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Barium molybdates have a wide range of applications: in nuclear power, photoluminescent
devices, solid-state lasers, photocatalysts, and gas sensing. They are used in microwave
and thermoelectric devices. Ba,MoO; belon§s to this group of compounds. Several methods
for its production are known from the literature. Ba,MoQ; is obtained by reactions:
BaMoO,+BaCO;—Ba,MoO;+CO,, BaMoO,+Ba;MoO,—2Ba,MoO;. This chemical can also
be obtained from the reaction of BaMoO, with Mo and BaO,. Ba,MoOs and Mo, BaMoO, were
formed, which did not react. According to the state diagram of BaO-MoQ;, it borders on
Ba;Mo,0,, and BaMoO, . It has a meltingfoint of 1280° C in the eutectic and 1370 °C in the melt.
The presence of Ba,MoOs was determined by X-ray phase anaTl'ysiS using the database of powder
diffractograms with the Brag-Brentano geometry, PDF-2. The spectrum of the compound is
available in the card 025-0011. The synthesis of the compound whose diffraction L;lpectrum is
reported in card 025-0011, PDF-2 database (ICDD) for 2009 was the result of the reaction
of%aCO3 and MoQOys, taken in a molar ratio of 2:1, placed in a gold crucible and heated to 900 °C
and kept in air for 4 days. From the analysis of the literature, it follows that Ba, MoO; crystallizes
in orthorhombic i}vngony, has the Pnma symmetry group, lattice periods a = 7.40974°
b=5.76034°, c=11.3906A4°and belongs to the K,VO,F;structure type. Using the above information
on the crystal structure of the studied compound, the microstructural parameters were refined
using the spectrum published in card 025-0011 of the PDF-2 (ICDD) database for 2009. The
values of the lattice periods were refined: a=7.408471A4°, b=5.734523A4°, ¢=11.469570A°, spatial
symmetry group Pnma. Microstructural parameters: Ba(l) 4c x/a=0.178307; y/b=0.250000;
z/c=0.416387; position fillin J/actor s.o.f.=1; Ba(2) 4c x/a=0.482515; y/b=0.250000;
z/c=0.715824; s.o.f.=1; 0(1? ¢ x/a= 0.1585(9); y/b=0.250000; z/c= 0.0671(5); s.o.f.=I;
O(1) 4a x/a= 0; y/b=0; z/c= 0; s.o.f.=1; O(2) 4c x/a=0.731075; y/b=0.250000; z/c=-0.001550;
s.=1; O(3) 4c x/a=0.336331; y/b=0.250000; z/c=0.904934; s.o.f-=1; O(4) 8d x/a=0.267908;
v/b=0.134197; z/c=0.053091; s.o.f.=1.
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3aeo0annuii B. B. Ymounenna MikpocmpykmypHux napamempie Kpucmaniunoi
cmpykmypu cnoayku Ba,MoO;

Moniboamu bapiro maromos WUpOKULl CHEKMp 3aCMOoCy8anHa: 8 A0epHill eHepeemuyi, homo-
JIOMIHECYEeHMHUX NPUCMPOSIX, MEEPOOMINbHUX IA3ePax, (POMOKAMAI3Amopax, 30H0Y8AHHI 2a3Y.
3acmocosgylomuvcs 8 MIKpOXGUILOBUX MA MEPMOENEKMPULHUX NPUCmpPosx. JJo ybo2o psady cnonyk
nanexcums i Ba,MoO;. ﬁ aimepamypu 8i00Mo 0eKiibka Memoodis it ompumanHs. Ba 2]@005 ompu-
mytoms 3a peakyisimu: BaMoO,+BaCO;—Ba,MoO;+CO, BaMoO ,+Ba;MoO—2Ba,MoO:;
Taxoswc Oany XiMiuHy peuo8uHy MOXCHA ompumamu 6 pezyivmami peaxyii BaMoO, 3 Mo i BaO,
Ymeoprosanucs BazA/g)O5 i M)(;, BaMoO, sxi ne npopeazysanu. Bignoeiano 0o diaepamu cmawy
BaO-MoO; éona Jexcye 3 Ba;Mo,0,, ma BaMoO,. Mae memnepamypy nnasnennsn 1280 °C 3a
esmexmuxoio, i 1370 °C 3 posnnasy. llpucymuicme Ba,MoOjs susnayanacs 6 pesynomami penm-
2EHIBCLKO2O (PA306020 AHANIZY 3a OONOMO20I0 6A3U OAHUX NOPOWKOBUX OUPPAKMOSPAM 3 2e0-
mempieto 3iomku bpee-bpenmano, PDF-2. Cnexmp cnonyxu micmumocs 6 kapmyi 025-0011.
Cunmes cnonyku, ugb arkyitinuti cnexkmp sikoi micmumscst 6 kapmyi 025-0011, 6azu oanux
PDF-2 (ICDD) 3a 20 f DIk 8i00ysascs 6 pesyibmami peakyii BaCZZB i MoO3, e3amux 6 monsap-
Homy chiggioHoweHi 2:1, posmiwenux 6 3oiomomy mueni i Haepimux 0o 9000C ma eumpu-
Manux npomszom 4 0i6 Ha nosimpi. 3 ananizy aimepamypHux oxcepen ciioye, wo Ba2MoOS5
KpUCManizyemscsi 6 OpmopoMOIuHiti CUHEOHIT, Mae NPOCmMopogy epyny cumempii Pnma, nepi-
oou pewimiu a=7,4(5]97A1?), b=5,760340, c=11,3906A40 i nanescumv 0o muny cmpykmypu
K, V(fZF 3. Buxopucmoesyrouu 3aznaueni gioomocmi npo Kpucmaniuny cmpykmypy 00CaioNcyeanoi
CHOMYKU OYI0 NPOBEOEHO YMOYHEHHS MIKPOCIPYKIMYPHUX NAPAMEMpI6 3a CHeKmpom po3miuye-
Hum 6 kapmuyi 025-0011 6asu danux PDF-2 (ICDD) 3a 2009 pix. Ymouneni 3nauenHs nepioois
pewimku: a=7,40847140, b=5,734523A40, c=11,469570A0, npocmopoea zpyna cumempii Pnma.
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Mixpocmpykmypui napamempu: Ba(l) 4c x/a=0,178307; y/b=0,250000, z/c=0,416387; xoegpi-
yienm 3anosuents nosuyit s.o.f.=I1; Ba(2) 4c x/a=0,482515; y/b=0,250000; z/c=0,715824;
s.o.f-=1; Mo(1)4cx/a=0,1585(9); y/b=0,250000; z/c=0,0671(5); s.o.f.=1,; O(1) 4ax/a= 0, y/b=0;
z/c= 0; s.of=1; O2) 4c x/a=0,731075; y/b=0,250000; z/c=-0,001550; s.o.f.=1; O(3) 4c
x/a=0,336331; y/b=0,250000; z/c=0,904934, s.o.f.=1; O(4) 8d x/a=0,267908; y/b=0,134197;
z/c=0,053091; s.o.f=1.

Knrwwuosi cnosa: kpucmaniuna cmpykmypa, memoo Pimeenvoa, cnonyka Ba,MoO:.

Introduction. Compounds of the Ba-Mo-O system have a wide range of properties.
For example, they are used in nuclear power, photoluminescence, solid-state lasers,
photocatalysts, gas sensing, microwave and thermoelectric properties [1]. The compound
Ba,MoO:; is one of the representatives of this class. Therefore, the study of the proper-
ties and structure of this compound, in particular its crystal structure, is relevant.

The symmetry and lattice periods of this compound were determined and reported in
[2]. Namely, the structure of Ba,MoQO; was assigned to the thombic syngony with lattice
periods a = 7.412 A°, b = 5.769 A°, ¢ = 11.380 A°.

The method for obtaining this compound is reported in detail in [3]. The compound
can be obtained by reactions:

BaMoO, +BaCO; — Ba,MoO, +CO,

BaMoO, +Ba;MoO, —2 Ba,MoO;
The phase diagram of BaO-MoO is given in [4], Fig. 1.

The BaO- MoO 4 Phase Diagram
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Fig. 1. Phase diagram of BaO-MoO;

According to it, the compound has a melting point of 1280 °C in the eutectic
and 1370 °C in the melt.

Also, as a result of the reaction of BaMoO, with Mo and BaO,, Ba,MoO; and Mo,
BaMoO, were formed, which did not react [5].

In [6], the compound Ba, MoO; card 25-0011 JCPDS was observed by X-ray phase
analysis using the PDF-2 database.

The aim of this work is to clarify the microstructural parameters of the compound
Ba, MoO;.
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Research results. Information on the crystal structure of this compound can be found
in [7]. The samples for the study were prepared from BaCO, and MoO, in a molar ratio
of 2:1, heated to 900 °C in a gold crucible and kept in air for 4 days. Ba, MoO; crystallizes
in thombic syngony, with the Pnam symmetry group, Z = 4, and belongs to the structural
type K,VO,F, , and has lattice periods a = 7.4097(7)A°, b = 11.3906(8)A°, ¢ = 5.7603(6)
A°[7].

These data were taken as the initial ones for the structural model
of the compound under study. The microstructural parameters K,VO,F, are given in
Table 1. Spatial symmetry group Pnma, lattice periods a =7.415(1)A°, b=15.7637(6)A°,
c=11.391(2)A° [8].

Table 1
Microstructural parameters K,VO,F,

Atom Wyck. s.o.f. X y z
K(1) 4c 1,000000 0,190800 0,250000 0,592880
K(2) 4c 1,000000 0,477500 0,250000 0,282940

\% 4¢ 1,000000 0,199500 0,250000 0,306000

0] 8d 1,000000 0,177800 0,523300 0,389400
F(1) 4a 1,000000 0,000000 0,000000 0,000000
F(2) 4c 1,000000 0,037100 0,250000 0,805700
F(3) 4c 1,000000 0,272600 0,250000 0,091500

The diffraction spectrum of the compound was obtained from the PDF-2 database
for 2009 under the number 25-0011, taken at copper filtered radiation with a wave-
length of 1= 1.54060A° , with the Breg-Brentano survey geometry in UDF format.

The microstructural parameters were determined by the Rietveld method using
the HighScore Plus 3.0 program.

—- X

f;

Fig. 2. Crystal structure of Ba compound, MoO;
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Microstructural parameters are shown in Table 2.

Table 2

Microstructural parameters of the structure of compound Ba ,Mo00O,

Atom Wyck. s.o.f. X y z
Bal 4c 1,000000 0,178307 0,250000 0,416387
Ba2 4c 1,000000 0,482515 0,250000 0,715824
Mol 4c 1,000000 0,1585(9) 0,250000 0,0671(5)
01 4a 1,000000 0,000000 0,000000 0,000000
02 4c 1,000000 0,731075 0,250000 -0,001550
03 4c 1,000000 0,336331 0,250000 0,904934
04 8d 1,000000 0,267908 0,134197 0,053091

The compound belongs to the orthorhombic syngonium, the spatial symmetry
group is Pnma, the refined lattice periods are a = 7.408471A°, b = 5.734523A°,
¢ =11.469570A°. The discrepancy factor is R = 8.11 %.

Conclusion. The crystal structure of the compound Ba,MoO; was studied by
the diffraction spectrum obtained in [7] and given in the PDF-2 database for 2009 (ICDD)
under the number 025-0011, taken on a copper filtered radiation with a wavelength of 1
= 1.54060A° and a Breg-Brentano survey geometry.

The structure of the compound belongs to the orthorhombic syngonium, the Pnma
symmetry group, with lattice periods a="7.408471A°,b=15.734523A°,c=11.469570A°.

Microstructural parameters are shown in Table 2. The discrepancy factor is
R =8.11 %. The compound belongs to the structural type K,VO,F.
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