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Comparative Study of YBCO Powder Prepared by Sol _ Gel & Solid State Reaction 
Processes 
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Extensive research activities are being carried out on high temperature 
superconducting YBCO to yield highest critical temperature (94 K). To achieve this purpose, 
we try to yield high homogeneous, pure powder by using two processes and compare the 
phenomena, including particle size of obtain powder. First one was solid state reaction 
process, using Y2O3, BaCO3, CuO as precursors then used mortar and pestle to mill them in 
stochiometric ratio 1:2:3. The powder was calcined at 814 C in air for 24 h twice. The 
compound pressed into pellet in 10 Ton and sintered in an oxygen atmosphere at 930 C for 36 
h and annealed at 630 C for 5 h and 550 C for 5 h followed by slow cooling at the rate of 1 C 
min-1 until room temperature. Second one was sol gel process using metal nitrate precursors. 
Stochiometric amount of Y:Ba:Cu nitrate in ratio 1:2:3 were solved separately in distilled 
water then citric acid was added as needed ( for each equivalent gram of metal nitrate add one 
equivalent gram of citric acid) . Ethylenediamin was added drop wised into the solution 
constant stirring until pH reached 7. Water was evaporated from the solution at 80 C until it 
became a viscous purple gel. The obtained gel was heated in an oversized baker up to 520 C 
for 2 h. Then powder was calcined at 900 C for 22h at air. Pellet was sintered at 930 C for 19h 
and annealed at 630 C for 2h and slowly cooled down to room temperature at rate of 1 C/min. 
To compare the result one pellet was sintered with first initial program. Then the resulted 
products were characterized and compared grain size, phase purity and elemental component 
by SEM, XRD, EDS. Also TGA & DTA curves were used to compare these two processes. 
We find sol gel method results more pure, homogeneous, nanosized powder at low 
calcinations temperature and less time.  
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Among the several oxide semiconductors, titanium dioxide has a more helpful role in 
our environmental purification due to its photocatalytic activity, photo-induced 
superhydrophilicity, and as a result of them non-toxicity, self cleaning, and antifogging 
effects. After the discovery of superhydrophilicity of titanium dioxide in 1997, several 
researches have been performed due to its nature and useful applications. The 
superhydrophilicity property of the surface allows water to spread completely across the 
surface rather than remains as droplets, thus making the surface antifog and easy-to-clean. 
The distinction of photo-induced catalytic and hydrophilicity properties of TiO2 thin films has 
been accepted although, the origin of hdydrophilicity property has not been recognized 
completely yet. 

TiO2 thin films on soda lime glass were prepared by the sol-gel method and spin 
coating process. The calcination temperature was changed from 100 to 550oC. XRD patterns 
show increasing the content of polycrystalline anatase phase with increasing the calcination 
temperature. The AFM results indicate granular morphology of the films, which particle size 
changes from 22 to 166nm by increasing the calcination temperature. The RBS, EDX and 
Raman spectroscopy of the films show the ratio of Ti:O~0.5, and diffusion of sodium ions 
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from substrate into the layer, by increasing the calcination temperature. The UV/Vis. 
spectroscopy of the films indicates a red shift by increasing the calcination temperature. The 
contact angle metery experiment shows that superhydrophilicity of the films depends on the 
formation of anatase crystal structure and diffused sodium content from substrate to the layer. 
The best hydrophilicity property was observed at 450oC calcination temperature, where the 
film is converted to a superhydrophilic surface after 10 minutes under 2mW/cm2 UV 
irradiation. 

TiO2 thin film on Si(111), Si(100), and quartz substrates needs less time to be 
converted to superhydrophilic surface rather than glass and polycrystalline Si substrates. Our 
results are consistent with the idea that UV-induced wetting of TiO2 surface is caused by the 
removal of hydrophobic layers of hydrocarbons by TiO2-mediated photo-oxidation, which 
leads to the attractive interaction of water with clean TiO2 surface.  
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When a superconductor is sufficiently small, the electronic spectrum of the system 

becomes discrete and some properties of these superconductors are different from those of 
bulk superconductors. In BCS theory, the average number of electrons is fixed and the 
fluctuations in particle number are negligible for a macroscopic system. An extremely 
interesting experimental development is the study on superconducting metallic islands that 
electrons can be added one by one. Isolated large nano-grain d-wave superconductor in grand 
canonical ensemble is considered and number fluctuations take into account in both even and 
odd ensembles. It is supposed that mean energy level spacing (d), which is proportional to 
inverse of the sample volume, is much less than the bulk gap. Based on our previous results of 
existing number parity effect on large nano-grain d-wave superconductor at low temperatures, 
by considering effects of odd-even number of particles on the self-consistent of gap energy 
equation, and calculating energy dispersion in terms of momentum of electron and entropy in 
terms of temperature (at special case that product of temperature and number parity is less 
than Fermi energy), then equation dominated crossover temperature ( in which number parity 
effect on entropy of system is suppressed) at first approximation, is obtained. The temperature 
dependence of parity effect relate to superconducting corrections. Therefore, an interaction 
potential model is considered and then crossover temperature is plotted in terms of number 
parity.  
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