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. INTRODUCTION

The basic requirement of adequate resources amededhe energy services, to
satisfy the basic needs of an individual and thaes$p for improving the social welfare and
economic developmeriAlemayehu et.al. 2015). Energy as an input for goods and services
is a prerequisite for economic development. Anaerdigestion is a technology is widely
used for for biogas production.Climate goals andlrlivelihoods are positively contributed
by the production of BiogagAkinbami et.al., 1996).

Biogas is a type of bio fuels.it is mainly decomfpios of organic matter mainly
methane gas is produced by bacteria fermentatiamtcur on under anaerobic condition (in
the absence of oxygen). It can be produced fromagewsludges, animal manures, and
municipal organic wast@ésmail et.al.2016). Biodegradable waste, straw, manure, sugarcane.
The by-products from agricultural and industriabgessed products can also be used for the
production of biogas.

The widely used simple methodology is the anaeraligestion. Animal manure
(cow dung) is used as inoculums, pre-treatment ufstsate (Talib et.al. 2016). The
thermopilic conditions suitable to improve the das yield by approximately 92%. The
fermentation of all kinds of waste and manure amdawoic waste.The process are
HYDROLYSIS, Acetogenesis.Hydolysisand MethanogeneBuring the process, biomass
the large organic polymers are broken down into llemanolecules by chemicals and
microorganisms. After completion of the anaerobigedtion process, the biomass is
converted into biogas, (methane, carbon dioxide teaxcks of other contaminant gases), as
well as liquid digestate (nutrient rich fertiliz€Raja et.al., 1997).

The rain trees (Samanea saman) tree belongs ax&ad family. This are flowering
family.it is ornamental purpose.it is so calledhriree because ,its leaflet closed at night or
cloud time and permit rain to easy passthrougis otherwise called Mimosa in philliphines.
which are mostly present in Rabiammal Ahamed Maid@ellege For Women, Tiruvarur,
which are over 25 meters high and can live for nmbes 25 years, produce large quantities
of waste all year long, due to their leaves andhddtas shedding and it is also called as
‘monkey pod tree’ and in this study it is takenoa® of the inoculums to produce biogas and
also act as fertilizer .

The scraps and rain tree leaves used to produceasimand act as a biofertilizers.
This mixed compost soil contained 1.25% nitrogenl5% phosphorus and 0.38%
exchangeable potassium, whereas soil without ifestilhas 0.05%, 0.01%, and 0.02% of
nitrogen, phosphorus, and potassium, respect{&eigtararak et.al.,2014).

II. MATERIALSAND METHODS

1. Feedstock and Inoculums. The (Samanea saman) were collected from Rabiammal
Ahamed Maideen College for Women, Tiruvarur (18186N; 99°338’E), and
Tamilnadu, India. The leaves were crushed by nmacimto small particles. The crushed
leaves dried in 40 °C for 48 hours. The moistimetent reduced of < 10%. then reduce
to a particle size of 0.5—-1 mm using a blender (OTBE-127 blender). The dried powder
was stored and sealed in a desiccator under amigiemerature for further usage. The
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inoculum was collected from a Galileovasan OffsiiResearch and Development Private
Limited, Nagapattinam, Tamilnadu, India. It was kep air-tight buckets at 4 °C in a
walk-in cooler. Prior to use, the inoculum was awated and degassed at 35 °C for 3
weeks to minimize the effect of methane productiom inoculum.

2. Algae culture (Chlorela vulgaris): A total of 500ml of cultured microalgae was
collected and were kept in a Biogas Digester (tadéime = 22.0 L) for the production of
a large amount of biomass through N-2 Balancedsa#ltion medium. The medium was
prepared with rice fertilizer (100 g), rice bra®(g), fish meal (100 g), lime (50 g), and
urea (200 g). The Biogas Digester has the dimeakmiwidth and height was 80 and 40
cm, respectively. The Biogas Digester was fillethwliO L of water and medium, a total
of 10 L of water and mixed ingredients were to adais digester which was connected
with an air pump.

The pond was left for one night to release ammani to allow the medium to
dissolve in the water properly. The stock algaeewesinsferred in the following day to
the triplicate Biogas Digester. Algae growth wasaswed and recorded every day.
Additionally, the pond was stirred every day to yama precipitation of the
algae.Estimation of available Nitrogen (Zhang clang.al. 2011),Estimation of
available Phosphorous (Gao yuhuweal. 2011),Estimation of available Potassium (Gao
yuhuanet.al. 2011)

1. RESULTSAND DISCUSSION

The purpose of this work is to produce biogas.oigéitchen wastes used for this
study.

One can check various facets of the anaerobic tiigeprocess.

1. Substrate: Among the physical and chemical characteristicssulfstrates fed to the
digesters the N and P ratios in biogas digestee vidrand 64, respectively. Substrates
with C/N ratios of less than 15 and C/P ratiosesfslthan 75 are most suited for stable
biological conversions. This indicatsmmanea samanleaves have potential as a substrate
for biogas production in India. The N, P, K contehtamanea saman leaves accounts for
their usefulness as green manure in India.
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Figure 1: Effect of anaerobic Digestion on the amount ofiliegr elements Nitrogen of
Samanea saman Leaves

The value of Nitrogen fluctuates initially O the ximaum value(1.68 %) was

recorded in the initial and the high values of ogen in final stagé€l.70%).Similar
results reported b§Arvind kumar et.al. 2022).
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Figure 2: Effect of anaerobic Digestion on the amount ofiliegr elements
Phosphorusofamanea saman Leaves
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The value of Phosphorus fluctuates initially O thaximum valug0.80% ) was
recorded in the initial stage of the experiment Hasreased and The high values of
phosphate in final stagé.90%) was recordedSimilar results reported @rvind
kumar et.al.,2022).
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Figure 3: Effect of anaerobic Digestion on the amount ofiliedr elements potassium of
Samanea saman Leaves

The value of potassium fluctuates initially 0 thexamum value(0.20%) was
recorded in the initial stage of the experiment #re high values of potassium in final
stage(0.50%) Similar results reported Arvind kumar et.al. 2022).

Table 1. Nutritional contents of biogas slurry

TOTAL NITROGEN | TOTAL PHOSPHOROUS | TOTAL POTASSIUM

1.70% 0.90% 0.50%

Copyright © 2024 Authors Page | 131



Futuristic Trends in Biotechnology
e-ISBN: 978-93-6252-862-9
IIP Series, Volume 3, Book 13, Part 1, Chapter 12
ANAERGBDIGESTION OF DRIED LEAVES &amanea saman) FOR
BIOGAS PRODUCTION AND MANURE DEVELOPMENT

Z

10.00

9.00 & L

7.00 ' '

6.00

5.00

A 0N

Figure4: Changes in pH in Leaves during batch fermentatfdamanea saman leaves

The dried leaf inoculums of 1 liter of digestedrsfuvith a P' of 8.2. The P in
the dried leaf treatments (Figure. 4) was withie tiesirable range of 6.6 to 8-2 and it
concluded as hence methane productionstarted imtesatill the end of the third week
there was no methane production. The overloadgahir overload leads digestion upset.

However, in the fourth week the' fhcreased to the level of 6.8 and methane
production started.

The biogas slurry is rich in readily available NaRd K, which are vital nutrients
for plants. According to reports,the availabilifyN from digested slurry directly affects
the yield during the growing season, whereastlagdatility of P and K can be measured
over the course of the following year or severaargedDue to the higher nitrogen
availability ,Pathogen survival is reduced durimg@robic treatment.

In this study, with its high concentrations of agen (N), phosphorus (P),
potassium (K), andother trace elements, biogasysisiemployed as a biofertilizer and
as a biological insecticide due to its high comdions of amino acids, growth
hormones, and antibiotics, all of which encouralgatgrowth.

This work, reported that biogas slurry contains ralamt nitrogen,After
fermentation, the content of ammonium ions @NMH and pH of thebiogas slurry
increased, while the concentration of carbon (Ginfthe dry matter decreased, and the
C/N ratio also decreased.

Moreover, compared to conventional fertilizers,daie slurry provides higher N
that is easilyavailable to plants. The accessible nitrogen, whiatludes inorganic
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nitrate (NG) and ammonium (NK) as well as simple structured organic nitrogen

derived in part through the decompositiorogdianic materials, can be directly taken by
plants.
V. SUMMARY AND CONCLUSION

Anaerobic digestion is an important technology Wwhi used for the production of
biogas. This technology is simple and it can belirgause in domestic and farming
applications. It can contribute substantially te #ustainable energy recovery from organic
waste particularly agriculture and municipal. Apd&mom significant energy source,
comprehensive utilization of biomass, agricultueadimal husbandry, forestry and fishery
residues are important and, thus controlling tHeupon and meetingthe environment. The
biogas technology provides two important benefienvironmentally safe waste
management as well as the generation of clean aslevenergy. From this study, Biogas
was obtained from the organic waste which givesrewable energy. It produce valuable
fertilizers for agriculture. It reduces global wang effect by reducing methane formation
from organic waste and animal dung. It is also fbsdo convert Bio-gas may into bio
methane for automobile fuel.
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