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(E)-2-(1-(2-oxo0-2h-chromen-3-yl)ethylidene)hydrazinecarbothioamide [HsL®] was prepared by the
reaction of an intermediate (3-acetylcoumarin) formed by cyloaddition and cyclocondensation of
ethyl acetoacetate and salicyaldehyde with thiosemicarbazide in ethanol. The metal complexes were
then successfully synthesized in ethanolic solution of N,N'-dicyclohexyldithiooxamide and [HsL?].
TGA showed weight loss of about 60%, subdivided into two weight loss stages: the first stage
occurred in the temperature range 150 - 300 °C, accounting 42% loss related to removal of
hydrazinecarbothioamide derivative ligand, while the second occurred between 300 - 400 °C, 18%
weight loss accounting for the dicyclohexyl derivative loss. Binary PbS and SnS nanoparticles were
equally synthesized from their respective precursors (metal complexes) through solvothermal
decomposition at 200 and 240 ‘C in oleylamine and were characterized by p-XRD, SEM-EDX,
TEM and HRTEM. Pure cubic crystal phases of PbS NPs (galena) with space group of F m -3 m
(ICDD# 96-901-3403) and orthorhombic SnS NPs (Herzenbergite) with P b n m space group
(ICDD# 96-152-7227) were obtained. Their crystallite sizes varied with temperature, the average
diameter for PbS nanoparticles at 200 °C being 38.5 = 4.0 nm, and at 240 °C, 53.1 + 6.9 nm
appearing as agglomerated rod-shaped particles. Similarly, agglomerated SnS nanoparticles with an
average diameter of 77.5 + 13.9 nm were obtained at 200 °C, while at 240 °C, irregular triangular
shaped particles with an average size of 525.1 * 73.9 nm were formed. The PbS and SnS
nanocrystals band-gap energies were 3.25-3.45 eV and 1.2-1.3 eV respectively in the optimum
range for photovoltaic applications.
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