SYNTHESIS AND INVESTIGATION OF ORGANOMETALLIC
PRECURSORS USED FOR LAYERS FORMATION OF INORGANIC
SEMICONDUCTORS
Mantas Marčinskas, Tadas Malinauskas
Faculty of Chemical Technology, Kaunas University of Technology, Lithuania
mantas.marcinskas@ktu.edu
Nowadays, usage of fossil fuel supplies about 85% of world’s electricity power demands. The products of fossil fuel
burning, such as carbon, nitrogen and sulfur oxides, negatively affect human’s health and cause change of climate [1].
Therefore, more and more attention is payed to development and use of renewable energy sources. One of the most
attractive alternatives is photovoltaic systems, which use sun as free and endless source of energy [2].
Current silicon based solar cells, reach efficiencies as high as 25%, but requires complicated production technology
and especially pure silicon [3]. In recent years perovskite solar cells (PSC) attract more and more attention, during just
few years efficiency of energy conversion was improved from 3.9% to 22.1%. These devices are based on perovskite,
which benefits from simple synthesis, inexpensive precursors, sufficiently high conductivity and intensive, wide range
light absorption [4]. Hole transporting materials (HTM) play important role in perovskite solar cells and directly affect
both energy conversion efficiency and stability. At this moment, the best results have been achieved using organic HTMs
(for example spiro-OMeTAD), however, due to necessity to use additives, such as tert-butylpyridine or LiTFSI salt, these
devices suffer from degradation and offer relatively poor thermal and UV stability [5]. Additionally, organic HTMs
usually require expensive and complex synthesis as well as use of aggressive or sensitive reagents [6].
Inorganic hole transporting materials usually offer better thermal stability, superior conductivity, can be used without
dopants and generally are cheaper than organic analogues. Copper (I) thiocyanate demonstrate great potential, high hole
mobility, good thermal stability and low price. Recently, perovskite solar cells, with CuSCN as HTM, exceeded 20%
energy conversion efficiency. On the other hand, CuSCN is insoluble in most common organic solvents, used for solar
cell’s layers formation, therefore fabrication of PSCs becomes more complicated [7].
In this work organometallic CuSCN complexes were synthesized using different organic ligands. These
organometallic precursors have relatively low thermal stability and thermally decompose to CuSCN and volatile organic
ligand which evaporates during the layer formation step (Fig. 1).

Fig. 1. The formation of CuSCN layer by spin-coating and heating

The solution of organometallic complex is deposited on the substrate via spin-coating. Afterwards, the complex
decomposes under heating, organic part slowly evaporates and pure CuSCN layer is received.
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