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Abstract 
 

Potassium copper oxide K2 CuO2 compound was prepared under high 
pressures and temperatures. Pure AR grade K2O and CuO compounds were 
taken in stochiometric ratio. This paper summarizes electrical properties of the 
sample. The activation energies (Ea) of the prepared sample pellet at 400K & 
700K are calculated as 0.1ev and 0.6ev respectively. The carrier concentration 
of charge carriers (σ ) is estimated through TEP as 1015 to1016cm-3. It is 
recorded that the Seebeck’s coefficient is constant upto 150 μ v/k and 
increases rapidly with temperature afterwards. Conductivity ‘σ ‘ and 
Dielectric constant ‘∈’ are estimated 6.58X103 mhos cm-1 and 600 
respectively. This type of materials are used as sensors, varistors, electro-
graphy, Medical materials etc. 

 
Keywords: TEP = Thermal electric power, Ea = Activation energy, ∈  = 
Dielectric constant, and σ  = Conductivity. 

 
 
Introduction 
Ceramics materials are having a wide range of practical applications in modern 
technology. These are stable at high temperatures and low cost manufacturing have 
attracted much attention. A good ceramic capacitor should have a large dielectric 
constant ‘ε. Τhis is however not a sufficient condition, it should also require a low 
dielectric loss (a low dissipation factor tan δ = E/E which is related to loss of stored 
electricity) Some pervoskite oxides (e.g.BaTiO3 and Pb(Mg1/3 Nb2/3)O3 are widely 
used as capacitor materials and exhibits a high ε (1000-20000) with a low tanδ (0.01-
0.2) investigated in (1) ceramics samples such as CaCu3Ti4O12 have a very large ε of 
10000, which is constant over a wide range from 100to 400K below 1MHz discovered 
and examined (2,3). These investigations attracted many researchers interest from 
both technological and scientific (4,5,6,7) points of view. The body centered cubic 
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(bcc) pervoskite related materials CaCu3Ti4O12 shown high value for the state 
dielectric constant ‘εo’ nearly 104 measured in ceramics in the radio frequency region 
(1,2,3) and was found to be practically constant in the 100-600K region. Both 
properties are important for device implementations (8,9). 
 Potassium copper oxide K2CuO2 compound was prepared under high pressure and 
temperature. Pure AR grade K2O and CuO compounds were taken in Stochiometric 
ratio. The present investigation summarizes the electrical properties of the sample. 
The sample activation energies (Ea) are calculated between temperature 400K and 
700K. The ceramic calcinations also estimated. The See beck’s coefficient also taken 
under consideration and recorded and found constant up to 150μv/k. The dielectric 
constant ‘ε’recorded 600 the ceramics are studied (10-15). The conductivity also 
recorded and determined 6.58x10-3 mhos.cm-1 
 
 
Experimental details 
Sample preparation and measurements 
Sample for measuring electrical conductivity and dielectric constants were prepared. 
Stochiometric Potassium copper oxide was synthesized in air by the high temperature 
solid state reaction. Raw materials of reagent grade K2O and CuO were weighted on a 
electronic single pan balance (Afcost model) purity of powders were higher than 99%. 
The reagent grade materials were mixed with agate mortar and pestle for over two 
hours, dried and calcinated. 
 Alumina crucible containing proper mixtures in various compositions was in an 
electrical muffle furnace which can be heated up to 800 0c made from a mullet tube 
with kanthal heating elements. The mixture was heated gradually up to 700oC at 
which temperature it was allowed several hours for homogenization of mixture. The 
formation of the K2CuO2 was confirmed by powder X-ray diffraction method.  
 The resulted powders were made into pellet by using hydraulic press type w-11,sl. 
#378(kimaya engineers, thane Bombay)and applied pressure 6-8 tones finally sintered 
at 850oC for eight hours. The suitable firing temperature can be determined by 
studying the shrinkage and apparent density of the products for different firing 
schedules. The sintering increases mechanical strength of the pellet. These pellets 
were then annealed at 700oC for about four hours under vacuum (10-2 torr) to remove 
the strain developed during mechanical stress. The parallel faces of the pellet were 
polished flat using silicon carbide (#200,#400,#600)papers. 
 
 
Results and discussions 

Electrical conductivity 
Using two terminal method d.c. resistivity measured with Keithley DMM-2700 for 
the oxide specimens have been performed keeping 10 volts across two electrodes of 
dielectric cell. By knowing the current passing through the circuit and the voltage 
across the sample, the resistivity of the sample can be calculated using the equation, σ 
= RA/ t where ‘R ‘ is the resistance, A is the cross section area of the sample and ‘t ‘ 
is the thickness of the sample. 
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 There is a distortion polarization and time dependent polarization comprises two 
terms, 

  P(t)= po← p1(t) with p (t)→ p α for t → α  
 
  Where po = XoE, p1 (t) → p1 α = X1 E. from this we can get dp1 / dt = p1 α - po - 
p1 / T = p1 _ p1 / T where T represent the time constant for an electric current and 
aeroscopic relaxation time for relaxations phenomena. 
 The frequency and wave velocity dependent dielectric property is one of the most 
response characteristics of the ceramic materials The variation of dielectric constant 
with frequency and temperature was shown in figure 3.3.2.It is observed that the 
dielectric constant decreases with increase of frequency and temperature. similar 
nature was observed in many ceramic materials (11-14).The figure 3.3.3. depicts the 
dielectric loss verses temperature and frequency of pellet. The dielectric loss increases 
with increase of temperature and decreases with frequency. It may be due to decrease 
of defect density and increase of its packing density of pellet. 
 
 
Conclusions 
The prepared sample electrical properties are thoroughly studied The activation 
energies of the sample were recorded for different temperatures at 400k and 700Kare 
calculated as 0.1ev and 0.6ev respectively. The carrier concentration ‘ n’ is estimated 
as 1015 to 1016cm-3.The See beck coefficient is constant up to 150 μv/k and increases 
with temperature. The electrical conductivity ‘σ’ is also estimated as 6.58 x 103 
mhos/cm. The dielectric constant is determined as 600. The properties of dielectrics 
are studied widely in(2)  
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