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ABSTRACT

A lead (I1) coordination polymer [Pb(bpy)(SCN),] | (bpy = 2,2-bipyridine)
has been synthesized and characterized by elemental analysis and IR spec-
troscopy. The nano lead (I1) oxide sulfate Pb,(SO,)O was synthesized by
calcination of Pb (11) coordination polymer at 450 °C which was characterized
by x-ray powder diffraction (XRD) and scanning el ectron microscopy (SEM).
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INTRODUCTION

Metal coordination polymers have been studied
widely asthey represent animportant interface between
synthetic chemistry and materia s sciencewith specific
structures, properties, reactivitiesthat arenot foundin
mononuclear compoundg®8. Controlling thegrowth of
materialsat the submicrometer scaleisof central im-
portanceintheemergingfid d of nanotechnology. Sev-
era methods can be applied to synthesize PbO nano
structureswith well-defined shapes,but to the best our
knowledgelessuseof lead (I1) coordination polymers
to produce Pb,(SO,)O nanoparticles has been re-
ported. Thisarticlefocuseson thesynthesisof lead (11)
coordination polymer [Pb(bpy)(SCN),| aswell asits
usein preparing Pb,(SO,)O nano structures.

EXPERIMENTAL

General

All reegentsand solventsfor thesynthes sand anay-
siswerecommercialy available and were used asre-
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ceived. IR spectrawererecorded using PERKIN-Elmer
597 and Nicol et 510P spectophotometers. Microandy-
seswere carrid out using a Heraeus CHN-O-Rapid
andyzer. Thenano particlesof lead (11) oxidesulfatewere
characterized with ascanning € ectron microscopewith
gold coating.

Preparation of [Pb(bpy)(NCS),|_

Compound 1 was prepared using reported
method®. A solution of 2,2'-bipyridine (0.088 g, 0.5
mmol) in hot ethanol (10 ml) and hot agueous solution
of lead (I1) nitrate (0.16 g, 0.5mmol) and KSCN (0.049
g, 0.5mmol) weremixed. Theresulting colorlesssolu-
tion was heated, stirred and | eft to evaporate at room
temperature. After afew days, colorless crystal was
isolated which waswashed with acetoneand air dried.

(a) Compound 1

Yield: 0.239g, 50% m.p. 280°C (Found: C, 30.63;
H, 1.80; N, 11.50. caled. For C H,N,PbS, C, 30.03;
H, 1.67; N, 11.69). IR (cnr? Selected bands): 740(s),
1010(s), 1110(vs), 1530(s), 1610(s), 2040(vs),
3050(w).
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Synthesisof Pb,(O,)O nanoparticles

Nanoparticles of Pb,(SO,)O have been genetated
by therma decomposition of singlecrystalsof com-
pound 1 at 500 °C for 3h respectively. The morphol-
ogy and size of the as-prepared nanoparticles
Pb,(SO,)O sample were further investigated using
Scanning Electron Microscopy (SEM) and X-ray pow-
der diffraction (XRD).

RESULTSAND DISCUSSION

Reaction between afel exible organic nitrogen do-
nor ligand, 2,2'-bipyridine,and mixturesof lead (I1) ni-
trate and potassium thiocyanateyielded crystalinema-
terial formulated [Pb(bpy)(NCS),] . The IR spectera
display characteristic absorbtion bandsfor theligand
and the thiocyanate anion. The relatively weak
absorbtion bands at 3078 cm* are due to the C-H
modesinvolvingthearomatic ring hydrogen atoms. The
C-H modes involving the aliphatic hydrogen atoms of
ligand 2,2"-bipyridinein compound [Pb(bpy)(NCS),]
reveal around 3015-3020 cm . The absorption bands
with variableintengty inthefrequency range 1400-1580
cm! correspond to ring vibrations of the py moiety of
theligand. The characteristic bands of thethiocyanate
anion appear at ca 2040 cm*. The structure of com-
pound [Pb(bpy)(NCS),], (1) waspreviously anayzed
andreported. Thesngle-crysta X-ray dructurd andysis
showsthat the structure of compound isaunique one-
dimengond supramolecular frameworkinwhichthelead

Figurel: ORTEPdiagram of the[Pb(bpy)(NCS),] ,compound

Figure2: SEM of nano-particleof Pb,(SO,)O produced by
calcinationsof [Pb(bpy)(NCS),],
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Figure3: XRD patern of Pb,(SO,)O produced by calcinations
of [Pb(bpy)(NCS),],

atoms are eight-coordinated, Po,N,S,. Two of thethe
coordinated sitesare occupied by the nitrogen atoms
of bidentatebipyridine, thefour nitrogen atlomsareclus-
tered about one pole of the symmetry axiswith thewith
thesulfur atomsabout its opposite and rather long (Pb-
S=3.25-3.46). Compound 1 crystallizesin themono-
clinic crystal system with space group C2/c.
Nanoparticles of Pb,(SO,)O were generated by ther-
mal decomposition of compound 1. Thefina product
upon cacination of compound 1 & 400°Cis Pb,(SO,)O
based on XRD pattern and SEM images.
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CONCLUSION

Onelead (I1) coordination polymer wassynthes zed
and characterized by e emental analysisand IR spec-
troscopy. Nanoparticlesof Pb,(SO,)O was synthesi zed
by ca cinationsof compound 1. Thenanomateria was
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characterized by SEM, XRD and IR spectroscopy. This
study demonstratesthe coordination polymersmay be
suitable precursorsfor the preparation of nanoscale
materias.

ACKNOWLEDGEMENTS

Thiswork was supported by theldamicAzad Uni-
versity of Firoozabad.

REFERENCES

[1] A.Morsali, M.Payeghader, S.Salehi Monfared,
M.Moradi; J.Coord.Chem., 56, 761-770 (2003).

[2] M.Soltanian Fard, F.Rastaghi, N.Ghanbari; Journa
of Molecular Structure, 1032 133-137 (2013).

(3]
[4]
[5]
[6]
[7]
8]
[9]

—= Fyl] Paper

M .Soltanian Fard, H.Naraghi; Journal of Molecu-
lar Structure, 5 (2012).

M.Soltanian Fard, A.Morsali; J.Inorg.Organomet.
Polym., 20, 727-732 (2010).

M.Soltanian Fard, A.Morsali; Ultrasonics
Sonochemistry, 17, 435-440 (2010).

A.Morsali, M.Y.Masoumi; J.Coord.Chem., 253,
1882 (2009).

A.Morsali, A.R.Mahjoub; Poolyhedron., 23, 2427-
2436 (2004).

A.Morsali, FMarandi; Inorganica Chimica Acta,
370, 526-530 (2011).

A.Morsali, M.Payeghader, S.Salehi Monfared,
M.Moradi; J.Coord.Chem., 56, 761-770 (2003).

== [H01jANIC CHEMISTRY
A Tndian ﬁamml



