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it would become necessary, in the years to come, to develop a battery with a cheaper and a readily available 
metallic material such as aluminium. The objective of the present work has been to develop a manganese 
dioxide type battery with aluminium as the anode material instead of the conventionally used zinc anode. This 
seemed a reasonably good choice since aluminium yields a higher power per unit volume, is higher than zinc 
in the electrochemical series and is relatively abundant and cheap. The greatest handicap with aluminium is 
the presence of the stable oxide layer on its surface which contributes to a higher cell resistance. 

In order to do a comparative study, two sets of test cells were made of PVC materials and the 
same cathode and cathode mix were used while one set had aluminium as the anods material and the other had 
a zinc anode. Their performance was checked by means of discharge curves and flash light tests. The alumi­
nium cell developed showed a reasonably good performance (OCV = 1.50 — 1.56 V) under continuous and 
intermittent discharge. However, it showed relatively poor storage life due to the corrosion of aluminium. 
Cells with controlled pH of the electrolyte and with added inhibitors have been investigated in order to increase 
the storage life of the aluminium battery. 
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Configuration interaction (CI) and explicit introduction of interelectronic coordinates are approaches 
commonly employed in obtaining wavefunctions which are more accurate than Hartree Fock. The disadvantage 
of the C I method is the large number of configurations required while the explicit introduction of interelectronic 
coordinates causes difficulties in integral evaluation. To overcome these problems the interelectronic coordi­
nates are introduced via correlated Gaussians and the expansion functions taken to be (j) the self consistent 

determinant and (|) \ 1 5 a function obtained from ^ G ^ ([) jwhich is constructed using a strong ortho­

gonality projection operator -, and is expressed entirely in terms of Gaussians and correlated Gaussians. The 
wavefunction for helium and hydride ion are presented using this method. 
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Artificial simulation of photosynthesis seems to.be the only long-term solution to the fuel crisis and carbon 
dioxide'pollution. It is known that aqueous semiconductor powder dispersions have the capacity to photoreducc 
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carbon dioxide to free energy rich compounds such as formaldehyde"and methyl alcohol. The quantum con­
version efficiency of such systems with familiar stable semiconducting materials is low, because they predomi­
nantly excite only one photon process with relatively high energy (uv or near uv) photons that are deficient 
in sunlight. The success of natural photosynthesis depends on the efficient utilization of several low energy 
photons (optical region) for the reduction of one molecule of G O z . 

We have noted that two types of semiconducting photocatalysts can be produced to promote two photon 
processes in the photoreduction of CO2 . (1) Composite semiconducting particles where one component under­
goes reversible photo-oxidation and reduction (2) Complex crystalline and molecular semiconducting solids 
showing multiple absorption bands, that initiate two photon processes via exciton-exciton interactions. 

After testing a large number of substances that seemed promising on theoretical considerations, we found 
that processes (1) and (2) were practically realized to a high degree in mercury coated n - T i 0 2 and n-HgCO 
(CNS) 4 respectively. Aqueous suspensions of these catalysts photoconvert C O 2 to H.CHO with a quantum 
yield 10 - 100 greater than the yield obtained with catalysts based on single photon reactions. 
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It is well known that the electronic conductivity of several semiconducting solids is greatly enhanced by 
the thermal generation of charge carriers from impurity levels of foreign atoms. We have found an analogous 
novel phenomenon involving foreign molecules in semiconductors and insulators. Several crystalline and mole­
cular solids show much enhanced electronic conduction (electrons or holes) when doped with molecules of 
high dipole moment. This occurs in solids having free interstitial volume per unit cell, sufficiently large to 
accommodate the molecules. The enhancement of conductivity is explained as due tothe reduction of the thermal 
activation energy of hopping conduction associated with the polarons, by the dipolar molecules. Experimental 
data on several molecular and crystalline solids doped with H 2 0 , H C N and HF is presented to show the quanti­
tative agreement with the theoretical model. -
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The ground state basicities of a series of Amino Alkyl Aromatics which are sparingly soluble in aqueous 
media, have been measured via their solubility-pH profiles. The excited state basicities of this same series have 
been obtained from their fluorescent pH indicator behaviour1. It is shown that, in support of our previous 
contention, these two basicities are nearly identical for both monobasic and dibasic members, though a small 
statistical correction is necessary in the latter case. The trend, though not the absolute values, of the observed 
basicities as a function of the amine group can be understood on the basis of conventional substituent effects 
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