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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. -

A M I N O A L K Y L A R O M A T I C C O M P O U N D S A S F L U O R E S C E N T p H I N D I C A T O R S : 
B A S I C I T Y D E P E N D E N C E O N T H E S T A T E O F E X C I T A T I O N 

A N D T H E A M I N E G R O U P 

A . P . de S i l v a and R . A . D . D . R u p a s i n g h e 
(Dept. of Chemistry, University of Colombo, 

Colombo 3) 

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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