
chemical species, utilizes only one photon) and only high band gap (BG) semiconductors 
could be used, because the low BG materials are susceptible to photocorrosion. A 
multiphoton catalytic process based on stable high BG semiconductors and capable of 
creating high chemical potential is most desirable for photochemical utilization of solar 
energy. 
 
In this note we describe for the first time a model semiconductor particulate system 
possessing the ability to drive uphill chemical reaction via a multiphoton process 
consuming low energy (even IR) photons. Niobium pentoxide particles in contact with 
platinized titanium dioxide particles are found to photoproduce hydrogen from water in 
the presence of a hole scavenger (e.g. ethanol) when irradiated with visible , red and IR 
light.    
 
The mechanism involved is explained as transfer of electrons from the valence band 
(VB) of Nb2O5 to an inter band trap site in Nb2O5 to and then (directly or via an another 
trap site) to the conduction band (CB) of a Nb2O5. The transfer of electrons from the CB 
of to the lying CB of a Tio2 particle separates the charges suppressing the capture of 
electrons by the traps or the holes in VB. 
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Effect of the relative molar mass of PEG on the properties of CORN-ZEIN films 
 
Films derived from biomaterials have a potential for development as a packaging 
material. They can extend the product shelf lives by regulating moisture and other gas 
transmission and provide protection by improving mechanical properties. Commercial 
utilization of these films as packaging materials could have a significant advantage on 
the environment by assisting to decrease the volume of synthetic advantage on the 
environment by assisting to decrease the volume of synthetic packaging entering into 
the waste streams. They could also improve the package recyclability by reducing the 
need for multi-layer materials, which are superior to monolayers but are not recyclable. 
 
Zein is a protein derived from corn, which can be used as a film-forming agent. Pure 
zein form clear transparent films but these films are brittle in nature. Plasticizers such as 
glycerol, poly (ethylene glycol), esters of higher fatty acids etc. could be used to improve 
the flexibility of zein films. Glycerol and PEG 400 was found to improve the flexibility 
and tensile strength of the films but these failed at higher relative humidity conditions. 
 
The effect of molar mass of plasticizer on the thermal and mechanical properties of corn-
zein films has been measured. Moisture absorption and transmission was measured as a 
function of relative humidity. Films were cast from purified zein from a commercial 
source. Poly (ethylene glycol) (PEG) with molar mass 400 and 1000 g mol-1 were used as 
plasticizers.  
 
The thermal behaviour of the films was determined by using differential scanning 
calorimetry. Tensile strength of the samples was determined as function of the 
plasticizer content and the molar mass of the plasticizer. Moisture absorption was 
measured at 25ºC by determining the equilibrium water content of initially dry films 
exposed too atmosphere with controlled humidity. Moisture transmission rate was 
determined at 25ºC by using a permeability cell at two different relative humidities. 
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