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CHAPTER - VII

Adyentages of using high~rate gerobic éxidaxion ponds:s

Man, the son of Adam and King of the universe since the
dawn of cwlization, has been depending almost entirely on photosyn- ©
thesis for his food, fuel and fibre. In his greed for power he has
been exploiting the fossil fuels at such g fantastic rate that he is
now forced to meet his energy needs by resorting to other sources of
energy such as nuclear fission and through development of practicel
methpds for fixing the almost inexhaustible supply of solar energy.
But there are many practical problems to be solved before he can use
fullf nuclear fission, High capital costs, highly developed techno=-
~logy, a hig@ly trained acientific personnel and ihe problen of atomic
waste disposal are some of them. So the only safe and economical
process left for man for eoﬁsideration is the fixation of solar eneigy
through the primor-deal process of photosynthesis (Oswald and Golueke
1960) .

(1) Production of power-from golar energy by means of algae:

Oswald and his sssociates have shown the possibility of
fixing radiant energy. for large sca@e)pxoduction of algal matter
@f at very low cost, They have shown that algae could probably be
produced for digestion at less than ¥ 0.01 per pound in open, shallép
and sewpgge fertilised highuiaxe aer&bic pohds. So the economic feasi-
~bility of using algae for fixation of solar energy appears to be
within the realms of practiecal polllties. Their early étudies have
shown that, although the ppe&uction of methane from algae grown on
a community's wastes may be technically and economically feasible,
their later studies have indicated that some source of nutrient for
the algse other than domestic sewage would have to be found to enable

the process to supply a significant fraction, if not &ll, of the
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. power requirements of a community. This led to the conéépt of‘intro-
-ducing digester residue 1nf1uen@é into the algal culture, theréby
recyc;ing the fertiiity elemen%sﬁand thus'increasing the energy fixing
capacitj of the ponds. Studles ofithe'practicability of recycling
~digester residues were undertsken and it was found to be feasible on
a laboratory scale (Oswald and Golueke 1960).4 Thus a promising method
for,produc;ng electriéity from éolar énergy became avallable fdr

evaluation,

(11) Production of large scale znd cheap slgal protein:

Oswald has stated that large scale production of algae at
the extremely low cost required to mazke economically feasible the
production of power through algal digestion necessitates highly
specialized pond design and operation criteria, The development of
these criteria was accomplished in a eerieslbf studies’at the univer-
~sity of California over a period of a decade. Information gained
from the laboratory and pilot plemt studies at the university,together
with that from the numerous excellent studies eof algal cultivation
in inorganic media carried out at other centres (Burlew 195%; Tamiya
1957) meke it possible to define a number of clearly essential and
fundamental operational criteria for the large scale Cultuie of algae

in organic wastes.

(11i1)  Preventing evirophication of receiving waters:

The older conventional methods of secondary sewége treatment
1ike‘the activated sludge aﬁd'the trickling filter processes produce
effluents which produce uncbntrolleﬁ multiplication of algae in

receiving waters. But the effluents from high-rate aerobic oxidation
| ponds, having produced one crop of slgae in the ponds, and their
effluents thereby usually depleted of algal mutrients, will not
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proauce a secona crep of algae 1f aﬁmitted into reeeiving waters.
The effluents from high-rate aﬁrobic ponds are more ideally suited
for discharge into naxural waters in which algal gruwth has frequen-

'—tly been a source of nuisance.

(iv) Helpful in softening hard waters: .

... For hard water conféiningfa‘Significant amount of salts of
caleium and megnesium which constitute the‘major'eléments of permanant
hardness, the method of high-rate aeroblc oxlidation pond may be used
to bring about a significant degree of softening. ‘The increased pH
‘resulting fronm vigorouS‘alggl photosynthss;g cauégs.the precipitation
of magnesium hydroxide and complexes contalning calcium, ammonium
and phosphates, 'Wajer softening is the result. About 50% of the
" permanent hardness may be removed in this‘manner. (Oswald and Golueke

1960).,

(#)‘ ',Fbr establiéhingfindustriélised food ﬁroduction complexes:

Oswald (1962) has visualised new possibilities of establishing
in&ﬁstrialised food produefion complexes with unusual properties.

He has shown one such hypothetical system schematically belows
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Fig.1 Animel products production complex using High-rate oxidation

ponds and closed cyele conversion of organic wastes.

Organic wastes are diverted into shallow ﬁonds in which algse
‘are grown for harvest. Harvested algae, together with supplemental
food, are fed to animals which in turn produce mezt, milk,eggs,wool,
hides and other products useful to man., All useful products are
removed from the system and all wastes, such as urine, manure,wash
water, meax trimmings and dressings are returned for blological

conversion to algae and reuse in the cycle «(Fig.1)

(VI) Bconomicgof Nitrogen utiligation in high-rate aerobic oxida-

~-tion ponds and in conventional sgriculture:

In conventional agriculture 5 1bs. of nitrogen are reguired
to produce 1 1b, of eggs or meat znd 4 1bs, arellost as waste. But
in a controlled photosynthesis complex, 2 lbs. of newly introduced
nitrogen are combined with 2 1lbs. of reclaimed nitrogen to form 5
1bs, of feed nitrogen. 4s in conventional sgriculture, after feeding
1 1b. of eggs orx mé%& 4 1bs. of waste are obtained. However, of
these 4 lbs. of waste nitrogen, 3 lbs. are converted back to feed,and
only 1 1lb.goes to waste. Thus in such a problem producing complex, .
50% nitrogen introduced into the 6yc1e appears as useful products,
where as only 20% ié converted gepdd be into a useful product in
‘conventional sgriculture. Similar cycles could be shown for milk,
vwool and other animal products. According to Oswald (1962) again,

. computations show that 5 million écfes of algal-animal cultures ‘

will meet the entire protein needs of U.S.A.whereas 300 million acres
are now required with conventional agriculture. The{economics resul-
-ting from waste disposal and_watei reclamation by means of high-rate

aerobic ponds would be the incidental henefit of sich complexes
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(VII) Salvaging seawater for algal—ﬁroteinz

In coastal towns sea water can be mixed with the town
sewage or other orggnic wagtes in high-raste derobic oxidation pbnds
for prdducing dense crops of algae of various types which can be
harvested for algal protein, In this wéy nearly a third of the sum
total of fresh water resources can be divérfed to purposes other

than protein production.

In brief, researches todatdon high;raze aerobic oxidation
ponds carried out by Oswald and his associates in the university
of California go to show that it is techmically feasible to trea§
wastes, to reclaim water, to’render waste organic material suitable
for use as an animal feedstuff, to obtain unprecedented ylelds
of protein per acre of pond surface in eithex fresh or saline
waters and to produce electrical power from sunlight using organic

wastes as a medium" (Oswald 1962).
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