
CL -1 Cabbage leaves, were prepared and measured for the validation of the method. 
Three plant materials [Centella asiatica – Imomea aquatica (Kankun) and Alternanthera 
sessilis, (Mukunuwanna)] were analyzed as unknown samples and the results are 
reported. 
 
 
E2 240 
 
Metal- metal interaction and properties of some novel, covalently linked transition 
metal complexes with tetraazamacrcocyclic ligand 
 
 
Straightforward synthetic routes have been developed for homobimetallic donor-
acceptor complexes by means of the nucleophilic substitution reactions of MII (5, 7-Me2 
[14]4, 7-dieono (-1) N4) + complex (where M = Ni II, Cu II, Co II, Co III) with , ’ –dibromo-
o-xylene in 2:1 ratio. These systems contain o-xylene linked, face-to-face macrocyclic 
ligand complexes bridged by halide ions and can serve as simple models for 
fundamental studies of hole-transfer. The complexes were characterized by their 
elemental analysis, FAB mass spectroscopy, HNMR spectroscopy, electronic spectra and 
electrochemical of some of these complexes. Metal-metal interaction inferred by donor-
acceptor coupling of homo-bimetallic systems was evaluated by means of UV-Visible 
spectroscopic measurements.  Electrochemical potentials (shown in the table below) 
ans/0r magnetic susceptibility measurements. The face-to-face macrocyclic homo 
bimetallic complexes show a surprising affinity for halide bridged homobimetallic 
complexes are the first simple molecular models of inner sphere electron transfer system 
(donor/acceptor systems) in which the transition metal donor and acceptor σ-orbitals 
are mixed by ligand σ-orbitals. 
 

Complex E1 ½, V E2 ½, V ΛE ½, V 
[Lcu2Cl]3+ 

[LNi2Cl]3+ 

[LCo2Cl]3+ 

 

0.915 
0.668  
0.268                             

0.94 
1.268 
0.684 

0.025 
0.6 
0.42 
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Investigation of n-type Cu2O layers prepared by a low cost chemical method for use 
in photo-voltaic thin film solar cells 
 
This investigation reports the simple method of preparation of Cu2O and the properties 
of this layer as determined by XRD, GDOES and SEM techniques. The amount of Cu2O 
grown on the copper plate and the variation of the pH value of the solution as a function 
of boiling time in the CuSO4 solution are investigated. The oxide layer grows rapidly at 
the beginning and slow down after about first 40 minutes. The variation of pH value 
shows similar trend showing a rapid reduction at the beginning and the saturating a 
value close to3.8. 
 



During the growth of Cu2O layer, the acidity of the solution increased rapidly and 
settles down at a constant value. At this equilibrium, the growth rate Cu2O must have 
been equal to rate of dissolution of the oxide layer due to increased acidity of the 
solution. The formation of CU2O on copper surface can be explained by the following 
reaction ie 
 

CU2+ + Cu + H2O  → Cu2O + 2H+ 

 

 
   
 The XRD patterns were obtained for there different layers with boiling times of 20, 40 
and 60 minutes. The XRD pattern is dominated by there peaks (111), (200), (220) and 
from the copper substrate. The 20 minutes boiling in CuSO4 solution forms a 
polycrystalline becomes stronger and Cu2O (200) peak also appears next to Cu (111) 
increases with prolonged boiling time of Cu plates in CuSO4 solution.  From SEM data 
the liner arrangements of grains observed must have been originated from the scratches 
found on the Cu surface during surface preparation. Further annealing in air at 
temperature in excess of 400 ºC does not show any major changes of grain sizer or the 
improvement of XRD patterns. Glow discharge optical emission spectroscopy (GDOES) 
profiling experiment have been carried out on these Cu2O / Cu systems and the 
presence of Cu2O layer is indicated by the presence of more Oxygen and less Cu on the 
surface when compared to the bulk Cu plate. 
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Development of Maize-Soy based supplementary food and evaluation of quality 
parameters 
 
Throughout history, hunger and malnutrition caused by lack of nutrients or by poor 
health, particularly infectious diseases, which prevent the body from absorbing and 
utilizing food efficiently.  
 
Studies were conducted to develop low cost nutritious Maize-Soy based supplementary 
food which also can be using as breakfast food using less capital intensive method. In 
addition, green gram and chickpea were added to increase the organoleptic properties 
and to enhance the consumer acceptability. 
 
Proximate analysis indicated that the blend containing flours of maize, soybean, green 
gram and chickpea has high protein content (24.5%) and low fat content (9.7%) which is 
suitable for human consumption. Sensory evaluation revealed that there was no 
significant difference among the formulated blends. However, comparatively higher 
percentage of the panelists selected the blend which consist flours of maize, soybean, 
green gram and chickpea as the best. 
 
Moisture sorption studies were conducted to determine the ideal safe level of moisture 
content for long storage. Sorption isotherm determination unit was prepared to 
determine the Brunner Emmet Teller (B.E.T.) monolayer value. Using the B.E.T. 
monolayer values, the optimal level of moisture in the product for long term storage at 
different temperatures of 30 ºC and 40 ºC were determined. The monolayer values for 


