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Crystal structure of lead(Il) trioxovanadate(V) chloride, Pb[VO;]Cl
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Abstract

CIO3PbV, orthorhombic, Pnma (no. 62), a = 10.022(2) A,
b=52881)A, c=7.171(1) A, V=380.0 A% Z = 4,
Rgi(F) = 0.035, wReet(F) = 0.105, T = 153 K.

Source of material

The following reagents were used as obtained: NaVO3 (Fluka,
98 %) and PbCl; (Riedel-de Haen, 98 %). Pb[VO3]Cl was ob-
tained from the reaction of NaVOs3 (460.5 mg, 3.3 mmol) and
PbCl> (992 mg, 3.56 mmol). A reaction mixture was loaded into a
23 mL Teflon-lined autoclave. Then 9 mL of 1.7 M B(OH)3 was
added. The autoclave was heated at 170 °C for 3 days and then
cooled to room temperature. The solid products were recovered
by suction filtration and washed with water. The product was a
mixture of yellow needle crystals and white powder. Yellow nee-
dles of PbVO3Cl were obtained in approximately 80 % yield and
white powder was identified as PbCl; by using XRD. Examina-
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tion of these yellow crystals with an EDX-equipped Philips XL
30S FEG SEM gave results consistent with the stated composi-
tions. The EDX, DSC and TG data which are in good agreement
are available in the CIF.

Discussion

Vanadium oxide compounds have been studied intensively
because of their wide area of applications [1]. However, very
few lead chlorovanadates have been synthesized. Only two
compounds composed of Pb, V, Cl, and O are known to date,
Pb[VO4]209Cls [2] and Pbs[VO4]3Cl [3]. Hydrothermal tech-
niques are useful for the synthesis of new compounds as single
crystals suitable for structural analysis. In this study, PbVO3Cl
was synthesized and its structure was determined.

The crystal structure of the title compound consists of chains of
edge-sharing VOs square pyramids with trans configuration and
[PbCI]™ ribbons running along [010]. The VOs square pyramids
form [VO3]"" chains running also along [010]. This type of chains
is generally observed in AV307 type compounds [4-6]. [PbCI]"*
ribbons wave along [010] and reside between the [VO3]" chains.
Every [VO3]" chain has four [PbCI]** ribbons as neighbors. There
is one unique vanadium atom coordinated by five oxygen atoms
in a distorted square pyramid arrangement. The V—O distances
are in agreement with the range observed for inorganic com-
pounds [7] and the observed variation in individual distances is
compatible with the bond-valence requirements of the individual
ions. Vanadium has four long bonds with basal oxygens that
range from 1.827(5) A to 1.928(4) A. In addition, there is a fifth
short bond to the 02 atom of 1.606(6) A, typical for a V=0 group.
The VOs square pyramid is distorted with an average O1-V-02
angle of 108.6(3)°. The lead atom is coordinated by both oxygen
and chlorine atoms. The atom has two equal bonds to oxygen at-
oms, with a bond distance of 2.464(4) A each. The lead atom also
has three bonds to chlorine atoms ranging from 2.791(2) Ato
2.979(1) A and one longer bond to a fourth chlorine atom at
3.277(2) A. A reason for the small U; values of the oxygen atoms
could not be found.

Table 1. Data collection and handling.

Crystal: yellow needle,

size 0.034 x 0.055 x 0.420 mm
Wavelength: Mo K, radiation (0.71073 A)
w: 47237 cm™!
Diffractometer, scan mode: Bruker SMART 1000 CCD, @
20max: 57.76°
N(hkl)measured, N(hkl) unique: 4331, 528

Criterion for Iobs, N(hkl)gt: Tobs > 2 0(Iobs), 508
N(param)refined: 35
Programs: SHELXS-97 [8], SHELXL-97 [9]
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Pb[VO3]CI

Table 2. Atomic coordinates and displacement parameters (in 1&2).

Atom Site X y z Un U Uss Uiz U3 Uz
Pb(1) 4c 0.32991(3) Y 0.61537(5)  0.0111(4) 0.0103(4) 0.0108(4) 0 —0.00085(9) O

V(1) 4c 0.4726(1) Ya 0.0681(2) 0.0101(8) 0.0040(8) 0.0064(8) 0 0.0000(6) 0

o(1) 8d 0.5892(5)  —0.008(1) 0.1133(5) 0.013(2) 0.002(2) 0.009(2) —-0.001(2) —-0.002(1) —-0.002(1)
0(2) 4c 0.3599(7) Ya 0.228(1) 0.013(3) 0.006(3) 0.005(3) 0 0.002(3) 0

CI(1) 4c 0.6049(2) Ya 0.5530(3) 0.0113(9) 0.008(1) 0.010(1) 0 —0.0006(7) 0

Acknowledgments. We are indebted to the Scientific and Technological Re-
search Council of Turkey (grant no. TBAG-2160(102T052)) and the L’Oreal
Tiirkiye for support of this work.

References

1.

2.

Katsumata, K.: Experimental Studies of One Dimensional quantum Spin
Systems. J. Magn. Magn. Mater. 140-145 (1995) 1595-1598.

Cooper, M.; Hawthorne, F. C.: The Crystal Structure of Kombatite,
Pb14(VO4)209Cly, a Complex Heteropolyhedral Sheet Mineral. Am. Min-
eral. 79 (1994) 550-554.

Dai, Y.; Hoghes, J. M.: Crystal Structure Refinement of Vanadite and
Pyromorphite. Can. Mineral. 27 (1989) 189-192.

Liu, G.; Greedan, J. E.: Crystal Structure and Magnetic Properties of
BaVSiz07. J. Solid State Chem. 108 (1994) 267-274.

Liu, G. O.; Greedan, J. E.: The Synthesis, Structure, and Characterization
of a Novel 24-Layer oxide BagV7022 with V(III), V(IV), and V(V). J.
Solid State Chem. 108 (1994) 371-380.

. Borel, M. M.; Chardon, J.; Leclaire, A.; Raveau, B.: Chlorovanadates with

original chain and layered structures: AVO(3)Cl (A = Ba, Sr, Cd). J. Solid
State Chem. 145 (1999) 634-638.

. Schindler, M.; Hawthorne, F. C.; Baur, W. H.: Crystal Chemical Aspects

of Vanadium: Polyhedral Geometries, Characteristic Bond Valences, and
Polymerization of (VO,) Polyhedra. Chem. Mater. 12 (2000) 1248-1259.

. Sheldrick, G. M.: SHELXS-97. Program for the Solution of Crystal

Structures. University of Gottingen, Germany 1997.

. Sheldrick, G. M.: SHELXL-97. Program for the Refinement of Crystal

Structures. University of Gottingen, Germany 1997.

- 10.1524/ncrs.2007.0065
Downloaded from PubFactory at 08/05/2016 12:41:54PM
via |zmir Institute of High Technology



