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ABSTRACT 

In a world of diminishing fossil resources and increa-

sing needs, the strategy for development should focus on man 

and ecology. Especially in the context of developing coun-

tries, small decentralised technologies based on renewable 

resources are highly relevant. Biomass, the most important 

of all alternate energy sources, has been exploited since 

times immemorial 	for food, fodder, fuel, fertilizer and 

fibre - the five basic necessities of man. Since, land is 

finite, technologies must be evolved for putting the margi-

nal and unproductive wastelands into effective use. A 

variety of underexploited plants, including weeds which have 

high growth potentials, need to be evaluated for production 

of biomass on such lands. The present thesis is a study on 

two such plants, Bougainvillea and Calotropis. The former is 

a popular ornamental plant with prolific growth and -the 

latter, a well known weed, is a potential petrocrop. 

Both the plants are hardy and multiply under, tropical 

agroclimatic conditions, with little agricultural inputs and 

management. Bougainvillea could be easily propagated by 

vegetative methods and coppiced regularly. The dry biomass 

yields recorded (50 - 80 tonnes per hectare per annum) are 

comparable to or even higher than the reported yields of 

many fast growing species. On the other hand, Calotropis 

with a biomass yield of 17 - 20 tonnes (dry) per hectare per 

(I) 



annum could neither be propagated vegetatively nor coppiced 

regularly. 

Besides, direct burning, biomass could be converted to 

useful fuels by pyrolysing to charcoal, anaerobic digestion 

to methane, gasification to carbon monoxide and hydrogen and 

fermentation to ethanol. Some of these conversions were 

studied in detail in the present work. The hard biomass 

(stem) was converted to charcoal in different types of 

pyrolytic chambers. Both stems and leaves were separately 

digested anaerobically in laboratory scale bio-reactors. 

Experiments were conducted to exploit the toxic consti-

tuents present in the Calotropis latex in mosquito and 

termite control. The different segments of the plant were 

also evaluated as a hydrocarbon source by estimating the 

yields of the different solvent extracts like benzene, ace- 

tone, methanol and hexane. 	Fuel characteristics of these 

extracts were determined. The aerial biomass (leaf and stem) 

of both the plants were converted to oxalic acid by oxida-

tion with nitric acid and by-product recovery was 

attempted. 

From the study the following salient points emerged. 

Bougainvillea with its high biomass potential and ease of 

propagation could become a good source of energy through 

direct burning or charcoal production. It can also be used 

as mixed feed in biogas along with cowdung. When digested 



alone it generated 100 litres of biogas per kilogram of dry 

biomass containing about 50% of methane. 

Calotropis with its low biomass yields and difficult 

propagation may not be attractive as a source of energy, 

unless biomass production can be enhanced employing techni-

ques such as nursery raising or tissue culture. But once 

established it has the ability to survive under severe 

agroclimatic conditions. Its toxic nature could make it 

useful in termite and mosquito control. As it yields hydro-

carbons, it is a potential petrocrop. 

Both the plants could be used to produce oxalic acid, 

if yields are improved and by products properly recovered. 
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