2B
IV-1

4X15 

 A8B6X17 F1\B6’ P4/mmm 1 AXII

2A
IX

2A
VIII-2

3A
VI-2BVI-1

2B
V-1

2B
IV-1

2X17 

 A8B6X16 F1\B6’’ P4/mmm 1 AXIIAIX

2A
VIII-2

4A
VI-2BV-1

4B
IV-1

2X16 

 A4BX6 F2\A1 � I4/mmm 2 A
IX

2A
VI-2

2B
VI-1

X6 

 A5B2X9 F2\A2 � I4/mmm 2 AXIIAIX

2A
VI-2

2B
VI-1

2X9 

 A6B3X12 F2\A3 � I4/mmm 2 A
XII

2A
IX

2A
VI-2

2B
VI-1

3X12 

 A7B4X15 F2\A4 I4/mmm 2 A
XII

3A
IX

2A
VI-2

2B
VI-1

4X15 

 A5B2X8 F2\B2 �  I4/mmm 2 A
IX

2A
VIII-2

A
VI-2

2B
V-1

2X8 

 A6B3X10 F2\B3 � I4/mmm 2 AIX

2A
VIII-2

2A
VI-2

2B
V-1

2B
IV-1X10 

 A7B4X12 F2\B4 � I4/mmm 2 AIX

2A
VIII-2

3A
VI-2

2B
V-1

2B
IV-1

2X12 

 A7B4X14 F2\B4’ I4/mmm 2 A
XII

2A
IX

2A
VIII-2

A
VI-2

2B
VI-1

2B
V-1

2X14 

 A7B4X13 F2\B4’’ I4/mmm 2 AXIIAIX

2A
VIII-2

2A
VI-2

2B
V-1

4X13 

 A2BX6 F3\A1 � I4/mmm 2 A
XII

2B
VI-1

X6 

 A3B2X9 F3\A2 � I4/mmm 2 AXII

3B
VI-1

2X9 

 A4B3X12 F3\A3 � I4/mmm 2 AXII

4B
VI-1

3X12 

 A5B4X15 F3\A4 � I4/mmm 2 AXII

5B
VI-1

4X15 

 A3B2X8 F3\B2 I4/mmm 2 A
XII

2A
VIII-2

B
V-1

2X8 

 A4B3X10 F3\B3 I4/mmm 2 AXII

2A
VIII-2

2B
V-1

2B
IV-1X10 

 A5B4X12 F3\B4 I4/mmm 2 AXII

2A
VIII-2

3B
V-1

2B
IV-1

2X12 

 A5B4X14 F3\B4’ I4/mmm 2 AXII

4A
VIII-2BVI-1

2B
V-1

2X14 

 A5B4X13 F3\B4’’ I4/mmm 2 AXII

3A
VIII-2

2B
V-1

4X13 

 A4B2X6 P1\A1 � P4/mmm 1 AIX

2PbV-2

2B
VI-1BIIX6 

 A5B3X9 P1\A2 P4/mmm 1 AXIIAIX

2PbV-2

2B
VI-2

2B
IIX9 

 A6B4X12 P1\A3 P4/mmm 1 AXII

2A
IX

2PbV-2

2B
VI-1

3B
IIX12 

 A7B5X15 P1\A4 P4/mmm 1 AXII

3A
IX

2PbV-2

2B
VI-1

4B
IIX15 

 A5B3X8 P1\B2 � I4/mmm 1 AIX

2A
VIII-2PbV-2

2B
V-1

2B
IIX8 

 A6B4X10 P1\B3 P4/mmm 1 AIX

2A
VIII-2

2PbV-2

2B
V-1

2B
IV-1BIIX10 

 A7B5X12 P1\B4 P4/mmm 1 AIX

2A
VIII-2

3PbV

2B
V

2B
IV-1

2B
IIX12 

 A7B5X14 P1\B4’ P4/mmm 1 AXII

2A
IX

2A
VIII-2PbV-2

2B
VI-1

2B
V-1

2B
IIX14 
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 General 

formula 
Block/slab 

Space 

group 
Z 

Coordination 

atoms 

 A7B5X13 P1\B4’’ P4/mmm 1 A
XII

A
IX

2A
VIII-2

2Pb
V-2

2B
V-1

4B
II
X13 

 A3B2X5 P2\A1 P4/mmm  2 A
IX

A
VIII-1

Pb
V-2

B
VI-1

B
II
X5 

 A4B3X8 P2\A2 P4/mmm  2 A
XII

A
IX

A
VIII-1

Pb
V
B

VI-1

2B
II
X8 

 A5B4X11 P2\A3 P4/mmm  2 AXII

2A
IXAVIII-1PbV-2BVI-1

3B
IIX11 

 A6B5X14 P2\A4  P4/mmm  2 A
XII

3A
IX

A
VIII-1

Pb
V-2

B
VI-1

4B
II
X14 

 A4B3X7 P2\B2 � P4/mmm  2 AIXAVIII-2AVIII-1PbV-2BV-1

2B
IIX7 

 A5B4X9 P2\B3 P4/mmm  2 A
IX

A
VIII-2

2A
VIII-1

Pb
V-2

B
V-1

2B
IV-1

B
II
X9 

 A6B5X11 P2\B4 P4/mmm  2 AIXAVIII-2

3A
VIII-1PbV-2BV-1BIV-1

2B
IIX11 

 A6B5X13 P2\B4’ P4/mmm  2 A
XII

2A
IX

A
VIII-1

A
VIII-2

Pb
V-2

B
VI-1

2B
V-1

2B
II
X13 

 A6B5X12 P2\B4’’ P4/mmm  2 AXIIAIXAVIII-2

2A
VIII-1PbV-2BV-1

4B
IIX12 

 A4B2X7 P3\A1 Pmmm 1 A
IX

Pb
VII

2B
VI-1

B
IV-1

X7 

 A5B3X10 P3\A2 Pmmm 1 A
XII

A
IX

2Pb
VII

2B
VI-1

2B
IV-1

X10 

 A6B4X13 P3\A3 Pmmm 1 A
XII

2A
IX

2Pb
VII

2B
VI-1

3B
IV-1

X13 

 A7B5X16 P3\A4 Pmmm 1 A
XII

3A
IX

2Pb
VII

2B
VI-1

4B
IV-1

X16 

 A5B3X9 P3\B2 � Pmmm 1 A
IX

2A
VIII-2

Pb
VII

2B
V-1

2B
IV-1

X9 

 A6B4X11 P3\B3 Pmmm 1 AIX

2A
VIII-2

2PbVII

2B
V-1

2B
IV-1BIV-1X11 

 A7B5X13 P3\B4 Pmmm 1 AIX

2A
VIII-2

3PbVII

2B
V-1

2B
IV-1

2B
IV-1X13 

 A7B5X15 P3\B4’ Pmmm 1 A
XII

2A
IX

2A
VIII-2

Pb
VII

2B
VI-1

2B
V-1

2B
IV-1

X15 

 A7B5X14 P3\B4’’ Pmmm 1 AXIIAIX

2A
VIII-2

2PbVII

2B
V-1

4B
IV-1X14 

 A3B2X6 P4\A1 Pmmm 2 A
IX

A
X
Pb

IX
B

VI-1
B

IV-1
X6 

 A4B3X9 P4\A2 Pmmm 2 A
XII

A
IX

A
X
Pb

VII
B

VI-1

2B
IV-1

X9 

 A5B4X12 P4\A3 Pmmm 2 A
XII

2A
IX

A
X
Pb

VII
B

VI-1

3B
IV-1

X12 

 A6B5X15 P4\A4  Pmmm  2 AXII

3A
IXAVIII-1PbVIIBVI-1

4B
IV-1X15 

 A4B3X8 P4\B2 Pmmm 2 AIXAXAVIII-2PbVIIBV-1

2B
IV-1X8 

 A5B4X10 P4\B3 Pmmm 2 A
IX

A
VIII-2

2A
X
Pb

VII
B

V-1

2B
IV-1

B
IV-1

X10 

 A6B5X12 P4\B4 Pmmm 2 AIXAVIII-2

3A
XPbVIIBV-1

2B
IV-1

3X12 

 A6B5X14 P4\B4’ Pmmm 2 A
XII

2A
IX

A
VIII-2

A
X
Pb

VII
B

VI-1

2B
V-1

2B
IV-1

X14 

 A6B5X13 P4\B4’’ Pmmm 2 AXIIAIXAVIII-2

2A
XPbVIIBV-1

4B
IV-1X13 

 A4B2X8 P5\A1 P4/mmm 1 AIX

2PbIX

2B
VI-1

2X8 

 A5B3X11 P5\A2 P4/mmm 1 AXIIAIX

2PbIX

2B
VI-1

3X11 

 A6B4X14 P5\A3 P4/mmm 1 A
XII

2A
IX

2Pb
IX

2B
VI-1

4X14 

 A7B5X17 P5\A4  P4/mmm 1 AXII

3A
IX

2PbIX

2B
VI-1

5X17 

 A5B3X10 P5\B2 � P4/mmm 1 AIX

2A
VIII-2PbIX

2B
VI-1BV-1

2X10 

 A6B4X12 P5\B3 P4/mmm 1 AIX

2A
VIII-2

2PbIX

2B
VI-1BV-1

2B
IV-1X12 

 A7B5X14 P5\B4 P4/mmm 1 AIX

2A
VIII-2

3PbIX

2B
VI-1BV-1

2B
IV-1

2X14 

 A7B5X16 P5\B4’ P4/mmm 1 AXII

2A
IX

2PbIX

2A
VIII-2BVI-1

3B
V-1

2X16 

 A7B5X15 P5\B4’’ P4/mmm 1 AXIIAIX

2PbIX

2A
VIII-2

2B
VI-1BV-1

4X15 

 A3B2X7 P6\A1 P4/mmm 2 AXIIAIXPbIXBVI-1

2X7 

 A4B3X10 P6\A2 P4/mmm 2 AXII

2A
IXPbIXBVI-1

3X10 

 A5B4X13 P6\A3  P4/mmm  2 AXII

3A
IXPbIXBVI-1

4X13 

 A6B5X16 P6\A4  P4/mmm  2 AXII

4A
IXPbIXBVI-1

5X16 

 A4B3X9 P6\B2 P4/mmm 2 AXIIAIXPbIXAVIII-2BVI-1BV-1

2X9 

 A5B4X11 P6\B3 P4/mmm 2 AXIIAIXPbIXAVIII-2

2B
VI-1

2B
V-1BIV-1X11 
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 General 

formula 
Block/slab 

Space 

group 
Z 

Coordination 

atoms 

 A6B5X13 P6\B4 P4/mmm 2 A
XII

A
IX

Pb
IX

A
VIII-2

3B
VI-1

B
V-1

2B
IV-1

2X13 

 A6B5X15 P6\B4’ P4/mmm 2 A
XII

3A
IX

Pb
IX

A
VIII-2

B
VI-1

3B
V-1

2X15 

 A6B5X14 P6\B4’’ P4/mmm 2 A
XII

2A
IX

Pb
IX

A
VIII-2

2B
VI-1

B
V-1

4X4 

 
2.2. Praphases with anionic vacancien on the outer surfaces of slabs and 

blocks. 

Anionic vacancies on outer surfaces exist in C- and D-slabs in the 

places of apical anions in BX6-octahedra. Four types of blocks can inter-

growth with these slabs: V1- is the layer �A, � - is vacancy, block Cs1 

is similar to CsCl-structure; G1 and G2-blocks are parts of the known 

fluorite structure. 

Crystallographic data for possible combinations of these slabs and 

blocks are presented in Table 2. It is seen that the number of new possible 

PL-compound is much less in respect to Table 1. The most probable to 

obtain new compound similar to La3Sr2Cu3O12 [11] but with two and four 

layered B2 and B3 slabs and G2-blocks.  

 

Table 2 

Possible praphases of layered PL-crystals due to intergrowth  

of C- and D-slabs and corresponding blocks  
 

 General 

formula 
Block/slab 

Space 

group 
Z 

Coordination 

Atoms 

 A3B2X6 Cs1\C2 P4/mmm 1 A
XII

A
VIII-3

2B
V-1

2X5X’ 

 A4B3X9 Cs1\C3 � P4/mmm 1 A
XII

2A
VIII-3

2B
VI-1

B
V-1

X8X’ 

 A5B4X12 Cs1\C4 P4/mmm 1 A
XII

3A
VIII-3

2B
VI-1

2B
V-1

2X11X’ 

 A6B5X15 Cs1\C5 P4/mmm 1 AXII

4A
VIII-3

2B
VI-1

3B
V-1

2X14X’ 

 A6B5X13 Cs1\C5’ P4/mmm 1 AXII

2A
VIII-3

2A
VIII-2

2B
V-1

4B
IV-1X12X’ 

 A2BX3 Cs1\D1 P4/mmm 1 AVIII-3

2B
IV-1X2X’ 

 A3B2X5 Cs1\D2 P4/mmm 1 AVIII-3

2A
VIII-2BIV-1

2X4X’ 

 A4B3X7 Cs1\D3 P4/mmm 1 AVIII-3

2A
VIII-2

2B
IV-1

3X6X’ 

 A3B2X7 G1\C2 � I4/mmm 2 A
XII

A
VIII-2

2B
V-1

2X7 

 A4B3X10 G1\C3 � I4/mmm 2 A
XII

2A
VIII-2

2B
VI-1

B
V-1

2X10 

 A5B4X13 G1\C4 � I4/mmm 2 AXII

3A
VIII-2

2B
VI-1

2B
V-1

2X13 

 A6B5X16 G1\C5 � I4/mmm 2 AXII

4A
VIII-2

2B
VI-1

3B
V-1

2X16 

 A6B5X14 G1\C5’ I4/mmm 2 AXII

2A
VIII-2

4B
V-1

4B
IV-1X14 
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 General 

formula 
Block/slab 

Space 

group 
Z 

Coordination 

Atoms 

 A2BX4 G1\D1 � I4/mmm 2 A
VIII-2

2B
IV-1

X4 

 A3B2X6 G1\D2 I4/mmm 2 A
VIII-2

3B
IV-1

2X6 

 A4B3X8 G1\D3 � I4/mmm 2 A
VIII-2

4B
IV-1

3X8 

 A7B5X16 G2 \ C5’ P4/mmm 1 A
XII

2A
VIII-2

5B
V-1

4B
IV-1

X16 

 A4B2X9 G2\C2 P4/mmm 1 A
XII

A
VIII-2

3B
V-1

2X9 

 A5B3X12 G2\C3 � P4/mmm 1 A
XII

2A
VIII-2

3B
VI-1

B
V-1

2X12 

 A6B4X15 G2\C4 P4/mmm 1 A
XII

3A
VIII-2

3B
VI-1

2B
V-1

2X15 

 A7B5X18 G2\C5 P4/mmm 1 A
XII

4A
VIII-2

3B
VI-1

3B
V-1

2X18 

 A3BX6 G2\D1 P4/mmm 1 AVIII-2

3B
IV-1X6 

 A4B2X8 G2\D2 P4/mmm 1 AVIII-2

4B
IV-1

2X8 

 A5B3X10 G2\D3 P4/mmm 1 AVIII-2

5B
IV-1

3X10 

 A2B2X5 V1\C2 � P4/mmm 1 AXIIAVIII-2BV-1

2X5 

 A3B3X8 V1\C3 � P4/mmm 1 AXII

2A
VIII-2BVI-1BV-1

2X8 

 A4B4X11 V1\C4 � P4/mmm 1 AXII

3A
VIII-2BVI-1

2B
V-1

2X11 

 A5B5X14 V1\C5 � P4/mmm 1 AXII

4A
VIII-2BVI-1

3B
V-1

2X14 

 A5B5X12 V1\C5’ P4/mmm 1 AXII

2A
VIII-2

3B
V-1

4B
IV-1X12 

 ABX2 V1\D1 � P4/mmm 1 AVIII-2BIV-1X2 

 A2B2X4 V1\D2 P4/mmm 1 AVIII-2

2B
IV-1

2X4 

 A3B3X6 V1\D3 � P4/mmm 1 A
VIII-2

3B
IV-1

3X6 

 
2.3. Praphases having cationic vacancies on the outer surfaces of slabs 

and blocks. 

These praphases can be formed using modified slabs A* and B* 

which contain cationic vacancies on the outer planes (Fig. 3). The slabs 

can intergrow with blocks Cs’1 which is similar to CsCl-structure but 

contain cation in the center of cube. Two other blocks G’1 and G’2 (hypo-

tetical) are fragments  antifluorite structure. 

In combinations Cs’1\A* three first members were known ABX4, 

A2B2X7 and A3B3X10. Recently the fourth member of the series was found 

[13]. Two substances with G’1\A* intergrowth are known,  but some 

other combinations can be found in future. Results of the prognosis are 

presented in Table 3. 
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Table 3 

Praphases appearing due to intergrowth  

of slabs hawing cationic vacancies on outer planes and proper blocks  
 

 General 

formula 
Block/slab 

Space 

group 
Z 

Coordination 

atoms 

 ABX4 Cs’1\A*1 � P4/mmm 1 AVIIIBVI-1X4 

 A2B2X7 Cs’1\A*2 � P4/mmm 1 A
XII

A
VIII

B
VI-1

2X7 

 A3B3X10 Cs’1\A*3 � P4/mmm 1 AXII

2A
VIIIBVI-1

3X10 

 A4B4X13 Cs’1\A*4� P4/mmm 1 A
XII

3A
VIII

B
VI-1

4X13 

 A2B2X6 Cs’1\B*2 P4/mmm 1 A
VIII-2

A
VIII

B
V-1

2X6 

 A3B3X8 Cs’1\B*3 P4/mmm 1 A
VIII-2

2A
VIII

B
V-1

2B
IV-1

X8 

 A4B4X10 Cs’1\B*4 P4/mmm 1 A
VIII-2

3A
VIII

B
V-1

2B
IV-1

2X10 

 A4B4X12 Cs’1\B*4’ P4/mmm 1 A
VIII-2

3A
VIII

B
VI-1

2B
V-1

2X12 

 A4B4X11 Cs’1\B*4’’ P4/mmm 1 A
VIII-2

3A
VIII

B
IV-1

4X11 

 A2BX4 G’1\A*1 I4/mmm 2 Less possible 

 A3B2X7 G’1\A*2 � I4/mmm 2 A
XII

A
IV-2

2B
VI-1

2X7 

 A4B3X10 G’1\A*3 � I4/mmm 2 A
XII

2A
IV-2

2B
VI-1

3X10 

 A5B4X13 G’1\A*4 I4/mmm 2 A
XII

3A
IV-1

2B
VI-1

4X13 

 A3B2X6 G’1\B*2 I4/mmm 2 A
VIII-2

A
IV-2

2B
V-1

2X6 

 A4B3X8 G’1\B*3 I4/mmm 2 A
VIII-2

2A
IV-2

2B
V-1

2B
IV-1

X8 

 A5B4X10 G’1\B*4 I4/mmm 2 A
VIII-2

3A
IV-2

2B
V-1

2B
IV-1

2X10 

 A5B4X12 G’1\B*4’ I4/mmm 2 AXII

2A
VIII-2AIV-1

2B
VI-1

2B
V-1

2X12 

 A5B4X11 G’1\B*4’’ I4/mmm 2 AXIIAVIII-2

2A
IV-1

2B
V-1

4X11 

 A4BX5 G’2\A*1  P4/mmm 1 Less possible 

 A5B2X8 G’2\A*2 P4/mmm 1 AXIIAIV-2

4B
VI-1

2X8 

 A6B3X11 G’2\A*3 P4/mmm 1 AXII

2A
IV-2

4B
VI-1

3X11 

 A7B4X14 G’2\A*4 P4/mmm 1 A
XII

3A
IV-2

4B
VI-1

4X14 

 A5B2X7 G’2\B*2 P4/mmm 1 AVIIIAIV-2

4B
V-1

2X7 

 A6B3X9 G’2\B*3 P4/mmm 1 AVIII

2A
IV-2

4B
V-1

2B
IV-1X9 

 A7B4X11 G’2\B*4 P4/mmm 1 AVIII

3A
IV-2

4B
V-1

2B
IV-1

2X11 

 A7B4X13 G’2\B*4’ P4/mmm 1 A
XII

2A
VIII-2

A
IV-2

B
VI-1

2B
V-1

2X13 

 A7B4X12 G’2\B*4’’ P4/mmm 1 AXIIAVIII-2

2A
IV-2

4B
V-1

2B
IV-1

2X12 

 
 

 
2.4. Praphases containing two types blocks. 

Many crystals containing two types of blocks have been found. 

Two groups of such compounds can be described. In the first group ap-

pearance of new compounds are the most probable when slabs have dif-

ferent outher surfaces, C1 as example, Fig. 1. Another slab can be consid-

ered  as a result of appearing one cationic vacancy on a outher plane of  
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the double A2 slab, or it can be considered as one half of B4-slab (see Fig. 

1). It will be marked below as (A1+C1). On the surface with a cationic 

vacancy these two types of slabs can intergrow with V1, G1, G2 and Cs1 

blocks. The opposite surfaces of the slabs can intergrow with many types 

of blocks: R1, Cu1, F1, F2 ets. As it is shown in Table 4 more than hun-

dred combinations of compounds with these slabs and two blocks are pos-

sible but only 15 crystals have been syntesized up to now.           

Table 4 

Possible praphases containing two different types of blocks  
 

 General 

Formula 

Block/slab/ 

block 

Space 

group 
Z 

Coordination 

atoms 

 A6B3X10 Cs1\C1\ P3 Pmmm 1 A
IX

2A
VIII-3

2Pb
VII

2B
V-1

2B
IV-1

X9X’ 

 A4B3X7 Cs1\C1\Cu1 P4/mmm 1 AVIII-3

2A
VIII-1

2B
V-1

2B
IIX6X’ 

 A4B3X8 Cs1\C1\Cu2 Pmmm 1 A
VIII-3

2A
X

2B
V-1

2B
IV-1

X7X’ 

 A5B2X8 Cs1\C1\F1 P4/mmm 1 A
IX

2A
VIII-3

2A
VI-2

B
V-1

2X7X’ 

 A6B2X9 Cs1\C1\F2 I4/mmm 2 A
IX

2A
VIII-3

2A
VI-2

2B
V-1

2X8X’ 

 A4B2X9 Cs1\C1\F3 I4/mmm 2 A
XII

2A
VIII-3

2B
V-1

2X8X’ ???? 

 A6B3X9 Cs1\C1\P1 � P4/mmm 1 AIX

2A
VIII-3

2PbV-2

2B
V-1

2B
IIX8X’ 

 A5B3X8 Cs1\C1\P2 I4/mmm 2 AIXAVIII-3

2A
VIII-1PbV-2BV-1

2B
IIX7X’ 

 A5B3X9 Cs1\C1\P4 P2/mmm 2 AIXAVIII-3

2A
XPbVIIBV-1

2B
IIX8X’ 

 A6B3X11 Cs1\C1\P5 P4/mmm 1 AIX

2A
VIII-3

2PbIX

2B
VI-1BV-1

2X10X’ 

 A5B3X10 Cs1\C1\P6 P4/mmm 2 AXIIAVIII-3

2A
IXPbIXBVI-1BV-1

2X9X’ 

 A4B2X7 Cs1\C1\R1 I4/mmm 2 AIX

2A
VIII-3

2B
V-1

2X6X’ 

 A6B5X12X’ Cu1\A1+C1\Cs1 P4/mmm 1 AXII

2A
VIII-1

2A
VIII-3

2B
VI-1

2B
V-1

2B
IIX12X’ 

 A6B5X14 Cu1\A1+C1\G1 I4/mmm 2 AXII

2A
VIII

2A
VIII-2

2B
VI-1

2B
V-1

2B
IIX14 

 A7B5X16 Cu1\A1+C1\G2 P4/mmm 1 AXII

2A
VIII-1

2A
VIII-2

3B
VI-1

2B
V-1

2B
IIX16 

 A5B5X12 Cu1\A1+C1\V1 P4/mmm 1 AXII

2A
VIII-1

2A
VIII-2BVI-1

2B
V-1

2B
IIX12 

 A4B3X8 Cu1\C1\G1 I4/mmm 2 AVIII-1

2A
VIII-2

2B
V-1

2B
IIX8 

 A5B3X10 Cu1\C1\G2 P4/mmm 1 AVIII-1

2A
VIII-2

3B
V-1

2B
IIX10 

 A6B5X13X’ Cu2\A1+C1\Cs1 Pmmm 1 AXII

2A
X

2A
VIII-3

2B
VI-1

2B
V-1

2B
IV-1X13X’ 

 A6B5X15 Cu2\A1+C1\G1 Pmmm 2 AXII

2A
X

2A
VIII-2

2B
VI-1

2B
V-1

2B
IV-1X15 

 A7B5X17 Cu2\A1+C1\G2 Pmmm 1 AXII

2A
X

2A
VIII-2

3B
VI-1

2B
V-1

2B
IVX17 

 A5B5X13 Cu2\A1+C1\V1 Pmmm 1 AXII

2A
X

2A
VIII-2BVI-1

2B
V-1

2B
IV-1X13 

 A4B3X9 Cu2\C1\G1 Pmmm 2 AX

2A
VIII-2

2B
V-1

2B
IV-1X9 

 
 

 
 

 
 

 
 

 



 17

 General 

Formula 

Block/slab/ 

block 

Space 

group 
Z 

Coordination 

atoms 

 A5B3X11 Cu2\C1\G2 Pmmm 1 A
X

2A
VIII-2

3B
V-1

2B
IV-1

X11 

 A6B7X14 Cu3\B2\Cu1 � Ammm 2 A
X

2A
VIII

A
VIII-2

3B
V-1

4B
IV-1

2B
II
X14 

 A6B7X15 Сu3\B2\Cu2 � Ammm 2 A
X

4A
VIII-2

2B
V-1

4B
IV-1

3X15 

 A7B4X13X’ F1\A1+C1\Cs1 P4/mmm 1 AXII

2A
IX

2A
VIII-3

2 A
VI-2BVI-2

2B
V-1

2X13X’ 

 A7B4X15 F1\A1+C1\G1 I4/mmm 2 A
XII

2A
IX

2A
VIII-2

2A
VI-2

B
VI-1

2B
V-1

2X15 

 A8B4X17 F1\A1+C1\G2 P4/mmm 1 AXII

2A
IX

2A
VIII-2

3A
VI-2BVI-1

2B
V-1

2X17 

 A6B4X13 F1\A1+C1\V1 P4/mmm 1 A
XII

2A
IX

2A
VIII-2

A
VI-2

B
VI-1

2B
V-1

2X13 

 A5B2X9 F1\C1\G1 � I4/mmm 2 AIX

2A
VIII-2

2A
VI-2BV-1

2X9 

 A6B2X11 F1\C1\G2 � P4/mmm 1 A
IX

2A
VIII-2

3A
VI-2

B
V-1

2X11 

 A8B4X14X’ F2\A1+C1\Cs1 I4/mmm 2 AXII

2A
IX

2A
VIII-3

2A
VI-2

2B
VI-1

2B
V-1

2X14X’ 

 A8B4X16 F2\A1+C1\G1 P4/nmm 1 A
XII

2A
IX

2A
VIII-2

2A
VI-2

2B
VI-1

2B
V-1

2X16 

 A9B4X18 F2\A1+C1\G2 I4/mmm 2 A
XII

2A
IX

2A
VIII-2

3A
VI-2

2B
VI-1

2B
V-1

2X18 

 A7B4X14 F2\A1+C1\V1 I4/mmm 2 A
XII

2A
IX

2A
VIII-2

A
VI-2

2B
VI-1

2B
V-1

2X14 

 A6B2X10 F2\C1\G1 � P4/nmm 1 A
IX

2A
VIII-2

2A
VI-2

2B
V-1

2X10 

 A8B5X14X’ P1\A1+C1\Cs1 P4/mmm 1 A
XII

2A
IX

2A
VIII-3

2A
V-2

2B
VI-1

2B
V-1

2B
II
X14X’ 

 A8B5X16 P1\A1+C1\G1 I4/mmm 2 AXII

2A
IX

2A
VIII-2

2A
V-2

2B
VI-1

2B
V-1

2B
IIX16 

 A9B5X18 P1\A1+C1\G2 P4/mmm 1 AXII

2A
IX

2A
VIII-2

3A
V-2BVI-1

2B
V-1

2B
IIX18 

 A7B5X14 P1\A1+C1\V1 P4/mmm 1 A
XII

2A
IX

2A
VIII-2

A
V-2

2B
VI-1

2B
V-1

2B
II
X14 

 A6B3X10 P1\C1\G1 � I4/mmm 2 AIX

2A
VIII-2

2PbV-2

2B
V-1

2B
IIX10 

 A7B5X13X’ P2\A1+C1\Cs1 I4/mmm 2 A
XII

2A
IX

A
VIII-1

A
VIII-3

2A
V-2

 B
VI-1

2B
V-1

2B
II
X13X’ 

 A7B5X15 P2\A1+C1\G1 P4mm 1 A
XII

2A
IX

A
VIII-1

A
VIII-2

2A
V-2

B
VI-1

2B
V-1

2B
II
X15 

 A8B5X17 P2\A1+C1\G2 P4mm 2 A
XII

2A
IX

A
VIII-1

A
VIII-2

3A
V-2

B
VI-1

2B
V-1

2B
II
X17 

 A6B5X13 P2\A1+C1\V1 I4/mmm 2 AXII

2A
IXAVIII-1AVIII-2AVI-2BVI-1

2B
V-1

2B
IIX13 

 A5B3X9 P2\C1\G1 � P4mm 1 AIX

2A
VIII-2

2PbV-2BV-1

3X9 

 A6B3X11 P2\C1\G2 P4mm 2 A
IX

A
VIII-2

3A
VIII-1

Pb
V-2

B
V-1

2B
II
X11 

 A8B5X15X’ P3\A1+C1\Cs1 Pmmm 1 A
XII

2A
IX

2A
VIII-3

2A
VII

2B
VI-1

2B
V-1

2B
IV-1

X15X’ 

 A8B5X17 P3\A1+C1\G1 P2mm 2 A
XII

2A
IX

2A
VIII-2

2A
VII

2B
VI-1

2B
V-1

2B
IV-1

X17 

 A9B5X19 P3\A1+C1\G2 Pmmm 1 AXII

2A
IX

2A
VIII-2

3A
VII

2B
VI-1

2B
V-1

2B
IV-1X19 

 A7B5X15 P3\A1+C1\V1 Pmmm 1 AXII

2A
IX

2A
VIII-2AVII

2B
VI-1

2B
V-1

2B
IV-1X15 

 A6B3X11 P3\C1\G1 P2mm 2 AIX

2A
VIII-2

2PbVII

2B
V-1

2B
IV-1X11 

 A7B5X14X’ P4\A1+C1\Cs1 P2mm 2 A
XII

2A
X
A

IX
A

VIII-3

2A
VII

B
VI-1

2B
V-1

2B
IV-1

X14X’ 

 A7B5X16 P4\A1+C1\G1 P2mm 1 AXII

2A
XAIXAVIII-2

2A
VII BVI-1

2B
V-1

2B
IV-1X16 

 A8B5X18 P4\A1+C1\G2 Pmm2 2 AXII

2A
XAIXAVIII-2

3A
VIIBVI-1

2B
V-1

2B
IV-1X18 

 A6B5X14 P4\A1+C1\V1 Pmm2 2 AXII

2A
XAIXAVIII-2AVI-2BVI-1

2B
V-1

2B
IV-1X14 

 A5B3X10 P4\C1\G1 P2mm 1 AIXAXAVIII-2

2PbVIIBV-1

2B
IV-1X10 

 A6B3X12 P4\C1\G2 Pmm2 2 AXAIXAVIII-2

3PbVIIBV-1

2B
IV-1X12 

 A8B5X16X’ P5\A1+C1\Cs1 P4/mmm 1 AXII

2A
IX

4A
VIII-3

2B
VI-1

3B
V-1

2X16X’ 

 A8B5X18 P5\A1+C1\G1 I4/mmm 2 AXII

2A
IX

2A
VIII-2

2A
V

2B
VI

3B
V

2X18 

 A9B5X20 P5\A1+C1\G2 P4/mmm 1 AXII

2A
IX

4A
VIII-2

3B
VI-1

3B
V-1

2X20 

 A7B5X16 P5\A1+C1\V1 P4/mmm 1 AXII

2A
IX

4A
VIII-2BVI-1

3B
V-1

2X16 

 A6B3X12 P5\C1\G1 � I4/mmm 2 AIX

2A
VIII-2

2PbIX

2B
VI-1BV-1

2X12 

 A7B5X15X’ P6\A1+C1\Cs1 I4/mmm 2 AXII

3A
IX

2A
VIII-3

2B
VI-1

3B
V-1

2X15X’ 

 A7B5X17 P6\A1+C1\G1 P4mm 1 AXII

3A
IX

2A
VIII-2

2B
VI-1

3B
V-1

2X17 
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 General 

Formula 

Block/slab/ 

block 

Space 

group 
Z 

Coordination 

atoms 

 A8B5X19 P6\A1+C1\G2 P4mm 2 A
XII

3A
IX

2A
VIII-2

3B
VI-1

3B
V-1

2X19 

 A6B5X15 P6\A1+C1\V1 P4mm 2 A
XII

3A
IX

A
VIII-2

A
VI-2

B
VI-1

3B
V-1

2X15 

 A5B3X11 P6\C1\G1 P4mm 1 A
XII

A
IX

A
VIII-2

2Pb
IX

B
VI-1

B
V-1

2X11 

 A6B3X13 P6\C1\G2 P4mm 2 AXIIAIXAVIII-2

3PbIXBVI-1BV-1

2X13 

 A6B4X12X’ R1\A1+C1\Cs1 I4/mmm 2 A
XII

2A
IX

2A
VIII-3

2B
VI-1

2B
V-1

2X12X’ 

 A6B4X14 R1\A1+C1\G1 � P4/nmm 1 AXII

2A
IX

2A
VIII-2

2B
VI-1

2B
V-1

2X14 

 A7B4X16 R1\A1+C1\G2 I4/mmm 2 A
XII

2A
IX

2A
VIII-2

3B
VI-1

2B
V-1

2X16 

 A5B4X12 R1\A1+C1\V1 � I4/mmm 2 AXII

2A
IX

2A
VIII-2BVI-1

2B
V-1

2X12 

 A2BX4 R1\C1\V1 � P4/nmm 2 A
IX

A
VIII-2

B
V-1

X4 

 A5B2X10 R1\C1\G2 � I4/mmm 2 AIX

2A
VIII-2

3B
V-1

2X10 

 
Much more possibilities exist in the second group where A- and B-

slabs (Fig. 1) are intergrow with two types of blocks R1, F1, Cu1, F2 ets. 

But experimental data are extremally pure. Few examples are known up to 

now. Combination R1\A1\F1 is realized in the structure Sr1,4La2,6TlNi2O9 

(I4/mmm, Z = 2) [14], where Tl-ion is located in F1-block and statistically 

fills the center of the block. Another example is Ba4HgTl2Cu2O10+δ 

(I4/mmm, Z = 2). Structure of the crystal has been considered as intergrow 

of Hg-1201 and Tl-2201 ones [15]. But it can be considered as F1\A1\F2 

where Tl-positions in F2-block are partially filled. Combinations 

Cu3\B2\Cu1 [16, 17] and Cu3\B2\Cu2 [18] are also known. In both eases 

these structures belong to Ammm space group with Z = 2.  

Total number possible combinations with A- and B-slabs and two 

blocks is estimated by value more than four thousands. That is why we 

have restricted ourselfs by the most probable praphases. F1-block was se-

lected for the purpose. It is similar to one unit cell of NaCl type and con-

tains two cations as well as F2-block and admits to partial disordering of 

anions in the basal plane, as it have been found in structures of 

Sr4PbFe2O9 [19] and (Sr0.87Eu0.19)(Eu0.75Ce0.25)2Pb0.5Cu0.5Cu2O9 [20]. An-

ion vacancies are often exist in F1-block, as it have been met in structures 

BaCa4HgCu3O12+δ and Ba2Ca5HgCu5O14+δ [21].  

In Table 5 are enumerated possible praphases with A- and B-slabs 

and F1-block. The number of layers in slabs was restricted by three and 

four ones in A- and B-slabs respectively and hypothetical blocks were ex-

cluded.           
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Table 5 

Praphases containing A- and B-slabs and two types of intermediate blocks  
 

 General 
formula 

Block/slab/ 
block 

Space 
group 

Z 
Coordination 
atoms 

 A7B2X11 F1\A1\F2� I4/mmm  2 A
IX

4A
VI-2

3B
VI-1

2X17 

 A9B4X17 F1\A2\F2 I4/mmm  2 AXII

2A
IX

4A
VI-2

3B
VI-1

4X17 

 A11B6X23 F1\A3\F2 I4/mmm  2 A
XII

4A
IX

4A
VI-2

3B
VI-1

6X23 

 A5B2X9 F1\A1\R1� I4/mmm 2 A
IX

4A
VI-2

B
VI-1

2X9 

 A7B4X15 F1\A2\R1 I4/mmm 2 AXII

2A
IX

4A
VI-2BVI-1

4X15 

 A9B6X21 F1\A3\R1 I4/mmm 2 A
XII

4A
IX

4A
VI-2

B
VI-1

6X21 

 A5B3X9 F1\A1\Cu1 P4/mmm 2 AIX

2A
VIII-1

2A
VI-2BVI-1

2B
IIX9 

 A7B5X15 F1\A2\Cu1 P4/mmm 2 A
XII

2A
IX

2A
VIII-1

2A
VI-2

B
VI-1

4B
II
X15 

 A9B7X21 F1\A3\Cu1 P4/mmm 2 A
XII

4A
IX

2A
VIII-1

2A
VI-2

B
VI-1

6B
II
X21 

 A5B3X10 F1\A1\Cu2 Pmmm 2 AX

2A
IX

2A
VI-2BVI-1

2B
IV-1X10 

 A7B5X16 F1\A2\Cu2 Pmmm 2 A
XII

2A
X

2A
IX

2A
VI-2

B
VI-1

4B
IV-1

X16 

 A9B7X22 F1\A3\Cu2 Pmmm 2 AXII

4A
X

2A
IX

2A
VI-2BVI-1

6B
IV-1X22 

 A5B4X11 F1\A1\Cu3 Ammm 2 AX

2A
IX

2A
VI-2BVI-1

2B
IV-1

2X11 

 A7B6X17 F1\A2\Cu3 Ammm 2 AXII

2A
X

2A
IX

2A
VI-2BVI-1

4B
IV-1

2X17 

 A9B8X23 F1\A3\Cu3 Ammm 2 AXII

4A
X

2A
IX

2A
VI-2BVI-1

6B
IV-1

2X23 

 A7B3X11 F1\A1\P1 P4/mmm 2 A
IX

4A
VI-2

Pb
V-2

2B
VI-1

2B
II
X11 

 A9B5Z17 F1\A2\P1 P4/mmm 2 AXII

2A
IX

4A
VI-2PbV-2

2B
VI-1

4B
IIX17 

 A11B7X23 F1\A3\P1 P4/mmm 2 AXII

4A
IX

4A
VI-2PbV-2

2B
VI-1

6B
IIX23 

 A6B3X10 F1\A1\P2 P4/mmm 2 AIX

3A
VIII-1AVI-2PbV-2BVI-1

2B
IIX10 

 A8B5X16 F1\A2\P2 P4/mmm 2 AXII

2A
IX

3A
VIII-1AVI-2PbV-2BVI-1

4B
IIX16 

 A10B7X22 F1\A3\P2 P4/mmm 2 AXII

4A
IX

3A
VIII-1AVI-2PbV-2BVI-1

6B
IIX22 

 A7B3X12 F1\A1\P3 Pmmm 2 AIX

4PbVII

2A
VI-2BVI-1

2B
IV-1X12 

 A9B5X18 F1\A1\P3 Pmmm 2 AXII

2A
IX

4PbVII

2A
VI-2BVI-1

4B
IV-1X18 

 A11B7X24 F1\A1\P3 Pmmm 2 AXII

4A
IX

4PbVII

2A
VI-2BVI-1

6B
IV-1X24 

 A7B3X13 F1\A1\P5 P4/mmm 2 AIX

4PbIX

2A
VI-2BVI-1

3X13 

 A9B5X19 F1\A2\P5 P4/mmm 2 AXII

2A
IX

4PbIX

2A
VI-2BVI-1

5X19 

 A11B7X25 F1\A3\P5 P4/mmm 2 AXII

4A
IX

4PbIX

2A
VI-2BVI-1

7X25 

 A9B4X15 F1\B2\F2 I4/mmm 2 AIX

4A
VIII-2

2A
VI-2

3B
V-1

4X15 

 A11B6X19 F1\B3\F2 I4/mmm 2 AIX

4A
VIII-2

4A
VI-2

3B
V-1

4B
IV-1

2X19 

 A13B8X23 F1\B4\F2 I4/mmm 2 AIX

4A
VIII-2

6A
VI-2

3B
V-1

4B
IV-1

4X23 

 A7B4X13 F1\B2\R1 P4/mmm 2 AIX

4A
VIII-2

2A
VI-2BV-1

4X13 
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 General 

formula 

Block/slab/ 

block 

Space 

group 
Z 

Coordination 

atoms 

 A9B6X17 F1\B3\R1 P4/mmm 2 AIX

4A
VIII-2

4A
VI-2BV-1

4B
IV-2

2X17 

 A11B8X21 F1\B4\R1 P4/mmm 2 A
IX

4A
VIII-2

6A
VI-2

B
V-1

4B
IV-2

4X21 

 A7B5X13 F1\B2\Cu1 P4/mmm 2 AIX

2A
VIII-1AVIII-2

3A
VI-2BV-1

4B
IIX13 

 A9B7X17 F1\B2\Cu1 P4/mmm 2 A
IX

2A
VIII-1

2A
VIII-2

4A
VI-2

B
V-1

4B
IV-1

2B
II
X17 

 A11B9X21 F1\B2\Cu1 P4/mmm 2 A
IX

2A
VIII-1

2A
VIII-2

6A
VI-2

B
V-1

4B
IV-1

4B
II
X21 

 A7B5X14 F1\B2\Cu2 Pmmm 2 AX

2A
IX

2A
VIII-2

2A
VI-2BV-1

4B
IV-1X14 

 A9B7X18 F1\B3\Cu2 Pmmm 2 A
X

2A
IX

2A
VIII-2

4A
VI-2

B
V-1

4B
IV-1

3X18 

 A11B9X22 F1\B4\Cu2 Pmmm 2 AX

2A
IX

2A
VIII-2

6A
VI-2BV-1

4B
IV-1

5X22 

 A7B6X15 F1\B2\Cu3 Ammm 2 A
X

2A
IX

2A
VIII-2

2A
VI-2

B
V-1

4B
IV-1

2X15 

 A9B8X19 F1\B3\Cu3 Ammm 2 A
X

2A
IX

2A
VIII-2

4A
VI-2

B
V-1

4B
IV-1

4X19 

 A11B10X23 F1\B4\Cu3 Ammm 2 AX

2A
IX

2A
VIII-2

6A
VI-2BV-1

4B
IV-1

6X23 

 A9B5X15 F1\B2\P1 P4/mmm 2 A
IX

4A
VIII-2

2A
VI-2

Pb
V-2

2B
V-1

4B
II
X15 

 A11B7X19 F1\B3\P1 P4/mmm 2 AIX

4A
VIII-2

4A
VI-2PbV-2

2B
V-1

4B
IV-1

2B
IIX19 

 A13B9X23 F1\B4\P1 P4/mmm 2 AIX

4A
VIII-2

6A
VI-2PbV-2

2B
V-1

4B
IV-1

4B
IIX23 

 A8B5X14 F1\B2\P2 P4/mmm 2 AIX

3A
VIII-2

2A
VIII-1AVI-2PbV-2BV-1

4B
IIX14 

 A10B7X18 F1\B3\P2 P4/mmm 2 A
IX

3A
VIII-2

4A
VIII-1

A
VI-2

Pb
V-2

B
V-1

4B
IV-1

2B
II
X18 

 A12B9X22 F1\B4\P2 P4/mmm 2 A
IX

3A
VIII-2

6A
VIII-1

A
VI-2

Pb
V-2

B
V-1

4B
IV-1

4B
II
X22 

 A9B5X16 F1\B2\P3 Pmmm 2 AIX

4A
VIII-2

2PbVII

2A
VI-2BV-1

4B
IV-1X16 

 A11B7X20 F1\B3\P3 Pmmm 2 AIX

4A
VIII-2

4PbVII

2A
VI-2BV-1

4B
IV-1

3X20 

 A13B9X24 F1\B4\P3 Pmmm 2 AIX

4A
VIII-2

6PbVII

2A
VI-2BV-1

4B
IV-1

5X24 

 A9B5X17 F1\B2\P5 P4/mmm 2 AIX

4A
VIII-2

2PbIX

2A
VI-2BVI-1BV-1

4X17 

 A11B7X21 F1\B3\P5 P4/mmm 2 AIX

4A
VIII-2

4PbIX

2A
VI-2BVI-1BV-1

4B
IV-1

2X21 

 A13B9X25 F1\B4\P5 P4/mmm 2 AIX

4A
VIII-2

6PbIX

2A
VI-2BVI-1BV-1

4B
IV-1

4X25 

 

 

3. Conclusion 
 

Preparing this publication the authors would like to propose to spe-

cialits a rather rich possibilities for future search of many new layered 

perovskite-like crystals which can exibit interesting physical properties 

such as ferro- and antiferromagnetism, ferro- and antiferroelectricity, su-

perconductivity  and others.      

Praphases of new layered compounds in Tables 1-5 belong to two 

tetragonal space groups: P4/mmm and I4/mmm. Real crystals can have 
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distorted structures depending on thermodynamical conditions and 

deficiency of anions or cations.  

Assortiment of proposed praphases can be widely enriched, but it 

has to be taken into anount that our prognosis has been made on the 

crystal chemical basis and it should be considered as a first 

approximation.  

In order to constuct theoretically a new structure it is nessesary to 

provide both electroneutrality of its composition and proper values of 

charges and ionic radii in order to minimize mithmatch of the 

intergrowing surface nets. 

Authors hope that content of the paper will stimulate search of new 

crystals and would be grateful to international community for any 

remarks, criticism and information about results of the search.  We are 

ready to sent our prepints (in Russian) if somebody will be interested in 

pictures of proposed structures and other details .  

The work was purtially supported by INTAS 99–10177 and RFBR 

00–15–96790 grants.          
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