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Chemical Gas-phase Deposition of 
Nanostructured Materials Utilizing Laser 
Photolysis and Thermolysis of Organic 
Selenides and Tellurides

Introduction
Studies of the specific roles that the chalcogen atom plays in organic skeletal and the search for 
synthetic applications of organ selenium and organ tellurium reagents have contributed to the 
development of organ selenium and organ tellurium chemistry over the past fifty years [1]. In 
mechanistic and chemical transformations important to synthetic applications, the photolytic 
and thermo lytic fragmentations of the C-X bonds received a lot of attention. Most of these 
fragmentations took place in the liquid phase at high temperatures or with conventional UV/
Vis radiation sources [2]. The formation of elemental chalcogen can occur in compounds 
with C-Xn-C bonds that do not contain any other heteroatoms in their carbon skeleton. The 
relative stabilities of Se- and Te-centered radicals, as well as the C-Se and C-Te bond dissociation 
energies, control this process, which is more feasible for Te than for Se. As a result, a mixture 
of hydrocarbons, Selenides, polyselenides, and elemental selenium is frequently produced when 
diselenides and Selenides undergo photolysis or thrombolysis [3]. Under flash vacuum pyrolysis 
of dibenzyl Selenides or diselenacyclophanes, photolysis of ethyl Selenides diindolyl Selenides, or 
photolysis of Selenides in the presence of phosphine, complete Se extrusion is only possible. There 
is less use in synthetics for the thrombolysis and photolysis of ditellurides, which yield elemental 
tellurium and telluride, and of Tellurides, which may result in the formation of elemental 
tellurium. However, the synthesis of carbocyclic systems and cyclobutenes is made possible by 
the pyro lytic extrusion of Te from Tellurides, and the gas-phase generation of Te atoms that add 
to alkenes is made possible by the coupling of allelic halides and photolytic fragmentation of 
dimethyl telluride [4]. The use of lasers’ intense, highly collimated, and monochromatic radiation 
to trigger chemical reactions in a wide range of organic and organometallic compounds was first 
demonstrated in laser chemistry about three decades ago. In various arrangements for chemical 
vapour deposition of elemental chalcogen and materials composed of elemental chalcogen or 
metal chalcogenides, the interaction of laser radiation with organic Selenides and Tellurides that 
results in the extrusion of chalcogen has been studied [5]. The purpose of this review is to discuss 
how laser radiation affects gaseous organic chalcogenides’ decomposition processes, final volatile 
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products, and solid products that deposit on the 
cold substrate. There are two methods that use a 
laser beam that is aimed parallel to cold substrate 
surfaces [6]. UV laser-induced photolysis and 
IR laser-induced homogeneous thrombolysis are 
two examples of these. Organic chalcogenides 
can be decomposed in a small gas phase volume 
far from the surface using either process, avoiding 
the heterogeneous steps that are necessary for 
conventional pyrolysis.

Methods
The nature of processes induced by lasers

Multiple-photon excitation, either collision less 
or collisional, moves the absorbing molecule 
to high vibrational levels of the ground state 
during the interaction of molecules with IR 
laser radiation [7]. An extremely stable absorber 
can be used to sensitize the IR laser process for 
molecules that do not absorb light. Apart from a 
few non-obtrusive volatile hydrocarbons, organic 
chalcogenides decomposition produces elemental 
chalcogen that agglomerates into nanostructured 
solid powders or thin films during deposition [8]. 
This co-decomposition produces nanostructured 
chalcogen-containing materials when carried 
out in conjunction with decomposition. Thus a 
few gaseous precursors can be broken down by 
either laser photolysis or laser thrombolysis to: 
nanoscopic metal chalcogenides or polymer-
encapsulated chalcogen is deposited through the 
simultaneous gas-phase formation of atoms of 
chalcogen and metal or chalcogen and polymer 
and the mutual reaction interaction of these 
gaseous species.

Chalcogen is deposited: Due to the use of low 
band-gap and infrared transparent tellurium 
films as shields in passive radioactive cooling, 
gas sensors, and optical information storage, 
as well as the applications of selenium films in 
microelectronics and photographic imaging, 
thermal and photolytic chemical vapour 
deposition of elemental selenium and tellurium 
is important [9]. There are a variety of steps that 
take place on the reactor surface or the substrate 
during conventional thrombolysis and photolysis 
of organic Selenides and Tellurides, which results 
in the deposition of selenium and tellurium on 
hot substrates. As a result, selenoformaldehyde 
and methane are produced by flash thrombolysis 
of dimethyl selenite, whereas conventional 
pyrolysis uses haemolysis of the C-Se bond to 
produce several hydrocarbons and is influenced 
by the deposited See’s catalysis. Thermal 

decomposition of dimethyl telluride in a hot 
tube, accelerated by the deposited Te, also 
showed surface involvement. In thrombolysis of 
higher dialkyl Tellurides, where heterogeneous 
catalysis contributes to simple bond cleavage 
and complex elimination steps, it becomes 
increasingly significant. Organic were found 
to undergo RTe decomposition via competing 
C-Te bond haemolysis and a -H-elimination 
mechanism. And Retch species that quickly 
break down into Te and a hydrocarbon.

Chalcogen polymer composite deposition

The co-photolysis of both compounds and the co-
deposition of chalcogen and polymer can occur 
when gaseous mixtures of Te or Se precursor 
and a polymer precursor are irradiated by a UV 
laser. ArF laser irradiation of a gaseous mixture of 
dimethyl telluride and disilacyclobutane was used 
to demonstrate this method. The simultaneous 
photolysis of both substances results in the 
removal of Te from dimethyl telluride and the 
formation of a fast-polymerizing, short-lived 
silene from disilacyclobutane. The occurrence 
of the intermediate silene and the possibility 
of its gas-phase polymerization have been 
reported. The co-photolysis method can be used 
as an alternative to the only previously reported 
method for producing polymer-stabilized Te 
nanoparticles using plasma enhanced chemical 
vapor co-deposition from diorganyl telluride and 
some common monomers. The laser-deposited 
polymer-stabilized Te films contain amorphous 
Te protected against oxidation in their deeper 
layers, which makes up more than 1% of the bulk.
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