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HCCNEAOBAHKHE MHHEPANIOI'MYECKOro COCTABA, CTPYKTYPBI
M CBOHCTB NMOBEPXHOCTH 30/IbHBIX MHKPOCPEP YKPAHHLI

VccaenoBansl cBoiicTBa (MIHEPAJIOTHUECKUI COCTAB, CMadYBae-
MOCTB, TIOPUCTOCTD, yAeJAbHas MOBEPXHOCTh U ee dHePreTHIecKoe
COCTOSTHIE) 30JIbHBIX MUKpocdep pazimnyupix TIC YKpauusl, mo-
JydaeMbIX B pesyusbrate ckuranus yrus /lonenkoro (Tpumoss-
ckas, Kypaxosckas, Kpusopoxckas u Ilpugnenposckas TIC)
n JIbBoBcKo-Boubinckoro yronpubix Gacceiinos (Bypurrbiackas
T3C). lIpoanann3nupoBaHo BAUSHUE CBOUCTB TTOBEPXHOCTH 30JIb-
HBIX MHUKpocdep Ha UX TMOTEHIHATBHYIO CIOCOOHOCTD HMCIOIb30-
BaHNS B KaueCcTBE HANIOJHUTEJIEH /I/IT CTPONTENbHBIX MaTepUaIOB.
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CRYSTALLINE STRUCTURE

ANALYSIS OF Baz;W0g

COMPOUND

Ioxasano, wo cnoayka BazWOg mae mpu nonimophni mooupixauii, ouppaxuiini cnexkmpu sKux
posmiwgenii ¢ baszax danux pdf-2 za 2004 p. 3a cnexkmpom 3zeneposanum HiphScorePlus 3.0 nio nome-
pom 00-033-0182 cnoryxa narexcumo do cmpyxmypu muny Ba;1W,03. Ymouneno nepioou pewimiu,
MIKpOCMPYKmMypHi napamempu ma cmexiomempuunuii ckaiao cnoayxu BasWOg.

Kmeuosi cnosa: penmeenocmpyxmypuuil ananiz, 6aza danux pdf-2, Ba84.46W31.070189.08, me-

moo Pimeeavoa.

1. Introduction

Metal-porous cathodes are widely used in electric rocket
engines of space vehicles, as well as in powerful elec-
tric vacuum devices, for example, microwave range. They
combine a large number of composite cathodes and are
multiphase systems consisting of a metal matrix (sponge),
in the pores and on the surface of which an emission-
active substance is located. In the process of impregnating
the sponge with an emission active substance, BasWOg
is formed, which explains the presence of barium on the
emitter surface [1]. Consequently, studies of the proper-
ties of this compound, in particular its crystal structure,
are relevant.

2. The ohject of research
and its technological audit

The object of research is BasWOg crystal structure. This
compound is formed from a mixture of BaCOj3 i WOs,
which is heated at 1000-1400 °C for 30 hours, followed
by hardening. At 690 °C, polymorphic transformation
of BasWOg from triclinic crystal system to cubic is observed.
Also, this compound can be synthesized from a mixture of

oxides at a pressure of 7 kbar, a temperature of 1300 °C
and a holding time of 24 hours [2].

One of the most problematic places is the presence
of a large number of diffraction spectra captured for this
compound, obtained by the Bragg-Bertrand method on
copper filtered radiation.

For example, in the pdf-2 database for 2004, there
are 7 diffraction spectra of different quality are ob-
tained for the BasWOg compound synthesized by various
methods.

3. The aim and ohjectives of research

The aim of this work is studying the crystal structure
of BasWOg compound, presented in the diffraction data
base pdf-2 for 2004 at the number 00-033-0182.

For the set aim the following tasks are solved:

1. To conduct X-ray phase analysis for the presence
of compounds indicated in the state diagram (Fig. 1).

2. Taking into account the results of the phase analysis,
to propose a model of the microstructure parameters of
the spectrum of this compound.

3. To refine the microstructural parameters of this com-
pound by the Rietveld method.
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2000 T T T T T T T T T According to [5], the crystal structure of the
spectrum, represented in position 6 of Table 1, has
’\ ] the following microstructural parameters: triclinic,
\ crystal structure P1, lattice parameters a=6.1072 A,
1800 (= /}790*20 4 b=6.1071 A% c=8.6710 A% 0:=90.0200°; B=89.9800°;
\ / >/ B,W()+L  LIQUID v=90.0400°; Z=2. The microstructural parameters
- \‘ 4 \ BWHL - are presented in Table 2.
1600 =% ~15%0 BJ}r’(b\ BWAL i Tahle 2
y-B,W \\ f : 0-B,W+L The microstructural parameters of Ba;W0g according ta (5]
B 147545 |
1490+10 B3 c)!)\ The cor- The filling
+ k Atom | rect point X y z factor of the
1400 — 138545 |-bx W W] system positions
+
%)h B+B W(CUBIC L Ba[l] la 0.0 0.0 0.0 1.0
[0} Sy 3
E 1320+5 Ba(2) la | 0528 | 044 | 0516 10
é 1200 - Ba(3) la 0.01 0.96 | 0.487 1.0
8 B3\_Y( ) Ba(4) la 0.505 | 0.481 | 0.028 1.0
R o-B,Y Ba(5) la 0.031 | 0.414 | 0.729 0.5
Ba(B) la 0.052 | 0.546 | 0.758 0.5
1000}~ 5| 0-B,W+BW Ba(7) 1a 054 | 0012 | 025 05
= g Ba(B) la 0.558 | 0.909 | 0.276 0.5
= o o —
= Wi(1 1 -0.001| 0.465 | 0.25 1.0
e O'| BW+W(TETRAG.) L) 2
800 ~805 % W(2) la 0.484 | 0.966 | 0.767 1.0
;+B3W(TETRAG B.W(0 - 74525 1[§Y) 1a 0.768 | 0.673 | 0.272 1.0
IR i 2 PWHWORIRO) 0@ 1a | 0991 | 0.461 | 0.031 1.0
0 10 20 30 40 50 60 70 80 90 100
800 Moic, % WO, 0(3) la 0.795 | 0.262 | 0.325 1.0
0(4) la 0.982 | 0.398 | 0.467 1.0
Fig. 1. The phase diagram of BaO-W0; according to [3]: L — liquidus line; 0(5) 1a 0.236 | 0.259 | 0.255 1.0
C and CUBIC - cubic crystal structure; TETRAG — tetragonal crystal structure;
ORTHO - orthorhombic crystal structure; B — BaO; W — W0O5; BasW — Ba;W0g 0(6) la 023 066 | 0.296 10
0(7) la 0.314 | 0.228 | 0.768 1.0
4. Research of existing solutions a@) la | 0277 | 0.737 | 076 10
of the prohlem 0@ | 1a |o0488 | 096 | D989 10
.1 0(10) la 0.503 | 0.926 | 0.552 1.0
Data of pdf-2 for 2004 [4] indicate the presence of seven BagsWOg o) 1 0708 | 0752 | 078 0
diffraction spectra of BasWOg (Table 1). Positions 5, 6 and 7 are a : : : :
interest (Table 1). 0(12) la 0.708 | 0.187 | 0.762 1.0
Tabls 1 In [6], for the spectrum presented in
Information on the BazWOgcrystal structure position 7 (Table 1), the Crystal structure is
No. | Compound Crystal Lattice Card number in the Diffraction represented by the following data: the com-
: P structure periods, A° pdi-2 database spectrum quality pound haS. a CUb?C crystal StYUCtur.ef Fm-3m
1 | BagWOg | Unknown Unknown 00-015-0240 Low quality and a lattice period 4=8.62 A®, Microstruc-
tural parameters are given in Table 3.
Low spectrum
2 BazW0g Unknown Unknown 00-020-0152 accuracy Table 3
a=8.6520 The microstructural parameters of BazW0g
3 BazW0g Tetragonal b=8.6520 00-025-0082 Doubtful quality according to (6]
c=16.4340
2—12.1800 The cor- The filling
4 | BasWO; | Orthorhombic | b=12.2300 | 00-026-0195 Indexad Atom ”Z':;st’ﬁlm o AR fﬂ;‘u”;tf:n;he
c=17.3700
a=17.1785 The highest qual- Ba(1) 8c 0.25 | 0.25 | 0.25 1.0
S BazW0g Cubic, Fm-3m | b=17.1765 00-033-0182 ity of the diffrac- Ba(2) 4b 0.5 0.5 0.5 1.0
c=17.1765 tion spectrum
2=6.1072 w 4a 0 0 0 1.0
l;i gég:{é The calculated g 24e g2 g g 1.0
B BazW0g Triclinic, P1 (x—_EIIj 0200° 01-077-0642 spectrum by the
e o structural model . .
=83. e phase diagram of BaO-WOj is shown
p=89 53000 The phase diag f BaO-WO h
y=130.0400 in Fig. 1 according to [3], where BagWOg
a=8.62 The calculated is indicated. There are several polymorphic
7 | BagW0g | Cubic, Fm-3m bfggg 01-089-5178 SPE“‘T““‘] by glel modifications: cubic, tetragonal, partially con-
=0 structural model | firmed by pdf-2 data for 2004 [4].
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It is noted in [7] that the obtained BagWOg barium
tungstate compound has a cryolite structure that is thom-
bically distorted. This compound is indexed under the
assumption that it belongs to a rhombic system with
lattice periods a=12.18 A°, b=12.23 A°, ¢=17.37 A°, the
diffraction spectrum of which is contained in pdf-2 to
2004 under number 00-026-0195.

An isothermal cross section of the phase diagram of
the Ba-W-O system at a temperature of 1700 °C is given
in [8] (Fig. 2). As can be seen from the phase diagram of
the compound BagWOg+W is on the line of double com-
pounds BaO and WOs3;. At the same time, there is a large
triple region in which the input chemical elements exist
in the liquid state. This may indicate that the BagWOg
compound may have a significant homogeneity region.

The existence of compounds based on BagWOg, such
as: Srs,Ba,WOg (x=0-0.75) Ba3-xWO6: xEu3+(x=0.01,
0.03, 0.05, 0.08, 0.1), is noted in [9, 10] have a crystalline
structure of the (NHy) 3FeFg (cubic crystal structure),
which agrees well with the data of [6]. In particular, the
synthesized compounds have ferroelectric and luminescent
properties, which can be used, for example, in solid-state
lighting devices.

Special attention should be paid to the works [11, 12],
where it is synthesized at 1300 °C and quenched with liquid
nitrogen, and the crystal structure of the new compound
Baj{W40,3 is investigated, which has its own structural

type. The structure of BajyW,Oog3 is investigated by X-ray
and neutron diffraction analysis, using the Rietveld method
(Fd-3m, a=17.1823 (1) A, Z=8, Rp=3.09 %, Rwp=4.25 %).
The structure is an example of a superstructure of a simple
perovskite ABO3, and it can be written as Ba1.75-0.25)
BaW05.75-0.25, that has vacancies on both the metal and
the anion. The local structure of one of the two asym-
metric tungsten ions is the WOg octahedron, which is
characteristic of perovskite. Another tungsten, surrounded
by oxygen and anion vacancies, statistically distributed over
three separated sections, with the formation of 18 partially
occupied oxygen atoms (on average ~30 %), represented
as WO (18/3), between adjacent WO18/3 polyhedra. that
Ba;1W;093 at room temperature is isostructural to the
high-temperature phase at 1100 °C.

So Bay1W 403 (or Ba1.75 (BaW) 05.75) has a derivative
of the perovskite structure (ABO3) with vacancies located in
the A sub-lattice, but disordered in the O sub-lattice, which
indicates the potential as the electrolyte of the oxide ion.

The spectrum of the compound of position 5 deserves
special attention (Table 1). According to the data of [5],
the spectrum of the compound is indexed in cubic crystal
structure, Fm-3m, lattice constant a=17.1765 A°. At the same
time, the literature data [11-13] indicate that this com-
pound belongs to the new structural type Baj{W;Os3. The
microstructural parameters are given in Table 4, the lattice
periods are 17.188 (5) A°, Fd-3m (the second subgroup).

Ba
Ba-W-0O QO Liquid
11370(;}5212:1101 Section <0 * W, 0,
O Ba WO,
+ W
40 BaO-W-Vapor 00
BaO
60, P 40
ww -~ _Liq
%O.Nﬁ/ /i
Y 3% -
Ba, WO,
(1O
80, 20
HLiq
W-W,0,,Liq \
- \/ Mg —~p— — N, N7
W 20 40 60 WO, /WO, 0
ATOMIC PERCENT W50y

Fig. 2. Isothermal section of the phase diagram of the Ba-W-0 system at a temperature of 1700 °C

;36

TEXHONOTTYHHIA AYAHT TA PE3EPBH BHPOEHMLTBA — Ne 6/1(38), 2017



I55N 2226-3780

INDUSTRIAL AND TECHNOLOGY SYSTEMS:

MATERIALS SCIENCE

Tahle 4 Tahle 6
Microstructural parameters of Ba;{W40z3 The values of interplanar distances and ohserved
and calculated intensities
The cor- The filling = =

Atom | rect point x y z factor of the | g ? iﬂ’[A ) d‘is[A ) Leal Lobs H L] L
system positions 9.92545 | 9.88879 1.28 1.98 1 1 1
Bal 8b 0.375 0.375 0.375 1 21(2) 6.07498 | 607455 | 081 | 138 | 0 | 2 | 2
5.18014 - 0.15 - 1 1 3
Ba?2 48f 0.4002(1) 0.125 0.125 1 3.3(1) 495946 | 496180 | 9.12 | 8.96 2 2 2
4.29464 4.29579 5.68 4.99 0 0 4
Ba3 32e 0.22556(8) | 0.22556(8) | 0.22556(8) 1 5.1(1) 204085 | 394189 188 298 1 3 7
w1 16d 0.5 0.5 0.5 1 1.3(1) 3.50619 | 3.50904 | 4.24 4.85 2 2 4
3.30558 | 3.30703 | 5.77 | 24.96 1 1 )
w2 16c 0 0 0 1 2.2(1) 3.30558 - 19.22 - 3 3 3
3.03626 | 3.03602 |100.00)100.00f O 4 4
02 96y | 0.0779(2) | 0.0779(2) | -0.0064(3) | 0.412(1) | B.2(4) 286254 | 286302 | 325 | 296 | 2 | 4 | 4
2.71559 | 2.71585 1.27 0.94 0 2 B
03 96h 0.0762(2) | —0.0762(2) 0 0.308(1) 9.0(9) 2.61911 2.62005 1.73 2.00 3 3 5
04 | 96g | 0.1037(5) | -0.0083(4) | -0.0083(4) | 0.197(1) | 9.7(8) I B T B S R R
2.40486 | 2.40503 | 0.01 2.99 1 1 7
2.40486 - 3.17 - 1 3 5
The described studies aimed to refine the microstructural pa- 229496 _ 0.42 _ 2 4 B
rameters for joining position 5 (Table 4). 2.23583 | 2.23601 | 485 [1395| 1 [ 3 [ 7
2.23583 - 8.00 - 3 ) 5
2.14669 | 2.14601 | 15.71 | 16.87 0 0 8
5. Methods of research 2.09807 - 0.43 - 3 [ 31[7
2.08258 | 2.08397 0.24 0.90 4 4 B
The diffraction spectrum for the study is generated using the 202389 | 202401 [ 211 [ 291 | 0 [ B | B
HiphScorePlus 3.0 program and the attached pdf-2 database for 2.02389 — 1.32 - 2 12 | 8
2004 in the UDF format. 1.98298 | 1.98410 | 5.33 4.90 1 5 7
.. . . 1.98298 - 0.11 - 5 S 5
X-ray phase analysis is performed using the HiphScorePlus 3.0 196989 | 196939 | 533 | 495 | 2 | 6 | B
program. Microstructures parameters of known compounds are found 1.92000 | 1.92060 | 064 | 396 | 0 | 4 8
with the help of [4, 14, 15]. 1.88497 - 0.34 - 1 1 9
An analysis of the proposed structural model of this spectrum 1.88437 - 0.05 - O T
. . . . 1.87371 1.87369 | 3.62 1.95 2 4 8
is also carried out using the HiphScorePlus 3.0 program by the 183062 1 183079 1 079 1094 | 4 | & | &
Rietveld method. 1.80019 | 180050 | 338 | 395 [ 1 [ 3 | 9
1.75267 | 1.75220 | 18.84 | 20.96 | 4 4 8
1.72580 | 1.72619 | 0.30 0.94 1 7 7
6. Research results 172590 - 106 T - 3 13 [ 9
1.72590 - 0.01 - 5} 5 7
X-ray diffraction analysis indicates the absence of additional 168389 | 168400 | 097 | 193 | 0 | 2 | 10
phases. Thus, the investigated spectrum is single-phase. A refinement 1.68389 - 1.30 - 2 | 6|8
of the crystal structure of this compound is carried out using the 1.66011 | 166021 | 301 | 896 | 1 s | 9
HiphScorePlus 3.0 program by the Rietveld method. The compound }gggﬂ TE5210 ?g? =49 g ; 17|]
belongs to the cubic structure Fd-3m (the second subgroup) with 165241 | - £.25 = 6§ | 6B | 6
a lattice period a=17.1690 (4) A°. The microstructural parameters 1.60131 - 1.11 - 315139
of the phase are given in Table 5. 1.59440 | 158354 | 045 | 062 | 4 | 6 | 8B
The values of the interplanar distances and intensities, observed 1.56759 = 0.08 = 2 4 110
. . . 1.54835 1.54851 1.07 0.92 ) 7 7
and calculated from this model, are given in Table 6. 154835 — 000 = 1 T 111
1.51780 | 1.51789 | 6.92 6.91 0 8 8
Tahle § 150032 | 150097 | 045 | 083 | 1 [ 7 | §
Microstructural parameters of BasW0g compound 1.50032 - 0.27 - 5 ) 9
1.50032 - 0.14 - 1 3 11
The cor- | The filling Tem- 1.49462 1.49514 2.13 0.91 2 8 8
Atom | rect point | factor of the X y z perature 1.49462 - 0.02 - 4 4 10
system positions factor 1.47247 - 0.00 - 0 B 10
1.47247 - 0.31 - 5 B 8
Bal 8b 0.894304 | 0.375000 | 0.375000 | 0.375000 |0.500000 1.45649 1.45672 0.72 711 7 7 11
Ba2 | 4Bf | 0943957 |0.400354 | 0.125000 | 0.125000 |2.296785 145649 = 104 L - 131719
: : : . : 1.45128 1.45159 7.23 7.04 2 B 10
Ba3 32e 1.000000 |0.222107 | 0.222107 | 0.222107 | 0.549590 143058 | 143130 | 001 | 194 | 0 | 0 | 12
1.43098 - 0.82 - 4 8 8
W1 16d 1.000000 | 0.500000 | 0.500000 | 0.500000 | 0.500000 1.41630 | 1.41658 | 0.00 0.90 1 5 11
1.41630 - 1.46 - 7 7 7
w2 1B6c 0.941749 | 0.000000 | 0.000000 | 0.00COOO0 |0.500000 179280 179340 055 299 2 2 12
01 98¢ | 1.000000 |0.504385 | 0.504385 | 0.615905 |0.000000 1.39280 = 301 | - 4 16110
1.37926 | 1.37970 | 0.01 0.95 3 5 11
02 96g 0.552858 | 0.044073 | 0.044073 | -0.036847 | 0.500000 1.37926 - 0.09 - ) 7 9
1.35753 - 3.37 - 0 4 12
03 96h 0.215246 | 0.094419 (-0.094419 | 0.000000 |0.000000 1.34498 1.34570 0.85 5.99 1 g g
1.34087 - 0.38 - 2 4 12
04 96g 0.201508 | 0.108406 | 0.108406 |-0.074564 | 5.500592 174087 — 083 — B 8 8
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Table 7 shows the interatomic dis-
tances of the Ba3WOg compound under
the number 00-015-0240 in the pdf-2

Counts

I I Y AR MR AR M RARIROAAAE

20000-00-033-0182
I Ba3WO6_new 100.0 %

database for 2004.

And Fig. 3 shows the resultant dif-
fractograms, generated and calculated
from the microstructure parameters of
the Bags46W31070189.0s compound.

The performed studies of the crys-
tal structure of the compound (Fig. 4)
indicate that the test compound is ob-
tained from BaCOs; and WOj3 (ratio
73:27 mol).

The compound is heated in Au (gold)
crucible in air at 950 °C for 48 hours. i
This sample is approximately 2 ml. % Ll L
richer on WOs3 than the true 3:1 oxide \ J L " |
and has a stoichiometric composition PO I N S MWJL‘J IIIII "M!UULJJ ] JL'_“JL'JL“JLJLL—
shifted. 10 2 30 40 50 60 70

This assumption is confirmed by the Position [°2Theta] (Copper (Cu))
clarification of the crystal structure of
the compound obtained from pdf-2 for
2004 [4] and it is Bags46W31.070189.0s.

10000

Fig. 3. The resultant diffractograms, generated and calculated from the microstructure parameters
of the Bagg 46W31.070180.08 compound

Table 7

v e A
The interatomic distances of the test compound ® -Ba I. ‘ . 'a. ) ’ :.-.‘ :.... .
Atom1 Atom2 | Distance, A° | Atom1 Atom2 | Distance, A° - o :‘q\ "._ AR "a‘ e
Bal 0 2.933 03 W 1.243 HW PERSAIILY 'gﬂe > ‘@
Ba2 -0 1362 - -0 1516 0 S el % i - ®
- 0 2.409 - -0 1,691 o, BT 9.3 - o
- 0 2739 - 0 1.965 \ ..’.,. 5 é"‘*@g o
- -0 2.767 - -0 2.455 R A EF i > @ -
- 0 3154 _ 0 2.486 Lo e ,_.a%ﬁ-‘f;-p_ e .o
- W 5.484 - -0 2.608 Lo ﬁ Gih,-..o :
Ba3 -0 2.890 - Ba 2.767 Voo .!.; vy e .,
- -0 2,989 - 0 2.939 * ® '-3.9_- o !..
- -0 3.073 - —Ba 3.264 y e . e
- -0 3.264 - -0 3.362 Yo
w1 -0 1.993 - -0 3.404 ’
~ “Ba 3484 04 0 1516 Fig. 4. Images of the crystal structure of Bags 44W31.0701g9.08 compound
w2 -0 1.243 - -0 1.907
- m &.293 - W (R 7. SWOT analysis of research results
- -0 2.927 - -0 2.293
01 -w 1.993 - —Ba 2.409 Strengths. As a result of the study, it is established that
- -0 2.708 - -0 2.585 Batl, Ba2 atoms have vacancies in regular systems of points
- -Ba 2.739 - -0 2.608 8b, 48f. Also, the result of reducing the filling of positions
_ -0 2.831 — -0 2.831 for the tungsten atom W2 (16¢) is obtained. The oxygen
_ _Ba 2890 _ _Ba %.07% atoms, in contrast to the input model, also have incom-
_ _0 2925 _ 0 7 362 plete filling of the correct points systems (02, O3, O4).
_ Ba 2933 _ _ _ In addition, the calculation shows that the coordinates of
~ 0 3149 ~ — ~ the atoms O2 (96g) and O3 (96h) differ from the input
~ Ba 3154 ~ ~ ~ model in proportion to 2 and 1.5 times.
02 W 1993 N - N Weaknesses. Incomplete filling of correct points systems
— 0 2708 ~ ~ ~ by atoms is associated with a change in the stoichiometric
- s 2739 - — - f:omposition Qf the compound. A significant relative change
- ) 2831 - - - in thg coordinates of ‘Fhe oxygen atoms .leads to a dlstgr—
tion in the O-sub-lattice of the perovskite structure with
- —-Ba 2.890 - - - .
vacancies (ABO3).
- -0 2.925 - - - Opportunities. A polymorphic transformation from triclinic
- —Ba 2.953 - - - crystal structure into cubic is recorded without changing
- ml 3.149 - - - the stoichiometric composition of the compound at a tem-
- —Ba 3.154 - - - perature of 690 °C. At the same time, there are data on this
- -0 3.328 - - - compound relating to orthorhombic and tetragonal crystal
— 38 TEXHOMOTTYHUK AYAUT TA PE3EPBH BHPOEHHLTBA — N:o 6/1(38), 2017
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structure, and possibly depends on the method of obtaining
the compound. Also displaced stoichiometric composition
of Ba;;W ;0,3 indicates the presence of a homogeneity re-
gion of this compound, the boundaries of which are worth
exploring. The formation of this compound can be affected
by the method of its preparation and impurities, which can
somewhat change the structural parameters.

Threats. The compounds Ba;1W;0y3 and BagWOg are
close to each other in their stoichiometric composition,
but they differ in crystalline structures, and the first of
them has a homogeneity region. Obviously, they also have
different physicochemical properties. Perhaps the formation
of these compounds is affected not so much by the percen-
tage of incoming materials, but by the method of obtaining
the compounds themselves. Therefore, in the synthesis of
these compounds it is necessary to take into account this.

1. The conducted X-ray phase analysis doesn’t reveal
the presence of several phases in the investigated com-
pound, presented in the state diagram (Fig. 1, Table 1).
So it is concluded that the compound is single-phase.

2. Using the HiphScorePlus 3.0 program, the Riffveld
method is used to study the diffraction spectrum of the
compound under the number 00-033-0182. It is revealed
that the input model is BajyW4QO»3 structural type [11-13].

3. It is found that the compound belongs to the cubic
system, the spatial symmetry group Fd-3m, has a constant
crystal lattice of 17.1690 (4) A° (Table 4). The disagree-
ment factor is R=5.43404. The displaced stoichiometric
composition can mean that this compound has a significant
area of homogeneity, the boundaries of which can be the
subject of further research.
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AHANIM3 KPUCTANNHYECKOH CTPYKTYPLI COEAHHEHMA BA;WO;

[Tokazamno, uro coenunenne BasWOg mmeet Tpu moaumopdmbie
mojubukanuy, aupaKkimoOHHbIE CIEKTPbI KOTOPHIX Pa3MeleHbl
B Gaza ganubix pdf-2 3a 2004 . Tlo crekTpy creHepUpOBaHHBIM
HiphScorePlus 3.0 mox nomepom 00-033-0182 coexunenue BXo-
IuT B CTPYKTYpy Tumna BajiW,4Oy3. YTOUHEHBI TIepHOIBI PEeNeTKN,
MUKPOCTPYKTYPHBIE HapaMeTPbl U CTEXHMOMETPUUYECKUIl COCTAB CO-
eqnienns BasWOg.

Kmiouesste cnoBa: peHTTEHOCTPYKTYPHBII aHas M3, 6a3a TaHHbIX
pdf-2, Bag4.46W31.070189.03, metoj Pursesbia.
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