
2 
 

 PHD PROJECT DESCRIPTION (4000 characters max., including the aims and work plan, all in 
English)  

Project title:  Coordination compounds as gas phase deposited nanomaterials precursors 

 

.1. Project goals 

- development of finding and synthesis of precursors dedicated to vapor deposition methods, 
- studies of reactions in the gas phase using mass spectrometry and temperature-variable IR 

spectroscopy, 
- understanding mechanisms of electron and ion beam interactions with thin films of compounds, 
- selection of precursors promising for individual vapor deposition techniques,  
- obtaining pure metallic 2D and 3D nanostructures of copper, silver, palladium, and gold.  
 

.2. Outline  

Compounds of semi-precious and precious metals (Cu, Ag, Pd, Au) constitute a topic of 
intensive studies because they show interesting physicochemical and structural properties and are 
significant for the development of nanotechnology. They have high electrical current and heat 
conductivity what cause applications in VLSI and ULSI microelectronic circuits. Palladium can be used 
at nanocatalysts and in sensors such as silver and gold, which are plasmonic materials.  Moreover, 
gold, silver and copper show antibacterial and antiviral properties imply the production of aseptic 
coatings.  

With the use of Vapor Deposition Methods, thin layers of metals and more complicated 2D 
and 3D nanostructures can be deposited on different substrates. However, these methods require 
applying compounds, which are a metal source (so-called precursors). This role is generally played by 
organometallic or coordination compounds. They have the ability to generate volatile metal carriers 
which are transported over a substrate on which they decompose forming the desirable material. 
New precursors, which easily generate metal carriers, demonstrate low evaporation temperature, 
and can be used in the one-step fabrication of materials, are still sought. 

Materials formation can be induced by heating (CVD) but also using a focus electron (FEBID) or 
ion (FIBID) beam. The main aim of the proposed project is to find new volatile precursors and fast to 
fit them to the mentioned methods, next deposit pure nanostructures of Cu, Ag, Pd, Au and finally 
for selected deposits, to study: conductivity; optical properties; and antibacterial and antiviral 
activity. 

 
.3. Work plan 

 Synthesis of potential precursors and their composition and structure studies, 

 Determination of volatility and thermal stability of the compounds, 

 CVD experiments for selected compounds, 

 Studies of sensitivity to electron and ion beams. Mechanisms of interaction propositions, 

 FEBID and FIBID experiments for selected compounds. 
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.5. Required initial knowledge and skills of the PhD candidate 

 Analytical thinking  

 Eager to learn  

 Teamwork 

 Experience in chemical synthesis and spectroscopy 

 Understanding of materials synthesis and analysis  

 Basic knowledge on deposition techniques  

 Keen to learn new techniques and instrumentation  

 Thinking oriented on innovation and application 

 

.6. Expected development of the PhD candidate’s knowledge and skills 

 Improve of analytical thinking  

 Understanding why still need to learn  

 Organization of teamwork 

 High experience in chemical synthesis and spectroscopy 

 Fluency in materials synthesis and analysis  

 Advanced knowledge on deposition techniques  

 Knowledge of modern  techniques and instrumentation  

 Thinking highly oriented on innovation and application 


