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BIO PROCESSING OF CERTAIN WASTES IN RELATION TO ENERGY

F. RAJASEKARAN ' A, PALANISAMY * and K.R. SWAMINATHAN *

Anserobic biodigestion of various wastes such as groundnut, shell, press mud,

~and paddy husk a long with cowdung using biodigested slurry as e source of microbial
inoculum was studied with respect to gas gerﬁmﬂ.un and microbiclogical activity.
The maximum ‘gas output of 12,173 ml besides maximum methanogenic activity
{2223 x 10%g) was observed.in pressmud “incorporated with cowdung. treatment
tollowed by groundnut shell mixed with cowdung. of 11962 ml and 189.66 x 10%q
during the final stage of digestion, respactively, over a period of 12 weeks, The data
obtained indicated the suitability of mixing pressmud and groundnut shell as supple-

~ mentary feadstocks for biogas production.
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-Animal dung hss hitherto been
employed as a feed material for biogas
production, Various kinds of wastes
arising out of processing of different
agricultural - commodities could - profi-
tably be |.utilized for biogasification
process which otherwise poses threat
to environmental hygiene and sanitation.
An attempt has been made in this study
to find out as to how best the groundnut
shell, paddy husk and sugar factory
waste like pressmud could profitably be
supplemented along with cowdung to
yield energy rich methane gas.

MATERIALS AND METHODS

~The agricuitural wastes such as
groundnut shell and paddy husk and

the sugar factory waste like pressmud
were used along with cowdung for this
study. The total organic carbon content
was estimated by the wet digestion

method as described by Fiper (1950)

and the total nitrogen content by using
the method outlined by Humphries
{1‘356}. The above wastes - were
incnrp;ra:aﬂ with cowdung and biodi-
gested slurry in  the propmtinﬁ of
4:1:1 (wt/wt) and control was
maintained without the addition of any
waste material i. . only cowdung and
biodigested .slurry were mixed in the
proporation of 4:1 (wt/wt}.

The anaercbic digestion of the
above freatments was carried out in 5
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litre containers at room temperature.

The gas generated from various treat-

ments were recorded daily over @
continuous period of 12 weeks, The gas
was measured daily by the water
displacement method as described by

Mishra (1954).

The moisture content of the various
wastes was estimated as described by
Johnson and Ulrich (1960), The pH of
the  materials was determined using
Systronic pH meter.

Microbiological Examination : The
microbial population such as acid-forming
bacteria and methanogens were estimated
in the wastes incorporaled treatments,
The standard serial dilution plate
technique of Parmer and Schmidt (1965)
was employed, for the estimation of
acid - forming bacterial population as
described by Chynoweth and Mah
(1977). The mathanogens were enume-
rated as per the method described by
Siebert and Hatting (1867) using ths
most probable number (NPN) technique.

RESULTS AND DISCUSSION

The waste materials used were
groundnut shell, pressmud and paddy
husk and the physico-chemical proper-
lil’BE of the above waste materials were
shown in Table-1. The pH of the
waste materials varied from 6.9 to 7.3.

The gas production in the anaerobic

digestion has been found to wvary
significantly with the nature of the waste
materials used and the physico-chemical
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composition of the. ‘wasla -~ matérials
incorporated. The -effect: ‘of - "incor~
poration of waste such es” grnundnul
shell,pressmud  and paddy husk -~ in’
relation lo gas gene;allan was shnwn in
Tahle 2. The gas pmducnun was
maximum in the caso of prasamud
incorporated treatment which gave the

maximum gas nutput of _ 12173 _GE

when compared to that of eontrol
which recorded 6992 cc over 12 week

period. The nitrogen  content of
pressmud might hava influenced the
microbial communities resulting in

enhanced gas output. The amount of
biogas generated - in the process of
anaercbic  digestion s _prinﬁa'rily ‘a
function of the nature and type of
wasle materials incorporated (Anonym-
ous, 1877). In all the wastes. incor
porated - treatments,the gas production
was higher when compared to that of
control, Reports on the addition of
organic materials to gas
production by several authors (Raja
sekaran and Nagarajan,  1979) lend
support to the present finding.

increase

The distribution of acid forming
bacteria and the methanogenic bacterial
population in the initial and final stages
of digestion in various wastes incorpo
rated tretments were . enumerated.and
the results are preseted in Table-2,
The population was less in the initial
stage when compared to that of the
final stage. The distribution of microbial
population in the verious wastes
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Table 1 Physico - Chemical Properties of waste materials

:Wana Materials pH Moisture 9 Carbon 9, Nitregen % C:N ratio

Groundnut ehell 7.1 42 18,79 0,52 359 : 1

‘Pressmud 63 43 25,23 2.14 176 ¢ 1

Paddy husk 72 . 31 40,30 0.37 109.2 : 1

Cowdung ' 6.9 31 21.57 1.01 27,29 : 1

Old slurry 7.3 823 2012 1.81 11,10 : 1
\

Table . 2 Eflect of iricur_nurmiun of aroundnut shell, pressmud and paddy husk in relation ta
Ges Generation

Treatments Total quantity of gas Par day gas Microbial population
procuced over. preduction (cc)
12 weeks . Acid forming Methanogenic
{in cc) ~ bacteria (X10%g) bacteria (%10%/g)
| F | F
GS : CD: 05 11962 897 36.3 54.0 437 1B9.66
LT
PM : CD: 05 12173 1074 54.7 118.3 12.0 . 2223
4:1:1(T4q)
PH : CD : OS 8304 692 26.3 703 33.0 99,0
d:1: (T
cD :05 (Control) * 6992 583 33.7 63.0 43.7 65.3
£1(T)
CO—Cowdung Gs—ﬁmundnu! shell 05=0ld Slurry M =Pressmud

PH=—Paddy husk I =Initial F —Final
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incorporated  treatments varied  with
the type of wastes incorporated,

The maximum gas generation in
the prassmud incorporated treatment
may be due to narrow carbon/nitrogen
ratio and higher quantity of -volatile
fatty  acid productmnuﬂuntrlhutlng
towards maximum microbiological acti-
vity. The groundnut shell incotporated
treatment gave the next best gas out-
put because of the carbon nitrogen
ratio 35:1 which is supposed. to be

ideally suited for microbiological
activity, Among the various wastes
incorporated  treatments lesser gas

output was recorded in the paddy husk
‘incorporated treatment. This may be due
to wider carbon nitrogen ratio of the
material, presence in higher quantities
of silica. The variation in the distribution
of the organisms may be due to preferen
tial stimulation of the microorganisms
by the constituents of the added carbon-
aceous matérials {Alexandar, 1961),
There is a close corralation between
mathanogenic population and gas genera
tion. The rate of gas generation is
attributable to relative higher cell densi-
ties indicating the significant role played
by the methanogenic bacteria in the
generation of methane-rich biogas. The
data obtained from the above study
indicate the suitability of pressmud and
groundnut shell as a supplementary
feed material along with cowdung for
bio-processing through biogas digesters,
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